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Foreword

Spine care has enjoyed a most dramatic evolution in the
decades from 1980 to the present. Many would expect me to
extol the technologic advances of imaging, internal fixation,
and other surgical technologies that have unquestionably
changed the face of spine care. In fact, the changes in inter-
ventional or physiatric spine care have been as (or more)
dramatic and pervasive. The integration of both approaches
and respective innovations into the profession and professional
societies delivering spine care may in fact be the most signifi-
cant evolutionary development. The fact that a neurosurgical
spine surgeon is introducing a text focussing primarily on the
evidence for alternatives to surgical care is witness to this.

Scott Haldeman and Simon Dagenais, recognizing a gap
in the literature documenting the evidence for the host of
approaches to low back pain care, proposed a supplement to
The Spine Journal, the official journal of the North American
Spine Society, the largest multidisciplinary spine care society
in the world. This supplement would be a compilation of the
evidence, and the actions supported by the evidence, for the
host of spine care interventions currently in use. This evi-
dence and supported recommendations would be presented
in an algorithmic or standardized format allowing the reader
to compare and contrast different treatments for different
conditions in a cohesive format. The result of this effort was
so striking and compelling that as Editor in Chief, I chose
to publish this as a distinct issue of The Spine Journal, ensur-
ing that this compilation would not be relegated to supple-
ment status, but incorporated in the medical literature as a
quality review of spine care evidence. This issue was well
received and referenced. This success compelled Drs. Dage-
nais and Haldeman to expand the scope of their initial effort,
and the result is this truly remarkable reference text,
Evidence-Based Management of Low Back Pain.

This is a remarkable contribution for a host of reasons.
The editors and authors bridge the fields of chiropractic and
allopathic spine care. Contributors represent an international
compendium of spine care experts. The approach is novel
and highly educational and is a “must read” for all spine care
practitioners, no matter what the lineage, tradition, or current
area of expertise. This is a bold claim that I will support with
the following considerations.

A perusal of the table of contents reveals the breadth of
the scope of this effort. The entire spectrum of spine care
from conventional to complementary or alternative therapies
are included. Each modality is addressed in a similar format
with a thorough description or review of that specific modal-
ity, followed by a standardized presentation of the evidence
of efficacy, safety, cost effectiveness, and an overall assess-
ment. A brief educational opportunity in the form of a quiz
is included in each chapter as well. The entire experience
provides a valuable reference for the practitioner in a specific
field, and meaningful insight into the modalities of spine care

that might be unfamiliar. The editors and authors are to be
congratulated for this truly remarkable work.

The challenges or concerns generated from a work such
as this must be acknowledged as well. This highly detailed
reference will likely be out of date even at the moment of
publication with newly published evidence potentially
impacting the conclusions offered. Harnessing current infor-
mation technology to create a living contemporary edition of
this work would be a laudable aspiration. The title of this
work, Evidence-Based Management of Low Back Pain, con-
jures up much of the ambiguity that plagues our current
nomenclature and undermines our efforts to clearly define the
most appropriate treatment for a specific condition. Although
the editors and authors of each section have made laudable
effort to clarify the conditions, treatments, and outcomes, our
nomenclature and definition of specific conditions continues
to be a challenge. This reality contributes to the worrisome
overall conclusions of this work that there is little evidence
to support the value of the myriad of therapies that are cur-
rently applied in the management of nonspecific low back
pain. These conclusions could be misused or misappropriated
by health care systems to reject or limit access to reasonable
care and must not be construed as an absolute guideline.

As we move into the era of value determination in all of
health care, this work will serve as a pillar upon which to
build our knowledge base. The model for value analysis must
include a clear definition of the specific spinal condition, an
understanding of the therapeutic modality, the available evi-
dence for efficacy and safety, and the gaps that must be filled,
the direct and indirect costs or resource utilization, and the
durability of benefit. This work by Haldeman and Dagenais
lays down a pattern upon which value analysis should begin
and be developed. For this contribution, they are to be
congratulated.

For the spine care provider thirsty for enlightenment or a
more thorough understanding of the myriad of therapeutic
options currently employed in the treatment of low back pain,
this work will undoubtedly quench that thirst, but as with any
masterful culinary experience, will leave one longing for more.

Charles L. Branch Jr., MD

Eben Alexander Jr. Professor and Chair
Department of Neurosurgery

Wake Forest University Health Sciences
Winston Salem, North Carolina

Former Editor in Chief

The Spine Journal—Official Journal of the
North American Spine Society

Past President

North American Spine Society
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Preface

|| BACKGROUND
|

The concept for this textbook was initially proposed in 2006
by the North American Spine Society (NASS), one of the
largest associations of health professionals involved in caring
for patients with spine conditions. NASS has more than 5000
members in Canada, the United States, Mexico, and around
the world. Its members include primary care physicians,
medical specialists, spine surgeons, chiropractors, physical
therapists, nurses, physician assistants, researchers, policy
makers, among many others. Although they come from
varied backgrounds, members of NASS all share a common
interest of wanting to improve spinal health.

NASS’s scientific publication, The Spine Journal, was
created in 2001 to provide its members and others in the
scientific and health care communities with a medium to
share important scientific discoveries, disseminate study
results, and discuss important concepts and opinions related
to the management of spinal conditions. Although most of its
members are spine surgeons, NASS recognizes the impor-
tance of a multidisciplinary approach to spine care. The Spine
Journal has always attempted to include a variety of articles
related to all aspects of caring for patients with both common
and rare spine conditions that may be of interest to its readers.

Low back pain (LBP) is one of the most common reasons
for consulting with primary care, specialty care, and allied
health professionals involved in the management of spinal
conditions. The number of treatment approaches available for
the management of LBP has grown rapidly in recent decades
following advances in surgical techniques, discoveries of
new medications, and focused interventions developed in
response to a greater understanding of the etiology of LBP.
This constant growth in the number of available treatments
has made it challenging for those involved in the manage-
ment of LBP to select among these myriad options.

There is also a growing reluctance among spine surgeons
to offer surgical treatments to patients with LBP who do not
have clear indications that are expected to benefit from
decompression, fusion, or other surgical approaches. This
evolution has largely occurred due to lackluster outcomes
from high-quality randomized controlled trials comparing
the long-term results of both surgical and nonsurgical inter-
ventions for LBP. As those involved in spine care have
become increasingly familiar with evidence-based medicine,
the view toward surgery has shifted and it is no longer widely
accepted as the gold standard treatment for common LBP.
This shift makes it even more important for surgeons to
become familiar with nonsurgical approaches to LBP.

To help its many surgeon members understand the many
nonsurgical treatments now available for LBP, NASS pro-
posed that a special issue of The Spine Journal be dedicated

to the management of LBP without surgery. A decision was
made to concentrate on chronic LBP because patients with
longstanding symptoms are often viewed as the most clini-
cally challenging and are apt to try numerous treatments. The
number of nonsurgical interventions initially proposed for
this special issue was quite small but grew rapidly as word
spread about this project and NASS members volunteered to
write review articles about specific treatments that had not
yet been considered. The special issue eventually included
review articles on 24 types of nonsurgical interventions, as
well as a brief overview of surgical approaches for LBP to
identify the instances in which surgery was beneficial or even
necessary.

The list of interventions reviewed in that special issue
should not be viewed as exhaustive, nor should the inclusion
or exclusion of a particular intervention be perceived as a
reflection of its clinical or scientific merit. The primary goal
of the special issue was to openly discuss both the advantages
and the disadvantages of various treatments currently being
offered to patients with LBP, and not merely to restrict the
conversation to those interventions which had been pre-
screened or approved by NASS, The Spine Journal, or the
editors of the special issue. The result was an eclectic mix of
interventions that included education, exercise, manual ther-
apies, injections, medications, complementary and alterna-
tive medicine, minimally invasive interventions, as well as a
brief discussion of various surgical approaches.

The format of the review articles in the special focus issue
was discussed at length by those involved in its planning to
determine the critical aspects necessary to evaluate and
compare various interventions for LBP. It was determined
that each review article should contain four sections: (1)
description, (2) theory, (3) efficacy, and (4) harms. The first
section should begin by explaining and defining any relevant
terminology, summarize historical milestones, describe the
intervention, estimate its costs, and outline third-party reim-
bursement policies. The second section should then describe
the intervention’s proposed mechanism of action, and list its
indications, contraindications, and required diagnostic
testing. The third section should then review the evidence
evaluating its efficacy, focusing on high-quality evidence
from clinical practice guidelines, systematic reviews, and
randomized controlled trials, resorting to observational
studies only if nothing else was available. The fourth section
should then discuss harms, including both minor, self-
limiting side effects and rare but serious adverse events.

Authors invited to contribute to that special issue included
both expert clinicians who were personally experienced
with administering these interventions, as well as academic
researchers experienced in applying evidence-based medi-
cine (EBM) to evaluate such interventions scientifically.
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Although it was the intention that the special issue be cen-
tered on scientific evidence, authors were given considerable
leeway to provide information they felt was most clinically
important within each of the required sections. The review
articles contained in the special issue were therefore a blend
of narrative and systematic reviews. The term evidence-
informed was chosen over the more traditional evidence-
based following spirited discussions in which clinicians and
academics debated both the intent and the application of
EBM.

Although some felt that strictly “evidence-based” reviews
were synonymous with methodologically rigorous system-
atic reviews of high-quality randomized controlled trials with
clear-cut results, others were willing to accept a broader
definition of evidence that also included expert opinion when
necessary. Some clinicians shared their discouragement after
having read the conclusions of previous “evidence-based”
reviews, which often stated that insufficient high-quality evi-
dence was available to support making a decision either for
or against an intervention. It was suggested that those reviews,
although scientifically rigorous, were rarely helpful to clini-
cians who were nevertheless required to make such decisions
on a daily basis, and would gladly accept expert clinical
opinion while waiting for more robust evidence. Conversely,
some academics were opposed to simple narrative review
articles that did not adhere to commonly accepted EBM
methodology because their conclusions could simply not be
considered meaningful. The term “evidence-informed” was
therefore offered and adopted as an alternative to those
opposed to interpretations of the term “evidence-based” that
were felt to be either too loose or too rigid.

The special issue on “Evidence-informed management of
low back pain without surgery” was published as the January/
February 2008 issue of The Spine Journal and was the largest
ever at 278 pages. The initial response to that special issue
from a variety of sources both within NASS and from those
outside the spine community was very encouraging. In addi-
tion to being distributed to thousands of NASS members, as
well as individual and institutional subscribers to The Spine
Journal, hundreds of additional copies were purchased as
reprints by health care professionals, students, and other
decision makers involved in the management of LBP.

The editors and authors involved in the special issue were
then invited to present findings at a number of professional
society meetings related to spine care, including the Ameri-
can Back Society, Florida Chiropractic Association, NASS,
American Academy of Physical Medicine and Rehabilitation,
Association of Chiropractic Colleges-Research Agenda Con-
ference, and American Physical Therapy Association. Shorter
versions of these presentations were also offered to medical,
chiropractic, and physical therapy students eager to learn
about the numerous interventions available to patients with
LBP. Feedback from those presentations was also quite posi-
tive and continued to generate interest in this project.

Based largely on this feedback, Elsevier, the publisher of
The Spine Journal, conceived the notion of a textbook based
on that special issue. The goals initially identified for this
textbook were to build upon the interest that had been dem-
onstrated in the topic of multidisciplinary management of

LBP using a variety of interventions while improving the
content and presentation of this information for both stu-
dents and clinicians. After many of the authors who had
originally contributed review articles to the special issue
agreed to also participate in this endeavor, the decision was
made to proceed with this textbook. The numerous changes
that were made by the editors and authors of this textbook to
the articles that originally appeared in that special issue are
described below.

CHANGES MADE TO TEXTBOOK BASED ON
SPECIAL ISSUE

]

Upon carefully reviewing the special issue on which this
textbook is based numerous times in order to extract materi-
als used in presentations given to both practitioners and stu-
dents, it became apparent that the review articles were
somewhat heterogeneous in their content and/or style. Some
of the required information in each of the four sections was
occasionally given only a cursory consideration, which made
it difficult to compare and contrast different articles. It was
often unclear, for example, whether differences noted in the
nature, quality, and quantity of evidence reviewed were truly
reflective of the scientific literature or simply related to the
amount of effort spent by authors in trying to search and
obtain this information.

In order to facilitate comparisons between interventions,
it was first necessary to ensure that a minimum amount of
information was provided in each of the required sections
and subsections without regard to the quality of the underly-
ing evidence supporting that information. For better or worse,
it was reasoned that some information was better than none,
so every effort was made to avoid leaving a section or subsec-
tion completely blank. It was then necessary to standardize
the style and content in each required section and subsection
by reducing, expanding, or modifying the information origi-
nally provided.

To retain the original goal of centering a discussion of
advantages and disadvantages of various interventions on the
best available scientific evidence, it was then important to
standardize the methods used to search for, present, and sum-
marize evidence related to efficacy, safety, and costs. This
required consistently reviewing and summarizing evidence
from high-quality sources such as evidence-based clinical
practice guidelines (CPGs), systematic reviews (SRs), ran-
domized controlled trials (RCTs), and health economic eval-
uations related to the interventions discussed in this textbook.
For CPGs and SRs, brief findings were summarized in both
table and text format to emphasize important conclusions
about specific interventions. For RCTs, basic elements of
study design were summarized in both table and text format
so that readers could appreciate the types of research ques-
tions that these studies could have addressed. Important out-
comes from RCTs were also summarized, emphasizing both
within and between study groups for the last available
follow-up in each study. Although this information cannot
replace the details provided in the many CPGs, SRs, and
RCTs that have been published on various interventions for
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LBP, they provide a succinct summary for readers who may
not otherwise be familiar with these studies.

An effort was made to expand the information provided
on safety, which had often been overlooked in the special
issue because details about harms were often not provided in
the SRs and RCTs focused on efficacy. A new section was
also created within each chapter to discuss information
related to costs, including not only fees and current proce-
dural terminology codes, but also some insight into third-
party reimbursement policies. Health economic evaluations
such as cost effectiveness and cost utility analyses were also
summarized when available. Although EBM has often
focused on comparative effectiveness, other aspects such as
relative safety and costs are increasingly important when

efficacy alone is unable to establish clear superiority among
the many interventions being offered for LBP.

Multiple choice questions and answers were created to
help readers, whether students or clinicians, gauge their
learning efforts. Information provided in each of the five
sections (description, theory, efficacy, safety, and costs)
within each chapter was also summarized at the end of each
chapter to reinforce the important messages within each
section.

A more detailed description of how the textbook was
developed is provided in Chapters 1-4 to help guide readers.

Simon Dagenais
Scott Haldeman
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SECTION I

Introduction

SIMON DAGENAIS
SCOTT HALDEMAN

1

Evidence-Based Management

A number of books have been published related to various
aspects of low back pain (LBP). There are textbooks on the
anatomic and physiological mechanisms that have been pro-
posed to explain the etiology of LBP. There are textbooks
that discuss the methods and diagnostic tests that have been
developed to identify the many suspected causes of LBP.
There are several textbooks that describe a unique or specific
method of assessing and managing the approach to LBP
using a particular technique or system. There are textbooks
describing one or more of the many treatment methods avail-
able to relieve symptoms of LBP. There are also books aimed
at the general public to help them understand why they have
LBP and what they should do to find relief from their symp-
toms. On the surface, it would appear that so much has
already been published on the topic of LBP that nothing new
could be offered.

However, most of the information that has been published
to date on LBP has generally focused on only one or a few
of the many interventions available in an isolated context,
making it difficult to develop a comprehensive and widely
accepted approach to this challenging clinical problem.
Narrow perspectives about LBP ignore the reality that the list
of available treatment approaches is very long and continues
to grow. This reality has reached the point where there is
demand for a logical and scientific approach to be developed
to deal with the problem that is LBP. This is especially true
given the current climate within the wider health care debate
on comparative effectiveness, cost effectiveness, and how to
reasonably distribute limited health care resources.

It is important that all stakeholders be aware of the confu-
sion, frustration, costs, and disability related to LBP and
recognize that its deep societal impact will only worsen if we
fail to develop strategies to improve its management. In this
introduction, we present the challenges that have been associ-
ated with LBP in an attempt to paint a picture of the current
burden on society and a few of the reasons for our failure to

of Low Back Pain

develop a cohesive approach to the problem. We also outline
the solutions that have been proposed to address these chal-
lenges, including a brief overview of how evidence is cur-
rently being interpreted. We then explain our attempt to
provide readers with information that, on one hand, covers
the broad scope of treatments available to clinicians and their
patients and, on the other hand, provides a means to compare
the scientific basis, rationale, and indications for approaching
this universal problem. In the summary chapter, we offer our
opinion as to what constitutes an evidence-based approach
to managing LBP.

LOW BACK PAIN

]

H CHALLENGES ASSOCIATED WITH

There are many challenges involved in the management of
common LBP that have made it difficult for all stakeholders,
including patients, clinicians, third-party payers, and policy
makers, to deal with this universal problem. These challenges
relate to its epidemiology, etiology, clinical characteristics,
prognosis, temporality, risk factors, diagnostic testing, sub-
groups, diagnostic classifications, health care professionals,
direct health care costs, and indirect non—health care costs.
Each is briefly discussed below.

| Epidemiology

The magnitude of LBP as a health concern can be illustrated
by reviewing its epidemiologic characteristics and perhaps
most importantly its prevalence. Studies of adults from the
general population in a number of developed countries have
reported that the prevalence of LBP is quite high, and
increases according to the time span considered. The point
prevalence of bothersome LBP has been estimated at 25%,
whereas the 1-year prevalence has been estimated at 50% and
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the lifetime prevalence has been estimated at 85%."* These
statistics mainly hold true regardless of age, sex, or country
and vary only slightly between occupations. The odds of
someone never experiencing LBP in their life are therefore
stacked 6:1 against them. There is some evidence to suggest
that everyone will at some point in their life experience LBP
and that surveys suggesting otherwise are including people
who are young and have not yet experienced LBP or have
experienced LBP in the past and have simply forgotten this
fact.* The sheer number of people with LBP must always
be considered when examining how this condition should
be optimally managed, because solutions should ideally be
available to the masses rather than the few.

Clinical Characteristics
T

Many episodes of common LBP are trivial, often beginning
with minor aches and pains in the lower spine that can occur
without reason or shortly after an unusually heavy bout of
physical activity, or without any obvious reason at all, and
resolving within a few days without receiving any particular
intervention.>® Other instances of LBP, however, can be
much more severe, frightening, and debilitating. Symptoms
may include muscle spasms seemingly precipitated by any
movement, as well as searing, burning pain that radiates into
the thigh, leg, or foot, or even numbness, tingling, and weak-
ness throughout the lower extremities. The sudden appear-
ance of one or more of these symptoms can be frightening
and can severely impact a person’s ability to carry out activi-
ties of daily living, whereas their gradual worsening can
impact one’s general mood and outlook on life.

Prognosis

It is common wisdom that a substantial majority of those who
suddenly develop LBP will quickly improve on their own
regardless of the care received. This belief is founded on
studies conducted a few decades ago in which those who
recently developed LBP were followed prospectively and
asked about the severity of their symptoms after various time
intervals.” In these studies, patients often reported that their
symptoms had improved markedly within several weeks.” By
carrying forward this observed reduction in severity, it was
natural for researchers to conclude that symptoms should
disappear entirely within, at most, a few months.

However, this assumption has been questioned by other
epidemiologists who found it difficult to reconcile this theo-
retically favorable prognosis with the substantial number of
patients who still reported symptoms many years after their
original episode of LBP. When researchers reexamined those
original studies, another hypothesis emerged for their results.
Although symptoms often do recede within a few months,
the follow-up periods were often too short to capture the
longer-term recurrences and exacerbations of symptoms that
were common with LBP. By truncating the length of
follow-up, these studies failed to observe the true pattern of
waxing and waning symptoms. Currently, LBP can be con-
sidered a recurrent disorder that can occur at any time in a
person’s life and fluctuates between a status of no pain or

mild pain, and pain that reaches a point where it interferes
with activities of normal living or becomes debilitating.

| Temporality

The current consensus on the prognosis of LBP has become
more nuanced. The prognosis for LBP is generally favorable
for those with recent symptoms, but somewhat grim for those
with longstanding symptoms. It became important to adopt
a universal terminology to define the temporality of LBP to
appreciate this distinction. People whose symptoms lasted
less than 6 weeks since onset were generally categorized as
having “acute LBP,” progressing to “subacute LBP” if symp-
toms lasted 6 to 12 weeks, and “chronic LBP (CLBP)” if
symptoms persisted beyond 12 weeks.® Further gradations
have been suggested for those with longstanding symptoms
that disappeared for a time and reappeared, which can be
considered “recurrent” or “episodic”” LBP.”

Although acknowledging that the duration of symptoms
affects the prognosis of LBP was important, the demarcation
of patients into those with acute, subacute, or chronic LBP
has never been as clear as many had wished. Both the sever-
ity and duration of symptoms vary from episode to episode,
and episodes often become intertwined, with no clear begin-
ning and end. This makes it difficult to define patients using
such simple temporal labels. The perception that acute LBP
goes away rapidly without returning has been proven false,
but so has the seemingly gloomy prognosis attributed to
someone who has crossed the 3-month threshold and been
labeled as “chronic,” a term often perceived as incurable
rather than longstanding by patients. Another phenomenon
that has been noted is that as the length of follow-up in clini-
cal studies increased, the results of all treatments studied
generally grew less impressive as outcomes gradually
regressed to the mean.

| Etiology

One of the greatest mysteries surrounding common LBP is
its etiology. Epidemiologic, anatomic, biomechanical, and
pathologic studies into the etiology of common LBP have yet
to create a clear link between precise risk factors or a specific
tissue injury and particular symptoms. In fact, such studies
have identified abundant theories and hypotheses about the
origins of LBP, few of which have withstood scientific scru-
tiny over time.*' Exploration of a condition’s etiology often
begins by identifying risk factors thought to contribute to its
onset in the hope that it will provide information about the
precise nature of any pathognomonic injuries. The number
of studies conducted in recent decades that have attempted
to evaluate potential risk factors for common LBP is impres-
sive, but their findings are often difficult to interpret because
they are diverse, nonspecific, and frequently disputed among
clinicians and researchers.'"'?

| Risk Factors

Sociodemographic factors such as age, gender, education,
and marital status have all been identified as risk factors for
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developing or prolonging episodes of common LBP.”"* Simi-
larly, occupational factors such as work satisfaction, auton-
omy, supervisor empathy, monotonous or repetitive tasks,
and prolonged exposure to heavy physical activities includ-
ing lifting, carrying, and manual handling, have also been
identified as risk factors for common LBP.*'*'® General
health factors including tobacco use, body weight, physical
activity levels, and the presence of systemic, physical, or
psychological comorbidities have also been implicated in
LBP.*>"" Socioeconomic factors including income level,
involvement in worker’s compensation, personal injury, or
other litigation, and availability of supplemental disability
insurance are also thought to impact the severity or duration
of common LBP.”'® Genetic factors have also been identified
that may increase the risk for development of lumbar degen-
erative disc disease, which may lead to LBP."

Diagnostic Testing
T

Even though few of the suspected risk factors for LBP are
able to elucidate a clear mechanism of injury and identify a
specific anatomic structure that can be targeted with an
intervention, diagnostic tests are often ordered to find tissue
pathology. These tests include plain film x-ray studies, mag-
netic resonance imaging (MRI), and computed tomography
(CT). Although diagnostic imaging occasionally identifies
serious pathology that may be responsible for symptoms of
LBP and requires urgent and targeted intervention, this is
the exception rather than the rule. Too often, diagnostic
imaging reports list findings that should be considered
normal signs of aging (e.g., disc degeneration) or normal
anatomic variants (e.g., minor positional misalignments or
disc bulging).>"*** Further clouding the interpretation of
diagnostic imaging reports is that findings may not correlate
with the clinical presentation, making their significance
dubious at best (e.g., left-sided disc protrusion at L4 with
symptoms of right-sided thigh numbness). In fact, there are
a number of studies that have shown that adults who are not
reporting LBP having significant abnormalities on x-ray
studies, CT scans, and MRIL.?"*® The results of diagnostic
testing for common LBP must therefore be interpreted with
caution.

Subgroups

Currently, LBP is viewed as a symptom rather than a medical
diagnosis because it can be caused by a variety of conditions,
including some that may originate outside the lumbar spine.
For example, one of the first symptoms of kidney stones may
be LBP, but applying a diagnosis of LBP to such a patient
and prescribing analgesics would be ignoring the underlying
illness. Conversely, a prolonged search for a specific diagno-
sis for a patient in otherwise good health who reports moder-
ate LBP will likely prove fruitless because nociceptive input
can be triggered by dozens of anatomic structures and result
in similar symptoms. Clinicians faced with a patient who
reports LBP must therefore balance these two extremes. First,
clinicians must be vigilant to avoid missing rare but poten-
tially serious pathology that may manifest itself as LBP.

Second, they must refrain from ordering unnecessary diag-
nostic tests that will not change their recommended manage-
ment approach and could confound what is an otherwise
simple clinical scenario.

Diagnostic Classifications
1

Numerous diagnostic classifications have been proposed for
LBP in an attempt to simplify the dozens of potentially
underlying pathologies that may account for a group of
related symptoms. One of the simplest has been extrapolated
from an increasingly popular method of defining neck pain.
Under this terminology, patients presenting with LBP can be
divided into four categories or diagnostic groups, each of
which requires a different management approach. Group 1 is
common, nonspecific, and nondebilitating LBP that does not
impact activities of daily living. Group 2 includes people
with LBP that has become disabling and is interfering with
activities of daily living; people in this group commonly seek
care. Group 3 includes people who have demonstrable neu-
rologic deficits, including motor, sensory, or reflex changes
that are suggestive of an anatomic lesion compressing a neu-
rologic structure. Group 4 includes people with serious and
often progressive spinal pathology, which can be differenti-
ated into two subgroups. The first is likely to require surgery
(e.g., spinal tumor, spinal abscess, spinal fracture, cauda
equina syndrome). The second is likely to respond to medical
intervention, although surgery may become necessary if the
problem is not resolved by medical intervention (e.g., infec-
tion, osteoporosis, ankylosing spondylitis, rheumatoid
arthritis).

