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INTRODUCTION

Purpose of evidence review

This evidence review focuses on evaluation and management of low back pain in adults. The
American Pain Society (APS), which commissioned this report, used it to develop evidence-
based clinical practice guidelines on evaluation and management of low back pain. The
guidelines were developed in two stages. The first stage, published in October 2007, focused
on initial (primary care) evaluation and management of low back pain, and was conducted in
partnership with the American College of Physicians'. The second stage, published in May
2009, focused on use of interdisciplinary rehabilitation, interventional therapies, and surgery for
low back pain?.

BACKGROUND

Low back pain is extremely common. Though estimates vary widely, studies in developed
countries report point prevalences of 12% to 33%, one-year prevalences of 22% to 65%, and
lifetime prevalences of 11% to 84%?°. In the U.S., nonspecific mechanical low back pain is the
fifth most common reason for all physician visits, and the second most common symptomatic
reason, accounting for approximately 2.3% of all physician visits* °. About one-quarter of U.S.
adults report low back pain lasting at least a whole day in the last three months®. 7.6% of U.S.
adults randomly surveyed by telephone had at least one occurrence of severe acute low back
pain during a one-year period, with 39% of those seeking medical care for the episode®.

Low back pain is also very costly. In 1998, total health care expenditures incurred by individuals
with back pain in the U.S. were $90.7 billion, with incremental costs attributed to back pain
$26.3 billion”. Medical treatment for chronic low back pain is estimated to cost $9,000 to
$19,000 per patient annually, and interventional treatments cost a minimum of $13 billion in
19908, Additional costs are associated with days lost from work due to low back pain. Low
back pain is the most common cause for chronic or permanent impairment in U.S. adults under
the age of 65, and the most common cause of activity limitations in persons under the age of
45°. Between 2% and 8% of the U.S. work force is disabled or compensated for back injuries
each year®°. Approximately 5% of people with back pain disability are thought to account for
75% of the costs associated with low back pain'®.

Many patients with acute episodes of low back pain do not seek care because symptoms are
often brief and self-limited. Among those who do seek medical care, rapid improvements in
pain (average improvement of 58% of initial score), disability (average improvement of 58%),
and return to work (82% of those initially off work return to work) are seen in the first month™".
Further improvement generally occurs through approximately three months, after which pain or
disability levels and rates of return to work tend to remain relatively constant. Up to one-third of
patients report persistent back pain of at least moderate intensity one year after an acute
episode requiring care, and one in five report substantial activity limitations'?. Recurrences of
pain also are common, with 60% to three-quarters of patients experiencing at least one relapse
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within 12 months™" '3, Factors associated with the development of chronic disability due to low
back pain include pre-existing psychological conditions and distress, presence of other types of
chronic pain, job dissatisfaction or stress, and disputes over compensation issues™.

Many options are available for the evaluation and management of acute or chronic low back
pain. However, there has been little consensus, either within or between specialties, on
appropriate uses of diagnostic tests'® and interventions'®. This is demonstrated by numerous
studies showing unexplained variations in use of diagnostic tests and treatment. The rate of
back surgery in the U.S., for example, is over five times higher than the rate in the U.K."".
Within Washington State, rates of back surgery vary up to 15-fold among different counties®.
Despite wide variations in practice, several studies have shown that patients experience broadly
similar outcomes, though costs of care can differ substantially both between and within
specialties’ ?. In addition to unexplained practice variations, another historical feature of low
back pain management has been the widespread uptake and use of unproven (and sometimes
invasive and costly) interventions, some of which have later been shown to be ineffective, or
even harmful®’. Other interventions are widely used despite studies showing only marginal
benefits?.

