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Purpose: To retrospectively examine the association between the 
inclusion of epidemiologic information in lumbar spine 
magnetic resonance (MR) imaging reports regarding find-
ings in asymptomatic individuals and the rates of subse-
quent cross-sectional imaging and treatments in patients 
with low back pain or radiculopathy referred for imaging 
by primary care providers.

Materials and 
Methods:

Institutional review board approval was received for a ret-
rospective chart review, with waiver of informed consent 
and HIPAA authorization. During 3 years, an epidemio-
logic statement was routinely but arbitrarily included in 
lumbar spine MR imaging reports. Two hundred thirty-
seven reports documenting uncomplicated degenerative 
changes on initial lumbar spine MR images were identi-
fied, 71 (30%) of which included the statement (statement 
group) and 166 (70%) did not (nonstatement group). The 
rates of repeat cross-sectional imaging and treatments 
within 1 year were compared between groups by using 
logistic regression controlling for severity of MR imaging 
findings.

Results: Patients in the statement group were significantly less 
likely to receive a prescription for narcotics for their 
symptoms than patients in the nonstatement group (odds 
ratio = 0.29, P = .01). Repeat cross-sectional imaging and 
physical therapy referrals were also less common in the 
statement group than in the nonstatement group (odds 
ratio = 0.22 and 0.55, respectively), but these differences 
were not statistically significant (P = .14 and .06, respec-
tively). Rates of steroid injections, surgical consultations, 
and surgeries were similar between groups.

Conclusion: Patients were less likely to receive narcotics prescriptions 
from primary care providers when epidemiologic infor-
mation was included in their lumbar spine MR imaging 
reports.
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and communication system database 
for all lumbar spine MR imaging re-
ports for patients 18 years or older gen-
erated between December 1, 2005 and 
December 31, 2008. We chose these 
dates to correspond with the initial 
use of the statement and to allow for 
1 year of follow-up. This search identi-
fied 3902 reports, 379 (approximately 
10%) of which included the prevalence 
statement.

Two authors (B.J.M. and G.R.J., 
2nd- and 4th-year radiology residents, 
respectively) used the MR imaging re-
ports and electronic medical record 
to screen for additional inclusion and 
exclusion criteria in an unblinded and 
independent manner. The available 
electronic medical record included clin-
ical notes from this hospital, the affili-
ated university hospital, and a network 
of outpatient clinics. Our goal was to 
identify a cohort of patients with un-
complicated LBP or radiculopathy 
without serious underlying red flag 
conditions (16) who underwent lum-
bar spine MR imaging. We included 
patients with an indication for imaging 
of LBP (lumbago) or radiculopathy and 
the availability of clinical notes in the 
electronic medical record. We excluded 
patients with substantial trauma, ma-
lignancy, or infection; symptoms of 
cauda equina syndrome; prior lumbar 

findings than spine specialists. The pur-
pose of this study was to retrospectively 
examine the association between the 
inclusion of epidemiologic information 
in lumbar spine MR imaging reports 
regarding findings in asymptomatic in-
dividuals and the rates of subsequent 
cross-sectional imaging and treatments 
in patients with LBP or radiculopathy 
referred for imaging by primary care 
providers.

Materials and Methods

This retrospective study was approved 
by our institutional review board. As 
part of a retrospective chart review 
investigation, the institutional review 
board waived requirements for in-
formed consent and Health Insurance 
Portability and Accountability Act 
authorization.

Epidemiologic Statement
Beginning in December 2005, a state-
ment was added to our institution’s 
dictation software library that lists the 
reported prevalence rates of common 
findings at lumbar spine MR imaging in 
asymptomatic adults (Figure). The prev-
alence information was obtained from 
the Longitudinal Assessment of Imaging 
and Disability of the Back (LAIDback) 
Study, a prospective imaging study in 
asymptomatic individuals intended to 
identify anatomic risk factors for back 
pain (11). This statement was available 
to all users and was intended to be in-
cluded in all lumbar spine MR imaging 
reports, although it was not part of the 
default template and was only used by a 
minority of radiologists.