Several terms are often used to describe LBP that falls into
groups 1 and 2, including nonspecific LBP (i.e., no specific
cause has been identified for these symptoms), mechanical
LBP (i.e., symptoms appear to be exacerbated when a
mechanical load is applied to the lumbar spine), common
LBP, musculoskeletal LBP, or simple LBP. These terms are
often used interchangeably and generally indicate that a
working diagnosis of common LBP has been established
after reasonable efforts have been made by a clinician to rule
out a specific cause of LBP. It has been estimated that less
than 1% of LBP is associated with potentially serious spinal
pathology requiring surgery, 1% with specific spinal pathol-
ogy requiring medical intervention, and 5% to 10% with
substantial neurologic involvement.””**

Given our current understanding, it does not appear to be
possible to establish a specific diagnosis for more than 90%
of patients with LBP."**"*® The vast majority of patients can
simply be said to have common LBP that may or may not be
impacting their activities of daily living. This notion of
common LBP can be difficult for both patients and clinicians
to accept, in that it seems to contradict the basic sequence of
events used in many other areas of modern medicine: elicit
a history, develop a differential diagnosis, examine the
patient, refine the differential diagnosis, order diagnostic
tests, further refine the differential diagnosis, apply an inter-
vention targeted at the diagnosis, and implement a cure. This
can make it difficult for some patients and clinicians trained
in the classical method of treating disease to accept the
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uncertainty of a diagnosis of nonspecific LBP and address
the problem according to the current scientific evidence.

Health Care Professionals

Further compounding the clinical challenge presented by
common LBP is the number of health care professionals
involved in its diagnosis and management, each of whom
may approach a patient with LBP according to their particu-
lar training and experience with this condition. Unlike many
other medical conditions that are clearly identified with a
particular health care discipline (e.g., cancer and oncology,
tooth disease and dentistry), a variety of clinicians must
contend with common LBP, whether by choice or by chance.
Care for common LBP is also sought in many different set-
tings across the health care spectrum, including primary,
secondary, and even tertiary medical care, as well as allied
health, and complementary and alternative medicine practi-
tioners. Health care professionals who are routinely con-
sulted for LBP are listed in Box 1-1.

In the absence of clear scientific evidence about the etiol-
ogy and ideal management of LBP, many health care disci-
plines have developed their own views on how to deal with
this condition. Naturally, these views are shaped by the extent

Health Care Professionals Involved

BOX 1-1 i Managing LBP

Acupuncturists
Anesthesiologists

Behavioral medicine specialists
Chiropractors

Family practice physicians
General practice physicians
Homeopaths

Internal medicine physicians
Interventional radiologists
Massage therapists
Naprapaths

Naturopaths

Neurologic spine surgeons
Neurologists

Nurses

Nurse practitioners
Nutritionists

Occupational medicine physicians
Orthopedic spine surgeons
Osteopathic physicians

Pain management physicians
Pharmacists

Physical medicine and rehabilitation physicians
Physical therapists

Physician assistants
Psychiatrists

Psychologists

Radiologists

Rheumatologists

Sports medicine physicians
Traditional Chinese medicine practitioners

and nature of their academic and clinical experience, as well
as their scope of practice, state licensing laws, third-party
reimbursement policies, and patient demand for specific ser-
vices. In aggregate, these factors have resulted in health care
professionals from different disciplines using treatment strat-
egies as divergent as acupuncture, traction therapy, anticon-
vulsant medications, cognitive behavioral therapy, facet
neurotomy, arthrodesis, and spinal manipulation under anes-
thesia, to name only a few interventions. For particularly
severe or recalcitrant cases of LBP, multiple interventions
may be used simultaneously (e.g., opioid analgesics with
epidural steroid injections and massage).

Direct Health Care Costs

Given the high number of patients who report common LBP
and seek care from a variety of health care professionals who
then order multiple diagnostic tests before recommending a
panoply of interventions, it should come as no surprise that
the direct health care costs associated with LBP are substan-
tial. In the United States, yearly direct health care costs
associated with back and neck problems—most commonly
LBP—were estimated to have doubled over 7 years, from
$52.1 billion in 1997 to $102 billion in 2004, before settling
to $85.9 billion in 2005.” This increase in health care costs
cannot solely be attributed to the number of people afflicted
with LBP because the prevalence on which those estimates
are based was 13.7% in 1997 and 15.2% in 2005, an annual-
ized increase of only 1.5%, whereas costs rose at an annual
rate of 7.5%. Similarly, high direct health care costs have been
reported for LBP in other developed countries, including the
United Kingdom, the Netherlands, Sweden, Australia,
Belgium, and Japan.*” LBP often ranks among the 10 most
expensive medical conditions, with costs similar to those
associated with cancer, cardiovascular disease, or diabetes.™

The problem is that disability associated with LBP appears
to be increasing even though more money is being spent to
relieve its symptoms. As noted by Martin and colleagues,”
there was a substantial increase in the expenditure for all
categories of treatment for LBP. At the same time, the esti-
mates of self-reported physical limitations of those with LBP
increased from 20.7% in 1997 to 24.7% in 2005. This study
also noted that there was a marked increase in the overall
health care expenditure in patients who experienced LBP
compared with those who were not experiencing LBP. In
2005, the mean age- and sex-adjusted medical expenditure
among respondents with spinal problems was $6096, com-
pared with $3516 among respondents without spinal prob-
lems. Not all of this increase can be attributed to treatment
directed at their spinal problems, but it may be a marker for
increased overall health seeking behavior among those with
LBP.

Indirect Non—-Health Care Costs
T

Although direct health care costs related to diagnostic tests,
outpatient visits, inpatient visits, professional services, medi-
cation, physical therapy, surgery, and other services for LBP
are substantial, they often pale in comparison with indirect
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non-health care costs associated with lost productivity. From
a societal perspective, such indirect non—health care costs
associated with a particular medical condition are just as
important as the more familiar direct health care costs in that
they have an impact not only on the individual affected, but
also on their employer, family, and society at large.’' This is
particularly true for common LBP, which often afflicts adults
between the ages of 30 and 50 during their most economi-
cally productive years. The economic value of any reduction
in workplace, household, or personal productivity that occurs
as a result of LBP can be estimated using various methods
to arrive at indirect non—health care costs.

When direct health care costs are combined with indirect
non-health care costs, the total cost of illness of a particular
disease can be estimated and its societal impact more fully
understood. Relatively few studies have estimated the cost
of illness associated with LBP, and none are currently avail-
able in the United States. Estimates from cost of illness
studies in other countries have reported that direct health care
costs may only represent 15% of total costs.® If similar
results were to occur in the United States, the total cost of
illness associated with LBP could exceed $500 billion per
year.

The simplest costs associated with lost productivity are
those due to absenteeism, in which an injured worker is
unable to perform his or her job duties due to LBP. Because
the economic value of a person’s productivity can be difficult
to estimate, wages are often used as a more readily available
substitute. Absenteeism may be temporary or permanent
depending on the type of injury, circumstances under which
it occurred, resulting physical disability, and private or public
insurance provisions for such injuries.

Human Capital Approach to Lost Productivity Costs
T

Health economists often disagree about the more appropriate
of two commonly used methods to estimate lost productivity
due to absenteeism (i.e., human capital approach and friction
period approach). The human capital approach assumes that
employees are similar to other capital assets with an expected
duration of productivity (e.g., machinery). The lost produc-
tivity of a worker who is unable to resume employment fol-
lowing an injury is therefore assumed to be the value of
future earnings until his or her expected retirement at age 65
years. This method results in much higher estimates of lost
productivity for younger workers with a higher earning
potential.

Friction Period Approach to Lost Productivity Costs
T

The friction period approach assumes instead that injured
workers who are unable to return to work due to LBP will
eventually be replaced, thereby negating much of the eco-
nomic value of lost productivity associated with a long-term
absence. This method is only concerned with the economic
value of productivity lost during the period in which a new
employee is recruited and trained until his or her output can
match that of the injured worker being replaced, which is
termed the friction period. This method results in higher

estimates of lost productivity for more specialized, educated,
and experienced workers for whom it may take more time to
find suitable replacements. Studies in which the economic
value of lost productivity due to absenteeism resulting from
LBP has been estimated using both the human capital
approach and the friction period approach have reported a
wide disparity between these two methods. In one instance,
the estimate was 97% lower when using the friction period
approach.”

CURRENT APPROACHES TO MANAGEMENT
OF LOW BACK PAIN

L

The many challenges outlined above are confronted by clini-
cians attempting to provide the highest quality health care
possible, by patients seeking safe, effective, and affordable
relief from their symptoms, by employers wishing to mini-
mize the economic impact of injured workers by returning
them to full productivity promptly, and by third-party payers
faced with rising direct health care costs who desire the most
cost effective approaches. Although these challenges are
numerous and considerable, solutions are available to help
surmount them, including acknowledging the bio-
psychosocial model of LBP, adopting a multidisciplinary
approach, fostering shared and informed decision making,
and applying the principles of evidence-based medicine
(EBM) to evaluate and compare the efficacy, safety, and cost
effectiveness of available interventions.

| Bio-Psychosocial Model
1

The failure to reliably identify a clear anatomic structure and
pathophysiology that could account for the observed symp-
toms and be cured by an intervention targeted at that ana-
tomic structure has led to great frustration among those
involved in the management of common LBP. Findings from
various studies that socioeconomic factors often predict
prognosis better than clinical characteristics led to theories
that common LBP was merely a social or psychological
issue.”” Because opposing viewpoints can rarely be simulta-
neously correct, the truth often lies somewhere in the middle.
The bio-psychosocial model to common LBP was proposed
in the 1990s in an attempt to reconcile these theories.** This
model postulates that the initial trigger for common LBP is
likely an injury to one or more anatomic structures in the
lumbosacral spine (e.g., intervertebral disc, muscles, liga-
ments, articulations, nerves) that may occur following expo-
sure to one of several suspected risk factors (e.g., acute or
repeated mechanical loading).

However, once that injury occurs, an individual’s response
to persistent common LBP will be dictated not only by the
injury itself, but also by a host of psychosocial factors, most
notably prior experiences with LBP, beliefs about LBP,
general and psychological health, job satisfaction, economic
status, education, involvement in litigation, and social well-
being at home. It is therefore conceivable under this model
that the original anatomic injury can heal while the subse-
quent symptoms and disability persist. Interventions aimed
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solely at anatomic structures are therefore likely to fail, and
a more holistic approach must be taken.

Multidisciplinary Approach

Reviewing the list of health care disciplines involved in the
management of common LBP and contemplating the varied
nature of the interventions currently offered could easily lead
someone who is poorly informed to conclude that many of
these approaches should simply be eliminated prima facie.
Upon further inquiry, however, it will likely be noted that
each of the many treatments offered for common LBP has
strong and vocal adherents—both clinicians and patients—
who will readily attest to having observed marked clinical
improvements following their use. Rather than dismissing
some interventions altogether and denigrating approaches
with which clinicians of a particular health care discipline
may be unfamiliar, it may be constructive to learn enough
about each one to appreciate its ideal role (if any) in the
management of common LBP. Because no single interven-
tion can claim to have perfect effectiveness, and no two
patients are exactly alike, a coordinated multidisciplinary
approach based on solid scientific evidence has been pro-
posed as an appropriate method of tackling this vexing clini-
cal challenge. There is concern, however, that this approach
may result in increased cost and frustration if multiple treat-
ments are attempted simultaneously or sequentially without
success.

Shared and Informed Decision Making
T

One of the important roles played by clinicians involved in
the management of common LBP is that of an informed
agent who provides the information required by the patient
to help decision making. The first step in this process is to
conduct a thorough assessment of the patient’s symptoms
in order to be reasonably confident that the problem at
hand (e.g., common LBP) has been identified, and to
convey this information to the patient, who may have
imagined terrible scenarios that could account for his or
her symptoms. The second step is to propose a course of
action that may be taken by the particular health care pro-
fessional that the patient has chosen to consult with, outlin-
ing information related to efficacy, safety, and costs that are
necessary to fully evaluate a proposed intervention. The
third step is to engage in an informed discussion of avail-
able alternatives to those originally proposed by the clini-
cian, which, for common LBP, may require a lengthy
conversation of the relative advantages and disadvantages
of scores of interventions. The final step is for the patient
and clinician to openly review this information and make a
decision based on patient preference and the experience of
the clinician.

Evidence-Based Medicine
T

The process by which clinicians become knowledgeable
about the many interventions available for LBP can be daunt-
ing. But it is this process that determines the information that

will be given to patients and drive treatment decisions.
Ideally, the most current and best available scientific evi-
dence should guide this process. The framework in which
scientific evidence is evaluated, summarized, and reconciled
with clinical training and experience to make an informed
decision is known as EBM. The concept of EBM is not par-
ticularly new, having been first introduced in the 1970s and
grown rapidly in prominence in the 1990s.*

At its best, EBM offers decision makers a framework for
evaluating multiple competing interventions to determine
which one is supported by high-quality evidence and should
therefore be selected or, alternatively, which one has been
convincingly shown to be ineffective or dangerous and
should be abandoned. Few would dispute the principles of
EBM, which have long guided medical decision making.
However, debates frequently occur among clinicians and
clinical epidemiologists about the practice, implementation,
and consequences of EBM, which continues to evolve as new
research methods are developed and novel challenges
emerge.”’ These debates often occur following instances in
which EBM is unable to clearly categorize an intervention as
effective and therefore recommended, or ineffective and
therefore not recommended. The challenges in EBM often
concern the middle ground, in which insufficient evidence is
available to make that decision.

|Applying Evidence-Based Medicine to Low Back Pain

In some areas of medicine, the application of EBM has
resulted in marked improvement in important clinical out-
comes (e.g., myocardial infarction survival) whereas with
common LBP, no such victory can be claimed. Attempts to
apply EBM too rigorously for conditions in which uncer-
tainty about clinical outcomes abounds and insufficient high-
quality evidence is the norm can make this process seem like
a mirage. This phenomenon has been acknowledged by
many trained in EBM, and can occasionally result from well
intentioned but poorly executed attempts to develop strict
rules to an approach based on relative rather than absolute
merits.

Uncertainty and Evidence-Based Medicine
1

When dealing with common LBP, whose etiology remains
unknown, clinicians must simply accept that decisions will
be made even in the absence of the highest possible type,
quantity, and quality of evidence that some mistakenly
believe is required by EBM. When first proposed, EBM was
intended to be a flexible, practical approach that could be
adapted to different scenarios as required, rather than a rigid,
obdurate rejection of all treatments that fail to meet some-
times impossibly high standards that can lead one to nihilism.
At its core, EBM is based on the principles of clinical epide-
miology, which evaluates the relative strengths and weak-
nesses of available scientific studies before making a clinical
decision that is informed by that process.™ EBM is therefore
conducted in three broad steps: (1) identifying available
studies, (2) evaluating their methodologic quality, and
(3) summarizing evidence.
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| Identifying Available Studies

In order for the decisions made when using EBM to be valid,
they should be based on the best available scientific evidence.
This requires conducting a thorough review of the literature
to uncover the best available evidence. Unfortunately, the
methods used to search the literature can introduce bias in
the evidence uncovered. This can perhaps be illustrated at its
extreme by imagining clinicians who form their opinion of
an intervention based solely on the results of a randomized
controlled trial (RCT) published in the latest issue of the only
medical journal they read each month. Unless that RCT
reports on a completely novel technique that has never previ-
ously been discussed in the literature, it is unlikely to encom-
pass all available evidence.

When clinicians are aware of the possibility that a poorly
developed literature search can result in bias, numerous
incremental steps can be taken to improve its quality. For
example, clinicians can search major medical databases such
as MEDLINE or PubMed, which contain information about
millions of articles published in thousands of journals over
several decades. Other medical databases are also available
that may include different journals, such as EMBASE,
CINAHL, and The Cochrane Library, among many others. It
should be acknowledged here that the efforts devoted to
searching the health literature often have rapidly diminish-
ing returns. Although important studies are occasionally
reported in obscure medical journals that are not indexed in
any of the main medical databases, these situations are fairly
rare. For most clinicians, a simple but educated search of the
literature using several keywords in PubMed should be suf-
ficient to provide most of the essential information. Such
searches will often uncover systematic reviews (SRs) that
have previously been conducted on that topic using much
more thorough and exhaustive literature searching methods
than those accessible and practical for clinicians to repro-
duce themselves.

Categorizing Studies by Design

Once available studies have been identified, it can be helpful
to categorize them according to their study design, which
commonly includes clinical practice guidelines (CPGs), SRs,
RCTs, non-RCTs, prospective observational studies (OBSs),
retrospective OBSs, case reports, and expert opinion.

Clinical Practice Guidelines

CPGs are often broad recommendations made for clinicians
facing specific scenarios, and are usually conducted by a
multidisciplinary panel of expert clinicians, scientists, deci-
sion makers, and patients who interpret the best available
scientific evidence at that time.***’ CPGs are often sponsored
by professional medical societies or government entities, and
usually begin by conducting an SR of the literature.

Systematic Reviews

SRs are studies that search, evaluate, summarize, and syn-
thesize the results of available studies related to one or
more important but specific research questions.*®** The

methods used in SRs are becoming increasingly standard-
ized, and the validity of their conclusions is dependent on
the way they were conducted. Organizations such as the
Cochrane Collaboration conduct and disseminate high-
quality SRs on a variety of topics. SRs differ from traditional
narrative reviews by clearly stating their objectives, specific
search methods and results, study eligibility criteria, screen-
ing methods, methodologic quality evaluation criteria, and
methods to summarize results. Meta-analyses are SRs in
which the results of multiple studies are combined statisti-
cally to increase the ability to detect clinically meaningful
differences.

Randomized Controlled Trials

RCTs are clinical studies in which willing participants with
a particular medical condition who meet stated eligibility
criteria are assigned, by chance, to an intervention and their
results are compared with those of participants assigned, by
chance, to another intervention designated as a control
group.* Although the control group for RCTs evaluating
medications is often a placebo, the control group may also
be another medication, a medical or surgical procedure, an
educational, exercise, or manual therapy intervention, or any
other intervention against which the first is compared to
answer the stated research question. RCTs are very important
in EBM because the process of assigning participants to an
intervention by chance minimizes the possibility of biased
results common to OBSs.*

Nonrandomized Controlled Trials

Non-RCTs are clinical studies in which willing participants
with a particular medical condition who meet stated eligibil-
ity criteria are assigned to an intervention and their results
are compared with those of participants assigned to another
intervention designated as a control group. The control group
may be a placebo, a medication, a medical or surgical pro-
cedure, an educational, exercise, or manual therapy interven-
tion, or any other intervention against which the first is
compared to answer the stated research question. Because
participants are not assigned at random, their assignment to
a particular intervention or control group may be based on
factors that are also related to their expected success and
personal preference. This nonrandomized method of assign-
ing patients to groups may increase the possibility of observ-
ing biased results.” There is also a substantial risk that the
results will be confounded by factors that caused the patient
to choose a treatment approach and the groups being com-
pared may differ substantially in multiple characteristics that
invalidate any conclusions.****%

Prospective Observational Studies

Prospective OBSs are clinical studies in which willing par-
ticipants with a particular medical condition who meet other
stated eligibility criteria receive an intervention and their
results are measured over time. Because they often lack a
control group, it is difficult to attribute the results observed
in these studies solely to the intervention, in that other factors
may also be important (e.g., natural history of the disease).
These studies may, however, be useful in determining
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prognostic factors that influence outcome and the incidence
of harms that result from a treatment approach.***’

Retrospective Observational Studies

Retrospective OBSs are clinical studies in which the results
of patients with a particular medical condition who received
an intervention are aggregated based on information available
from their medical records. Because they often lack a control
group, did not collect sufficient outcomes data, are unaware
of other interventions participants may have received, and
have fairly heterogeneous populations, it is difficult to attri-
bute the results observed in these studies solely to the inter-
vention because other factors may also be important (e.g.,
natural history of the disease).”" The results of these studies
are rarely accepted as valid information because they do not
usually have a prospective information gathering process or
properly considered research question, and patients are either
not informed of the study or cannot be located for follow-up.

Case Reports/Series

Case reports and case series are clinical studies in which
clinicians describe in some detail the clinical characteristics
of one (case report) or several (case series) particularly inter-
esting patients whose management they were involved in.
Opinions and theories are then offered about the results
observed, which may be helpful to discover new or unusual
manifestations of clinical conditions, or provide an initial
report of novel interventions. These case reports may also be
of some value in documenting rare negative outcomes or
harms that result following a treatment approach.*®

Expert Opinion

Expert opinion can take many forms in the published litera-
ture, but is typically characterized by an abundance of opin-
ions, theories, conjectures, and personal philosophies and a
dearth of specific, objective, or measurable data to offer
independent support for those statements. Expert opinion can
nevertheless be important to opine on controversial areas, in
which no other data are available or forthcoming, or to stimu-
late thought and encourage specific research projects.

Pyramid of Evidence
T

Once a clinician has conducted a literature search and catego-
rized studies according to their design, their respective merits
must then be evaluated. If multiple homogeneous RCTs are
identified, their results may be combined and compared fairly
easily. Similarly, results from multiple homogeneous OBSs
may also be combined. However, there is no universally
accepted quantitative method for combining results from
studies with different designs. This has often led to results
from studies other than RCTs being dismissed entirely from
literature reviews. While this is occasionally appropriate,
EBM generally encourages clinicians to consider all avail-
able evidence, not only that from RCTs.*? This does not mean
that results from OBSs will be given the same weight as those
from RCTs, but they should nevertheless be considered. In
some instances, results from a well conducted OBS study
may be more clinically important to the decision being made
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Figure 1-1 Pyramid of evidence-based medicine.

than those from a poorly conducted RCT that is only tangen-
tially relevant.

This process is qualitative and it can be quite challenging
for a clinician to reconcile positive results reported in a pro-
spective OBS with poor results reported in an RCT. To facili-
tate this process, it can be helpful to refer to the pyramid of
evidence. This concept is based on the premise that specific
study designs are more likely to report uncertain results that
may later be contradicted by more rigorously performed
studies. Each study design has its strengths and weaknesses,
and may be the most appropriate or relevant at a particular
time. However, when viewed globally, some study designs
are more prone to bias and confounding. This concept is
illustrated as a pyramid, in which more robust study designs
are placed at the top and are built on the results of the more
numerous and less robust studies below™®; this concept is
illustrated in Figure 1-1.

Evaluating Methodologic Quality

The hierarchy of evidence is an important concept to help
illustrate the relative merits of different study designs, but
ignores the methodologic quality of studies. Not all CPGs,
SRs, RCTs, and OBSs are created equally, and notable dif-
ferences do exist in the methodologic rigor with which they
were designed, conducted, and reported. Because the meth-
odologic quality of a study is related to the probability that
its results are biased, it is important for clinicians to under-
stand and acknowledge the criteria used to evaluate the meth-
odologic quality for common study designs, including CPGs,
SRs, RCTs, and OBSs.

Clinical Practice Guidelines

The methodologic quality of CPGs can be evaluated using a
tool proposed by the Appraisal of Guidelines Research &
Evaluation (AGREE) group, which contains 23 items in six
dimensions, as well as an overall assessment of whether the
CPG is useful.* Each item can be answered on a scale from
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1 (strongly agree) to 4 (strongly disagree), although no total
score should be calculated when using this tool.** No thresh-
olds are available to determine whether a CPG is of higher
or lower methodologic quality. The criteria suggested by this
tool to evaluate CPGs are summarized in Box 1-2. Numerous
other criteria are also available to help evaluate the methodol-
ogy and reporting quality of CPGs.

Systematic Reviews

The methodologic quality of SRs can be evaluated using a
tool proposed by the Cochrane Collaboration, which contains
10 questions that should be considered. Answers are not
scored, and no thresholds are available to determine whether
an SR is of higher or lower methodologic quality. The criteria
suggested by this tool to evaluate SRs are summarized in Box
1-3. Numerous other criteria are also available to help evalu-
ate the methodology and reporting quality of SRs.

Randomized Controlled Trials

The methodologic quality of RCTs can be evaluated using a
tool proposed by the Cochrane Back Review Group (CBRG),
which is the Cochrane Collaboration group tasked with the
development of SRs related to back and neck pain and other
spinal disorders. This tool contains 11 questions, which can
be answered “yes”, “no”, or “unsure.”* Studies in which at
least six of the questions can be answered “yes”, and in which
no serious flaws are identified, can be considered of higher
methodologic quality, whereas others are of lower methodo-
logic quality.”” The criteria suggested by this tool to evaluate
RCTs are summarized in Box 1-4. Numerous other criteria
are also available to help evaluate the methodology and
reporting quality of RCTs.

Observational Studies

The methodologic quality of RCTs can be evaluated using
the Newcastle-Ottawa Scale (NOS), which contains eight
questions across three dimensions with two to four multiple
choice answers.*® Answers are not scored, and no thresholds
are available to determine whether an OBS is of higher or
lower methodologic quality.*® The criteria suggested by the
NOS tool to evaluate OBSs are summarized in Box 1-5.
Numerous other criteria are also available to help evaluate
the methodology and reporting quality of OBSs.

Summarizing Evidence
T

After having identified available studies through a literature
search, categorized them according to their study design,
considered their relative propensity for reporting biased
results according to the pyramid of evidence, and evaluated
their methodologic quality using various criteria, clinicians
are then left with the task of summarizing this evidence.
Several systems have been proposed for doing this in the
context of EBM. They usually involve determining which of
several categories (or levels) of evidence is most appropriate
for a particular conclusion based on the type, quantity, and
quality of available studies. Levels of evidence are often
assigned both alphabetic (e.g., level A/I, B/II, C/III, D/IV)
and descriptive nomenclature (e.g., strong, moderate, limited,

Criteria for Evaluating Clinical

B U Practice Guidelines

Scope and Purpose
1. Overall objectives of the guideline are specifically
described.
2. Clinical questions covered by the guideline are
specifically described.
3. Patients to whom the guideline is meant to apply are
specifically described.