Previous guidelines

The Quebec Task Force on Spinal Disorders published one of the first evidence-based clinical
practice guidelines for management of low back pain in 1987%%. This early attempt at using an
explicit scientific basis for issuing management recommendations found insufficient evidence to
support the use of most common diagnostic procedures and treatment modalities. In 1994, a
multidisciplinary expert panel convened by the U.S. Agency for Health Care and Policy
Research (AHCPR) issued its recommendations on management of acute low back pain®*. The
approach recommended by the AHCPR guidelines emphasizes history taking and physical
examination to exclude ‘red flag’ symptoms suggestive of serious underlying pathology; targeted
physical examination focusing on neurologic screening; diagnostic triage into broad categories
including nonspecific low back pain, radicular syndrome, or specific pathology (which were felt
to be diagnosable in only a small minority of cases); judicious use of diagnostic testing; and
consideration of psychosocial factors when there is no improvement. Despite an exhaustive
literature search and review, none of the 40 recommendations made for clinical care were
viewed as supported by strong research evidence, and only six were judged as supported by at
least moderate quality evidence. At the time, the AHCPR guidelines were subject to intense
criticism and scrutiny®. Nonetheless, nearly all multidisciplinary guidelines published since
1994 have recommended an approach similar to the AHCPR guidelines®.

There are now at least 11 international guidelines for management of low back pain. Most of
their diagnostic and therapeutic recommendations are similar®®. However, there are some
discrepancies, particularly with regard to recommendations for exercise therapy, spinal
manipulation, use of muscle relaxants, and provision of patient information. These differences
may in part reflect contextual differences between countries that can affect interpretations of the
evidence and how the trade-offs between benefits, side effects, and costs are weighted”. In
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addition, systematic reviews of back pain guidelines found several important areas in which the
overall quality of guidelines could be improved, including better descriptions of how the
evidence was identified, selected and summarized; more attention to patient preferences;
increased consideration of how guidelines could be implemented; better use of external peer
review; and more transparent descriptions of editorial oversight and potential conflicts of
interests®® ?°. Most low back pain guidelines have focused on management of acute low back
pain, and do not provide specific guidance for management of chronic low back pain?®.

The effects of using evidence-based clinical practice guidelines on clinical outcomes in patients
with low back pain are difficult to assess. However, several trials evaluating outcomes
associated with the selective imaging approach recommended in nearly all guidelines are now
available (see Results, Key Question 2d). In addition, an observational study from Australia
found back care based on guidelines and provided in multidisciplinary clinics was associated
with improved pain scores after 12 months, decreased use of imaging and opioid medications,
greater patient satisfaction, and decreased health care costs compared to usual care provided
in general practice clinics®. A challenge in interpretation of this study is that it is difficult to
know how much of the benefit was related to following guidelines and how much to provision of
care by multidisciplinary clinics. Another observational study found a mass-media campaign in
the state of Victoria, Australia based on evidence-based guidelines (encouragement of normal
activities, exercise, and continued work while providing positive messages about likelihood of
recovery) and aimed at altering back pain beliefs was associated with a decline in the number of
claims for back pain, rates of days compensated, and medical payments for low back pain
claims compared to a neighboring state without such a campaign®'. Changes in clinician beliefs
about back pain and reported back pain management appeared to be sustained 4.5 years after
the end of the media campaign®2. A U.S. trial found randomization of communities to an
educational intervention for low back pain based on national guidelines resulted in a decline in
the rate of surgery by about 9% compared to usual care®.

The American Pain Society initiated this project to systematically review the current state of
evidence and develop updated recommendations for management of acute and chronic low
back pain using an evidence-based, balanced, and multidisciplinary approach. Throughout this
evidence report, we highlight previous recommendations and findings from the AHCPR
guidelines®. We also summarize recommendations from a federally funded U.S. guideline
issued by the Veterans Affairs/Department of Defense (VA/DoD) in 1999% and a guideline
issued by the U.K. Royal College of General Practitioners (RCGP), which was initially released
in 1996 and updated in 1999%*. The AHCPR, VA/DoD, and UK RCGP guidelines primarily
focus on acute low back pain, though some recommendations for evaluation and treatment of
persistent or chronic low back pain were included. We also summarize recommendations from
a recent, multinational guideline from Europe issued in 2004 (the European COST B13
guidelines) addressed both acute and chronic low back pain, as well as prevention of back
pain37'39.