Subjects
To identify potential subjects, we 
searched the hospital picture archiving 

The frequency with which magnetic 
resonance (MR) imaging of the 
lumbar spine is used for patients 

with low back pain (LBP) is increas-
ing (1,2). Treatments for LBP have in-
creased in parallel with increased image 
utilization, including rates of medication 
prescriptions, particularly narcotics, 
epidural steroid injections, and spinal 
fusion surgeries (2–7). Consequently, 
expenditures related to LBP have grown 
substantially, outpacing general health 
expenditures, and have done so without 
corresponding improvements in self-
assessed health status (8,9).

MR imaging examinations of the 
lumbar spine frequently reveal numer-
ous findings, including disk desiccation, 
height loss, or bulging, with question-
able relevance to patient symptoms. 
These findings, which for this analysis 
are all considered degenerative chang-
es, are common in asymptomatic 
adults, with prevalences in this group 
as high as 90% (10–12). Moreover, 
multiple studies have failed to demon-
strate clinical benefit with the use of 
early MR imaging for LBP compared 
with radiographs alone or no imaging 
at all; furthermore, the imaging results 
may negatively affect patients’ sense of 
well-being (7,13,14).

Despite this evidence and rec-
ommendations against early imaging 
(15,16), many physicians continue to 
refer patients with LBP or radiculopa-
thy for early MR imaging of the lum-
bar spine. Furthermore, these order-
ing physicians are often primary care 
providers (15–17) who are less familiar 
with the nomenclature, clinical impor-
tance, and prevalence of many of the 
frequently encountered MR imaging 

Implication for Patient Care

nn Expanding the scope of informa-
tion included in imaging reports 
may better assist the nonspine 
provider in understanding im-
aging results and thereby influ-
ence subsequent clinical manage-
ment and resource utilization.

Advance in Knowledge

nn Patients were significantly less 
likely to receive a narcotics pre-
scription for low back pain from 
primary care providers when an 
epidemiologic statement de-
scribing the prevalence of 
common findings in asymptom-
atic individuals was included in 
their lumbar spine MR imaging 
report.
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without any documented abnormalities 
were excluded from analysis.

Outcome Variables
By using the electronic medical re-
cord, we searched clinical notes and 
radiologic reports to identify outcome 
variables related to further manage-
ment of the patient’s lumbar spine–re-
lated symptoms. These included repeat 
cross-sectional imaging of the lumbar 
spine (computed tomography [CT] or 
MR imaging), a prescription for nar-
cotics, a physical therapy referral, a 
lumbosacral steroid injection, a sur-
gical consultation, and spine surgery. 
Because patients may be receiving nar-
cotics for other reasons, this variable 
was considered positive if the clinical 
note after receipt of the MR imaging re-
port specifically stated the prescription 
was for the LBP that prompted the MR 
imaging. At our institution, lumbosacral 
steroid injections are performed by cer-
tain spine specialists after referral and 
assessment. All outcome variables were 
evaluated within 1 year of the initial MR 
imaging.

Statistical Analysis
We compared baseline patient charac-
teristics between those whose report 
did and those whose report did not 
include the epidemiologic statement by 
using the x2 test. We used multivari-
ate logistic regression analysis to test 
whether the two groups differed ac-
cording to each of the outcomes while 
controlling for severity of MR imaging 
findings. Because the outcome variables 
were determined a priori, we did not 
correct for multiple comparisons. In 
addition, we repeated these compari-
sons, also controlling for sex, age, and 
race or ethnicity. All analyses were per-
formed by using software (Stata, ver-
sion 10; Stata, College Station, Tex), 
with a two-sided a level set at .05.