Stakeholder Involvement
4. Guideline development group includes individuals from
all the relevant professional groups.
5. Patients’ views and preferences have been sought.
6. Target users of the guideline are clearly defined.
7. Guideline has been piloted among target users.

Rigor of Development
8. Systematic methods were used to search for
evidence.
9. Criteria for selecting the evidence are clearly
described.
10. Methods used for formulating the recommendations
are clearly described.
11. Health benefits, side effects, and risks have been
considered in formulating the recommendations.
12. There is an explicit link between the recommendations
and the supporting evidence.
13. Guideline has been externally reviewed by experts
before its publication.
14. A procedure for updating the guideline is provided.

Clarity and Presentation

15. Recommendations are specific and unambiguous.

16. Different options for management of the condition are
clearly presented.

17. Key recommendations are easily identifiable.

18. Guideline is supported with tools for application.

Applicability

19. Potential organizational barriers in applying the
recommendations have been discussed.

20. Potential cost implications of applying the
recommendations have been considered.

21. Guideline presents key review criteria for monitoring or
audit purposes.

Editorial Independence

22. Guideline is editorially independent from the funding
body.

23. Conflicts of interest of guideline development
members have been recorded.

Overall Score
24. Would you recommend these guidelines for use in
practice?

Development and validation of an international appraisal instrument
for assessing the quality of clinical practice guidelines: the AGREE
project. Qual Saf Health Care 2003;12:18-23.
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1310 @B Criteria for Evaluating Systematic Reviews

1. Did the review address a clearly focused question?

2. Did the authors look for the appropriate sort of
papers?

3. Do you think the important, relevant studies were
included?

4. Did the authors do enough to assess the quality of
included studies?

5. If the results of the review have been combined, was

it reasonable to do so?

. What is the overall result of the review?

. How precise are the results?

. Can the results be applied to the local population?

. Were all the important outcomes considered?

10. Are the benefits worth the harms and costs?

© 00 ~NO®

From Del Mar CB, Glasziou PP. Antibiotics for sore throat (Cochrane
review) in The Cochrane Library Issue 3, 1999 Oxford: Update
Software. http://ssrc.tums.ac.ir/SystematicReview/Glasgow.asp.

Criteria for Evaluating Randomized

[0 = Controlled Trials

. Was the method of randomization adequate?
. Was the treatment allocation concealed?
. Was the patient blinded to the intervention?
. Was the care provider blinded to the intervention?
. Was the outcome assessor blinded to the
intervention?
. Was the dropout rate described and acceptable?
. Were all randomized participants analyzed in the
group to which they were allocated?
8. Are reports of the study free of suggestion of selective
outcome reporting?
9. Were the groups similar at baseline regarding the
most important prognostic indicators?
10. Were co-interventions avoided or similar?
11. Was the compliance acceptable in all groups?
12. Was the timing of the outcome assessment similar in
all groups?

O wWwN =

~ O

Furlan AD, Pennick V, Bombardier C, van TM. 2009 Updated method
guidelines for systematic reviews in the Cochrane Back Review
Group. Spine (Phila Pa 1976 ) 2009;34:1929-1941.

none). The number of levels of evidence used in these
systems varies from three to eight, although the criteria
required to meet the highest and lowest levels are often
similar; one such classification system is summarized in
Table 1-1.

I_ITHE GOAL OF THIS TEXTBOOK
-]

As noted in this introduction, there remain considerable
challenges that face the development of a cohesive approach
to LBP that is likely to reduce its burden to both individuals
and to society. It is our opinion that none of the current
books on the topic provide the information on the different

11{0). @B Criteria for Evaluating Observational Studies

Selection

1. Representativeness of the exposed cohort

2. Selection of the nonexposed cohort

3. Ascertainment of exposure

4. Demonstration that outcome of interest was not
present at start of study

Comparability

5. Comparability of cohorts on the basis of the design or
analysis

Outcome

6. Assessment of outcome

7. Was follow-up long enough for outcomes to occur

8. Adequacy of follow up of cohorts

Wells G, Shea B, O’Connel D, et al. Newcastle-Ottawa scale (NOS)
for assessing the quality of non randomised studies in meta-analysis.
http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm.

VGRS Levels of Evidence

Level Evidence Supporting Evidence
A Strong

Generally consistent findings
provided by systematic review of
multiple high-quality RCTs

Generally consistent findings
provided by systematic review of:

i. at least four low-quality RCTs

ii. at least two high-quality RCTs

One RCT (either of low or high
quality)

Inconsistent findings from
systematic review of at least four
RCTs

No RCTs

B Moderate

C Limited

D None

RCT, randomized controlled trial.

Data from American College of Occupational and Environmental
Medicine. Low back disorders. In: Occupational medicine practice
guidelines: evaluation and management of common health problems and
functional recovery in workers, edited by L.S. Glass, Elk Grove Village,
(IL): American College of Occupational and Environmental Medicine
(ACOEM), 2006.

treatment approaches that are available to patients and clini-
cians in a manner that allows for adequate comparison of
the different management options. The goal of this book is
to reduce the confusion amongst clinicians and patients and
to allow stakeholders to place the different approaches to
the management of LBP in some context. The intention is
that readers of this book will be able to compare the ratio-
nale for each treatment, the cost and reimbursement, the
evidence supporting each treatment approach, and the indi-
cations, contraindications, and potential harms posed by
each treatment. This book provides the information neces-
sary for clinicians, patients, and policy makers to make
informed decisions when considering the different treatment
approaches to LBP.


http://ssrc.tums.ac.ir/SystematicReview/Glasgow.asp
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The current scenario in which clinicians involved in the
management of common LBP work in silos and make recom-
mendations based mostly on their personal experience cannot
continue. Because no single health care discipline has all of
the answers when it comes to managing LBP, clinicians must
learn to work together to offer multidisciplinary and coordi-
nated care centered on the patient. This first requires that
clinicians learn about the multitude of available treatment
options using a common metric and language. In this book,
we asked our authors to apply the principles of EBM and
present the relative merits of different study designs, assess
their methodologic quality, and summarize their results into
levels of evidence-based support, thereby allowing the clini-
cian to determine the confidence that can be placed in the
underlying studies.

The clinicians and stakeholders who use this text will be
informed about each of the different treatment options avail-
able to patients with LBP and will be aware of the best avail-
able scientific evidence on each of these approaches. Only
then can clinicians appreciate where their professional expe-
rience and opinion are most necessary to fill in the gaps. With
this knowledge, clinicians can then educate their patients
about the relative advantages and disadvantages of the
approach they are recommending and compare that approach
with available options to achieve truly informed consent.
This book assembles the information that is necessary to
begin this process. A description of the information contained
in each section is provided in the next chapter. In the summary
chapter, we review the available evidence and provide the
reader with a review of how the information from the chap-
ters in this text is currently being interpreted.
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|| BOOK SECTIONS

This book is organized into 11 sections, including one
section for introductory chapters and ten sections pertaining
to broad categories of interventions for low back pain (LBP).
Those ten categories include educational therapies, exercise
therapies, medications, physical modalities, manual thera-
pies, complementary and alternative medicine, behavioral
therapies, injection therapies, minimally invasive therapies,
and surgical therapies. These categories are not meant to be
mutually exclusive, and it is recognized that the division
between certain categories may be quite blurry. An attempt
was also made to present these categories in the order in
which a typical patient with common LBP may navigate
through the maze of available therapies, from least to most
invasive. This presentation is imperfect and does not apply
to all (or even most) patients with common LBP, some of
whom may need to proceed immediately to surgical thera-
pies while others may only resort to medications. This
ordering is simply offered as a method of organizing the
contents of this book and should not be interpreted as ascrib-
ing any particular worth to the interventions discussed in
each chapter.

|| CHAPTER FORMAT
|

The main goal of this book is to educate clinicians from
a wide variety of health care disciplines about the relative
merits of the many interventions currently offered for the
management of LBP based on the best available support-
ing scientific evidence and expert opinion. To achieve this
goal and facilitate comparing the information available
for different treatments, each intervention uses a common
chapter format. This format reflects the information that
was thought to be most important for clinicians to under-
stand and evaluate the many different interventions with
which they may not be familiar. Each chapter contains
five main sections: (1) description, (2) theory, (3) effi-
cacy, (4) safety, and (5) costs. In addition, each chapter
contains a summary section. A description of the informa-
tion presented in each of these sections is provided
below.

Section 1—Description
1

This section is intended to provide basic information about
the interventions discussed so that a clinician who is not
familiar with that particular approach may understand basic
terminology, any relevant subtypes found within that inter-
vention, a brief description of its history, an estimate of the
frequency with which those with common LBP may use it,
the type of health care practitioner who offers this interven-
tion, in which settings and locations it is available, a descrip-
tion of how it is performed, and the regulatory status of any
medication or medical device relevant to that intervention.
Additional information on each segment in this section
follows.

Terminology and Subtypes

Practitioners often use medical or technical jargon that can
be misunderstood even by highly trained health providers
from slightly different disciplines. This can create a barrier
to effective communication and lead to misunderstandings
about the concepts being discussed. This segment is intended
to list and define any special terminology that may be impor-
tant to understanding the interventions reviewed, including
commonly used synonyms. This segment should also make
readers aware of any subtypes that may be relevant to under-
standing how a particular intervention fits within the broader
context of other similar approaches.

History and Frequency of Use

Some of the interventions used for LBP can trace their origins
back to approaches used thousands of years ago (e.g., spinal
manipulation), whereas others are based on relatively recent
discoveries or inventions (e.g., X-STOP)." Interventions that
were once in favor may be discarded, only to be rediscovered
decades later (e.g., manipulation under anesthesia).” Under-
standing the genesis and evolution of interventions can be
helpful to evaluating their role in the management of LBP.
This segment is intended to briefly describe the origins and
important milestones of an intervention. This segment is also
intended to provide some estimate about the frequency of use
for a particular intervention to give some idea of how com-
monly it is employed by those with LBP, often based on
health care utilization surveys, if available.

13
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Practitioner, Setting, and Availability

Numerous clinicians are involved in the management of LBP,
few of whom know much about the specific interventions
offered by those outside their specialty. Although some clini-
cians are primarily associated with one type of therapy (e.g.,
surgeons and surgery), others may in fact be trained to offer
a multitude of therapies but do not routinely practice all of
them (e.g., physiatrists and medication, injections, and mini-
mally invasive interventions). Some interventions are widely
offered by a variety of clinicians (e.g., spinal manipulation
and chiropractors, physical therapists, and osteopaths),
whereas others are fairly atypical with few qualified practi-
tioners (e.g., prolotherapy). This segment is intended to
describe the type of clinician most commonly associated with
a particular intervention, as well as the clinical setting in
which it is administered, and provide some estimate of its
availability across the United States.

Procedure

Some of the interventions used for LBP have nomenclature
that is fairly descriptive and provides a general idea about
what is actually involved (e.g., artificial disc replacement),
whereas others have names that may seem somewhat mislead-
ing when details are sought about the procedure (e.g., mini-
mally invasive interventions). Others may have names that do
not provide any information about the nature of the treatment
(e.g., X-STOP). Clinicians may therefore be acquainted with
the names of many interventions, but may not be familiar with
their precise nature. This segment is intended to provide a
broad description of how the intervention is actually per-
formed, although it is not intended to be a teaching manual
for those interested in learning new techniques.

Regulatory Status

Many of the interventions used for LBP are techniques or
procedures practiced by licensed health care professionals
(e.g., massage therapy given by massage therapists) that are
not subject to specific regulatory approval by federal authori-
ties, such as the US Food and Drug Administration (FDA).
In the United States, only medications and medical devices
used to address specific health conditions are subject to regu-
lation and approval by the FDA.? The regulatory approval
process for medications in the United States is fairly rigor-
ous. Manufacturers must first submit an investigational new
drug application to the FDA summarizing the results of pre-
clinical studies demonstrating safety and efficacy in different
species of animals.* They can then obtain permission to
conduct progressively larger clinical studies in healthy
humans or participants with the targeted disease using differ-
ent medication doses and lengths of follow-up (e.g., phase 1,
2, and 3).* Final approval is then sought from the FDA to
market a medication for the defined indication studied in the
clinical trials through a new drug application.*

The regulatory approval process for medical devices
depends on the three classes recognized by the FDA (e.g.,
class I, II, and III).” Class I medical devices generally pose
a very low risk of harms when used correctly (e.g., bandages,
thermometers).” Class Il medical devices are more complex
and require greater training and prudence in their usage (e.g.,

x-ray machine, surgical sutures).” Class III medical devices
include implants (e.g., joint replacement) and equipment
used to monitor life-preserving function (e.g., pacemaker).’
The supporting information required by the FDA increases
substantially for each class. Medical devices may also be
approved based on their similarity to previously approved
medical devices, although greater latitude is used in the
interpretation of this tenet for medical devices than
medications.

Use of a medication for conditions other than its FDA
approved indication is termed “off-label” and is generally left
to the prescribing physician’s discretion.® However, off-label
use cannot be promoted by its manufacturer and supporting
information must be provided to the FDA to formally expand
the approved indication for a medication that is already on
the market. Because manufacturers often pursue the indica-
tion most likely to be approved based on the supporting
evidence provided, it can be revealing to discover that a
medication often used for one purpose (e.g., sciatica) was in
fact approved for another (e.g., postherpetic neuralgia).

| Section 2—Theory

This section is intended to provide basic information about
the scientific and clinical theories related to the interventions
discussed, for clinicians who may not be familiar with that
particular approach, including its proposed mechanism of
action, indication, and any diagnostic testing required. Addi-
tional information on each segment in this section is provided
below.

Mechanism of Action

Interventions are often developed in response to the specific
etiology of a medical condition (e.g., antipyretic medication
for acute fever). Understanding the disease process can there-
fore provide some insight into its appropriate management
by matching the intervention to the observed pathophysiol-
ogy. However, this process can be quite challenging for a
condition such as common LBP whose etiology is so poorly
understood. Numerous anatomic structures have been impli-
cated in the development of LBP (e.g., intervertebral discs,
vertebrae, nerve roots) with corresponding interventions
aimed at their eradication (e.g., discectomy, laminectomy,
rhizotomy). Similarly, many disease constructs have been
proposed to explain the presence of LBP (e.g., poor motor
control or strength, hypomobility, emotional distress), also
with analogous interventions (e.g., exercise therapy, spinal
manipulation, cognitive behavioral therapy). This segment is
intended to discuss the proposed mechanism of action for
various interventions, if known, and to discuss any basic
science studies supporting that mechanism.

Indication

Although this book is focused on the management of LBP,
not every treatment discussed is appropriate for each patient
with LBP. It is reasonable to assume that interventions
intended to alleviate instability (e.g., arthrodesis) should be
targeting a different group of patients with LBP than those
that aim to improve hypomobility (e.g., spinal manipulation
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under anesthesia). Expert clinicians who routinely manage
LBP often develop specific indications for the interventions
they offer. This segment is intended to highlight some of the
specific indications (if any) for the interventions discussed
beyond simply having LBP.

Assessment

Despite the difficulty faced by clinicians who attempt to
pursue a specific anatomic source for common LBP, many
interventions do in fact require some form of diagnostic
testing before being implemented. It is assumed that all
interventions discussed in this book require a clinician to
first rule out the possibility that symptoms may be related to
potentially serious spinal or other pathology. Rather than
repeating the steps involved in the basic assessment of LBP
for each intervention, that process is described in detail in
one of the introductory chapters. This segment is intended
to describe any specific diagnostic testing required before
initiating a particular intervention once a basic assessment
has been conducted to rule out serious or specific patholo-
gies related to LBP.

Section 3—Efficacy

This section is often the longest in a chapter and may be the
one on which more attention is focused by clinicians evaluat-
ing various interventions. A distinction is often made by
clinical researchers between efficacy, which is how well an
intervention works in a controlled research setting such as a
clinical trial, and effectiveness, which is how well an inter-
vention works in the real world after the clinical trials are
completed and it is more widely adopted by practicing clini-
cians. Not surprisingly, the effectiveness of interventions for
common LBP is often less impressive than their preliminary
efficacy as their use grows beyond simply the ideal patient.

Such differences are also noted in the efficacy reported by
various study designs. Large improvements noted in prospec-
tive observational studies (OBSs) may diminish in random-
ized controlled trials (RCTs), or positive results noted in
some RCTs may be offset by negative results in other RCTs

JV:-ViNOPB B Recent National Clinical Practice Guidelines

when systematic reviews (SRs) are conducted. It is therefore
important for clinicians to reconcile the evidence available
from a variety of study designs. To facilitate this process,
the evidence in this section is presented by study design
according to the hierarchy suggested by the pyramid of evi-
dence discussed in Chapter 1. Attempts were also made to
standardize the sources of information summarized in this
section, as described here.

Clinical Practice Guidelines

An SR was recently conducted to identify clinical practice
guidelines (CPGs) related to the diagnosis and management
of LBP, that had been sponsored by national organizations
and for which English language reports had been published
in the past decade; 10 such CPGs were found (Table 2-1).7
This segment of the section on efficacy is intended to provide
a succinct summary of the conclusions from these CPGs on
the interventions reviewed. Not all CPGs reviewed each of
the interventions in this book, and not all interventions were
in fact evaluated in any of these CPGs; some chapters also
discussed conclusions from CPGs other than those listed in
Table 2-1.

Systematic Reviews

The Cochrane Back Review Group (CBRG) is one of 50
review groups focused on specific topics, which together
form the Cochrane Collaboration.® As of February 2010, the
CBRG has conducted 45 SRs on a variety of topics related to
spinal disorders, including 31 related to interventions for
LBP. In addition, the two CPGs related to LBP that were
sponsored by the American Pain Society (APS) and the
American College of Physicians (ACP) were each accompa-
nied by two SRs that evaluated and summarized the best
available scientific evidence for many interventions.”'* This
segment of the section on efficacy is intended to briefly sum-
marize the conclusions from these specific SRs, which are
summarized in Table 2-2. Not all interventions were dis-
cussed in this group of SRs; some chapters also discussed
conclusions from SRs other than those listed in Table 2-2
where the authors deemed this appropriate.

Country Year Title

Australia 2003

Evidence-based management of acute musculoskeletal pain
Chronic low back pain. Good clinical practice
European guidelines for the management of acute nonspecific low back pain in primary

European guidelines for the management of chronic nonspecific low back pain in primary
Diagnostic therapeutic flow charts for low back pain patients: the Italian clinical guidelines
Acute low back pain: interdisciplinary clinical guidelines

Low back pain: early management of persistent nonspecific low back pain
Interventional therapies, surgery, and interdisciplinary rehabilitation for low back pain: an

evidence-based clinical practice guideline from the American Pain Society

Belgium 2006
Europe 2006

care
Europe 2005

care
Italy 2006
New Zealand 2004 Acute low back pain guide
Norway 2002
United Kingdom 2009
United States 2009
United States 2007

Diagnosis and treatment of low back pain: a joint clinical practice guideline from the

American College of Physicians and the American Pain Society
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0o Recent Systematic Reviews

Organization Year Topic

APS 2009 Interventional therapies, surgery, and interdisciplinary rehabilitation for low back pain

APS 2009 Surgery for low back pain

APS/ACP 2007 Medications for acute and chronic low back pain

APS/ACP 2007 Nonpharmacologic therapies for acute and chronic low back pain

CBRG 2000 NSAIDs for low back pain

CBRG 2003 Back schools for non-specific low back pain

CBRG 2003 Muscle relaxants for nonspecific low back pain

CBRG 2003 Work conditioning, work hardening, and functional restoration for workers with back and neck
pain

CBRG 2003 Radiofrequency denervation for neck and back pain. A systematic review of randomized
controlled trials

CBRG 2004 Spinal manipulative therapy for low back pain

CBRG 2005 Exercise therapy for treatment of non-specific low back pain

CBRG 2005 Acupuncture and dry needling for low back pain

CBRG 2005 Behavioral treatment for chronic low back pain

CBRG 2005 Surgery for degenerative lumbar spondylosis

CBRG 2006 Opioids for chronic low back pain

CBRG 2006 Herbal medicine for low back pain

CBRG 2007 Traction for low back pain with or without sciatica

CBRG 2007 Prolotherapy injections for chronic low back pain

CBRG 2008 Individual patient education for low back pan

CBRG 2008 Antidepressants for nonspecific low back pain

CBRG 2008 Massage for low back pain

CBRG 2008 TENS versus placebo for chronic low back pain

CBRG 2008 Injection therapy for subacute and chronic low back pain

ACP, American College of Physicians; APS, American Pain Society; CBRG, Cochrane Back Review Group; NSAIDs, nonsteroidal anti-inflammatory drugs;

TENS, transcutaneous electrical nerve stimulation.

Randomized Controlled Trials

RCTs are often viewed as the gold standard clinical evidence
to determine the true relative efficacy of an intervention.'
There are several advantages to RCTs when compared with
OBSs, chiefly their ability to reduce bias and confounding
that may be associated with factors that could otherwise
influence both group assignment and prognosis.'> However,
it can be quite challenging to design and conduct high-quality
RCTs for common LBP which does not have clear diagnostic
criteria that are easily transferable from one study to another,
and for which outcomes are largely self-reported and there-
fore subjective. This is only magnified by the difficulties
associated with devising methods for blinding and selecting
appropriate control groups for interventions that are much
more complex than tablets or capsules. These caveats are
mentioned to provide context to clinicians interpreting reports
of RCTs. This segment of the section on efficacy is intended
to summarize RCTs that were included in the SRs summa-
rized in the previous segment (e.g. SRs from CBRG and
ACP/APS). The conclusion of RCT methodological quality
as reported in the CBRG reviews (e.g. higher or lower
quality) was also indicated in this segment when such evalu-
ations were available from previous SRs. Some chapters also
discussed other RCTs not previously reviewed in SRs from
the CBRG or ACP/APS; methodological quality was not
formally evaluated for those RCTs.

Observational Studies

OBSs are often the starting point for evaluating the efficacy
of interventions that are deemed promising by clinicians or
researchers.'® It can often be difficult to interpret their
results, because these studies are rarely designed to answer
the same research questions as RCTs.'*!” Issues of bias and
confounding are common, and it is unclear whether the
results reported by participants are truly attributable to the
interventions studied.”” The methodologic quality of OBSs
may also vary as it is less established and standardized than
for RCTs. Nevertheless, OBSs offer an initial estimate of
efficacy to identify interventions that may later be evaluated
through RCTs. This segment of the section on efficacy is
intended to summarize certain OBSs in instances in which
there were no RCTs available, or when specific OBSs dis-
cussed were nevertheless thought to be important by the
authors.

Section 4—Safety
T

Many clinicians involved in the management of LBP focus
their attention on the efficacy of various interventions. This
is understandable since most patients are seeking care in the
hope of alleviating their symptoms, and the probability of
this happening is related to an intervention’s efficacy. In
doing so, clinicians may overlook the importance of one of
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the basic tenets of medicine, primum non nocere, which
requires a careful evaluation of an intervention’s safety.'®
This discussion encapsulates both contraindications, which
are important to improve safety, and adverse events (AEs),
which describe previously reported safety concerns.

Contraindications

Contraindications are patient characteristics that may suggest
that a patient is at an increased risk of experiencing poor
outcomes with a given intervention that may be best avoided
when those factors are present.'” Contraindications may be
related to age, gender, obesity, smoking status, general health,
systemic, psychiatric, or genetic comorbidities, medication
use, personal preferences, or a variety of other factors. Con-
traindications may also be relative (suggesting that the inter-
vention carries some risk but may still be appropriate in that
patient) or absolute (suggesting that the risk presented by the
intervention exceeds its expected benefit and should not be
performed). Contraindications may be important when con-
sidering various treatment options, some of which may be
eliminated from contention if they are not appropriate for a
given patient.

Adverse Events

The term adverse event is used instead of terms such as side
effects or complications, which can be difficult to distinguish
and may carry certain unintended connotations (e.g., side
effects are “normal”’; complications are the doctor’s fault).?
An AE is simply any unfavorable medical occurrence
observed in a clinical research participant, including any
abnormal sign, symptom, or disease.”' Detecting an AE does
not mean that it was caused by a particular study interven-
tion, only that it was observed and reported. The goal is to
remove blame from the reporting process to ensure that all
AEs, even those that are later dismissed as not related to an
intervention, are nevertheless reported and examined.
Although AEs are typically identified in clinical trials, they
may also be reported by clinicians through postmarket sur-
veillance systems such as MedWatch, operated by the FDA,
or directly to medication or medical device manufacturers.”
AEs are classified as “serious” if they result in hospitaliza-
tion, permanent disability, birth defects, or death.”’ The term
harms can also be used to describe AEs. If no AEs have been
reported for a particular intervention, potential AEs based on
the nature of the procedure are discussed instead.

Section 5—Costs
T

In addition to efficacy and safety, costs are also an important
but often overlooked consideration when contemplating
various treatment options for LBP. Costs are borne not only
by third-party payers such as private insurers and the govern-
ment, but also by health care providers, patients, and their
families, friends, and employers. The societal costs associ-
ated with common LBP are substantial, making it one of the
most expensive medical conditions in the United States. This
section discusses general charges associated with an inter-
vention, as well as gives some indication of third-party reim-
bursement policies. Because costs must always be evaluated

in conjunction with outcomes, evidence related to cost effec-
tiveness is also reviewed where available.

Charges and Reimbursement

Fees charged by different health care providers for the same
interventions, and even by the same providers for different
patients or third-party payers, can vary substantially accord-
ing to a variety of factors. Fees can also be quite different
than the actual amount paid. It is therefore very difficult to
specify the exact charges that apply to an intervention for
common LBP with any degree of certainty. This problem is
exacerbated by the reluctance that health care providers and
third-party payers often have in making specific fees,
charges, and amounts reimbursed publicly available. This
segment is intended to provide an estimate of the charges
associated with different interventions for clinicians to
compare their relative costs. To facilitate this comparison,
the Medicare Fee Schedule (MFS) was chosen to serve as a
baseline for providers to develop an associated charge for the
services described.