Methods used to grade strength of evidence by these guidelines are as follows:
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AHCPR, VA/DoD, and European COST guidelines
A = Strong research-based evidence (multiple relevant and high-quality scientific studies)

B = Moderate research-based evidence (one relevant, high-quality scientific study or
multiple adequate scientific studies)

C = Limited research-based evidence (at least one adequate scientific study in patients
with low back pain)

D = Panel interpretation of information that did not meet inclusion criteria as research-
based evidence

UK RCGP guidelines:
***  Generally consistent finding in a majority of multiple acceptable studies

** Either based on a single acceptable study, or a weak or inconsistent finding in some
of multiple acceptable studies

* Limited scientific evidence, which does not meet all the criteria of acceptable studies

Although the European COST guidelines use the AHCPR method for grading evidence, they do
not explicitly grade strength of recommendations.

SCOPE OF EVIDENCE REVIEW

Key Questions

The Key Questions used to guide this evidence review were developed by a multidisciplinary
expert panel convened by the American Pain Society. The Key Questions were viewed as
critical questions that needed to be answered in order to develop clinical practice guidelines.

1a.

1b.

1c.

2a.

2b.

How accurate are features of the history and physical exam for predicting presence of
serious underlying conditions (“red flags”) or other conditions that may be responsive to
specific therapies in patients with low back pain (such as nerve root compression or spinal
stenosis)?

How accurate are features of the history and physical exam for predicting the development
of persistent low back pain and associated disability (“yellow flags”)?

How effective is identification and treatment of yellow flags for improving clinical outcomes in
patients with low back pain?

How accurate are different diagnostic tests for identifying serious underlying conditions (e.g.,
tumor, infection, compression fracture)?

How accurate are different diagnostic tests for identifying other conditions (e.g. nerve root
compression, herniated disc, spinal stenosis) that may respond to specific therapies?
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2c.

2d.

10.
11.
12.
13.

14.

15.

In patients with red flags, how effective are different diagnostic tests for improving patient
outcomes?

In patients without red flags, how effective are different diagnostic tests or test strategies
(including no testing) for improving patient outcomes?

How effective is self-care advice, education, or other self-care interventions for improving
patient outcomes?

How effective are different non-invasive interventions for non-radicular low back pain,
radicular low back pain, or spinal stenosis, and under what circumstances?

How effective are decision tools or other methods for predicting which patients are more
likely to respond to specific therapies like spinal manipulation or different types of
exercise therapy?

How effective is referral from primary care providers to back specialty providers for
improving patient outcomes? What are the outcomes for patients who are managed by
different types of care providers or by multidisciplinary or interdisciplinary clinics?

What is the diagnostic accuracy and what are the potential harms associated with invasive
tests for identifying patients who may benefit from invasive procedures? How effective is
prior use of these tests for selecting patients for invasive procedures in improving
outcomes?

How effective are injection procedures (and different injection interventions) and other
interventional therapies for non-radicular low back pain, radicular low back pain, or spinal
stenosis, and under what circumstances?

How effective is surgery (and different surgical interventions) for non-radicular low back
pain, radicular low back pain, or spinal stenosis, and under what circumstances?

How effective are combinations of therapies for acute and chronic low back pain?
How effective are different treatment strategies for failed back surgery syndrome?
How effective are different methods of integrating or coordinating low back pain care?

How effective are interventions for secondary prevention of low back pain in patients who
have had an episode of acute low back pain, or for prevention of flares of low back pain in
patients with chronic low back pain?

How effective are interventions for managing low back pain during pregnancy and post-
partum?