Results

Subjects
Patients who received the epidemiologic 
statement in their MR imaging report 
(statement group, n = 71) and those 

were not related to LBP or radiculopa-
thy (n = 14, 4%) and no follow-up clin-
ical notes were available (n = 14, 4%).

We identified 237 subjects who 
met inclusion and exclusion criteria, of 
whom 71 (30%) received the epidemi-
ologic statement in their lumbar spine 
MR imaging report (statement group) 
and 166 (70%) did not (nonstatement 
group). Subjects were referred for im-
aging by 148 different primary care 
providers (mean MR imaging referrals 
per provider, 1.6; range, one to nine).

Data Collection
We collected basic demographic data, 
including age, sex, self-described race 
or ethnicity, and insurance status at the 
time of imaging, if available. In many 
cases, race or ethnicity data were un-
available, and there was a wide array of 
responses; as such, we simplified this 
variable to white versus nonwhite.

We categorized the MR imaging 
findings described in the impression for 
each report as follows. Mild changes 
corresponded to the findings listed in 
the epidemiologic statement as being 
commonly detected in asymptomatic 
individuals. These included decreased 
disk T2 signal (desiccation), disk height 
loss, disk bulges, disk protrusions, an-
nular fissures, and any other finding 
described as mild in the MR imaging 
report, such as central canal or neuro-
foraminal narrowing. Moderate or se-
vere changes included disk extrusions 
and any other finding described as 
moderate or severe in the MR imaging 
report. As described previously, reports 

spine MR imaging; a history of lumbar 
spine surgery; and findings on the cur-
rent study beyond normal degenerative 
changes, including fractures, neoplastic 
processes, or infection. Because spine 
specialists (including spine surgeons, 
physiatrists, anesthesiologists, and neu-
rologists) are likely to already be famil-
iar with the nomenclature, importance, 
and prevalence of the findings described 
in the statement, we limited our study 
to examinations ordered by a physician 
from any other specialty (nonspine 
providers) who would be acting as pri-
mary care provider for the patient. In 
our sample, these specialties included 
internal medicine (and subspecialties), 
family practice, general surgery, emer-
gency medicine, obstetrics and gynecol-
ogy, and psychiatry. In addition, fewer 
than 10 subjects were identified who 
met the above criteria and had findings 
described as normal without any ab-
normalities. Because this group would 
be too small to draw meaningful con-
clusions, these patients were excluded 
from analysis.

We have complete information re-
garding exclusion criteria on the first 
324 patients who were likely to be rep-
resentative of the entire sample. The 
most common reason for exclusion was 
prior MR imaging and surgery (n = 124, 
38%), which generally went together. 
Other exclusion criteria included sub-
stantial trauma (n = 72, 22%), infection 
(n = 54, 17%), cauda equina syndrome 
(n = 25, 8%), and cancer (n = 21, 6%). 
Patients did not meet inclusion criteria 
for the following reasons: symptoms 

Epidemiologic statement included in lumbar spine MR imaging reports.
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Discussion

In this study, patients with LBP or 
radiculopathy were less likely to re-
ceive a prescription for narcotics by 
primary care providers after lumbar 
spine MR imaging if the imaging re-
port included a simple statement de-
scribing the prevalence of common 
findings in asymptomatic individuals. 
Similar trends were observed for 
repeat cross-sectional imaging and 

persisted even after patient sex, age, 
and race or ethnicity were added as 
covariates. In addition, there was a 
trend toward fewer physical therapy 
referrals in patients receiving the 
statement compared with the non-
statement group (odds ratio = 0.55; 
95% confidence interval: 0.29, 1.03; P 
= .06). The rates of surgical consulta-
tions, lumbosacral steroid injections, 
and lumbar spine surgeries were sim-
ilar between groups.

who did not (nonstatement group, n = 
166) were similar with regard to sex, 
age group, insurance status, and refer-
ring provider specialty (Table 1). The 
proportion of self-identified whites in 
the statement group was lower than 
that in the nonstatement group (40% 
vs 54%), but this was not statistically 
significant (P = .06).