The MFS is publicly available and has been developed
using the Resource Based Relative Value Scale (RBRVS),
created at Harvard University in 1988, which assigns proce-
dures a relative value unit (RVU) based on three factors:
physician work, practice expense, and malpractice expense.”
MEFESs may vary from area to area, in that the RBRV'S payment
methodology also applies a geographical adjustment factor
(GAF) to each locality. Values from the 2010 MFES are pro-
vided for both California (Los Angeles) and New York (New
York City); the GAFs for those areas are among the highest
in the country, affect a large population, and may approxi-
mate fee schedules for private health insurers.** The 2010
participating physician, non-facility fees are displayed in
each chapter.

A conversion factor (CF) is calculated annually by the
Centers for Medicare and Medicaid Services (CMS) and
applied to the RVU and GAF, which determines the reim-
bursement amounts listed in the referenced data. Although
some third-party payers continue to base their reimburse-
ments on the outdated “usual, customary, and reasonable”
payment methodology, the majority have developed reim-
bursement tables based on the RBRVS used by Medicare.
The CF applied by other third-party payers is typically a
negotiated rate and should result in reimbursements that are
generally much higher than the Medicare rates referenced.

Cost Effectiveness

The charges associated with an intervention are important
when evaluating its costs, but do not give any idea of its
value. The outcomes that can be obtained with an interven-
tion are also essential because they are the reason for seeking
treatment. Studies in which both the costs and the outcomes
associated with an intervention are evaluated and compared
relative to other interventions are known as cost effectiveness
analyses (CEAs).” The results of CEAs are typically reported
as the costs associated with obtaining a particular health
outcome of interest (e.g., dollars per life saved). Outcomes
used in CEAs can vary, which makes it difficult to compare
their results.
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Cost Effectiveness Analyses Related to Low Back Pain

Reference Title Year

29 The functional restoration approach to the treatment of chronic pain in patients with soft tissue and 1994
back injuries

30 The treatment of acute low back pain—bed rest, exercises, or ordinary activity? 1995

31 Health economic assessment of behavioural rehabilitation in chronic low back pain: a randomised 1998
clinical trial

32 Efficiency and costs of medical exercise therapy, conventional physiotherapy, and self-exercise in 1998
patient with chronic low back pain. A pragmatic, randomized, single-blinded, controlled trial with
1-year follow-up

33 A comparison of physical therapy, chiropractic manipulation, and provision of an educational booklet 1998
for the treatment of patients with low back pain

34 Randomised controlled trial of exercise for low back pain: clinical outcomes, costs, and preferences 1999

35 Cost-minimisation analysis of three conservative treatment programmes in 180 patients sick-listed for 2000
acute low-back pain

36 Randomized trial comparing traditional Chinese medical acupuncture, therapeutic massage, and 2001
self-care education for chronic low back pain

37 Cost-benefit and cost-effectiveness analysis of a disability prevention model for back pain 2002
management: a six year follow up study

38 Relative cost-effectiveness of extensive and light multidisciplinary treatment programs versus treatment 2002
as usual for patients with chronic low back pain on long-term sick leave: a randomized controlled
study

39 Does early intervention with a light mobilization program reduce long-term sick leave for low back pain: 2003
a 3-year follow-up study

40 A randomized trial of combined manipulation, stabilizing exercises, and physician consultation 2003
compared to physician consultation alone for chronic low back pain

41 Treatment- and cost-effectiveness of early intervention for acute low-back pain patients: a one-year 2003
prospective study

42 United Kingdom back pain exercise and manipulation (UK BEAM) randomised trial: cost effectiveness 2004
of physical treatments for back pain in primary care

43 Mini-interventions for subacute low back pain: two-year follow-up and modifiers of effectiveness 2004

44 Botulinum toxin A versus bupivacaine trigger point injections for the treatment of myofascial pain 2005
syndrome: a randomised double blind crossover study

45 Cost-utility analysis of physiotherapy treatment compared with physiotherapy advice in low back pain 2006

46 Effectiveness and cost-effectiveness of adding a cognitive behavioral treatment to the rehabilitation of 2006
chronic low back pain

47 A randomised controlled trial of acupuncture care for persistent low back pain: cost effectiveness 2006
analysis

48 Active exercise, education, and cognitive behavioral therapy for persistent disabling low back pain: a 2007
randomized controlled trial

49 Low back pain in general practice: cost-effectiveness of a minimal psychosocial intervention versus 2007
usual care

50 Effectiveness and cost-effectiveness of three types of physiotherapy used to reduce chronic low back 2007
pain disability: a pragmatic randomized trial with economic evaluation

51 A brief pain management program compared with physical therapy for low back pain: results from an 2007
economic analysis alongside a randomized controlled trial

52 Economic evaluation of an intensive group training protocol compared with usual care physiotherapy in 2008
patients with chronic low back pain

53 Cost-effectiveness of naturopathic care for chronic low back pain 2008

Studies in which the health outcome of interest is
measured as health-related quality of life are known as cost
utility analyses (CUAs).”® Utility is an economic term
used to describe the value or preference that someone
expresses for a given outcome.” When applied to health,
utility may be expressed from O (no health) to 1 (perfect
health).® It can be estimated from generic health-related

quality of life questionnaires such as the short form 36
(SE-36), EQ-5D, or Health Utilities Index (HUI), among
others.” Because utility is intended to reflect overall
health, it may not be as precise as disease-specific question-
naires for common LBP such as the Roland Morris
Disability Questionnaire (RMDQ) or Oswestry Disability
Index (ODI).
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Utility can also be applied to a specific time period to yield
a commonly used metric in CUAs known as quality-adjusted
life-years (QALYs).” This metric is helpful when evaluating
CUAs in which interventions may impact not only the quan-
tity of life (e.g., death), but also its quality (e.g., utility).
Results of CUAs are often reported as the costs associated
with achieving one QALY (e.g., dollars/QALY). When com-
paring the cost effectiveness of two interventions, one is said
to dominate the other if both its costs are lower and its out-
comes are superior. However, if one intervention has higher
costs but also better outcomes than another, results are
reported in terms of incremental costs and outcomes (e.g.,
dollars/QALY).” This can be interpreted as the additional
costs associated with obtaining superior outcomes with a
more expensive intervention.

Two SRs have recently been conducted on interventions
for the management of LBP.’** Together, these two SRs
evaluated a total of 25 CEAs and CUAs, which are presented
in Table 2-3.%* This segment summarizes their findings for
the interventions reviewed in this textbook. Results are sum-
marized for clinical outcomes, direct costs (e.g., health care
costs), indirect costs (e.g., lost productivity costs), total costs
(direct and indirect costs), and cost effectiveness metrics
(e.g., dollars/QALY) or conclusions (e.g., one intervention
dominated the other).

[| SUMMARY

This book is intended to help clinicians learn more about
various interventions available for the management of
common LBP, starting with basic information related to their
description. Proposed mechanisms of action of interventions
are also discussed to understand why they are used. During
this process, the relative merits of different interventions can
be assessed and compared. Where possible, these compari-
sons should be based on the best available scientific evi-
dence, which has been summarized from CPGs, SRs, RCTs,
and OBSs. Aspects that may be particularly important in
determining the relative advantages and disadvantages of
different interventions include efficacy, safety, and costs.
Armed with this information, health care professionals
involved in the management of common LBP may not only
make better clinical decisions, but also convey their rationale
for making these decisions with their patients in an effort to
share the decision making process and improve the informed
consent process.
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Assessment of Low Back Pain

Common low back pain (LBP) is a frequent complaint for
which numerous health care providers are routinely con-
sulted.! While the management of common LBP can quickly
become complicated, it is important to remember the basic
goals of patients who seek care. First, patients wish to be
reassured that despite any excruciating pain they may be
feeling, their health is not in imminent danger. Patients may
have waited weeks, months, or even years before consulting
a clinician. It is quite possible that the severity or debilitating
nature of their symptoms may have led them to imagine hor-
rible scenarios about their cause. Although this is very rarely
the case with common LBP, clinicians nevertheless need to
conduct a thorough assessment to eliminate this remote pos-
sibility and demonstrate to the patient that their concerns are
being heard and addressed.>’

Second, patients wish to learn something about the general
nature of their condition, including possibly a differential or
working diagnosis. There are many diagnostic modalities
available to clinicians that portend to facilitate this process,
but an overreliance on such testing overlooks one of the fun-
damental principles of common LBP: its unclear and nonspe-
cific origins."* There is mounting evidence of overuse of
diagnostic testing for LBP, especially magnetic resonance
imaging (MRI).” Wide regional disparities have also been
noted in the use of MRI for common LBP in the United States.
Not only are there substantial costs associated with MRI for
LBP but there are also clinical consequences to their overuse.*’

Studies have reported that patients with common LBP
who are made aware of MRI findings, none of which were
significant or revealed any serious spinal pathology, did not
improve as rapidly as those who were not aware of the mostly
minor anatomic variants noted on those reports.® Even though
clinicians may dismiss such inconsequential MRI findings,
patients may not be so cavalier. Simply knowing that they
have “abnormalities” in their lumbar spine that can be pointed
to on an MRI scan may cloud their potential for quick recov-
ery. A correlation has also been established between the rate
of diagnostic testing such as MRI for common LBP and the
rate of subsequent medical or surgical procedures aimed at
correcting their findings, including epidural steroid injections
and lumbar decompression or fusion.® Whereas some of these
procedures are in fact warranted when patients have serious
spinal pathology or other accepted indications, in many
instances they are not strictly necessary and may incur nega-
tive ramifications such as costs and harms.”"?

H RECENT CLINICAL PRACTICE GUIDELINES
L

To balance the necessity of conducting a thorough clinical
assessment of common LBP with the obligation that clini-
cians have to minimize the harm resulting from unnecessary
diagnostic testing, it may be helpful to receive guidance from
clinical practice guidelines (CPGs). Numerous evidence-
based CPGs have been conducted to identify, evaluate, sum-
marize, and synthesize the results of hundreds or even
thousands of studies related to the assessment of common
LBP. Such CPGs were developed specifically to help practic-
ing clinicians make practical decisions about their patients,
and are therefore considered important tools to the practice
of evidence-based medicine.'*'® Although recommendations
from CPGs are not intended to replace expert clinical judg-
ment, they can enhance decision making by providing guid-
ance for uncertain scenarios. Clinicians may also feel more
confident about their clinical judgment when it is based on
recommendations from well-conducted CPGs.

The findings from 10 CPGs sponsored by national organi-
zations throughout the world and published in English during
the past decade were compared and summarized to provide
clinicians with an overview of the best available evidence to
guide their assessment of patients with common LBP. An
equal number of the CPGs summarized evidence related to
acute LBP (i.e., less than 12 weeks) and chronic LBP (CLBP)
(i.e., more than 12 weeks), using definitions recommended
by the Cochrane Back Review Group (CBRG)."” It was
unclear why two of the CPGs reviewed defined CLBP as
lasting more than only 4 to 6 weeks.*'® Such temporal clas-
sifications are somewhat arbitrary, but they do facilitate com-
parison of recommendations when used consistently.'® It was
also unclear why some CPGs excluded LBP with neurologic
involvement from their scope when this presentation is found
in a substantial proportion of patients with LBP.” The results
of these 10 CPGs are presented according to the stated goals
of the assessment, rather than by diagnostic modality.

GOALS OF ASSESSMENT FOR LOW
BACK PAIN

L

There was general agreement among the 10 recent CPGs
reviewed that there are 5 main goals when conducting an
assessment of LBP and that these goals can be considered

21
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Goals of the Assessment for Patients with Low Back Pain

Europe  Europe New United United United

Country Australia Belgium (Acute) (Chronic) Italy Zealand Norway Kingdom States (1°) States (2°) | Count

Reference 4 19 10 11 20 7 13 18 6 21

Goals of Assessment

Assess risk factors X X X X X 5
for chronicity

Assess severity of X X X X X X 6
symptoms and
function

Rule out neurologic X X X X X X X X X 9
involvement

Rule out potentially X X X X X X X X X 9
serious pathology

Rule out specific X X X X X 5
causes

1°, primary care; 2°, secondary care.
Elements of the Patient History Related to Low Back Pain
Europe  Europe New United United United

Country Australia Belgium (Acute) (Chronic) Italy Zealand Norway Kingdom States (1°) States (2°) | Count

Reference 4 19 10 11 20 7 13 18 6 21

Patient History

Pain characteristics X X X X X X 6

Red flags X X X X X X X 7

Review of systems X X X 3

Risk factors for X X X X X B
chronicity

1°, primary care; 2°, secondary care.

sequentially, in that the findings from each goal can be per-
tinent to achieving the next goal. These five goals include
(1) ruling out potentially serious spinal pathology,*¢"10-11:13.18-21
(2) ruling out specific causes of LBP,**!"'*2° (3) ruling out
substantial neurologic involvement,**7-/*11-131820 (4) evaluat-
ing the severity of symptoms and functional limita-
tions, 1011920 and - (5) identifying risk factors for
chronicity.**'*!""** Findings from the 10 recent CPGs that
were pertinent to each of these goals are discussed below and
summarized in Tables 3-1 and 3-2.

Ruling Out Potentially Serious Spinal Pathology

All CPGs discussed the possibility that symptoms of
LBP—in very rare cases—could be due to potentially
serious spinal pathology. It was generally suggested that cli-
nicians screen such conditions by identifying items indicat-
ing the presence of potentially serious spinal pathology
known as red flags which are signs, symptoms, or patient
characteristics that may indicate the need for additional
screening to eliminate the possibility of underlying medical
conditions. The number of red flags for LBP specified in
each CPG ranged from 7 to 17, with a mean of 11. Overall,
22 red flags were identified, the most common being age
older than 50 years (n = 9), history of cancer (n = 9), and
steroid use (n = 9); the least common were gait abnormality
(n = 2) and weakness in limbs (n = 1). Of the 22 red flags, 8

were potentially associated with spinal cancer, 6 with cauda
equina syndrome, 5 with spinal fracture, and 5 with spinal
infection; one red flag (age older than 50 years) was associ-
ated with both cancer and fracture. One red flag (age younger
than 20 years) was not reported as being associated with any
specific serious spinal pathology. Findings from the 10
recent CPGs that were pertinent to serious pathology are
summarized in Table 3-3.

Red flags suggesting spinal cancer included a history of
cancer, unexplained weight loss, nonresponsiveness to care,
night pain, pain at multiple sites, pain at rest, age older than
50 years, and urinary retention; x-ray studies and blood tests
or MRI was suggested in those patients. Red flags suggesting
cauda equina syndrome included fecal incontinence, gait
abnormality, saddle numbness, urinary retention, weakness in
limbs, and widespread neurologic symptoms; surgical evalu-
ation or MRI was generally recommended in those patients.
Red flags suggesting spinal fracture included age older than
50 years, osteoporosis, steroid use, structural deformity, and
trauma; x-ray studies and blood tests or MRI/computed
tomography (CT) was recommended in those patients. Red
flags suggesting spinal infection included fever, immune sup-
pression, intravenous drug use, systemic unwellness, and
trauma (one CPG" reported this); blood tests and x-ray studies
or MRI was recommended in those patients. Findings from
the 10 recent CPGs that were pertinent to red flags and serious
spinal pathology are summarized in Table 3-4.
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Serious Pathology and Specific Causes of Low Back Pain
Europe  Europe New United United United
Country Australia Belgium (Acute) (Chronic) Italy Zealand Norway Kingdom States (1°) States (2°) | Count
Reference 4 19 10 11 20 7 13 18 6 21
Red Flags Definition
Nonmusculoskeletal X 1
origins
Potentially serious X X X X X X 6
disorder
Require additional X X X X X X 6
investigation
Require urgent X X X X 4
evaluation
Specific cause of X X 2
LBP
Specific Causes of LBP
Aortic aneurysm X X X 3
Inflammatory X X X X X X X 7
disorder
1°, primary care; 2°, secondary care; LBP, low back pain.
Categories of Red Flags and Recommended Follow-up Examinations*
Potentially Serious Spinal Pathology Diagnostic Testing Suggested
Cauda Equina Blood Surgical
Red Flag Cancer Infection Fracture Syndrome X-rays Tests MRI CT Evaluation References
Age <20 yr X 10, 11, 13, 19
Age >50 yr X X X X 4,6, 7,10, 11, 13, 18-20
Fecal incontinence X X X 6, 7,10, 13, 18, 20
Fever X X X X 4,6, 7,10, 11, 13, 18-20
Gait abnormality X X X 7,10, 13, 18, 20
History of cancer X X X X 4, 6,7, 10, 11, 13, 18-20
Immune X X X X 4, 6,10, 11, 13, 18-20
suppression
Intravenous drug X X X X 4,6,7,10, 11, 13, 18-20
use
Night pain X X X X 4,6,7,10, 11, 13, 18-20
Nonresponsive to X X X X 4,6, 10, 11, 13, 18-20
care
Osteoporosis X X X X 4,6, 13,18, 20
Pain at multiple X X X X 4,10, 11, 13, 18-20
sites
Pain at rest X X X X 4,7,10, 11, 13, 18-20
Saddle numbness X X X 6, 7, 10, 13, 18, 20
Steroid use X X X X X 4,6,7,10, 11, 13, 18-20
Structural X X 11, 13, 19
deformity
Systemic X X X X 10, 11, 13, 18-20
unwellness
Trauma X X X X X X 4,7,10, 13, 18, 20
Unexplained X X X X 4,6, 7,10, 11, 13, 18-20
weight loss
Urinary retention X X X X 4,6, 7,10, 13, 18, 20
Weakness in limbs X X X 7,10, 13, 18, 20
Widespread X X X 4,6,7,10, 11, 13, 18-20
neurologic
symptoms

*References are cited if they recommended any of the diagnostic tests for any of the suspected underlying serious pathology, not all references suggested all
forms of diagnostic testing.
CT, computed tomography; MRI, magnetic resonance imaging.
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Ruling Out Specific Causes of LBP

CPGs also discussed the need to rule out rare but specific
causes of LBP other than serious spinal pathology, most com-
monly related to systemic inflammatory disorders (n = 7).
The most common systemic inflammatory disorder discussed
was ankylosing spondylitis. Characteristics reported for
ankylosing spondylitis included a gradual onset of symp-
toms, night pain, morning stiffness, symptoms that improve
with exercise, alternating buttock pain, and a family history
of spondyloarthritis; x-ray study of the spine and pelvis along
with blood tests were recommended in those patients.*
Characteristics reported for aortic aneurysm included age
older than 60 years, atherosclerosis, pulsating abdominal
mass, night pain, pain at rest, and radiating leg pain; referral
to a surgeon was recommended in those patients.”” Other
specific causes of LBP reported in CPGs were enteropathic,
reactive, or psoriatic spondyloarthritis, as well as endocardi-
tis, nephrolithiasis, or pancreatitis; little information was
provided on the characteristics of these conditions and their
respective follow-up assessment procedures.®’

Ruling Out Substantial Neurologic Involvement
T

In the CPGs reviewed, LBP with substantial neurologic
involvement was generally defined as LBP with moderate,

Interneuron
(internuncial pool)

- LVa

Spinal cord

severe, or progressive (collectively termed substantial)
signs or symptoms of neurologic dysfunction in the lower
extremities secondary to neural impingement from common
causes such as spinal stenosis or intervertebral foramen ste-
nosis; mild radiculopathy, referred pain, and cauda equina
syndrome were generally excluded from this category. The
CPGs generally recommended ruling out substantial neuro-
logic involvement such as severe lower extremity pain,
sensory or motor deficits, or abnormal deep tendon reflexes
(DTRs), which may stem from irritation or compression of
spinal nerve roots (Figure 3-1). Although minor neurologic
signs or symptoms are frequently noted with common LBP,
these rarely require specific interventions. Only when such
signs or symptoms are progressive, severe, or markedly
interfere with a patient’s activities of daily living should
clinicians consider interventions aimed at addressing them.
Neurologic signs and symptoms may be indicative of spinal
nerve root compression, central canal stenosis, foraminal
encroachment, inflammation, neuropathic pain, or other
neurologic conditions. The main tools suggested by CPGs
to rule out substantial neurologic involvement were the
patient history and neurologic examination. Findings from
the 10 recent CPGs that were pertinent to physical exami-
nation are summarized in Table 3-5. Assessment of standing
lumbosacral range of motion is illustrated in Figures 3-2
through 3-5.

Cell body
in ganglion

Sensory
neuron

Motor .
neuron ‘\\

Quadriceps
femoris muscle

) Stimuli

Figure 3-1 Spinal nerve roots and lower extremity deep tendon reflexes. (Modified from Patton KT, Thibodeau GA: Anatomy and

Physiology, ed. 7. St. Louis, 2010, Elsevier.)
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Elements of the Patient Examination Related to Low Back Pain
Europe  Europe New United United United

Country Australia  Belgium  (Acute) (Chronic) Italy Zealand Norway Kingdom States (1°) States (2°) | Count
Reference 4 19 10 11 20 7 13 18 6 21
Examination
Deep tendon X X 2

reflexes
Dermatomes X X X X 4
Manual: palpation X X X 3
Manual: X X X 8

provocative
Myotomes X X X X 4
Straight leg raise X X X X 4
Visual: inspection X X 2
Visual: range of X 1

motion

1°, primary care; 2°, secondary care.

Figure 3-2 Assessing standing lumbosacral range of motion:

flexion.

Figure 3-3 Assessing standing lumbosacral range of motion:

extension.
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Figure 3-4 Assessing standing lumbosacral range of motion:
lateral bending.

It was often recommended that the patient history include
detailed inquiry into specific characteristics of symptoms in
the lower extremities, including their exact location, descrip-
tion, duration, and any noted aggravating or ameliorating
factors.**1%1%2 A" neurologic examination of the lower
extremities should be performed, focusing on the myotomes,
dermatomes, and DTRs of L4, L5, and S1, as illustrated in
Figures 3-6 through 3-8.%%1320 The straight leg raise test was
also discussed in several CPGs but was generally not recom-
mended due to concerns about its validity, reliability, and
interpretation.®'*!"'1%2% For LBP with substantial neurologic
involvement that did not improve with conservative manage-
ment, advanced imaging such as MRI or CT was often rec-
ommended.*'""*** Findings from the 10 recent CPGs that
were pertinent to diagnostic testing are summarized in
Table 3-6.

Evaluating the Severity of Symptoms

and Functional Limitations
T

Several CPGs noted the importance of assessing the severity
of pain and other symptoms related to LBP, as well as evalu-
ating the physical functional limitations encountered in activ-
ities of daily living as a result of LBP.**71*1°20 Although it

Figure 3-5 Assessing standing lumbosacral range of motion:
rotation.

was generally indicated that validated and standardized
outcome measures should be used to accomplish this goal
whenever possible, little specific guidance was offered by
CPGs on this topic. For example, there were few recommen-
dations related to selecting among the multitude of question-
naires available to assess symptoms and physical function
related to LBP. Few CPGs specified an appropriate frequency
for reassessment with these questionnaires. There was also
little discussion about using these outcomes to determine
whether the minimum clinically important difference (MCID)
had been met at subsequent follow-ups to evaluate the
success of the current clinical approach.

Identifying Risk Factors for Chronicity

Almost all CPGs recommended that clinicians should iden-
tify the presence of risk factors associated with a delayed
recovery from LBP; the term yellow flags was often used to
describe these risk factors.*®!%1113:1923 Qyerall, 10 risk factors
were identified among these CPGs, 7 of which were of a
psychosocial nature. The most commonly identified risk
factors for chronicity were emotional issues (e.g., anxiety,
depression) and fear avoidance behavior (e.g., profound
worry of aggravating LBP by doing normal activities), while
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the least common were prior LBP, substantial neurologic
involvement, and severity of pain. Findings from the 10
recent CPGs that were pertinent to risk factors for chronicity
are summarized in Table 3-7.

IMPLEMENTING GOAL-ORIENTED
ASSESSMENT OF LOW BACK PAIN

I

A synthesis of recommendations from recent national CPGs
suggests that a patient history and neurologic examination
should be sufficient in the vast majority of patients with LBP.

Because there were more than 20 red flags proposed in these
CPGs, an intake questionnaire could conceivably be devised
to ask patients about each one, with clinicians asking appro-
priate follow-up questions based on those answers. A similar
approach could also be taken to screening for specific causes
of LBP such as systemic inflammatory, abdominal, genito-
urinary, or cardiovascular disorders, in which symptoms are
generally constant, neither aggravated by movement nor
relieved with rest. Following the history, a brief neurologic
examination of the L4, L5, and S1 dermatomes, myotomes,
and DTRs could be sufficient to eliminate the possibility of
rare but potentially serious or specific spinal pathology.

Recommendations About Diagnostic Testing Related to Low Back Pain

Europe  Europe New United United United
Country Australia Belgium (Acute) (Chronic) Italy Zealand Norway Kingdom States (1°) States (2°) | Count
Reference 4 19 10 11 20 7 13 18 6 21
Diagnostic Testing (Indications)
X-rays
Red flags X X X X X X X X 8
Blood tests
Red flags X X X X X 5
MRI/CT
Red flags X X X X X X X X X 9
Neurologic X X X X 4
involvement
EMG/NCV
Neurologic X X 2
involvement
None X X 2

1°, primary care; 2°, secondary care; CT, computed tomography; EMG, electromyography; LBP, low back pain; MRI, magnetic resonance imaging; NCV,

nerve conduction velocity.
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Figure 3-6 Spinal nerve roots (A) and their dermatomes (B).
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Continued
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Figure 3-6, cont’d



CHAPTER 3 Assessment of Low Back Pain 29

Figure 3-8 Lower extremity deep tendon reflexes.

It was reported that 99% of potentially serious pathology
could be identified with this type of screening process.''

Should this assessment suggest that potentially serious
spinal pathology or specific causes of LBP are present, diag-
nostic testing such as x-ray tests and blood tests, MRI/CT, or
urgent surgical evaluation, depending on the nature of the
pathology, were deemed appropriate. Whereas the manage-
ment of LBP associated with serious spinal pathology was
determined by these CPGs to be outside their scope, a syn-
opsis could be informative for inquisitive clinicians in that it
is clearly related and unlikely to become the focus of dedi-
cated CPGs given its relative rarity.