What is the cost-effectiveness associated with different interventions or management
strategies (such as care provided by different types of providers) for managing low back
pain?
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Populations
Target populations for this review are:

¢ Adults (>18 years old)
¢ Pregnant women (not including management of back pain during labor)

¢ Persons with acute (less than 4 weeks), subacute (between 4 weeks and 3 months) or chronic
(greater than 3 months) low back pain

e Persons with non-radicular low back pain (including presumed discogenic pain, presumed
facet joint pain, spondylosis, degenerative disc disease, presumed sacroiliac joint pain, etc.),
radicular low back pain (including symptomatic nerve root compression associated with
lumbar disc prolapse), spinal stenosis, degenerative or isthmic spondylolisthesis, and failed
back surgery syndrome

Treatment of spinal infection, cauda equina syndrome, cancer, spondyloarthropathies, systemic
inflammatory disease, fibromyalgia syndrome, and vertebral compression fracture was excluded
from the scope of this review, though evaluation to rule out such conditions was considered
within the scope. Evaluation and management of osteoporosis without clear fracture and acute
major trauma was also outside the scope of this review. Evaluation and management of
children and adolescents with low back pain was also excluded, because diagnostic and
therapeutic considerations are substantially different than in adults*® *'.

Low back pain presents as a continuum ranging from acute (often defined as less than 4 weeks
in duration) to chronic (often defined as greater than three months in duration). Patients may
present to providers at any stage on this continuum, have mixed presentation (e.g., chronic low
back pain with an acute exacerbation), or unclear date of onset. In addition, many trials
evaluate mixed populations of patients with different durations of symptoms. Therefore, we
reviewed evidence on low back pain of any duration.

Interventions

Target interventions (see Glossary for how interventions were defined) for this review are:

Non-invasive interventions

Medications
Acetaminophen

Non-selective non-steroidal anti-inflammatory drugs (NSAIDs)
Cyclo-oxygenase-2 selective NSAIDs

Aspirin

Skeletal muscle relaxants

Antidepressants

Opioid analgesics
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Tramadol
Antiepileptic drugs
Systemic corticosteroids

Topical lidocaine

Interventions involving injection of medications into the back (such as botulinum toxin; local,
epidural or intradiscal steroid injections; and intrathecal administration of medications) are
covered under invasive, non-surgical interventions (see below).

Other non-invasive interventions
Herbal therapies

Brief educational interventions

Back schools

Exercise

Hydrotherapy

Spa therapy

Acupuncture

Acupressure

Neuroreflexotherapy

Spinal manipulation

Massage

Shortwave diathermy

Interferential therapy

Ultrasound

Psychological therapies

Interdisciplinary (multidisciplinary) rehabilitation

Functional restoration/physical conditioning programs/work hardening
Traction

Low-level laser therapy

Self-care interventions (including advice for bed rest or on remaining active and self-care books)
Modified work

Invasive, non-surgical interventions
Epidural steroid injection

Intradiscal steroid injection
Chemonucleolysis

Local anesthetic injections (including tender or trigger point injections)
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Facet (zygapophysial) joint injection

Therapeutic medial branch block

Prolotherapy (sclerosant injection)

Botulinum toxin

Adhesiolysis and forceful epidural injection

Radiofrequency denervation

Intradiscal electrothermal therapy (IDET)

Percutaneous intradiscal radiofrequency thermocoagulation
Intrathecal therapy

Spinal cord stimulation

(Percutaneous discectomy and related procedures were considered surgical interventions)

Surgical interventions

Fusion and vertebral disc replacement for non-specific low back pain and degenerative disc
disease

Surgery for degenerative spondylolisthesis

Surgery for spinal stenosis and lumbar isthmic spondylolisthesis

Discectomy for lumbar disc prolapse (including open discectomy, microdiscectomy, laser- or
endoscopic-assisted discectomy, percutaneous automated discectomy with nucleotome,
Coblation® nucleoplasty, and disc Dekompressor™)