MR Imaging Findings
Forty (56%) of 71 patients in the state-
ment group had MR imaging findings 
demonstrating mild changes compared 
with 74 (45%) of 166 patients in the 
nonstatement group, but this was not 
significantly different (P = .10, x2 test). 
Among patients with moderate or se-
vere changes, central canal stenosis 
was the most common finding in both 
groups (18 [58%] of 31 in the state-
ment group and 49 [54%] of 91 in the 
nonstatement group).

Outcomes
Repeat cross-sectional imaging of the 
lumbar spine within 1 year of initial 
MR imaging was uncommon in both 
groups: one (1%) patient in the state-
ment group was reimaged versus 12 
(7%) patients in the nonstatement 
group (Table 2). Logistic regression 
controlling for severity of MR imag-
ing findings revealed a nonsignificant 
odds ratio of 0.22 (95% confidence in-
terval: 0.03, 1.67; P = .14) for repeat 
cross-sectional imaging with the inclu-
sion of the epidemiologic statement. 
Two patients were reimaged with 
CT, both in the nonstatement group, 
while the rest underwent repeat MR 
imaging.

Table 2 lists the numbers and per-
centages of patients receiving various 
therapies for their LBP or radiculopa-
thy within 1 year after initial imaging. 
Logistic regression controlling for se-
verity of MR imaging findings demon-
strated that patients in the statement 
group were significantly less likely to 
receive a narcotics prescription for 
their presenting symptom at their 
follow-up clinic visit than patients in 
the nonstatement group (odds ra-
tio = 0.29; 95% confidence interval: 
0.11, 0.77; P = .01). This difference 

Table 1

Baseline Demographic Characteristics of Statement and Nonstatement Groups

Characteristic Statement Group (n = 71) Nonstatement Group (n = 166) P Value

Men 37 (52) 94 (57) .55
Age group .94
  18–30 y 4 (6) 7 (4)
  31–50 y 30 (42) 68 (41)
  51–70 y 27 (38) 69 (42)
  .70 y 10 (14) 22 (13)
Race .06
  White 27 (40) 76 (55)
  Nonwhite 40 (60) 64 (45)
Insurance .61
  None 9 (32) 14 (22)
  Private 5 (18) 11 (17)
  Labor and industries 0 (0) 2 (3)
  Medicare or Medicaid 14 (50) 36 (57)
Referring provider .91
  Internal medicine 50 (70) 117 (70)
  Family practice 13 (18) 33 (20)
  Other* 8 (11) 16 (10)

Note.—Data are numbers of patients, with percentages in parentheses.

* Other specialties included emergency medicine (n = 4), general surgery (n = 8), obstetrics and gynecology (n = 5), psychiatry 
(n = 2), and unknown or nonallopathic provider (n = 5).

Table 2

Outcomes of Statement and Nonstatement Groups

Outcome
Statement  
Group (n = 71)

Nonstatement  
Group (n = 166) Odds Ratio* P Value

Cross-sectional reimaging 1 (1) 12 (7) 0.22 (0.03, 1.67) .14
Narcotics prescription 5 (7) 37 (22) 0.29 (0.11, 0.77) .01
Physical therapy 17 (24) 60 (36) 0.55 (0.29, 1.03) .06
Steroid injection 11 (15) 22 (13) 1.37 (0.61, 3.05) .44
Surgical consultation 20 (28) 58 (35) 0.86 (0.45, 1.66) .67
Surgery 4 (6) 11 (7) 1.09 (0.32, 3.72) .89

Note.—Unless otherwise indicated, data are numbers of patients, with percentages in parentheses.

* Odds ratio represents comparison of statement and nonstatement groups, while controlling for severity of MR imaging findings. 
Data in parentheses are 95% confidence intervals.
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statement was only used by a minor-
ity of radiologists but reliably applied.