For LBP with neurologic involvement, CPGs generally
did not recommend any further assessment until conservative
management had first been attempted. This was rarely defined
in any detail, but might be interpreted as a minimum of four
to six weeks of appropriate primary care management using
one or more of the recommended interventions, with periodic
reassessment to identify progression of neurologic signs and
symptoms. Only in the event that such management failed
was additional assessment with MRI or CT generally recom-
mended. Even in such cases, however, it was suggested that
since the goal of advanced imaging was to identify candi-
dates for surgical or other more invasive interventions; those
who are not interested in such management options may not
wish to undergo presurgical assessment.

Despite the widespread use of diagnostic tests, few CPGs
recommended electromyography or nerve conduction veloc-
ity testing, and none recommended discography, selective
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Identifying Risk Factors for Chronicity Related to Low Back Pain

Europe  Europe New United United United

Country Australia  Belgium (Acute) (Chronic) Italy Zealand Norway Kingdom States (1°) States (2°) | Count

Reference 4 19 10 11 20 7 13 18 6 21

Risk Factors for Chronicity

Compensation X X X X X X 6
issues

Emotional issues X X X X X X X 7

Family problems X X X 3

Fear avoidance X X X X X X X 7
behavior

Inappropriate X X X X X X 6
beliefs

Neurologic X X 2
involvement

Poor job X X X X X X X 7
satisfaction

Prior LBP X X 2

Severity of pain X X 2

Unrealistic X X X X X X 6
treatment
expectations

1°, primary care; 2°, secondary care; LBP, low back pain.

nerve root, facet joint, medial branch, or sacroiliac blocks for
the assessment of LBP. This may be in part related to the
practice of ordering such tests in patients who have marginal
or otherwise unclear presentations of LBP that are not sub-
stantiated by concordant findings on advanced imaging,
physical, and neurologic examination. The validity, reliabil-
ity, and predictive value of diagnostic tests ordered under
such conditions are often poor.

None of the CPGs reported that it was necessary, or even
beneficial, for a clinician to attempt to identify the anatomic
origins of LBP after having eliminated potentially serious
spinal pathology, specific causes of LBP, and neurologic
involvement.® It was even suggested that needlessly ordering
diagnostic testing could independently increase the risk of
chronicity.”? In the context of LBP, it may be preferable for
both clinicians and patients to accept that assessment is a
more feasible objective than diagnosis, which implies a spe-
cific pathoanatomic cause that simply cannot be established
for the vast majority of LBP.*?

Whereas most CPGs suggested identifying patients with
risk factors for chronicity, only one made any recommenda-
tions about what to do when these were identified.” Because
many of the risk factors for chronicity are related to inap-
propriate beliefs and behaviors about LBP, clinicians may
wish to recommend a combination of education and focused
cognitive behavioral therapy to overcome these barriers.”'
Suggestions were also made to emphasize function over pain
when measuring outcomes and to schedule more frequent
reassessments to reinforce these messages.” Although clini-
cally commendable, it is unclear whether implementing such
an approach for patients deemed at high risk for development
of CLBP would be feasible or cost effective on a population
level. It should be noted that the presence of psychosocial

risk factors does not eliminate the role of biologic factors in
LBP."

It was somewhat disappointing for CPGs to recommend
that clinicians evaluate the severity of symptoms and func-
tional limitations for LBP without offering some guidance on
specific outcome measures. Numerous validated instruments
are available to assess pain, including the visual analog scale
(0-100 mm line) and numerical rating scales (whole numbers
from O to 10).** Several instruments are also available to
measure function specific to LBP, including the Roland Morris
Disability Questionnaire and Oswestry Disability Index.*
The MCID for those four instruments has been established for
LBP and is generally 25%-35%.** Alternatively, a generic
health instrument such as the short form 12 (SF-12) can also
be used to evaluate physical function, with the added benefits
of measuring mental function and yielding utility scores that
can be used in health economic evaluations, such as the cost
utility analyses that are currently lacking for LBP.**

Recommendations from 10 recent CPGs suggest that the
assessment of patients with LBP should be goal oriented
rather than focused on identifying appropriate indications for
specific diagnostic testing. The important goals identified for
the assessment of LBP include eliminating the possibility of
very rare but potentially serious spinal pathology, ruling out
rare but specific causes of LBP, identifying substantial neu-
rologic involvement, evaluating the severity of symptoms
and functional limitations, and acknowledging the presence
of risk factors for chronicity. Accomplishing these goals
should be centered on conducting a thorough patient history
and neurologic examination. Diagnostic testing or advanced
imaging such as MRI or CT should only be ordered when
potentially serious spinal pathology, specific causes of LBP,
or substantial neurologic involvement is suspected to identify
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candidates for focused surgical or medical interventions. Cli-
nicians who adopt these recommendations must nevertheless
continue to exercise clinical judgment and interpret what is
in the best interest of the patients seeking care.
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Management of Acute Low

Back Pain

Many health care providers are routinely consulted for help
with low back pain (LBP). LBP ranks as one of the top five
reasons for seeking care and accounts for 5% of all visits to
primary care providers (PCPs), doctors of chiropractic (DCs),
and physical therapists (PTs).'” Together, these health care
providers are responsible for a large proportion of patient visits
for LBP in primary care settings.>>® A sizeable number of
those with LBP will also seek care in secondary care settings
from both nonsurgical specialists such as neurologists, phys-
iatrists, and rheumatologists, and surgical specialists such as
orthopedic and neurologic spine surgeons.” Patients with LBP
also seek care from allied health providers, including acupunc-
turists, naturopaths, and psychologists, among many others."

Differences in the training, education, scope of practice,
and clinical experience among these various types of provid-
ers has led to noted variations in practice patterns for the
management of LBP.”'° Some of this variation is also attrib-
utable to the heterogeneous nature of patients with LBP, who
may present with a variety of symptoms, including pain in
the lumbosacral region, pain radiating into the lower extrem-
ity, muscle spasm, and limited range of motion, as well as
numbness, tingling, or weakness in the thigh, leg, ankle, or
foot. Only in very rare instances are such symptoms related
to potentially serious spinal pathology or other specific
causes of LBP that may benefit from medical or surgical
interventions targeting specific anatomic structures.

Some patients with longstanding symptoms related to
LBP may also benefit from one or more of the many treat-
ment approaches that are available for this condition and
whose evaluation and comparison form the basis for much
of the discussion in this book. Indeed, it is often the manage-
ment of chronic LBP (duration more than 12 weeks) that is
often most perplexing to clinicians. This is understandable
because chronic LBP results in growing frustration not only
with the impact that persistent symptoms have on health and
quality of life, but also with the cumulative despair that may
follow repeated failed attempts to achieve satisfactory pain
relief or improvement in disability with other interventions
that have previously been tried.

By comparison, the management of acute LBP (i.e., dura-
tion less than 12 weeks) is simpler. Symptoms of a shorter
duration are more likely to resolve at least temporarily,
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whether spontaneously or following a successfully imple-
mented management plan. Patients whose optimism has not
yet been taxed too heavily by the passage of time may also
be less recalcitrant to treatments for LBP in general. Because
patient expectations about their outcomes may impact their
prognosis, this important aspect of managing LBP should not
be overlooked. There are also far fewer options that need to
be considered for the management of acute LBP because a
common requirement for more invasive treatment approaches
is to first try conservative interventions, which is usually done
during the acute phase of LBP when symptoms first appear.

Nevertheless, the current management of acute LBP is far
from optimal. Although several clinical practice guidelines
(CPGs) have been conducted on this topic in the past two
decades, compliance with their recommendations by PCPs,
DCs, PTs, and other clinicians involved in managing LBP is
often reported as low.'?® Attempts to increase compliance
with recommendations from CPGs among clinicians have
reported mixed results.'>?"

Barriers noted to the broader adoption of recommenda-
tions from CPGs by clinicians include a lack of understand-
ing about how they are conducted, insufficient clarity to
apply recommendations to specific patients, perceived incon-
sistencies among different CPGs, or disagreement by clini-
cians with specific recommendations from CPGs.*' Methods
for CPGs are not yet standardized and can differ consider-
ably, which may impact the validity of their recommenda-
tions.”** Previous reviews of CPGs related to LBP have
reported that although many of their recommendations were
similar, discrepancies were noted regarding the use of medi-
cation, spinal manipulation therapy (SMT), exercise, and
patient education.”** Flaws were also noted in their methodo-
logic quality, and suggestions were made for improving
future CPGs related to LBP to increase their adoption by
clinicians.***

To foster an enhanced understanding of recommendations
from evidence-based CPGs related to the management of
LBP and evaluate any inconsistencies that may be present in
these documents, a review and synthesis of recent CPGs was
conducted.*® Only CPGs sponsored by national organizations
related to both the assessment and management of LBP and
which had been published in English in the past 10 years
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were included. Although 10 such CPGs were identified for
this synthesis of recommendations, only 6 pertained to the
management of acute LBP.'**"* Recommendations from
CPGs about the use of specific interventions were dichoto-
mized to “recommended” if there was strong, moderate, or
limited evidence of efficacy (or similar wording), or “not
recommended” if there was insufficient or conflicting evi-
dence, or evidence against a particular intervention (or
similar wording). When CPGs contained multiple recom-
mendations about an intervention, the one contained in its
summary was selected.

In addition, conclusions from recent high-quality system-
atic reviews (SRs) from the Cochrane Collaboration and
those conducted by the American College of Physicians
(ACP) and the American Pain Society (APS) in conjunction
with their CPGs, were also summarized where appropriate.
Interventions are presented according to their most likely
setting, that is, primary care or secondary care. A distinction
was often made in CPGs with respect to weaker opioid anal-
gesics (e.g., codeine, tramadol) and stronger opioid analge-
sics (e.g., oxycodone, morphine); the former are grouped
with primary care interventions, while the latter are discussed
in secondary care interventions. Recommendations from the
CPGs reviewed related to specific interventions encountered
in primary care and secondary care for the management of
acute LBP are summarized in Table 4-1.

|_| PRIMARY CARE INTERVENTIONS
-]

The most commonly discussed primary care interventions for
the management of acute LBP were centered on patient edu-
cation, medications, manual therapy, physical modalities, and
other interventions. Each is briefly discussed here. Some of
the primary care interventions that were generally recom-
mended by CPGs for acute LBP are also illustrated in Figures
4-1 through 4-4.

Patient Education
T

Patient education was often one of the most highly recom-
mended interventions for the management of acute LBP. All
six CPGs recommended that clinicians should (1) tell their
patients to remain active despite their LBP, (2) present their
patients with brief education about the basic facts of LBP
(e.g., unclear etiology, benign nature, favorable short-term
prognosis), and (3) advocate against bed rest. Five of the
CPGs recommended against prescribing back exercises for
acute LBP and recommended that clinicians provide reassur-
ance to patients with acute LBP (e.g., severity of symptoms
does not reflect physical harm, function may improve before
symptoms). Only two CPGs recommended back schools for
acute LBP.

Brief Education
An SR conducted in 2008 by the Cochrane Collaboration
on patient education for nonspecific acute LBP identified

Figure 4-1 Generally recommended for acute low back pain:
patient education.

Figure 4-2 Generally recommended for acute low back pain:
advice to remain active. (From Muscolino JE: Kinesiology: the
skeletal system and muscle function, ed. 2. St. Louis, 2011, Elsevier.)
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Paracetamol (Acetaminophen)
Figure 4-3 Generally recommended for acute low back pain:
simple analgesics. (Adapted from Wecker L: Brody’s human
pharmacology, ed. 5. Philadelphia, 2010, Elsevier.)

14 randomized controlled trials (RCTs).* This review
found that a 2.5-hour individual patient education session
was more effective than no intervention and was equally
effective as noneducational interventions (i.e., SMT, physi-
cal therapy). However, shorter education sessions, such as
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NPk Recommendations from Clinical Practice Guidelines About Management of Patients

with Acute Low Back Pain

Country Australia Europe ltaly New Zealand Norway United States (1°) Recommended
Reference 36 37 3 38 2 1
Primary Care

Education
Advice to stay active yes yes yes yes yes yes 6
Back schools no no yes — yes no 2
Bed rest no no no no no no 0
Brief education on LBP yes yes yes yes yes yes 6
Back exercises no no no no yes no 1
Reassurance yes yes yes yes yes — 5
Medication
Acetaminophen no yes yes yes yes yes 5
Muscle relaxants no yes yes no yes yes 4
NSAIDs no yes yes yes yes yes 5
Weaker opioid analgesics no yes yes — yes yes 4
Manual Therapy
Massage no no no no yes no 1
SMT no yes yes yes yes yes 5
Physical Modalities
Heat/cold yes — no no no yes* 2
TENS no no no no — no 0
Traction no no no no no — 0
Ultrasound — — no no no — 0
Other
Acupuncture no — no no no no 0
Biofeedback no — — no — — 0
Lumbar supports no — no no no no 0

Secondary Care
Medication
Adjunctive analgesics — — — — — no 0
Stronger opioid analgesics no — — — — yes 1
Injections
Epidural steroid injections no no no — — 0
Facet injections no — — — — — 0
Soft tissue injections no — — — — — 0
Surgery
Decompression surgery — — no yes no — 1
Fusion surgery — — no no no — 0
Other
Behavioral therapy no no — — yes no 1
Multidisciplinary rehabilitation no yes — yes — no 2

*Only heat was recommended.

1°, primary care; LBP, low back pain; NSAIDs, nonsteroidal anti-inflammatory drugs; SMT, spinal manipulation therapy; TENS, transcutaneous electrical

nerve stimulation.

written educational materials, were not more effective than
no intervention.

Back Schools

An SR conducted in 1999 and updated in 2003 by the
Cochrane Collaboration on back schools for nonspecific
acute LBP included four RCTs.*** The review reported con-
flicting evidence on the effectiveness of back schools for
acute LBP. An SR conducted in 2006 by the APS and ACP
on back schools for acute LBP identified three SRs on this
topic, including the Cochrane SR described previously.*
Those 3 SRs included 31 RCTs. This review concluded that

back schools are not effective for LBP of any duration (e.g.,
acute, chronic).

| Medications

The medications most commonly discussed for acute LBP
were acetaminophen, nonsteroidal anti-inflammatory drugs
(NSAIDs), muscle relaxants, and opioid analgesics. Both
acetaminophen and NSAIDs were recommended by five
CPGs, whereas muscle relaxants and weaker opioids were
each recommended by four CPGs. Conclusions from SRs on
related topics follow.
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Figure 4-4 Generally recommended for acute low back pain:
spinal manipulation.

Common Analgesics

An SR conducted in 2008 by the Cochrane Collaboration on
NSAIDs reviewed 37 RCTs related to acute LBP.*® This
review concluded that NSAIDs are effective for global
improvement in patients with acute LBP, although their effect
is small. In addition, meta-analysis of RCTs showed that
NSAIDs were more effective than placebo for acute LBP
without sciatica, but resulted in more adverse events (AEs)
than placebo. There was moderate evidence that NSAIDs are
as effective as acetaminophen for pain relief and global
improvement, but that they have more AEs than acetamino-
phen. There was no evidence that a specific type of NSAID
is more effective than other NSAIDs.

Muscle Relaxants

An SR conducted in 2003 by the Cochrane Collaboration on
muscle relaxants for nonspecific acute LBP included 23
RCTs.*’ The review concluded that there was strong evidence
that muscle relaxants (nonbenzodiazepines) were more effec-
tive than placebo in short-term pain relief and overall
improvement. However, muscle relaxants were also associ-
ated with more AEs than placebo, mostly related to the
central nervous system. The evidence was less clear for use
of benzodiazepines compared with placebo for acute LBP.
There was strong evidence that muscle relaxants in combina-
tion with acetaminophen or NSAIDs were more effective
than either one alone, but had more AEs than either one
individually.

Opioid Analgesics

An SR conducted in 2007 by the Cochrane Collaboration
examined opioids for chronic LBP but did not make any
conclusions for acute LBP. An SR conducted in 2007 by
the APS and ACP on medications for LBP concluded that
opioid analgesics may be a reasonable treatment option but
did not distinguish acute from chronic LBP. Another SR
conducted in 2007 reviewed opioid analgesics for LBP.*®
This review concluded that opioid analgesics may be effi-
cacious for short-term relief of acute or chronic LBP.
However, a meta-analysis in that review reported no signif-
icant pain reduction for opioid analgesics when compared
with placebo.

Manual Therapy

The manual therapy approaches most commonly discussed
in the CPGs were SMT and massage. Although five CPGs
recommended SMT for acute LBP, only one CPG recom-
mended massage for acute LBP. Conclusions from SRs on
related topics are discussed below.

Spinal Manipulation Therapy

An SR conducted in 2004 by the Cochrane Collaboration on
SMT for acute LBP included 29 RCTs.* This review found
evidence of short-term improvement in both pain and physi-
cal function when SMT was compared with traction, corset,
bed rest, home care, topical gel, no treatment, diathermy,
or minimal massage. In addition, SMT was as effective as
common analgesics, physical modalities, exercises, or back
school.

Massage

An SR conducted in 2008 by the Cochrane Collaboration
on massage for nonspecific acute LBP included seven
RCTs.”"" The review concluded that massage might be
beneficial for patients with acute LBP if combined with
exercise and delivered by a licensed therapist. An SR con-
ducted in 2007 by the APS and ACP on massage for acute
LBP identified two SRs on this topic, including the
Cochrane SR described earlier.** This review concluded that
there was not enough evidence to evaluate the efficacy of
massage in acute LBP.

| Physical Modalities
I

The physical modalities most commonly discussed in CPGs
for acute LBP were superficial heat/cold, electrotherapy
(e.g., transcutaneous electrical nerve stimulation), traction
therapy, and ultrasound. The only physical modalities rec-
ommended by CPGs were superficial heat/cold, which were
supported by two CPGs. None of the CPGs recommended
electrotherapy, traction therapy, or ultrasound for acute
LBP. Conclusions from SRs on related topics are discussed
below.

Superficial Heat/Cold

An SR conducted in 2005 by the Cochrane Collaboration on
superficial heat or cold for acute LBP included five RCTs for
heat and one RCT for cold.*® This review concluded that heat
wraps were effective at reducing pain and disability for acute
LBP, and that these effects may be enhanced when combined
with exercise. Related to superficial cold, this Cochrane
review concluded that there is insufficient evidence for cold
therapy for LBP of any duration (e.g., acute, chronic). The
review reported that there is conflicting evidence for heat
versus cold therapy for LBP.

Electrotherapy

An SR conducted in 2006 by the APS and ACP on electro-
therapy for acute LBP included three RCTs.* This review
concluded that interferential therapy has not been shown to
be beneficial for acute LBP.
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Traction Therapy

An SR conducted in 2006 by the APS and ACP on traction
therapy for acute LBP identified three SRs on this topic.** All
of the SRs reported that there was no evidence or there was
insufficient evidence supporting the use of traction therapy
for acute LBP. This SR concluded that traction therapy has
not been shown to be beneficial for acute LBP.

|Other Interventions
T

The other interventions discussed among the CPGs for acute
LBP were acupuncture, biofeedback, and lumbar supports
(e.g., belts, braces, corsets). However, none of the CPGs
recommended these interventions for acute LBP. Conclu-
sions from SRs on related topics follow.

Acupuncture

An SR conducted in 2003 by the Cochrane Collaboration on
acupuncture and dry needling for acute LBP included three
RCTs.” This review found insufficient evidence to support
the use of acupuncture and dry needling for acute LBP. An
SR conducted in 2007 by the APS and ACP on acupuncture
for acute LBP identified three SRs on this topic, including
the Cochrane SR described earlier.* Two of these SRs were
of high quality and concluded that there is insufficient evi-
dence to support the use of acupuncture for acute LBP.

|_| SECONDARY CARE INTERVENTIONS
]

The most commonly discussed secondary care interventions
for the management of acute LBP included medications,
injections, surgery, and other approaches. Each is briefly
discussed here.

Medications

In addition to those reviewed earlier for primary care set-
tings, medications discussed in CPGs for acute LBP included
adjunctive analgesics (e.g., antidepressants, anticonvulsants),
and stronger opioid analgesics. None of the CPGs recom-
mended adjunctive analgesics for acute LBP, and only one
CPG recommended stronger opioids for acute LBP. It should
be noted that the recommendation in that particular CPG
may have lacked specificity in that it combined both weaker
and stronger opioid analgesics.

Injections

The different types of injections discussed among the CPGs
for acute LBP included epidural steroid injections, facet
injections, and soft tissue injections (e.g., trigger point injec-
tions, local anesthetic injections). None of the CPGs recom-
mended these injection treatments for acute LBP.

Surgery

The two main surgical approaches applicable to the manage-
ment of LBP are decompression surgery (e.g., laminectomy,

discectomy) and fusion surgery (e.g., with or without surgical
hardware, using autograft, allograft, or bone growth protein).
Only one of the CPGs recommended decompression surgery
for acute LBP, while none of the CPGs recommended fusion
surgery for acute LBP.

Other Approaches
T

Other secondary care interventions discussed in the CPGs
reviewed included behavioral therapy and multidisciplinary
rehabilitation. Two of the CPGs recommended multidisci-
plinary rehabilitation for acute LBP, while only one CPG
recommended behavioral therapy for acute LBP.

Options for managing symptoms of acute LBP included
various primary and secondary care approaches such as
patient education, medication, manual therapies, physical
modalities, injections, surgery, and other interventions. The
scope of interventions discussed in each CPG was slightly
different, and it was unclear why certain approaches were
included or excluded from their literature search and summary
recommendations. A synthesis of management recommenda-
tions suggests that clinicians should educate patients with
acute LBP about its etiology (e.g., unknown/nonspecific),
prognosis (e.g., likely to improve within weeks with or
without care), and recurrence (e.g., future occurrences are
common), and recommend that the patient stay active despite
discomfort associated with activities of daily living. For
short-term symptomatic relief among those with acute LBP,
acetaminophen, NSAIDs, and SMT are options. It was noted
in some CPGs that trial and error would likely be required
when managing LBP because not all patients respond to the
same interventions.”” Adopting these recommendations
should provide satisfactory care for the vast majority of
patients with LBP in primary care settings.
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| DESCRIPTION

Terminology and Subtypes

The World Health Organization has defined lifestyle as “a
way of living based on identifiable patterns of behavior
which are determined by the interplay between an individu-
al’s personal characteristics, social interactions, and socio-
economic and environmental living conditions.”" To promote
health and improve clinical outcomes in a variety of chronic
conditions, including chronic low back pain (CLBP), health
care providers increasingly recommend interventions aimed
at addressing lifestyle.”* Modifiable lifestyle risk factors are
often nutritional or physiologic in nature, and interventions
to address them commonly include general physical activity,
smoking cessation, and weight loss. There are numerous
types of interventions commonly used for modifiable life-
style risk factors. For physical activity, these include walking
and jogging, swimming, or cycling. For smoking cessation,
these include “cold turkey,” nicotine patch or gum, and group
or cognitive behavioral approaches. For weight loss, these
include calorie restriction, food-type restriction, and medi-
cally supervised diets.

History and Frequency of Use
T

Although health care providers have long sought to improve
their patients’ health through education and advice on general
lifestyle modifications, this has generally depended on the
availability of evidence to support an association between a
risk factor and a particular health condition. The relationship
between low back pain (LBP) and physical inactivity is likely
complex because there is evidence suggesting that either too
much or too little activity may be associated with LBP.
However, there exist numerous potential confounders as

many studies on this topic have occurred in an occupational
setting.

For example, although physical activity such as repeti-
tive lifting or twisting has been associated with LBP, this
was likely confounded by high job dissatisfaction and low
education.”® When examining recreational rather than occu-
pational physical activity, many studies have reported that
general physical fitness appears to lower the incidence or
severity of LBP.”'” Several hypotheses have been offered
for a possible association between LBP and smoking,
including repeated microtrauma from chronic cough
leading to disc herniations, reduced blood flow to the discs
and vertebral bodies leading to early degeneration, and
decreased bone mineral density leading to vertebral body or
end plate injury.""® Systematic reviews (SRs) have
reported that 51% to 77% of epidemiologic studies found a
positive association between smoking and LBP.'*'
Although a causal link between obesity and LBP appears
intuitive because of additional weight on load-bearing
spinal elements and altered biomechanics leading to exces-
sive wear and early degeneration, evidence to support such
hypotheses is lacking. An SR of 65 epidemiologic studies
reported that only 32% found a positive association
between obesity and LBP."”

Little is currently known about the prevalence of lifestyle
modification counseling among spine providers. A cross-
sectional study of 52 consecutive patients presenting to an
academic spine surgery clinic reported that despite an
increased prevalence of morbid obesity (body mass index
greater than 30) compared with the general population, less
than 20% had received counseling about lifestyle modifica-
tion from their primary care physicians.'® It has been reported
that chiropractors commonly offer preventive care services,
including smoking cessation, weight-loss programs, fitness
counseling, and stress management to their patients, includ-
ing those with CLBP."”

39
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Practitioner, Setting, and Availability

Physical activity, smoking cessation, and weight-loss pro-
grams may be self-administered or under the guidance of a
physician, psychologist, therapist, physical therapist, or other
health care provider. These interventions are typically admin-
istered in private practices, outpatient clinics, community
health centers, or physical fitness centers, and are widely
available throughout the United States.

Procedure

Physical Activity

According to the Centers for Disease Control and Prevention,
regular moderate-intensity activity is sufficient to produce
health benefits in those who are sedentary.”” Health care
providers should recommend that adults engage in 30 minutes
of moderate-intensity activity 5 days per week, or 20 minutes
of vigorous-intensity activity 3 days per week. Moderate-
intensity activity burns 3.5 to 7 calories per minute and
includes such activities as walking briskly, mowing the lawn,
dancing, swimming for recreation, and bicycling (Figures 5-1
through 5-3). Vigorous-intensity activity burns greater than
seven calories per minute and includes such activities as
high-impact aerobic dancing, swimming continuous laps, or
bicycling uphill. Regardless of intensity, patients should burn
the recommended 1000 calories per week. To promote physi-
cal activity, patients need to be encouraged to set realistic
personal goals, gradually increasing the length and intensity
of activity, and varying the type of activities to remain inter-
ested and challenged.