Invasive diagnostic tests
Provocative discography

Selective nerve root block

Facet joint block and medial branch block

Sacroiliac joint block

Qutcomes

We selected target outcomes based on the five core domains for low back pain suggested in
recent recommendations: back specific function, generic health status, pain, work disability, and
patient satisfaction*? *>. The two most commonly used measures of back-specific function are
the Roland Morris Disability Questionnaire (RDQ) and the Oswestry Disability Index (ODI)*.
The RDQ is reported on a 0 to 24 scale and the ODI on a 0 to 100 scale. Improvements of 2-3
points on the RDQ and 10 points on the ODI have been proposed as minimal clinically important
differences™®.
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Studies usually evaluate generic health status with the Medical Outcomes Study Short Form-36
(SF-36) or other multi-question assessments. These questionnaires measure how well an
individual functions physically, socially, cognitively, and psychologically. The SF-36 measures 8
dimensions, each on a 0 to 100 scale*®. The individual dimensions can also be combined into
several commonly reported subscales (such as the Physical Component Summary and Mental
Component Summary).

Most studies measure pain intensity using either visual analogue or categorical pain scales
(using either numbers or a list of adjectives describing different levels of pain intensity)*’. Visual
analogue scales (VAS) usually consist of a line on a piece of paper labeled 0 at one end,
indicating no pain, and a maximum number (commonly 10 or 100) at the other, indicating
excruciating pain. Patients designate their current pain level on the line. Categorical pain
scales, on the other hand, consist of several pain category options from which a patient must
choose (e.g., no pain, mild, moderate, or severe for a verbal rating scale, 0 to 10 for a numerical
rating scale such as the Brief Pain Inventory). Many studies also report the proportion of
patients with “significant” improvement in pain, often defined as at least a 20-point (or 20%)
improvement on a VAS*®. The SF-36 bodily pain scale has been recommended as a preferred
method for reporting pain outcomes because it measures both pain intensity and interference
with activities*2.

Work status is often measured by employment status, days off work, or time before returning to
work. Patient satisfaction is usually assessed using a generic global scale, though more formal
methods have been developed. Some studies also report effects of interventions on mood or
the preference for one medication over another. We also reviewed evidence on adverse events
and safety as well as costs. We converted cost data using other currencies to U.S. dollars
using conversion rates as of January 2007 (£1 British pound=%$1.96 U.S., €1 Euro=$1.30 U.S.,
kr 1 kroner=$0.143 U.S.)

CONFLICT OF INTEREST

The evidence review was conducted at the Oregon Evidence-based Practice Center with
funding from APS. None of the investigators conducting this review (RC and LHH) have any
known conflicts of interest to disclose.

METHODS

Literature search and strategy

We searched the topic of low back pain using multiple electronic databases. The searches
were performed in stages. All searches were initially conducted from 1966 (the start date of
MEDLINE) through July 2005 and updated through November 2006. Searches for Key
Questions 7 (invasive diagnostic tests), 8 (interventional therapies), and 9 (surgery) were
subsequently updated through July 2008. In addition to MEDLINE, we searched for systematic
reviews using the Cochrane Database of Systematic Reviews and the NHA Health Technology
Assessment Programme and for primary studies using the Cochrane Central Register of
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Controlled Trials, EMBASE, PsychINFO (mental health topics), CINAHL (nursing and allied
health topics), and PEDro (physical therapy topics), as appropriate. Searches for primary
studies initially targeted only those interventions for which we identified no relevant, recent,
higher-quality systematic review. We later modified our approach so that searches for primary
studies were conducted for all invasive diagnostic tests, interventional therapies, and surgery,
regardless of availability of previously published systematic reviews. Detailed search strategies
are shown in Appendix 1 (systematic reviews) and Appendix 2 (primary studies).

Electronic searches were supplemented by reviews of reference lists and additional citations
suggested by experts.