In conclusion, patients with LBP 
or radiculopathy were significantly 
less likely to receive a prescription for 
narcotics if the patient’s MR imaging 
report included a statement describ-
ing the prevalence of common findings 
in asymptomatic individuals. We also 
observed similar nonsignificant trends 
for repeat cross-sectional imaging and 
physical therapy referrals. Despite 
several limitations, these results sug-
gest that the radiology report has a 
potentially greater influence on pa-
tient care than is commonly assumed. 
Generally expanding the scope of in-
formation included in imaging reports 
may assist the clinician, especially the 
primary care provider, in interpreting 
imaging results and optimizing clinical 
management and resource utilization. 
Larger-scale prospective studies will 
be necessary for confirmation of these 
findings.
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small, limiting our power to detect 
statistically significant differences and 
posing the risk of a type II error. Post 
hoc power analysis calculation for re-
peat cross-sectional imaging reveals a 
power of 0.27. As a consequence, there 
may well have been a true difference 
between groups that was not detected 
with this small study. Despite 3 years 
of available data, we were only able to 
identify 237 patients with uncompli-
cated LBP or radiculopathy referred 
by primary care providers for initial 
lumbar spine MR imaging. Second, as 
a retrospective investigation, we were 
unable to control for the severity of 
baseline symptoms and functional im-
pairment. It is possible that patients 
in the nonstatement group had more 
severe pain, hence necessitating more 
treatments and reimaging. However, 
given the arbitrary nature of including 
the statement and the lack of clinical 
differences detected on chart review, 
this was unlikely. Third, the statement 
was only included in a minority of re-
ports even though it was intended for 
all. It is possible that it was prefer-
entially included in reports with mild 
findings. However, the rates of mild 
changes were not significantly differ-
ent between groups, and controlling 
for this and other baseline variables 
in our analyses did not affect the re-
sults. Fourth, outcome variables were 
extracted from the electronic medical 
record in an unblinded manner—the 
abstractors knew whether patients 
were in the statement or nonstate-
ment group. We considered trying to 
blind the medical record reviewers, 
but this was ultimately not practi-
cal because the imaging results were 
readily available in the electronic 
medical record. We attempted to mit-
igate the risk of bias introduced in 
this manner by having consistent cri-
teria for each outcome (documented 
clinical notes and procedures) applied 
as objectively as possible. Finally, the 
ordering clinicians and the reading 
radiologists were potential sources of 
data clustering. The risk of clustering 
affecting the results was low given 
the small number of studies ordered 
per clinician and the fact that the 

physical therapy referrals, although 
the differences were not statistically 
significant. Taken together, these find-
ings suggest primary care providers 
were more reserved in their treat-
ment of patients whose MR imaging 
report included the statement.

Because many abnormalities seen 
on spine radiographs may be inciden-
tal and not responsible for the patient’s 
symptoms, Roland and van Tulder (18) 
proposed adding statements to reports 
describing the prevalence of different 
degenerative findings in patients without 
back pain. They warned that if the clini-
cian and patient interpreted these struc-
tural findings as the cause of the pain, 
the patient may be more likely to limit 
physical activity as a protective response, 
which is contrary to evidence-based rec-
ommendations for treating LBP.

Recent evidence has proved that 
unnecessary imaging may do more 
harm than good. Multiple randomized 
controlled trials have shown that the 
early use of imaging for LBP is not 
associated with improved outcomes 
and may even be harmful to the pa-
tient (13,14,19–23). The American 
College of Physicians recently reis-
sued guidelines for imaging patients 
with LBP, emphasizing not only the 
inefficiencies of early imaging but also 
the potential harms (15). Further-
more, as rates of MR imaging of the 
lumbar spine have increased, so too 
have treatments, including narcotics 
prescriptions, lumbosacral injections, 
and spinal surgery, often without ben-
efit (1,5,6,24–28). Not only do these 
treatments result in increased expen-
ditures (8,9,28), but, more impor-
tant, they pose serious risks to the 
health of the patient. Narcotics are 
associated with multiple side effects, 
including respiratory depression, 
cognitive impairment, constipation, 
and even death, as well as the devel-
opment of tolerance and dependency 
(29,30). Complications from spinal 
surgeries, especially more invasive 
fusions, include wound complications, 
major medical complications, and 
death (28).