Figure 5-1 Moderate intensity physical activity: walking
briskly. (© istockphoto.com/Gary Phillips)

Smoking Cessation

According to the American Cancer Society, smoking cessa-
tion involves four steps: (1) making the decision to quit;
(2) setting a quit date and choosing a quit plan; (3) dealing
with withdrawal; (4) staying “quit” (Figure 5-4).*' The deci-
sion to quit smoking must originate from the patients, who
are more likely to succeed if they: (1) are worried about
tobacco-related disease; (2) believe they are able to quit; (3)
believe that benefits outweigh risks; (4) know someone with
smoking-related health problems. The quit date should occur
within the next month to prepare appropriately and not delay
much further, and might be selected for a special reason (e.g.,
birthday, anniversary, or Great American Smokeout, which
occurs on the third Thursday in November) (Figure 5-5).
Family and friends should be informed of the quit date,
which may require modifying activities previously associ-
ated with smoking (e.g., coffee or alcohol use). Although

] I
Figure 5-2 Moderate intensity physical activity: swimming.
(© istockphoto.com/Darren Wise)

Figure 5-3 Moderate intensity physical activity: bicycling.
(From Edelman CL, Mandle CL. Health promotion throughout the
life span, ed 7. St Louis, 2010, Mosby.)
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Figure 5-4 Smoking cessation steps: 1. Make the decision.
2. Set a quit date. 3. Deal with withdrawal. 4. Stay quit. (©
www.istockphoto.com/Hermann Danzmayr.)

November
w] o] w] ] "] ]

Figure 5-5 The great American smokeout, in the past, has taken
place on the 3rd Thursday in November. It is a target date for
smokers to use to quit the bad habit for good.

nicotine substitutes can reduce physical symptoms of with-
drawal, they should be combined with a plan addressing
psychological aspects of quitting, which are often hardest to
overcome. Care must be taken to recognize and overcome
rationalizations to resume smoking (e.g., “just one cigarette
won’t hurt”). Oral substitutes for cigarettes can be used,

including gum, candy, carrot sticks, or sunflower seeds; exer-
cise and deep breathing may also help alleviate withdrawal
symptoms. Small self-rewards for milestones achieved (e.g.,
one week, one month) can help stay motivated to quit. To
prevent relapses, reasons for quitting should be reviewed
periodically, emphasizing benefits already achieved and
those still to come.

Weight Loss

According to the Weight-control Information Network at the
National Institutes of Health, there are two main categories
of weight-loss programs: nonclinical and clinical.”? The
former may be self-administered or performed with assis-
tance from a weight-loss clinic, counselor, support group,
book, or website. Nonclinical weight-loss programs should
use educational materials written or reviewed by a physician
or dietitian that address both healthy eating and exercise;
programs neglecting the exercise component should be
avoided (Figure 5-6). Although many commercial programs
may promote proprietary foods, supplements, or products,
these may be costly and will not teach participants about
appropriate food selection to maintain long-term weight loss.
Programs promoting specific formulas or foods for easy
weight loss may offer short-term weight loss because of
calorie restriction but should be avoided because they may
not provide essential nutrients, do not teach healthy eating
habits, and are not sustainable. Clinical weight-loss programs
are administered by licensed health care providers including
physicians, nurses, dietitians, or psychologists in a clinic or
hospital setting. These programs may include nutrition edu-
cation, physical activity, cognitive behavioral therapy (CBT),
prescription weight loss drugs, or gastrointestinal surgery,
depending on the desired weight-loss and health status.

| Regulatory Status
1

Not applicable.

'| THEORY

| Mechanisms of Action
T

Lifestyle interventions such as physical activity, smoking
cessation, and weight loss have a wide range of effects on
human health in general, which is likely an important deter-
minant of CLBP. In addition to their general impact on the
body, the specific aspects that may contribute to improving
CLBP for each of these interventions is briefly described
below.

Physical Activity

In general, exercises are used to strengthen muscles, increase
soft tissue stability, restore range of movement, improve car-
diovascular conditioning, increase proprioception, and reduce
fear of movement. Engaging in physical activity through
exercise programs is theorized to improve CLBP through
multiple mechanisms, including improved conditioning and
confidence for daily activities, release of endorphins,
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Figure 5-6 Weight loss programs (A) should emphasize both
healthy eating (B) and increased exercise (C). (A ©
www.istockphoto.com/DNY59; B, © istockphoto.com/Robyn
Mackenzie.)

improved social interaction, reduced fear avoidance, and
decreased generalized anxiety.”*’ The warmth of the water
in hydrotherapy has also been purported to reduce muscle
pain.?®

Disc metabolism may also be enhanced through repetitive
exercise involving the spine’s full active range of motion.
Given that the absence of physical activity is known to
reduce a healthy metabolism, it appears reasonable to believe
that introducing exercise, such as lumbar stabilization exer-
cise, may reverse such findings.” The association between
biochemical abnormalities in the lumbar discs and CLBP has
previously been documented.” Enhanced disc metabolism
could improve repair and enhance reuptake of inflammatory
and nociceptive mediators that may have migrated to an area
of injury.

In some patients with particularly severe or prolonged
CLBP, or psychological comorbidities such as anxiety or
depression, maladaptive illness behavior may become estab-
lished. This type of behavior may manifest itself as fear of
engaging in any activity or movement that has previously
been associated with symptoms of CLBP. As time passes,
virtually all activities gain this association, leading to a gen-
eralized fear of movement in an attempt to minimize exac-
erbations. Engaging in supervised exercise therapy under the
guidance of an experienced clinician able to gradually
increase the type, dose, frequency, or intensity of movements
can help break this cycle and demonstrate that not all move-
ments or activities need be painful. This aspect is addressed
further in other chapters of this text that discuss brief educa-
tion, back schools, fear avoidance training, and functional
restoration.

Smoking Cessation

Smoking cessation is thought to improve CLBP by decreas-
ing exposure to the potentially harmful effects of smoking
related to the lumbar spine. For example, it has been postu-
lated that repeated microtrauma to the intervertebral discs
from chronic coughing associated with long-term smoking
can gradually lead to disc injury or herniation. Smoking is
also thought to reduce blood flow to the discs, which already
have a poor supply, as well as to the vertebral bodies.*' These
effects could eventually lead to accelerated or early degen-
eration from insufficient healing capacity and decreased bone
mineral density. The time required to fully or partially reverse
these effects and observe clinical improvement of CLBP after
smoking cessation is currently unknown.

Weight Loss

Weight loss is thought to improve CLBP by decreasing expo-
sure to the potentially harmful effects of obesity related to
the lumbar spine (e.g., additional weight on load-bearing
spinal elements and altered biomechanics leading to exces-
sive wear and early degeneration).'”*? It may also contribute
to the improvement of CLBP by facilitating participation in
general or back-specific exercises that may not be possible if
a patient is overweight or obese. The time required to fully
or partially reverse these effects and observe clinical
improvements in CLBP after weight loss is currently
unknown.
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Indication

Physical activity is indicated for all patients with CLBP.
Smoking cessation is indicated for all patients with CLBP
who are smokers. Weight loss is indicated for all patients
with CLBP who have a body mass index greater than 30,
high-risk waist circumference, and two or more risk factors
related to obesity.” The included studies did not identify any
factors related to the ideal patient for these interven-
tions.?*** However, all studies noted issues related to
motivation, which needs to be taken into consideration
when recommending patient-driven lifestyle modifications.
Prochaska and DiClemente* outlined five steps required to
modify a person’s lifestyle: (1) precontemplation, (2) con-
templation, (3) determination, (4) action, and (5) mainte-
nance. Specifically in regard to health issues, persistent
lifestyle changes have generally been initiated when patients
connect their lifestyle risk factor to the disease at hand (con-
templation stage). Often these require a major disease event
such as a heart attack. In the case of CLBP, the primary
health care provider may be critical in helping patients estab-
lish this link as the first step toward motivating them toward
change.

Assessment

Before receiving physical activity, smoking cessation, or
weight loss counseling, patients should first be assessed for
LBP using an evidence-based and goal-oriented approach
focused on the patient history and neurologic examination,
as discussed in Chapter 3. Additional diagnostic imaging or
specific diagnostic testing is generally not required before
initiating these interventions for CLBP. Certain question-
naires may be helpful to document the frequency of current
physical activity, smoking, or caloric intake to establish a
benchmark against which future outcomes can be
compared.

'| EFFICACY

Evidence supporting the efficacy of these interventions for
CLBP was summarized from recent clinical practice guide-
lines (CPGs), SRs, and randomized controlled trials (RCTs).
Observational studies (OBSs) were also summarized where
appropriate. Findings are summarized by study design for
each intervention.

Clinical Practice Guidelines

T
Physical Activity
Four of the recent national CPGs on the management of
CLBP have assessed and summarized the evidence to make
specific recommendations about the efficacy of physical
activity or advice to remain active, which implies some form
of physical activity.

The CPG from Europe in 2004 found limited evidence
that aerobic exercise was more effective than back school
with respect to improvements in pain and function.*’ This

CPG also found strong evidence that advice to remain active,
when combined with brief education, is as effective as usual
physical therapy or aerobic exercise with respect to improve-
ments in function.”

The CPG from Italy in 2007 strongly recommended low
impact aerobic exercise for the management of CLBP.*?

The CPG from Belgium in 2006 found moderate-quality
evidence to support the efficacy of aquatic therapy for the
management of CLBP.* This CPG also recommended advice
to remain active.*”

The CPG from the United Kingdom in 2009 concluded
that advice to remain active is likely to be beneficial.**

Smoking Cessation

None of the recent national CPGs on the management of
CLBP have assessed and summarized the evidence to make
specific recommendations about the efficacy of smoking ces-
sation as an intervention for CLBP.

Weight Loss

None of the recent national CPGs on the management of
CLBP have assessed and summarized the evidence to make
specific recommendations about the efficacy of weight loss
as an intervention for CLBP.

Findings from the above CPGs are summarized in
Table 5-1.

Systematic Reviews
T

Physical Activity
Cochrane Collaboration. An SR was conducted in 2004 by
the Cochrane Collaboration on all forms of exercise therapy

Clinical Practice Guideline
Recommendations on Physical Activity,
Smoking Cessation, and Weight Loss
for Chronic Low Back Pain

TABLE 5-1

Reference Country Conclusion*

Physical Activity
41 Europe

Limited evidence that
aerobic exercise is more
effective than back school

Strong evidence that advice
to remain active plus brief
education is as effective
as usual physical therapy
or aerobic exercise

Recommended low-impact
aerobic exercise

Moderate-quality evidence
to support efficacy of
aquatic therapy

Recommended advice to
remain active

Advice to remain active is
likely to be beneficial

42 [taly

43 Belgium

44 United
Kingdom

*No CPGs made specific recommendations about smoking cessation or
weight loss as interventions for chronic low back pain.
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for acute, subacute, and chronic LBP.* A total of 61 RCTs
were identified, including 43 RCTs related to CLBP. Although
results were generally favorable, this review combined all
forms of exercise therapy, including stabilization, strengthen-
ing, stretching, McKenzie, aerobic, and others. As such, these
conclusions are not specific to general physical activity as
discussed in this chapter. This review identified three RCTs
(five reports) that may be related to general physical activity
for CLBP, which are discussed below.?*3-38:4647

American Pain Society and American College of Physicians.
An SR was conducted in 2007 by the American Pain Society
and American College of Physicians Clinical Practice Guide-
line Committee on nonpharmacologic therapies for acute and
chronic LBP.*® That review identified seven SRs related to
all forms of exercise and LBP, including the Cochrane Col-
laboration review mentioned previously.” Although results
were generally favorable, this review combined all forms of
exercise therapy, including stabilization, strengthening,
stretching, McKenzie, aerobic, and others. As such, these
conclusions are not specific to general physical activity as
discussed in this chapter. This review did not identify any
new RCTs.

Smoking Cessation

No recent, high-quality SRs were identified that reported
specifically on the efficacy of smoking cessation as an inter-
vention for LBP.

Weight Loss
No recent, high-quality SRs were identified that reported
specifically on the efficacy of weight loss as an intervention
for LBP.

Findings from the aforementioned SRs are summarized in
Table 5-2.

Randomized Controlled Trials

Five RCTs and seven reports related to those studies were
identified.**>*¥4¢47% Their methods are summarized in
Table 5-3. Their results are briefly described here and are
summarized in Figures 5-7 and 5-8.

Physical Activity

An RCT conducted by Mannion and colleagues included
CLBP patients without neurologic involvement, who had
symptoms lasting longer than 3 months.**“® Participants were
randomized to (1) an intervention consisting of low-impact
aerobics classes, (2) a control consisting of active physical
therapy (ergonomics, strengthening, coordination, and aero-
bics), and (3) a control consisting of trunk muscle condition-
ing devices. All three treatments included 1-hour sessions for
3 months. At the 12-month follow-up, pain scores (visual
analogue scale [VAS]) improved similarly in all three groups
(P values not reported). There were no significant differences
in pain scores between groups. At 12 months’ follow-up,
disability scores (Roland Morris Disability Questionnaire
[RMDQ]) improved in all three groups (P values not
reported). The improvement in disability in the aerobics and
muscle conditioning groups was significantly higher than

Systematic Review Findings on Physical
Activity, Smoking Cessation, and Weight
Loss for Chronic Low Back Pain

# RCTs #RCTs for
Reference in SR CLBP

Physical Activity*
45 61 43

TABLE 5-2

Conclusion

Results were generally
favorable but this
review combined all
forms of exercise
therapy, including
back-specific
exercises discussed
in other chapters.
This conclusion is
not specific to
general physical
activity as discussed
in this chapter.

Results were generally
favorable but this
review combined all
forms of exercise
therapy, including
back-specific
exercises discussed
in other chapters.
This conclusion is
not specific to
general physical
activity as discussed
in this chapter.

48 7 NR

*No SRs were identified regarding smoking cessation or weight loss as
interventions for chronic low back pain.

CLBP, chronic low back pain; NR, not reported; RCT, randomized
controlled trial; SR, systematic review.

that of the physical therapy group. This study was considered
of higher quality.

An RCT by Tritilanunt and colleagues™ included CLBP
patients with symptoms lasting longer than 3 months. Par-
ticipants were randomized to either aerobic exercise (no
further details provided) or a back flexion program for 12
weeks. After the treatment period, both groups saw a statisti-
cally significant improvement in pain scores (VAS). The
aerobic exercise group had statistically significant improve-
ment in pain compared to the back flexion group. This study
was considered of lower quality.

An RCT conducted by Frost and colleagues™"' included
CLBP patients without neurologic involvement, who had
symptoms lasting longer than 6 months. Participants were
randomized to an intervention consisting of a group circuit
exercise class, motivation from a physical therapist, back
school, and core exercise education, or to the control group,
consisting of back school and core exercise education. The
group circuit class included 1-hour sessions twice a week for
four weeks, the back school included two 1.5-hour sessions,
and core exercises were encouraged to be performed twice

23,47
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Randomized Controlled Trials of Physical Activity for Chronic Low Back Pain

Reference Indication Intervention Control (C1) Control (C2)
35 CLBP without Low-impact aerobics Active physical therapy Trunk muscle
46 neurologic class (ergonomics, strengthening, conditioning devices
involvement, 1 hr sessions x 3 mo coordination and aerobics) PT
symptoms >3 PT PT 1 hr sessions x 3 mo
months n =50 1 hr sessions x 3 mo n =49
n =49
38 CLBP, symptoms Aerobic exercise (no Back flexion program NA
>3 months, further details Practitioner not reported
neurologic provided) 12 wk
involvement NR Practitioner not reported n=36
12 wk
n =36
47 CLBP without Group circuit exercise Back school + taught core NA
23 neurologic class + motivation from exercises
involvement, PT + back school + PT
symptoms taught core exercises 1.5 hr x 2 (back school)
>6 months PT 2/day x 6 wk (exercises)
1 hrx 2 x4 wk (Group n =40
circuit)
1.5 hr x 2 (back school)
2/day x 6 wk (exercises)
n=41
36 LBP, neurologic Aquafitness class Usual care on wait list NA
involvement Trained pool volunteer = &8
NR, duration 1-hr x 2 x 4 wk
NR n =56
49 CLBP with or Nordic walking Unsupervised Nordic walking Education about active
without Trained instructor Trained instructor showed living and exercise
neurologic 45 min x 2 x 8 wk participants how to use the Maintained same level
involvement, Cointervention: pain Nordic walker of physical activity
symptoms medication Home use as much as possible Cointervention: pain
>8 weeks n=45 Cointervention: pain medication medication
n =46 n=45

CLBP, chronic low back pain; LBP, low back pain; NA, not applicable; NR, not reported; PT, physical therapist.

daily for 6 weeks. At the 24-month follow-up, mean disabil-
ity scores (Oswestry Disability Index [ODI]) significantly
improved in the intervention group but not the control group.
Disability scores were significantly better in the intervention
group compared with the control group. Pain intensity was
not measured in this study. This study was considered of
higher quality.

An RCT by Mcllveen and Robertson®® included LBP
patients, but the duration of symptoms was not reported.
Participants were assigned to an intervention of aquafitness
classes or a waiting list. The aquafitness classes included
1-hour sessions twice a week for four weeks. At the end of
the treatment, the majority of participants in the intervention
group reported improved pain scores (McGill Pain Question-
naire). A higher proportion of participants in the intervention
reported improved pain scores (McGill Pain Questionnaire)
compared with the controls (P values not reported). Almost
all participants in the intervention group also reported
improved disability scores (ODI), whereas less than half of

those in the control group reported improved disability
(P values not reported).

An RCT by Hartvigsen and colleagues® included CLBP
patients with or without neurologic involvement. In order
to be included, participants had to experience symptoms for
at least 8 weeks. Participants were randomized to one of
three groups: (1) supervised Nordic walking with a trained
instructor during two 45-minute sessions per week over
8 weeks, (2) instruction on how to Nordic walk and advice
to continue Nordic walking at home as much as possible for
8 weeks, or (3) education about active living and exercise
while maintaining the same levels of physical activity as the
4 previous weeks. After 52 weeks of follow-up, the super-
vised Nordic walking group experienced statistically signifi-
cant improvement in pain and function versus baseline
scores. However, participants in the other two groups did not
experience statistically significant differences in pain or
function after 52 weeks of follow-up compared with baseline
scores. No statistically significant differences were observed
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Review: Chronic low back pain and exercise

Comparison: 01 General exercise vs. active control (e.g., physical therapy, education, devices)

Outcome: 02 Disability at final follow-up

General

exercise
mean (SD)

Study
or sub-category N

Active
control
mean (SD)

SMD (random)
95% CI

Weight
%

SMD (random)
95% Cl

01 Roland morris
Mannion 1999 43 5.40 (4.40)
Mannion 2001 43 6.20 (4.60)

90

6.70 (5.05)
6.60 (4.85)

33.57
33.44

~0.27 [-0.63, 0.10]
—0.08 [—0.45, 0.28]

Subtotal (95% CI) 86 174
Test for heterogeneity:

Chi? = 0.48, df = 1 (P = 0.49),

2 = 0%

Test for overall effect:

Z =133 (P =0.18)

02 Patient specific function scale

Hartvisgen 2010 82  14.00 (2.50) 45
Subtotal (95% CI) 82 45
Test for heterogeneity:
not applicable
Test for overall effect:
Z =413 (P < 0.0001)

Total (95% Cl) 168 219
Test for heterogeneity:

Chi2 = 7.53, df = 2 (P = 0.02),

[2=73.4%

Test for overall effect:

Z =1.80 (P = 0.07)

16.00 (2.50)

0

L 67.01  —0.18[—0.43, 0.08]

32.99
32.99

—0.80 [—1.17, —0.42]
—0.80[-1.17, —0.42]

100.00 —0.38[—-0.79, 0.03]

-1 -05 0 0.5 1

Favors Favors
exercise control

Figure 5-7 Physical activity for chronic low back pain: disability outcomes.

between the three groups after 52 weeks of follow-up regard-
ing pain or function.

Smoking Cessation

No RCTs were identified that reported specifically on
the efficacy of smoking cessation as an intervention for
LBP.

Weight Loss
No RCTs were identified that reported specifically on the
efficacy of weight loss as an intervention for LBP.

Observational Studies

T

Physical Activity

Sculco and colleagues® performed a two-phase study. The
first phase involved a pseudo RCT comparing a home aerobic
exercise physical activity program (walking or cycling) with
a control group. There were no significant differences
between groups in regard to overall pain as measured by the
Brief Pain Inventory. The exercise group reported signifi-
cantly lower “worst” pain scores as measured by VAS, which
were 3.47 £ 2.00 (mean £ SD) for the physical activity group
and 5.11 £ 2.80 for controls. The exercise group also had
significantly less anger, depression, and total mood distur-
bance at the end of the intervention. The second phase
involved encouraging all study participants to exercise; they
were then assessed at 30 months. There was only a 57%

follow-up rate. Those patients who exercised routinely
(including crossovers from the control group) had signifi-
cantly less prescriptions for pain medication or physical
therapy, and had improved work status. There were no dif-
ferences in regard to office visits or epidural blocks between
the two groups.

A pseudo RCT conducted by Sjogren and colleagues®
included CLBP patients without neurologic involvement
(duration of symptoms not reported). Participants were
assigned to group exercise classes in water focusing on
general strengthening, endurance, and trunk range of motion,
or the same group exercise classes on land. The classes
included 1-hour sessions twice a week for 6 weeks. After the
treatment period, a significant improvement in mean pain
scores (VAS) was observed in both groups. There was no
significant difference in pain between the two groups.

| SAFETY

Contraindications

Contraindications to lifestyle interventions include CLBP
due to potentially serious spinal pathology such as fracture,
cancer, infection, or cauda equina syndrome. It is unclear
whether a specific subgroup of patients with CLBP could
aggravate their symptoms by engaging in physical activity.
A common exclusion criterion for studies involving physical
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Review: Chronic low back pain and exercise

Comparison: 01 General exercise vs. active control (e.g., physical therapy, education, devices)

Outcome: 01 LBP at final follow-up

General
excercise
mean (SD) N

Study
or sub-category N

Active
control
mean (SD)

SMD (random)

Weight

95% Cl %o

SMD (random)
95% Cl

01 Highest pain
Mannion 1999 47 4.50 (2.70) 90
Mannion 2001 43 4.70 (2.80) 84
Subtotal (95% CI) 90 174
Test for heterogeneity:
Chi2 = 0.12, df = 1 (P = 0.73),
2= 0%
Test for overall effect:
Z=0.22 (P =0.82)

02 Average pain
Tritilanunt 2001 35
Mannion 1999 47
Mannion 2001 43
Subtotal (95% CI) 125
Test for heterogeneity:
Chi2 = 10.98, df = 2 (P = 0.004),
2 =81.8%
Test for overall effect:
Z=0.83 (P =0.41)

2.30 (1.79) 33
3.10 (2.30) 90
3.20 (2.20) 84

083 Low back pain rating scale

Hartvisgen 2010 82 —43.10 (9.00) 45
Subtotal (95% CI) 82 45
Test for heterogeneity:
not applicable
Test for overall effect:
Z = 3.25 (P = 0.001)

Total (95% Cl)

Test for heterogeneity:
Chi2 = 17.90, df = 5 (P = 0.003),
[2=721%

Test for overall effect:

Z=1.46 (P = 0.15)

297 426

4.70 (2.80)
4.65 (2.75)

3.97 (1.92)
3.00 (2.05)
3.05 (2.10)

17.46
17.09
34.54

13.93
17.46
17.09

—0.07 [-0.42, 0.28]
0.02 [—0.35, 0.39]
—0.03 [-0.28, 0.23]

—0.89 [-1.39, —0.39]
0.05 [—0.31, 0.40]
0.07 [—0.30, 0.44]

—37.60 (8.60)

48.47  —0.23[-0.77,0.31]

16.99
16.99

—0.62[—0.99, —0.25]
—0.62 [-0.99, —0.25]

100.00 —0.22[-0.51, 0.08]

-1 -05 0 0.5 1

Favors Favors
exercise control

Figure 5-8 Physical activity for chronic low back pain: pain outcomes.

activity is being medically unfit to participate. Some of the
studies reviewed excluded participants with nerve root irrita-
tion or acute, severe symptoms.”*** However, evidence
from a number of reviews suggests that staying active is
beneficial for both acute LBP and sciatica.’®* It is unclear
where the line needs to be drawn, if at all, between remaining
active and engaging in a formal physical activity regimen;
both are likely beneficial for common LBP.

Adverse Events
T

Lifestyle interventions are generally considered to be safe.
None of the studies reviewed reported any adverse events
associated with physical activity programs. However, some
studies reported lack of participant compliance with the pre-
scribed home exercise programs, which could potentially be
related to exacerbation of symptoms experienced with this
intervention. Such exacerbation of symptoms, if it does in
fact occur, is likely short-lived and related to delayed onset

muscle soreness if the exercise is done too vigorously. As
such, proper education on the concept of “hurt versus harm”
is required before recommending lifestyle interventions
involving physical activity. No serious adverse events have
been reported with these interventions for CLBP. Cardiovas-
cular events, such as a myocardial infarction, are rare but
potentially serious adverse events that could be associated
with physical activity undertaken by patients who are not
medically fit due to comorbidities such as cardiopulmonary
impairment.

|cosTs
|

Fees and Third-Party Reimbursement

In the United States, counseling on lifestyle interventions
such as physical activity, smoking cessation, and weight loss
for CLBP can likely be delivered by a clinician in the context



48 SECTION II  Education

of an office or outpatient visit for a new patient using CPT
codes 99201 (up to 10 minutes), 99202 (up to 20 minutes),
or 99203 (up to 30 minutes). For an established patient, these
can likely be provided during an office or outpatient visit
using CPT codes 99211 (up to 5 minutes), 99212 (up to 10
minutes), or 99213 (up to 15 minutes). Although time is
indicated for the various levels of service and can be a con-
tributing component for selection of the level of office or
outpatient visits, the overarching criteria for selection of the
level of service should be based on medical necessity and the
amount of history, examination, and medical decision making
that was required and documented for that visit.