Inclusion and exclusion criteria

All identified citations were imported into an electronic database (EndNote® 9.0) and considered
for inclusion. Papers were selected for full review if they met all of the following criteria:

1. Were about low back pain and evaluated a target population
2. Were relevant to a Key Question

3. Evaluated prognostic factors for low back pain, at least one target diagnostic test, or at least
one target low back pain intervention

4. Reported predictive values for prognostic factors, accuracy of diagnostic tests, or at least
one target outcome (pain, function, generic health status, work disability, or patient
satisfaction) associated with a low back pain intervention

We included relevant controlled clinical trials and systematic reviews. We excluded outdated
systematic reviews, which we defined as systematic reviews with a published update, or
systematic reviews published before the year 2000. Because of the large scope and body of
literature covered by this review, we included controlled observational studies only for surgical
interventions and for assessment of adverse events. Other observational studies (such as
uncontrolled case series and pre-post analyses) were excluded. Studies of cost were included
if they were conducted alongside a randomized trial or were a full economic analysis (cost-
effectiveness, cost-minimization, or cost-utility study)*.

For prognosis or diagnostic accuracy, we only included systematic reviews. The exception was
for invasive diagnostic tests (discography, facet joint block, medial branch block, diagnostic
selective nerve root block and diagnostic sacroiliac joint block), where we also included primary
studies that focused on clinical outcomes. We only included non-English language ftrials if they
were already included in English-language systematic reviews. Studies of non-human subjects
and those without original data were excluded. We also excluded studies published only as
conference abstracts.

10
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Data extraction and synthesis

Systematic reviews
For each systematic review, we abstracted the following information:

-_—

Purpose of the review

Databases searched

Dates of the searches

Language restrictions, if any
Number of studies included
Criteria used to include studies
Limitations of the included studies

Methods for rating the quality of included studies

© © N o g M 0w D

Methods for synthesizing the evidence

—_
o

. The interventions evaluated

-_—
—

. Main efficacy outcomes (including number and quality of studies for each comparison and
outcome)

12. Adverse events

The reliability of systematic reviews depends on how well they are conducted. We used
predefined criteria to assess the internal validity of included systematic reviews. We assessed
the internal validity (quality) of systematic reviews using the methods developed by Oxman and
Guyatt (Appendix 3)*°. Each study was scored between 1 and 7 based on the following criteria:
comprehensiveness of search strategy; application of pre-defined inclusion criteria to select
studies; appropriate assessment of validity; and use of appropriate methods to synthesize the
evidence. Using this system, systematic reviews with a score of four or less are considered to
have potential major flaws and we classified these as “lower quality.” Systematic reviews with
major flaws are more likely to produce positive conclusions about the effectiveness of
interventions®*. We considered systematic reviews with scores of five or more “higher
quality.”

Individual trials on efficacy and safety of interventions

We independently abstracted all randomized trials of interventional therapies versus placebo or
sham therapy, surgery versus non-surgical therapy, and artificial disc replacement versus
fusion. We also abstracted recent, large (N > 250) trials of non-invasive therapies and active-
controlled trials of interventional therapies and surgeries that were not included in a previously
published, higher-quality systematic review. We did not abstract randomized trials (placebo- or
active-controlled) of non-invasive therapies or active controlled trials of interventional therapies
or surgery if they were included in a higher-quality systematic review. Instead, we relied on the

11
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systematic reviews to determine the number and quality of trials and estimate the magnitude of
effects for each comparison and outcome of interest. Although methods for rating internal
validity varied across systematic reviews, we considered studies that received more than half of
the maximum possible quality score to be “higher-quality” for any quality rating system used®* *°.
For systematic reviews that only assigned a categorical overall grade for quality, we considered
studies “higher-quality” if they were rated “good,” “high-quality,” or the equivalent.