Our study had several limitations. 
First, our sample size was relatively 



946	 radiology.rsna.org  n  Radiology: Volume 262: Number 3—March 2012

NEURORADIOLOGY: Epidemiologic Data in MR Reports	 McCullough et al

patents for, receives royalties from, has stock 
options for, and is cofounder of PhysioSonics. 
Other relationships: none to disclose.

References
	 1.	 Deyo RA, Mirza SK, Turner JA, Martin BI. 

Overtreating chronic back pain: time to back 
off? J Am Board Fam Med 2009;22(1):62–
68.

	 2.	 Weiner DK, Kim YS, Bonino P, Wang T. 
Low back pain in older adults: are we utiliz-
ing healthcare resources wisely? Pain Med 
2006;7(2):143–150.

	 3.	 Gray DT, Deyo RA, Kreuter W, et al. Pop-
ulation-based trends in volumes and rates 
of ambulatory lumbar spine surgery. Spine 
(Phila Pa 1976) 2006;31(17):1957–1963; 
discussion 1964.

	 4.	 Carrino JA, Morrison WB, Parker L, Sch-
weitzer ME, Levin DC, Sunshine JH. Spi-
nal injection procedures: volume, provider 
distribution, and reimbursement in the U.S. 
medicare population from 1993 to 1999. Ra-
diology 2002;225(3):723–729.

	 5.	 Friedly J, Chan L, Deyo R. Increases in lum-
bosacral injections in the Medicare popula-
tion: 1994 to 2001. Spine (Phila Pa 1976) 
2007;32(16):1754–1760.

	 6.	 Luo X, Pietrobon R, Hey L. Patterns and 
trends in opioid use among individuals with 
back pain in the United States. Spine (Phila Pa 
1976) 2004;29(8):884–890; discussion 891.

	 7.	 Jarvik JG. Imaging of adults with low back 
pain in the primary care setting. Neuroim-
aging Clin N Am 2003;13(2):293–305.

	 8.	 Martin BI, Deyo RA, Mirza SK, et al. Ex-
penditures and health status among adults 
with back and neck problems. JAMA 
2008;299(6):656–664.

	 9.	 Martin BI, Turner JA, Mirza SK, Lee MJ, 
Comstock BA, Deyo RA. Trends in health 
care expenditures, utilization, and health 
status among US adults with spine prob-
lems, 1997-2006. Spine (Phila Pa 1976) 
2009;34(19):2077–2084.

	10.	 Boden SD, Davis DO, Dina TS, Patronas NJ, 
Wiesel SW. Abnormal magnetic-resonance 
scans of the lumbar spine in asymptomatic 
subjects: a prospective investigation. J Bone 
Joint Surg Am 1990;72(3):403–408.

	11.	 Jarvik JJ, Hollingworth W, Heagerty P, 
Haynor DR, Deyo RA. The Longitudinal 
Assessment of Imaging and Disability of 
the Back (LAIDBack) Study: baseline data. 
Spine (Phila Pa 1976) 2001;26(10):1158–
1166.

	12.	 Jensen MC, Brant-Zawadzki MN, Obu-
chowski N, Modic MT, Malkasian D, Ross 
JS. Magnetic resonance imaging of the lum-
bar spine in people without back pain. N 
Engl J Med 1994;331(2):69–73.

	13.	Modic MT, Obuchowski NA, Ross JS, et 
al. Acute low back pain and radiculopathy: 
MR imaging findings and their prognos-
tic role and effect on outcome. Radiology 
2005;237(2):597–604.