Alternatively, some of these interventions may also have
more specific CPT codes. For example, smoking cessation
counseling for CLBP can be delivered using CPT codes
99406 (up to 10 minutes) or 99407 (>10 minutes). For dietetic
professional providers who perform counseling services for
weight loss in management of CLBP, the services can be
reported using CPT codes 97802 medical nutrition therapy
(individual, initial visit, each 15 minutes), 97803 medical
nutrition therapy (individual, subsequent visits, each 15
minutes), or 97804 medical nutrition therapy (group, each 30
minutes). If these services are provided by a physician, the
appropriate level of evaluation and management codes
(99201-99215) should be reported. If counseling on physical
activity is provided by a physical therapist who supervises
the exercise, it can be delivered using CPT code 97110 (ther-
apeutic exercises, each 15 minutes).

These procedures are widely covered by other third-party
payers such as health insurers and worker’s compensation
insurance. Although some payers continue to base their reim-
bursements on usual, customary, and reasonable payment
methodology, the majority have developed reimbursement
tables based on the Resource Based Relative Value Scale
used by Medicare. Reimbursements by other third-party
payers are generally higher than Medicare. Third-party
payers will often reimburse a limited number of visits to
licensed health care providers for physical activity, smoking
cessation, and weight-loss interventions if they are prescribed
by a physician and supported by adequate documentation
deeming them medically necessary. Equipment or products
required for those interventions are typically considered to
be included in the procedure reported and are not separately
reportable. Given the need to maintain the gains, if any,
achieved in muscular function through physical activity,
patients are often encouraged to continue this intervention
beyond the initial period of supervised exercise therapy. The
cost for membership in a private exercise facility is generally
$50 to $100 per month. Some insurers in the United States
also provide discounted membership fees to exercise facili-
ties to their members to promote physical activity.

Typical fees reimbursed by Medicare in New York and
California for these services are summarized in Table 5-4.

Cost Effectiveness
T

Evidence supporting the cost effectiveness of treatment pro-
tocols that compared these interventions, often in combina-
tion with one or more cointerventions, with control groups

Medicare Fee Schedule
for Related Services™

CPT Code New York City Los Angeles
Office visits
99201 $41 $44
99202 $70 $76
99203 $101 $109
99211 $20 $22
99212 $41 $44
99213 $68 $73
Smoking Cessation Counseling
99406 $13 $15
99407 $26 $28
Nutritional Counseling
97802 $30 $32
97803 $26 $28
97804 $13
Supervised Exercise Therapy
97110 $30 $32

#2010 Participating, nonfacility amount.

who received one or more other interventions, for either
acute or chronic LBP, was identified from two SRs on this
topic and is summarized below.™* Although many of these
study designs are unable to clearly identify the individual
contribution of any intervention, their results provide some
insight into the clinical and economic outcomes associated
with these approaches.

Physical Activity

An RCT in the United Kingdom compared two approaches
for patients with CLBP.*® The active intervention was deliv-
ered by a physical therapist and consisted of a back school
with education from a book and cassette, group education,
advice to remain active, and CBT. Usual care was delivered
by a general practitioner and included education from a book
and cassette along with other interventions. Clinical out-
comes after 15 months were similar between groups, in that
both improved in pain, function, and utility. Direct medical
costs associated with study and nonstudy interventions over
15 months were $47 higher in the active intervention group.
Based on nonsignificant differences in utility, the incremental
cost effectiveness ratio (ICER) of group training over brief
education alone was $8650 per quality-adjusted life-year
(QALY), well within the generally accepted threshold for
cost utility analyses.

An RCT in the United States compared two approaches
for patients with CLBP.® The naturopathic care group
included acupuncture, exercise, dietary advice, and relax-
ation delivered by a naturopath. The control group included
brief education from a naturopath given in 30-minute
biweekly sessions over 3 months. Both groups also received
an educational booklet, and voluntary crossover was offered
to participants after 12 weeks. Clinical outcomes after 6
months favored the naturopathic care group for improve-
ments in utility. Direct medical costs for study interventions
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over 6 months were $1469 in the naturopathic care group and
$337 in the brief education group. Direct medical costs for
nonstudy interventions over 6 months, including chiroprac-
tic, massage, physical therapy, pain medication, and other
interventions, were $1203 lower in the naturopathic care
group. Indirect productivity costs associated with lost work
days were $1141 lower in the naturopathic care group.
Authors concluded that naturopathic care was more cost
effective than brief education.

An RCT in Finland compared three approaches for
patients with acute LBP in an occupational health center.*
The bed rest group was prescribed complete bed rest for
2 days, after which they were instructed to resume normal
activities. The back exercise group received supervised exer-
cise therapy by a physical therapist, including extension and
lateral bending exercises every other hour. The active group
received advice to remain active. Clinical outcomes after 12
weeks favored the active group for pain and function when
compared to the bed rest group. Direct medical costs associ-
ated with study and nonstudy interventions over 12 weeks
were $144 in the bed rest group, $165 in the back exercise
group, and $123 in the active group. Direct medical costs
associated with home help over 12 weeks were $90 in the
bed rest group, $232 in the back exercise group, and $45 in
the active group. Indirect productivity costs were not esti-
mated, although the number of lost work days favored the
active group. Authors concluded that if indirect productivity
costs had been monetized, the active group would be favored.

An RCT in the United Kingdom compared two approaches
for patients with subacute or chronic LBP.”” The supervised
exercise therapy group received up to eight sessions of stretch-
ing, strengthening, and aerobic exercises, and brief education
on LBP. The usual care group received interventions pre-
scribed by a general practitioner, including physical therapy
in some cases. Clinical outcomes after 1 year favored the
supervised exercise therapy group for improvement in pain,
function, and utility. Direct medical costs associated with
study and nonstudy interventions over 12 months were $145
in the supervised exercise therapy group and approximately
$185 in the usual care group. Indirect productivity costs asso-
ciated with lost work days over 12 months were approxi-
mately $456 in the supervised exercise therapy group and
approximately $663 in the usual care group. Total costs (direct
medical and indirect productivity) over 12 months were there-
fore approximately $601 in the supervised exercise therapy
group and approximately $848 in the usual care group. These
differences in costs were not statistically significant.

An RCT in Norway compared two approaches for patients
sick-listed with CLBP.*® The early intervention approach
received advice to stay active and brief education. The control
group received primary care as usual, which was not speci-
fied. Clinical outcomes after 1 year were similar between the
two groups. Direct medical costs associated with the study
intervention over 3 years were $303 higher in the early inter-
vention group. Indirect productivity costs from lost work
days were $3800 lower in the early intervention group,
mostly due to a faster return to work within the first year of
follow-up. Authors concluded that the benefits of the early
intervention group exceed its costs.

An RCT in Norway compared three approaches for
patients sick-listed with CLBP.*® The supervised exercise
therapy group received instruction on stabilization and
strengthening exercise from a physical therapist. The conven-
tional physical therapy group received one or more interven-
tions including heat, ice, massage, stretching exercises,
electrical muscle stimulation, or traction. The self-care group
received instruction to walk. Participants in all groups received
3 sessions of 1 hour each week for 12 weeks (total 36 ses-
sions). Clinical outcomes after 1 year reported that the super-
vised exercise therapy and conventional physical therapy
groups had greater improvements in pain and function than
the self-care group. Direct medical costs associated with the
study interventions after 1 year were approximately $375 in
the supervised exercise therapy group, approximately $584
in the conventional physical therapy group, and $0 in the
self-care group. Indirect productivity costs associated with
lost work days after 1 year were approximately $13,816 in
the supervised exercise therapy group, approximately $12,062
in the conventional physical therapy group, and approxi-
mately $15,762 in the self-care group. Total costs (direct
medical and indirect productivity) over 1 year were therefore
approximately $14,191 in the supervised exercise therapy
group, approximately $12,646 in the conventional physical
therapy group, and approximately $15,762 in the self-care
group. Authors concluded that both supervised exercise
therapy and conventional physical therapy were cost saving
when compared to self care.

An RCT in the United Kingdom compared two approaches
for patients with acute LBP in primary care.®” The brief pain
management group included brief education, exercise, CBT,
and general physical activity. The physical therapy group
included spinal manipulation, mobilization, massage, back
exercises, and brief education. Clinical outcomes after 1 year
were similar between the two groups for function and quality
of life, although the physical therapy group had marginally
greater gains in utility. Direct medical costs for study and
nonstudy interventions over 12 months were approximately
$254 in the brief pain management group and approximately
$354 in the physical therapy group. Indirect productivity
costs were not reported in this study. Since the physical
therapy group had marginally better clinical outcomes with
greater costs, its ICER was estimated at approximately $3803
per QALY, well within the generally accepted threshold for
cost utility analyses.

An RCT in The Netherlands compared two approaches for
patients with CLBP.®' The intensive training group included
back school, and both individual and group supervised exer-
cise therapy. The usual physical therapy group included inter-
ventions recommended in CPGs, which were not defined.
Clinical outcomes after 1 year were similar between groups,
which both improved in pain, function, and utility. Direct
medical costs associated with study and nonstudy interven-
tions over 1 year were approximately $1468 in the intensive
training group and approximately $980 in the usual physical
therapy group. Indirect productivity costs associated with
lost work days over 1 year were approximately $3797 in the
intensive training group and $3969 in the usual physical
therapy group. Total costs (direct medical and indirect
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productivity) over 1 year were therefore approximately
$5265 in the intensive training group and $4949 in the usual
physical therapy group. Since the intensive training group
had marginally better clinical outcomes with higher overall
costs, its ICER was estimated at approximately $6957 per
QALY, well within the generally accepted threshold for cost
utility analyses.

An RCT in the United Kingdom compared four approaches
for patients with subacute or chronic LBP.** The usual care
from a general practitioner group included various unspeci-
fied interventions, brief education, and advice to remain
active. The usual care from a general practitioner with exer-
cise group included various unspecified interventions, indi-
vidual, and group supervised exercise therapy classes. The
usual care from a general practitioner with spinal manipula-
tion group included various unspecified interventions and
spinal manipulation. The usual care from a general practitio-
ner with spinal manipulation and exercise group included
various unspecified interventions, brief education, advice to
remain active, group and individual supervised exercise
therapy classes, and spinal manipulation. Clinical outcomes
after 1 year were mostly similar, with improvement in pain,
function, and utility, though greater improvement was reported
for utility gains in the usual care with spinal manipulation and
usual care with spinal manipulation and exercise groups.
Direct medical costs associated with study and nonstudy
interventions over 1 year were approximately $503 in the
usual care group, $707 in the usual care with exercise group,
$787 in the usual care with spinal manipulation group, and
$685 in the usual care with spinal manipulation and exercise
group. Indirect productivity costs were not reported. Because
the usual care with spinal manipulation and exercise group
had lower direct costs and greater gains in QALY than usual
care with exercise or usual care with spinal manipulation,
authors concluded that it was cost saving and dominated those
two other choices; its ICER when compared to usual care was
estimated at approximately $5509 per QALY, well within the
generally accepted threshold for cost utility analyses.

The cost effectiveness of smoking cessation and weight
loss for CLBP is currently unknown.

Findings from the above cost effectiveness analyses are
summarized in Table 5-5.

Observational Study

A study compared health care charges for 20,332 employees
at a large manufacturing company before and after smoking
cessation for those with or without chronic conditions (arthri-
tis, allergies, or CLBP).* Total medical charges among those
with CLBP, arthritis, or allergies were significantly lower
among former smokers, whether they had quit zero to four
years ($4027) or five to nine years ago ($4050), compared
with current smokers ($4208). Charges among current or
former smokers were nevertheless significantly higher than
among those who had never smoked ($3108). Authors con-
cluded that health care providers should consider potential
cost savings associated with health promotion such as
smoking cessation among those with chronic conditions,
including CLBP.

| SUMMARY
L]

| Description

To promote health and improve clinical outcomes in a variety
of medical conditions, including CLBP, health care providers
increasingly recommend interventions aimed at improving
lifestyle through physical activity (e.g., walking/jogging,
swimming), smoking cessation (e.g., nicotine patch/gum,
cognitive behavioral approaches), and weight loss (e.g.,
calorie restriction, medically supervised diets). Although
these interventions are widely available throughout the
United States, little is known regarding the prevalence of
lifestyle modification counseling among spine providers.
Chiropractors and physical therapists commonly offer pre-
ventive care services, including smoking cessation, weight-
loss programs, fitness counseling, and stress management to
their patients, including those with CLBP. Such interventions
are typically administered in private practices or outpatient
clinics.

| Theory

In general, exercises are used to strengthen muscles,
increase soft tissue stability, restore range of motion,
improve cardiovascular conditioning, increase propriocep-
tion, and reduce fear of movement. Engaging in physical
activity through exercise programs is theorized to improve
CLBP through multiple mechanisms, including improved
conditioning and confidence for daily activities, release of
endorphins, improved social interaction, reduced fear avoid-
ance, and decreased generalized anxiety. Disc metabolism
may also be enhanced through repetitive exercise involving
the spine’s full active range of motion, improving repair,
and enhancing reuptake of inflammatory and nociceptive
mediators that may have migrated to an area of injury. It
has been postulated that repeated microtrauma to the inter-
vertebral discs from chronic coughing associated with long-
term smoking can gradually lead to disc injury or herniation.
Smoking is also thought to reduce blood flow to the discs,
which already have a poor supply, as well as to the verte-
bral bodies, eventually leading to accelerated or early
degeneration from insufficient healing capacity and
decreased bone mineral density. Weight loss is thought to
improve CLBP by decreasing exposure to the potentially
harmful effects of obesity related to the lumbar spine, such
as additional weight on load-bearing spinal elements and
altered biomechanics leading to excessive wear and early
degeneration. It may also contribute to improvement of
CLBP by facilitating participation in general or back spe-
cific exercises that may not be possible if a patient is over-
weight or obese. Physical activity is indicated for all
patients with CLBP. Smoking cessation is indicated for all
patients with CLBP who are smokers. Weight loss is indi-
cated for all patients with CLBP who have a body mass
index greater than 30, high-risk waist circumference, and
two or more risk factors related to obesity. Diagnostic
imaging or other forms of advanced testing is generally not
required before administering these interventions for CLBP.
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TABLE 5-5

Cost Effectiveness and Cost Utility Analyses of Physical Activity, Smoking Cessation, and Weight Loss
for Acute or Chronic Low Back Pain

Reference Country Direct Medical Indirect
Follow-up Group Costs Productivity Costs Total Costs Conclusion
55 1. Back school, 1. $47 higher NR NR ICER of 1 over 2:
United Kingdom education, CBT, than group $8650/QALY
15 months advice to remain active 2
2. Usual care from 2. NR
general practitioner
56 1. Naturopathic care 1. $1469 1. $1141 lower NR 1. More cost
United States (including exercise) 2. $337 than group 2 effective than 2
6 months 2. Control
32 1. Bed rest 1. $234 NR Were not If indirect costs had
Finland 2. Back exercise 2. $397 estimated been monetized,
12 weeks 3. Advice to remain 3. $168 group 3 would
active be favored
57 1. Supervised exercise 1. $145 1. $456 1. $601 No significant
United Kingdom therapy 2. $185 2. $663 2. $848 difference
1 year 2. Usual care
58 1. Early intervention 1. $303 1. $3800 lower NR Benefits of early
Norway (including advice to higher than than group 2 intervention
3 years stay active) group 2 exceed its cost
2. Usual care
59 1. Supervised exercise 1. $375 1. $13,816 1. $14,191 Groups 1 and 2
Norway therapy 2. $584 2. $12,062 2. $12,646 were cost saving
1 year 2. Conventional physical 3. $0 3. $15,762 3. $15,762 compared with
therapy group 3
3. Self-care
60 1. Brief pain management 1. $254 NR NR ICER of 1 over 2:
United Kingdom 2. Physical therapy 2. $354 $3803/QALY
1 year
61 1. Intensive training 1. $1468 1. $3797 1. $5265 ICER of 1 over 2:
The Netherlands 2. Usual physical therapy 2. $980 2. $3969 2. $4949 $6957/QALY
1 year
62 1. Usual care 1. $503 NR NR ICER of 4 over 1:
United Kingdom 2. Usual care + exercise 2. $707 $5509/QALY
1 year 3. Usual care + SMT 3. $787
4. Usual care + exercise 4. $685

+ SMT

CBT, cognitive behavioral therapy; ICER, incremental cost effectiveness ratio; NR, not reported; QALY, quality-adjusted life-year; SMT, spinal

manipulation therapy.

Efficacy

Three recent CPGs make recommendations on physical
activity for CLBP. One found limited evidence that aerobic
exercise was more effective than back school with respect to
improvements in pain and function, the second strongly rec-
ommended low impact aerobic exercise for CLBP, and the
third reported moderate-quality evidence supporting aquatic
therapy for CLBP. In addition, three of the recent national
CPGs recommended advice to remain active for CLBP,
which implies some form of physical activity. At least five
RCTs examined the efficacy of general exercise for LBP, one
reporting statistically significant improvement for aerobic
exercise versus physical therapy and three reporting statisti-
cally significant functional improvement for general exercise
versus other comparators. None of the recent national CPGs

on the management of CLBP provided recommendations
about smoking cessation or weight loss. None of the identi-
fied SRs were specific to general exercise, smoking cessa-
tion, or weight loss for CLBP. No RCTs were identified for
smoking cessation or weight loss for CLBP.

| Safety

Contraindications to lifestyle interventions include CLBP
due to potentially serious spinal pathology such as fracture,
cancer, infection, or cauda equina syndrome. Lifestyle inter-
ventions are generally considered to be safe, yet muscle sore-
ness may occur. Cardiovascular events may occur when
patients who are not medically fit due to comorbidities such
as cardiopulmonary impairment undertake physical activity.
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Costs

Counseling on lifestyle interventions such as physical activ-
ity, smoking cessation, and weight loss for CLBP can likely
be delivered by a clinician in the context of an outpatient
visit. Medicare reimbursement for these visits ranges from
$13 to $109. At least nine studies examined the cost effec-
tiveness associated with general exercise for CLBP, the
majority of which combined exercise with other interven-
tions rendering it impossible to determine the contribution of
exercise to the cost effectiveness. The cost effectiveness of
smoking cessation and weight loss for CLBP is unknown.

Comments

Evidence from the CPGs, SRs, and RCTs reviewed suggest
that general physical activity may be effective for individuals
with CLBP. However, caution should be used as this conclu-
sion is based on a small number of trials, many of which were
of low quality. Also, many of the interventions were super-
vised exercise therapy and took place in a group setting.
These factors may be important mediators for patient motiva-
tion and development of self-efficacy, in addition to any
benefits derived from physical activity itself. There was no
evidence uncovered as to the efficacy of smoking cessation
or weight loss as interventions for CLBP. Given the possible
causative link between CLBP and these modifiable lifestyle
factors, and the known benefits of smoking cessation and
weight loss on other health conditions, further research on
the effectiveness of these interventions for CLBP is strongly
encouraged.

CHAPTER REVIEW QUESTIONS

Answers are located on page 450.
1. Which of the following elements is not included in the
World Health Organization definition of “lifestyle?”
a. religious beliefs
b. identifiable patterns of behavior
c. social interactions
d. environmental living conditions
2. Which of the following is not considered a modifiable
lifestyle risk factor?
a. nutritional
b. psychological
c. genetics
d. environmental
3. Which of the following is not a theory explaining a
possible association between smoking and low back
pain?
a. repeated microtrauma from chronic cough leading to
disc herniation
b. decreased lung capacity reducing ability to engage in
physical activity
c. reduced blood flow to the discs and vertebral bodies
leading to early degeneration
d. decreased bone mineral density leading to vertebral
body or end plate injury

4. What is the proportion of epidemiologic studies that
have reported a positive association between smoking
and developing low back pain?

a. 8% to 15%

b. 29% to 44%
c. 51% to 77%
d. 81% to 89%

5. Guidelines generally recommend that adults should
engage in physical activity for:

a. 30 minutes at moderate intensity, 5 days per week
b. 60 minutes at moderate intensity, 7 days per week
c. 10 minutes at vigorous intensity 7 days per week
d. 40 minutes at vigorous intensity 2 days per week

6. According to the American Cancer Society, which of the
following is not one of the steps involved in smoking
cessation?

a. making the decision to quit

b. setting a quit date and choosing a quit plan
c. drinking less coffee and alcohol

d. staying quit

7. Weight loss is generally indicated for patients with
CLBP who have a body mass index greater than:

a. 19
b. 30
c. 35
d. 22
e. 45
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Watchful Waiting and
Brief Education
] DESCRIPTION seeking additional care for LBP. Because watchful waiting

Terminology and Subtypes

Watchful waiting, in the context of this chapter, is defined as
minimal care through activity modification, education, and
observation of the natural history of low back pain (LBP). It
is passive in nature and does not include any interventions
delivered by a health care provider to address specific symp-
toms (e.g., prescription medications, injections, supervised
exercises, manual therapies). Watchful waiting does not indi-
cate a complete absence of health care, and does not imply
that symptoms are ignored by the patient. The decision to
initiate watchful waiting may in fact be made by a health
care provider after an initial consultation to rule out the pos-
sibility of potentially serious spinal pathology. This decision
is often made in conjunction with the patient, and may rep-
resent an educated choice by those who have been informed
of the relative efficacy, harms, and costs of available treat-
ment options, and nevertheless select watchful waiting.

As a treatment philosophy, watchful waiting is very con-
servative and relies on giving the patient a chance to heal
naturally without relying on external interventions. Watchful
waiting can also include various patient-initiated comfort
measures such as home heat or ice, postural modifications,
lumbar supports (e.g., braces, belts) or over-the-counter
topical analgesics. Self-care is encouraged to determine
whether a patient can reduce his or her own symptoms
through simple tactics before concluding that more invasive,
costly, time-consuming, or potentially harmful interventions
are warranted. Watchful waiting consists of the following
types of approaches: watchfulness, waiting, reassurance,
activity modification, and education. Most of these are tried
in combination, and may be considered progressive steps in
watchful waiting.

Brief education, on the other hand, usually consists of a
single discussion with a health care provider. The content of
this discussion varies, but typically includes basic education
about the etiology of LBP, the expected prognosis of LBP,
the treatment options available for LBP, tips for self-
managing LBP, and circumstances in which to consider

also requires that clinicians educate their patients about
why it may be an appropriate approach to managing LBP,
the line between watchful waiting and brief education is
often blurry. Advocates of watchful waiting often imply that
brief education will be performed as part of this process
without considering that brief education itself constitutes an
intervention strategy for LBP. Although they are presented
separately in this chapter, watchful waiting and brief educa-
tion may in fact be synonymous depending on how they are
implemented.

History and Frequency of Use
1

The management of LBP has undergone several paradigm
shifts in the past century, from being mostly ignored to
gradually being considered something of a nuisance. LBP
was then attributed to newly discovered pain generators that
could be eliminated with surgical interventions. After poor
long-term results from those interventions, LBP was even-
tually deemed a condition whose etiology was complex but
could nevertheless be addressed with prevention. When
substantial sums were invested in workplace ergonomic
modifications without noticeable improvement in LBP out-
comes, it was proposed that LBP was a biopsychosocial
illness involving physical, behavioral, occupational, and
socioeconomic factors that could be addressed through
behavioral approaches. That view largely prevails today,
and common LBP is now widely considered a benign con-
dition without any obvious anatomic cause that is self-
limiting in the short term and is likely to recur, but can be
managed with conservative approaches. Such statements are
usually made with the caveat that LBP is occasionally asso-
ciated with potentially serious spinal pathology or results in
severe neurologic deficits, both of which may require more
invasive interventions.

Given these changes in the broad understanding of
LBP, it is not surprising that the advice given to patients by
health care providers about LBP has changed markedly over
the years, often resulting in contradictory messages,
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misconception, and confusion. The application of evidence-
based medicine (EBM) to the management of LBP attempted
to improve and clarify this situation. In the early 1990s, the
Agency for Health Care Policy and Research (AHCPR),
presently known as the Agency for Healthcare Research and
Quality (AHRQ), assembled a multidisciplinary group of
expert clinicians and researchers to develop clinical practice
guidelines (CPGs) on the management of acute LBP in
adults based on the best available scientific evidence.' It was
proposed at the time that the first step in managing LBP was
to conduct a basic diagnostic triage and group patients into
one of three categories: (1) potentially serious spinal condi-
tions (e.g., spinal fracture, spinal infection, spinal tumor, or
cauda equina syndrome), (2) nerve root compression (e.g.,
sciatica, radiculopathy), and (3) nonspecific back symptoms.
This triage was intended to be sequential and to unfold by
process of elimination (e.g., after eliminating potentially
serious spinal conditions and nerve root compression, it was
assumed that the patient had nonspecific LBP). Although
potentially serious spinal conditions required additional
diagnostic testing, both nerve root compression and nonspe-
cific LBP were deemed self-limiting in most cases and could
improve without medical attention or with only conservative
interventions. These recommendations were widely distrib-
uted in the United States, and this approach was slowly
adopted by health care providers, after which watchful
waiting became a more accepted option for LBP.

Traditional approaches based on the medical model of
disease were contrasted with a biopsychosocial model of
illness to reexamine success and failure in the management
of LBP. This shift in thought regarding LBP inspired others
to reconsider its management. For example, Indahl and col-
leagues began telling patients with LBP that light activity
would not further injure their discs or other structures.” Fol-
lowing a clinical examination, brief education was given by
a physiatrist, physical therapist, or nurse, who instructed
patients that the worst thing they could do to their back was
to be too careful. Any perceived link between emotions and
chronic low back pain (CLBP) was simply attributed to
increased tension in the muscles. Brief education has also
been managed in the physical therapy setting.>* Cherkin and
colleagues evaluated the value of an educational booklet in
patients with acute LBP, which was not effective in reducing
symptoms, disability, or health care use.” Their findings
challenged the value of purely educational approaches in
reducing symptoms and costs of LBP when delivered solely
with a booklet.