For each clinical trial not included in a higher-quality systematic review, we abstracted the
following information:

-_—

Study design

Purpose of study

Inclusion and exclusion criteria

Number of patients approached, eligible, and randomized
Demographics and baseline characteristics

Setting

Funding source

Interventions evaluated

© © N o a0~ w0 DN

Main efficacy results

—_
o

. Adverse events (including withdrawal due to adverse events)

-_—
—

. Duration of follow-up
12. Loss to follow-up
13. Compliance to treatment.

We assessed internal validity of randomized clinical trials using the eleven criteria proposed by
the Cochrane Back Review Group (see Appendix 4 for details on how we operationalized the
criteria)®. We rated the internal validity of each trial based on the methods used for
randomization, allocation concealment, and blinding; the similarity of compared groups at
baseline; the use of co-interventions; compliance to allocated therapy; adequate reporting of
dropouts; loss to follow-up; non-differential timing of outcome assessment; and the use of
intention-to-treat analysis. Trials were scored between zero and eleven, according to the
number of criteria met. For interventions for which blinding was not feasible, we removed
blinding of providers (acupuncture, acupressure, neuroreflexotherapy, spinal manipulation,
massage, trials of surgery and some interventional therapies), blinding of patients and providers
(brief educational interventions, back schools, coordination of care, exercise, hydrotherapy, spa
therapy, psychological therapies, interdisciplinary rehabilitation, functional restoration,
interventions involving different types of self-care advice, trials comparing an interventional
therapy to non-interventional therapy, trials comparing surgery to non-surgical interventions), or
blinding of patients and provider and use of co-interventions (trials of different imaging
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strategies) as quality criteria, so the maximum score was ten, nine, or eight, respectively. We
considered trials that received more than half of the total possible score to be “higher-quality”
and those that received less than or equal to half “lower-quality”* *°.

Observational studies of treatment efficacy

To assess the internal validity of observational studies, we evaluated whether they used
nonbiased selection methods; whether rates of loss to follow-up were acceptable; whether pre-
defined outcomes were specified; whether they used appropriate methods for ascertaining
exposures, potential confounders, and outcomes; and whether they performed appropriate
statistical analyses of potential confounders. Although many tools exist for quality assessment
of nonrandomized trials, there is no consensus on optimal quality rating methods®’. We
therefore did not use a formal scoring system to rate the quality of the observational studies
included in this review, but noted methodological deficiencies in any of the above areas when
present.

Studies of invasive diagnostic tests

Studies of invasive diagnostic tests (provocative discography, diagnostic facet joint block,
medial branch block, diagnostic selective nerve root block, and diagnostic sacroiliac joint block)
differ from typical studies of diagnostic test accuracy because there is no clearly accepted
reference standard for the conditions these tests are meant to identify. We assessed the quality
of these studies using nine criteria adapted from methods developed by the U.S. Preventive
Services Task Force®® and on empiric studies® ® of sources of variation and bias in studies of
diagnostic tests. For each study, we determined if it: 1) evaluated a consecutive series of
patients or a random subset, 2) evaluated patients prospectively, 3) evaluated patients with a
broad spectrum of symptoms, 4) adequately described the diagnostic test technique, 5) used
current diagnostic techniques, 6) adequately described criteria for a positive diagnostic test, 7)
used an appropriate definition for a positive diagnostic test, 8) performed statistical analysis on
potential predictors or confounders of positive diagnostic tests, and 9) performed testing blinded
to patient symptoms and other clinical characteristics. Studies that met at least five of the nine
criteria were considered “higher-quality.”

Dual review

Two reviewers independently rated the quality of each systematic review and primary study.
Discrepancies were resolved via a consensus process.

Assessing research applicability and clinical relevance

To assess the applicability of trials, we evaluated whether the publication adequately described
the study population and interventions, whether the setting or population was so different from
typical U.S. settings that results might not be applicable, whether the differences were clinically
(as well as statistically) significant, and whether the treatment received by the control group was
reasonably representative of standard practice®'. We also recorded funding sources and the
roles of the sponsors.