	14.	 Ash LM, Modic MT, Obuchowski NA, Ross 
JS, Brant-Zawadzki MN, Grooff PN. Effects 
of diagnostic information, per se, on pa-
tient outcomes in acute radiculopathy and 
low back pain. AJNR Am J Neuroradiol 
2008;29(6):1098–1103.

	15.	 Chou R, Qaseem A, Owens DK, Shekelle 
P; Clinical Guidelines Committee of the 
American College of Physicians. Diagnos-
tic imaging for low back pain: advice for 
high-value health care from the American 
College of Physicians. Ann Intern Med 
2011;154(3):181–189.

	16.	 Chou R, Qaseem A, Snow V, et al. Diagnosis 
and treatment of low back pain: a joint clin-
ical practice guideline from the American 
College of Physicians and the American Pain 
Society. Ann Intern Med 2007;147(7):478–
491.

	17.	 Shreibati JB, Baker LC. The relationship 
between low back magnetic resonance im-
aging, surgery, and spending: impact of phy-
sician self-referral status. Health Serv Res 
2011;46(5):1362–1381.

	18.	 Roland M, van Tulder M. Should radiologists 
change the way they report plain radiography 
of the spine? Lancet 1998;352(9123):229–
230.

	19.	Kendrick D, Fielding K, Bentley E, Kerslake 
R, Miller P, Pringle M. Radiography of the 
lumbar spine in primary care patients with 
low back pain: randomised controlled trial. 
BMJ 2001;322(7283):400–405.

	20.	Kerry S, Hilton S, Dundas D, Rink E, Oake-
shott P. Radiography for low back pain: a 
randomised controlled trial and observa-

tional study in primary care. Br J Gen Pract 
2002;52(479):469–474.

	21.	 Deyo RA, Diehl AK, Rosenthal M. Reduc-
ing roentgenography use: can patient ex-
pectations be altered? Arch Intern Med 
1987;147(1):141–145.

	22.	Gilbert FJ, Grant AM, Gillan MG, et al. 
Low back pain: influence of early MR im-
aging or CT on treatment and outcome—
multicenter randomized trial. Radiology 
2004;231(2):343–351.

	23.	 Jarvik JG, Hollingworth W, Martin B, et 
al. Rapid magnetic resonance imaging vs 
radiographs for patients with low back 
pain: a randomized controlled trial. JAMA 
2003;289(21):2810–2818.

	24.	Deshpande A, Furlan A, Mailis-Gagnon A, 
Atlas S, Turk D. Opioids for chronic low-
back pain. Cochrane Database Syst Rev 
2007;(3):CD004959.

	25.	 Airaksinen O, Brox JI, Cedraschi C, et al. 
Chapter 4: European guidelines for the man-
agement of chronic nonspecific low back 
pain. Eur Spine J 2006;15(suppl 2):S192–
S300.

	26.	Deyo RA, Gray DT, Kreuter W, Mirza S, 
Martin BI. United States trends in lumbar 
fusion surgery for degenerative conditions. 
Spine (Phila Pa 1976) 2005;30(12):1441–
1445; discussion 1446–1447.

	27.	Mirza SK, Deyo RA. Systematic review of 
randomized trials comparing lumbar fusion 
surgery to nonoperative care for treatment 
of chronic back pain. Spine (Phila Pa 1976) 
2007;32(7):816–823.

	28.	Deyo RA, Mirza SK, Martin BI, Kreuter W, 
Goodman DC, Jarvik JG. Trends, major 
medical complications, and charges associ-
ated with surgery for lumbar spinal stenosis 
in older adults. JAMA 2010;303(13):1259–
1265.

	29.	 Bartleson JD. Evidence for and against the 
use of opioid analgesics for chronic nonma-
lignant low back pain: a review. Pain Med 
2002;3(3):260–271.

	30.	 Paulozzi LJ, Ryan GW. Opioid analgesics 
and rates of fatal drug poisoning in the United 
States. Am J Prev Med 2006;31(6):506–511. 