13
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Data synthesis

We assessed the overall strength of evidence for the body of literature, addressing each
comparison and outcome evaluated for the Key Questions, using methods adapted from the
U.S. Preventive Services Task Force®. To assign an overall strength of evidence (good, fair, or
poor) for each comparison and outcome, we examined the type, number, size and quality of
studies; strength of association; consistency of results within and between study designs; and
directness of evidence.

Rating of good quality: Evidence includes consistent results from well-designed, well-
conducted studies in representative populations that directly assess effects on health
outcomes (at least two consistent, higher-quality RCTs or studies of diagnostic test
accuracy).

Rating of fair quality: Evidence is sufficient to determine effects on health outcomes, but
the strength of the evidence is limited by the number, quality, size, or consistency of included
studies; generalizability to routine practice; or indirect nature of the evidence on health
outcomes (at least one higher-quality trial or study of diagnostic test accuracy of sufficient
sample size; two or more higher-quality trials or studies of diagnostic test accuracy with some
inconsistency; at least two consistent, lower-quality trials or studies of diagnostic test
accuracy, or multiple consistent observational studies with no significant methodological
flaws).

Rating of poor quality: Evidence is insufficient to assess effects on health outcomes
because of limited number or power of studies, large and unexplained inconsistency between
higher-quality trials, important flaws in trial design or conduct, gaps in the chain of evidence,
or lack of information on important health outcomes.

Consistent results from higher-quality studies across a broad range of populations suggest a
high degree of certainty that the results of the studies are true (that is, the entire body of
evidence would be considered “good-quality”). Large effect sizes on important, patient-centered
outcomes generally increases confidence in study findings, particularly when they are reported
by large, higher-quality studies. For a fair-quality body of evidence, consistent results could be
due to true effects or to biases present in some or all studies. Inconsistent results between
studies can lower confidence that the results of any particular study are true because of
methodological flaws or other issues, or reflect diversity between studies in the populations or
interventions evaluated. For a poor quality body of evidence, reliable conclusions are not
possible because of insufficient evidence. There is low certainty that the results are not due to
bias or other methodologic shortcomings in the studies.

To evaluate consistency, we classified conclusions of trials and systematic reviews as positive
(the intervention is beneficial), negative (the intervention is harmful or not beneficial), or
uncertain (imprecise estimates, unclear evidence, or inconsistent results)*'. We defined
“‘inconsistency” as >25% of higher-quality studies reaching discordant conclusions on efficacy
(positive versus negative), two or more higher-quality systematic reviews reaching discordant
conclusions, or unexplained heterogeneity (for pooled data). When results between systematic
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reviews or individual trials were discordant, we investigated potential sources of discordance
including differences in the populations, interventions, or outcomes addressed and (for
systematic reviews) differences in methods for identifying, including, rating and synthesizing the
evidence.

Sparse data lowers confidence in conclusions from a body of evidence because of imprecise
estimates of effects, lack of statistical power, and a greater likelihood that conclusions will be
influenced by new evidence. When evaluating low back pain interventions, we defined “sparse
data” as <2 placebo- or active-controlled trials (any sample size), or <3 trials with no trial having
>100 subjects. If the body of evidence consisted of a single, small (N<100) study, we rated it
poor quality, even if the study itself was rated higher-quality. We also downgraded studies
using unvalidated assessment techniques because it is difficult to know how accurately or
reliably they estimate the true magnitude of benefit or harm. Primarily relying on indirect
evidence, including evidence from patients with other (non-low back) pain conditions or
evidence involving indirect comparisons (effect of intervention A versus intervention C estimated
from studies comparing intervention A to intervention B and studies comparing intervention B to
intervention C) also generally lowers the overall quality of a body of evidence®®.

In the first stage of this review (focused on non-invasive therapies), data synthesis was primarily
based on evaluation of evidence from higher-quality, previously published systematic reviews,
supplemented by data from randomized trials not included in the reviews. In the s