Practitioner, Setting, and Availability

A licensed health care provider trained in recognizing signs
and symptoms of red flags associated with serious spinal
pathology may administer this intervention. This may include
a primary care physician, spine specialist, chiropractor, or
physical therapist. The qualifications and training required
for brief education varies considerably depending on the
nature of the advice given. This intervention is widely avail-
able in the United States in a variety of private practice,
clinic, or hospital settings.

| Procedure

Watchful Waiting

Watchfulness. Waiting for symptoms of LBP to resolve
does not mean ignoring telltale signs of something more
serious, thus the term “watchful” waiting. If a health care
provider is recommending watchful waiting for someone with
LBP, a detailed medical history is critical. Certain conditions
require urgent diagnosis and treatment (e.g., tumors, which
usually cause slow, progressive pain, unless there is a patho-
logic fracture). Acute pain, in the back or leg, may also be
caused by disc herniation, whereas paraspinal symptoms are
usually muscular in origin. Most LBP is mechanical in nature
(worse when loading or moving the back). Nonmechanical
back pain, or pain during rest, usually indicates an inflamma-
tory, infectious, or oncologic origin. There are also certain
conditions that exhibit red flags, which can be detected with
careful screening through history-taking and physical exami-
nation and need urgent diagnosis and appropriate treatment.

Waiting. It has been observed in several reports that the
vast majority of acute LBP episodes resolve spontaneously
with time (Figure 6-1). A preexisting active lifestyle has been
shown to accelerate symptomatic recovery and to reduce
chronic disability.” The routine use of passive treatment
modalities is not recommended, because it might promote
chronic pain behavior. Such interventions may be more
appropriate for “subacute” pain. The British Medical Journal
reported that increased stress from therapeutic exercises may
be harmful in acute LBP based on a randomized clinical trial
that was included in the Philadelphia Panel.?

Reassurance

Reassurance may help patients, decreasing their stress and
anxiety, and thus reducing inappropriate pain behavior and
encouraging proactive healthy behavior (Figure 6-2). Reas-
surance may be the first step of psychological treatment.
Some authors recommend that in addition to the traditional
examination of neurologic symptoms and signs, psychologi-
cal factors should be considered at the initial visit for a

[T

Figure 6-1 Watchful waiting requires patience and education.
(Image courtesy of Deluxe for Business, Shoreview, MN.)
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Figure 6-2 Reassurance is an important part of watchful
waiting.

patient with an episode of LBP. Reassurance usually consists
of educating the patient that LBP is a common problem and
that 90% of patients recover spontaneously in 4 to 6 weeks.’
Patients also need to be reassured that complete pain relief
usually occurs after, rather than before, resumption of normal
activities and that they may return to work before obtaining
complete pain relief; working despite some residual discom-
fort from LBP poses no threat and will not harm them."

Activity Modification

Although severe LBP may necessitate rest or activity modi-
fication as tolerated by each patient, mandatory bed rest has
not been shown to be beneficial in the overall course of acute
back pain. If disabled by pain, bed rest may be recommended,
but for no more than two days, because longer periods of bed
rest can delay recovery.'”'” The Philadelphia Panel found
good evidence to encourage continuation of normal activities
as an intervention for people with acute LBP.* The Institute
for Clinical Systems Improvement (ICSI) also recommends
that patients with acute LBP be advised to stay active and
continue ordinary daily activities within the limits permitted
by the pain. Patients may be advised to carefully introduce
activities back into their day as they begin to recover.'
Gradual stretches and regular walking are good ways to get
back into action. Patients also need to be told to relax,
because tension will only make their back feel worse. Patients
should also be instructed to avoid activities that caused
the onset or aggravation of symptoms, especially those
that peripheralize (spread outward to the extremities)
symptoms.

Education

Educating patients about LBP can help them take steps in
their everyday lives that will help maintain back health
(Figure 6-3). Although most studies point to the spontaneous
resolution of the vast majority of episodes of LBP, there
exists controversy in this area. For example, ICSI provides a
slightly less optimistic outlook and states that most patients
will experience partial improvement in 4 to 6 weeks and will
have a recurrence of LBP in 12 months." The long-term

Figure 6-3 Education is an important component to managing
low back pain. (© istockphoto.com/Richard Gaydos.)

course of LBP typically allows for a return to previous activi-
ties, although often with some pain. Employers are encour-
aged to develop and make available patient education
materials concerning prevention of LBP and care of the
healthy back. Topics that should be included are promotion
of physical activity, smoking cessation, and weight control;
these interventions are reviewed in Chapter 5. Emphasis
should be on patient responsibility and self-care of acute
LBP. Employer groups should also make available reason-
able accommodations for modified duties or activities to
allow early return to work and minimize the risk of prolonged
disability. Education of frontline supervisors in occupational
strategies to facilitate an early return to work and to prevent
prolonged disabilities is recommended."

Patients with CLBP often find that their symptoms wax
and wane over time, and many of them have devised means
of minimizing their symptoms. In the event that these
methods are no longer effective, symptoms are worsening,
physical function is interfering with their ability to conduct
normal activities, sleep is deteriorating and is no longer
restful, or quality of life has decreased markedly, it is reason-
able to seek advice from a health care provider. Even those
patients dedicated to watchful waiting may need to consult
with a health care provider at some point to receive additional
reassurance and advice on other approaches to managing
their LBP.

Brief Education. Brief education encompasses many of the
elements already described and attempts to achieve the same
goals as back schools in a condensed time period. Brief edu-
cation often consists of a single discussion with a health care
professional, including physical therapists, primary care phy-
sicians, chiropractors, or behavioral health care providers.
Follow-up sessions may also be held to reinforce some of the
important messages or monitor changes in clinical presenta-
tion (Figure 6-4). Alternatively, brief education may also be
delivered by a trained lay person (often someone who has
personally experienced CLBP), or supplemented through a
brochure or book, or in a moderated online discussion
group."? Brief education often summarizes some of the basic
information about LBP presented in lengthier back schools.
Back schools are not standardized but generally encourage
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Figure 6-4 Reinforcement may be required to educate patients
about low back pain.

self-management using heat, ice, over-the-counter analge-
sics, or relaxation techniques, provide advice to remain
active despite the pain, and address common misconceptions
about LBP (e.g., that diagnostic imaging is always required).

| Regulatory status
T

Not applicable.

THEORY

Mechanism of Action

The principal mechanism of action involved in watchful
waiting is allowing sufficient time for the body’s natural
healing mechanisms to repair the injured tissues at the root
of CLBP, whatever they may be. Watchful waiting therefore
depends on what is currently known about the natural history
of LBP. Epidemiologic studies of LBP indicate that it is a
common but benign condition of mostly unknown etiology
that generally improves within a few weeks and disappears
within a few months, although periodic recurrences are
expected.'* Such observations are based on population studies
and cannot be extrapolated to every patient with LBP. Watch-
fulness is therefore necessary to identify rare but potentially
serious spinal pathology that may be responsible for symp-
toms and may require urgent treatment. It is also important
to identify rare nonspinal causes of LBP that may need to be
addressed if the LBP is to improve.

An essential component of watchful waiting is continual
reassurance, which is thought to decrease anxiety related to
the LBP, and therefore minimize its negative impact on
recovery and quality of life. Although temporary activity
modification may occasionally be required for severe acute
LBP, patients with CLBP need to be instructed to remain
physically active and not attempt to favor their backs by

avoiding activities perceived to aggravate symptoms. Edu-
cating patients, as stated previously, can help them take steps
in their own everyday lives that will help maintain back
health.

Nonspecific CLBP may have an association with an
imprint of pain that exists in the central nervous system,
specifically the spinal cord and the brain. Thus, patients who
experience acute LBP — even if it fully resolves—may con-
tinue to have residual pain signals in the central nervous
system. This makes it important to properly treat acute LBP,
avoiding treatments that may unnecessarily aggravate the
symptoms, and especially letting self-limiting episodes expe-
rience a natural recovery.

| Indication

Watchful Waiting

This intervention is indicated for patients with nonspecific
CLBP without red flags for serious spinal pathology who do
not wish to seek any form of active care and understand the
advantages and disadvantages of watchful waiting.

Brief Education

The ideal patient may be a young manual laborer who enjoys
his or her job but has been out of work (for the first time) for
less than 8 weeks due to LBP. Although these patients have
a normal range of motion, they move carefully in an attempt
to avoid pain, and their back muscles are tense and painful.
Magnetic resonance imaging may have revealed a small disc
protrusion, which is not believed to be the cause of pain or
functional limitations. They may have tried medications,
massage, and acupuncture, but these did not improve their
symptoms.

| Assessment

Before receiving watchful waiting or brief education, patients
should first be assessed for LBP using an evidence-based and
goal-oriented approach focused on the patient history and
neurologic examination, as discussed in Chapter 3. Addi-
tional diagnostic imaging or specific diagnostic testing is
generally not required before initiating these interventions
for CLBP.

|| EFFICACY

Evidence supporting the efficacy of these interventions for
CLBP was summarized from recent CPGs, systematic
reviews (SRs), and randomized controlled trials (RCTs).
Observational studies (OBSs) were also summarized where
appropriate. Findings are summarized by study design for
each intervention.

Clinical Practice Guidelines
T

Watchful waiting
None of the recent national CPGs on the management of
CLBP have assessed and summarized the evidence to make
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specific recommendations about the efficacy of watchful
waiting as a sole intervention for CLBP. However, many
CPGs have included a discussion of related messages, i.e.,
diagnostic tests are rarely indicated for most patients with
CLBP, many interventions have relatively small effects, and
education and self-care should be encouraged to improve
long-term outcomes.

Brief Education

Four of the recent national CPGs on the management of
CLBP have assessed and summarized the evidence to make
specific recommendations about the efficacy of brief
education.

The CPG from Europe in 2004 found conflicting evidence
that brief education delivered through Internet-based discus-
sion groups is more effective than no intervention with
respect to improvements in pain and function.” That CPG
also found limited evidence that brief education is as effec-
tive as massage or acupuncture with respect to improvements
in pain and function. That CPG also found moderate evi-
dence that brief education combined with advice to remain
active is more effective than usual care with respect to
improvements in disability. That CPG also found moderate
evidence that brief education encouraging self-care is more
effective than usual care with respect to improvements in
function, but not pain. That CPG also found strong evidence
that brief education, when combined with advice to remain
active, is as effective as usual physical therapy or aerobic
exercise with respect to improvements in function. That
CPG recommended brief education in the management of
CLBP.

The CPG from Belgium in 2006 found moderate evidence
that brief education is effective with respect to improvements
in function and disability.” That CPG recommended brief
education in the management of CLBP.

The CPG from the United States in 2007 found evidence
of a moderate benefit for brief education in the management
of CLBP.'®

The CPG from the United Kingdom in 2009 reported that
brief education alone is not sufficient for the management of
CLBP.”

Findings from the above CPGs are summarized in
Table 6-1.

Systematic Reviews
T

Watchful Waiting

No recent, high-quality SRs were identified that reported
specifically on the efficacy of watchful waiting as an inter-
vention for LBP.

Brief Education

Cochrane Collaboration. An SR was conducted in 2008 by
the Cochrane Collaboration on individual patient education
for acute, subacute, and chronic nonspecific LBP.'® A total of
24 RCTs were included. Of those, 14 included acute or sub-
acute LBP patients, 4 included CLBP patients, and 6 included
a mixed population.”'**’ This SR concluded that individual
education was not effective compared with noneducational

Clinical Practice Guideline
Recommendations About Watchful
Waiting and Brief Education

for Chronic Low Back Pain*

TABLE 6-1

Reference Country Conclusion

Brief Education

13 Europe Recommended for
management of CLBP

15 Belgium Recommended for
management of CLBP

16 United States Evidence of moderate
benefit

17 United Kingdom Brief education alone is

not sufficient

*No CPGs made recommendations about watchful waiting as an
intervention for CLBP.
CLBP, chronic low back pain.

interventions for CLBP. In particular, written educational
material is less effective than noneducational interventions.

Other. An SR was conducted in 2008 by Brox and col-
leagues on back schools, brief education, and fear avoidance
training for CLBP*' A total of 23 RCTs were included, of
which 12 pertained to brief education. This SR concluded
that there is strong evidence that brief education leads to
reduced sick leave and short-term disability versus usual
care. However, there was strong evidence that brief education
in the clinical setting did not reduce pain compared with
usual care and limited evidence that brief education in the
clinical setting did not reduce pain compared with back
school or exercise. Furthermore, this SR concluded that there
is conflicting evidence for certain types of brief education
(e.g., back book, Internet discussion) versus comparators
such as a waiting list, no intervention, massage, yoga, or
exercise.

Findings from the above SRs are summarized in
Table 6-2.

Randomized Controlled Trials
1

Watchful Waiting
No RCTs were identified that reported specifically on the
efficacy of watchful waiting as an intervention for LBP.

Brief Education

Eleven RCTs and 14 reports related to those studies were
identified ?!32%31-33-34364247 Their methods are summarized
in Table 6-3. Their results are briefly described here.

An RCT conducted by Indahl and colleagues®** included
LBP patients at a spine clinic in Norway. Participants were
patients with subacute or chronic (4 to 12 weeks) LBP who
were referred to the clinic; excluded were pregnant women
on sick leave for LBP and patients with LBP lasting longer
than 12 weeks. The intervention group (initially, n = 463;
5-year follow-up, n = 245) were assigned to treatment con-
sisting of an examination, information about reflex activation
of spinal muscles, reassurance to reduce fear and sickness
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Systematic Review Findings on Watchful Waiting and Brief Education for Chronic Low Back Pain*

Reference # RCTs in SR #RCTs for CLBP Conclusion
Brief Education
18 24 4 chronic Brief education is not effective compared with noneducational
6 mixed population interventions in CLBP.
41 12 12 Brief education in the clinical setting is not effective compared with

usual care and does not reduce pain compared with back school or
exercise.

Conflicting evidence for certain types of brief education (e.g., back book,
Internet discussion) versus comparators such as a waiting list, no
intervention, massage, yoga, or exercise

*No SRs were identified about watchful waiting as an intervention for chronic low back pain.
CLBP, chronic low back pain; RCT, randomized controlled trial; SR, systematic review.

Randomized Controlled Trials of Brief Education for Chronic Low Back Pain

Reference  Population Intervention Control (C1) Control (C2)
2,42 Subacute and CLBP,  Examination, information about ~ Usual care NA
neurologic reflex activation of spinal n =512 n = 244 for
involvement NR, muscles, reassurance to 5-year follow-up
symptoms 4-12 reduce fear and sickness study*?
weeks behavior, mini-back school,
encouraged to set their own
physical activity goals
Physiatrist, nurse, PT
1x2-3hr+1x1-2 hr,
reinforced after 3 mo and
1 yr, open door
n = 463% n = 245 for 5-year
follow-up study*?
43 LBP, neurologic Information on red flags, Usual care NA
involvement NR, common causes of LBP, n=126
duration of factors contributing to pain,
symptoms NR exercise, and activity,
biomechanics, stress
management and problem
solving, book and
videotapes used for self-
management, and exercises
Lay person with LBP
2 hr x 4 in 4 wk
n=129
21, 44 LBP without Examination and reassurance Usual care NA
neurologic as described by Indahl,?*? GP
involvement, stay active and home activity —n =237
duration NR Physiatrist, PT
2x1-2hr
n =220
36 LBP without Educational book and video Traditional Chinese Therapeutic massage
neurologic (self-care) medical acupuncture Massage therapists
involvement, Self-care Acupuncturists 10 visits in 10 weeks
duration NR n =90 10 visits in 10 weeks n=78
n=94
45 LBP without Back pain e-mail discussion Subscription to a NA
neurologic group + a book and non-health-related
involvement, videotape magazine
symptoms <90 Physician, psychologist, PT n =284

consecutive days

Frequency, duration not
defined
n =296
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Randomized Controlled Trials of Brief Education for Chronic Low Back Pain—cont’d

Reference  Population Intervention Control (C1) Control (C2)
29 LBP without Examination and reassurance Examination and Usual care
neurologic as described by Indahl,2# aerobic dance GP, specialists if necessary
involvement, assessment of function, program modified for n=29
duration NR instruction to activate deep LBP patients
stabilizing muscles, stay PT
active 2-3 x 1 hr weekly for
Hospital outpatient and primary 15 weeks
care n =230
Physiatrist, PT
2 x0.5-1 hr
n=34
25, 46 LBP, neurologic Examination, information and Same + worksite visit Usual care
involvement NR, reassurance as described by by PT GP, specialists if necessary
symptoms >4 wks Indahl,>** stay active, and Primary care, n=>57
but <3 mos home activity, confirmation occupational
by second physician medicine, physician,
Primary care, occupational physiatrist, PT
medicine physician, 2+ 1hr
physiatrist, PT n =51
2 hr
n =56
47 CLBP without Internet-based pain Waiting list NA
neurologic management program with n=29
involvement, telephone support, discuss
symptoms negative thoughts and
>3 months beliefs, active coping,
relaxation, stretching,
exercises
Psychologist and PT
Active access for 8 weeks
n=22
34 LBP without Mailed self-care book* Yoga Exercises (information,
neurologic n=230 Yoga instructor goal-setting, aerobic,
involvement, 12 weekly 75-min strength, and flexibility
symptoms classes exercises)
>12 weeks n =36 PT
12 weekly 75-min classes
n=_35
31 CLBP without Back book + back school Spinal stabilization Manual therapy + back
neurologic PT exercises + back school
involvement, 3 hr x 1 (back school) school PT
current episode n =60 PT 3hrx1+10wkx 1 hr
>12 weeks Shrx1+10wkx1hr n=121
n=121
33 CLBP without Information based on current Information in
neurologic knowledge of accordance with
involvement, neurophysiology of pain Swedish Back School
symptoms PT 1 x 3 hr + homework
>6 months 1 x 3 hr + homework (questions related to

(questions related to the
education) daily for 2 weeks
n =31

the education) daily
for 2 weeks
n=27

*Zelens design.

CLBP, chronic low back pain; GP, general practitioner; LBP, low back pain; NA, not applicable; NR, not reported; PT, physical therapist.
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behavior, mini-back school, and encouragement to set their
own physical activity goals. The control group (initially, n =
512; 5-year follow-up, 244) consisted of usual care. Pain and
disability outcomes were not measured in this study. This
study was considered of higher quality.

AnRCT conducted by Von Korff and colleagues* included
LBP patients in a primary care setting in the United States.
Participants were eligible if they had a primary care visit for
back pain and were aged 25 to 70 years. Those who were
considered for back surgery, or were planning to disenroll
from the health maintenance organization (HMO) at which
the study was based were excluded. The intervention group
(n=129) was assigned to treatment consisting of four 2-hour
sessions which provided information on red flags, common
causes of LBP, factors contributing to pain, exercise and
activity, biomechanics, stress management and problem-
solving, book and videotapes used for self-management, as
well as exercises over 4 weeks. The control group (n = 126)
was assigned to usual care. At the 12-month follow-up, there
was a reduction in pain intensity (scale 0-10) in both groups
compared with baseline. In the intervention group, pain
scores decreased from 5.35 £ 1.99 to 3.22 + 2.03, and in the
control group, they decreased from 5.66 * 2.06 to 3.79 %
2.35. The pain scores were not significantly different between
the two groups at 12 months (P = .19). At the 12-month
follow-up, disability scores (23-item Roland Morris Disabil-
ity Questionnaire [RMDQ]) was reduced in both groups. In
the intervention group, RMDQ scores decreased from 9.50 *
6.11 to 5.75 £ 6.31, and in the control group, they decreased
from 9.42 + 6.45 to 6.75 + 6.39. The difference between the
groups at 12 months was not statistically significant (P =
.092), but the trend was in favor of the intervention. This
study was considered of lower quality.

An RCT by Molde Hagen and colleagues®** included
workers with subacute LBP in a rehabilitation department in
Norway. Participants had to be sick-listed for 8 to 12 weeks
for LBP with or without radiating pain and be aged 18 to 60
years. Exclusion criteria included pregnancy, recent low back
trauma, cauda equina symptoms, cancer, osteoporosis, rheu-
matic low back disease, and ongoing treatment for LBP by
another specialist. The intervention group (n = 220) was
assigned to a program consisting of two sessions of 1 to 2
hours of an examination and reassurance as described by
Indahl and colleagues,>** advice to stay active, and encour-
agement of home activity. The control group (n = 237) was
assigned to usual care. No pain and disability outcomes were
measured. This study was considered of higher quality.

An RCT by Cherkin and colleagues® included workers
with LBP in the United States. Participants were HMO
enrollees who had a primary care visit for LBP, still had
significant LBP, and were aged 20 to 70 years. Exclusion
criteria included symptoms of sciatica, acupuncture or
massage for LBP in the past year, back care from a specialist
or complementary and alternative medicine provider, severe
clotting disorders or anticoagulant therapy, cardiac pacemak-
ers, underlying systemic or visceral disease, pregnancy,
involvement with litigation or compensation claims for LBP,
inability to speak English, severe or progressive neurologic
deficits, lumbar surgery within the past three years, recent

vertebral fracture, serious comorbid conditions, and bother-
someness of LBP rated as less than 4 on a scale of 0 to 10.
The intervention group (n = 90) was assigned to self-care
with an educational book and video. The first control group
(n = 94) was assigned to 10 sessions of traditional Chinese
medical acupuncture over 10 weeks, and the second control
group (n = 78) was assigned to 10 sessions of therapeutic
massage over 10 weeks. At the 1-year follow-up, symptom
bothersomeness was reduced in all three groups. Bother-
someness scores decreased from 6.1 (95% CI, 5.7-6.5) to 3.8
(95% CI, 3.1-4.5) in the intervention group; 6.2 (95% CI,
5.8-6.5) to 4.5 (95% CI, 3.8-5.2) in the acupuncture control
group; 6.2 (95% CI, 5.8-6.6) to 3.2 (95% CI, 2.5-3.9) in the
massage control group. The differences between the groups
(adjusted for baseline values) were statistically significant
(P =.003). At the 1-year follow-up, there were also improve-
ments in disability in all three groups. RDQ scores decreased
from 12.0 (95% CI, 10.9-13.0) to 6.4 (95% CI, 5.1-7.7) in
the intervention group; 12.8 (95% CI, 11.7-13.8) to 8.0 (95%
CI, 6.6-9.3) in the acupuncture control group; and 11.8 (95%
CI, 10.8-12.7) t0 6.8 (95% CI, 5.5-8.1) in the massage control
group. The differences between the groups (adjusted for
baseline values) were statistically significant (P = .03).
Although the differences in symptom bothersomeness and
disability between the massage and acupuncture groups were
statistically significant, the improvements in the self-care
intervention over the acupuncture control was not statisti-
cally significant. This study was considered of higher quality.

An RCT was conducted by Lorig and colleagues® on
LBP patients recruited through the Internet, workplaces,
and public service announcements. Participants had at least
one outpatient visit for back pain in the past year, no red
flags (back pain with unintended weight loss, pain not
improved with rest, back pain secondary to significant
trauma, acute onset of urinary retention or overflow inconti-
nence, loss of anal sphincter tone or fecal incontinence,
saddle anesthesia, or global or progressive motor weakness
in the lower limbs), access to a computer and an e-mail
account, and residence in the United States. Exclusion crite-
ria included back pain that had continued for over 90 con-
secutive days and continued to cause major activity
intolerance, planned back surgery, receiving disability insur-
ance payments for back pain, inability to understand and
write English, pregnancy, back pain due to systemic disease,
comorbid conditions that limited functional ability, and ter-
minal illness. The intervention group (n = 296) was assigned
to a back pain e-mail discussion group, and received a book
and videotape. The control group (n = 284) was assigned to
a subscription to a non-health-related magazine. After 12
months, improvements in pain (visual numeric scale, 0-10)
were greater in the intervention group compared with the
control (P = .002). The mean change (standard deviation
[SD]) in the intervention group was —1.50 (2.64) compared
with —1.02 (2.60) in the control group. Disability (RDQ)
also improved during this time, with greater improvements
in the intervention group (P < .001). The mean change (SD)
in the intervention group was —2.77 (4.68) compared with
—1.51 (4.97) in the control group. This study was consid-
ered of lower quality.
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An RCT conducted by Storheim® included nonspecific
LBP patients, with duration of symptoms unspecified. Par-
ticipants were randomized to three groups: (1) intervention,
consisting of an examination and reassurance as described by
Indahl,** assessment of function, instruction to activate deep
stabilizing muscles, and advice to stay active; (2) a control
group consisting of examination and aerobic dance program
modified for LBP patients; and (3) a control group consisting
of usual care. The first intervention consisted of two 0.5- to
1-hour sessions with a hospital outpatient and primary care
physiatrist, and a physical therapist. After the treatment
period, there were improvements in pain scores (visual
analog scale [VAS] 0-100) in all three groups, with the largest
improvement in the intervention group (P values not
reported). There were no statistically significant differences
in pain between groups. After the treatment period, there
were improvements in disability (RMDQ) in all three groups,
with the largest improvement in the intervention group (P
values not reported). The improvement in disability in the
intervention group was significantly higher than in the usual
care control group. There were no other significant differ-
ences between groups. This study was considered of higher
quality.

An RCT conducted by Karjalainen and colleagues
included occupational LBP patients with symptoms of more
than 4 weeks but less than 3 months. Participants were ran-
domized to three groups: (1) examination, information, and
reassurance as described by Indahl,>* advice for staying
active and home activity, and confirmation by a second phy-
sician (mini-intervention); (2) the same intervention as the
first group, with a worksite visit by a physical therapist; and
(3) usual care. The interventions consisted of a 2-hour session
with a primary care physician, occupational medicine physi-
cian, physiatrist, and physical therapist. The worksite visit
was 1 hour. After 24 months, there was a modest reduction
in mean pain scores (0-10 scale) in all groups (P values not
reported). There were no significant differences in pain
between the mini-intervention group or the worksite visit
group and the usual care control group. After 24 months,
there were reductions in disability (Oswestry Disability
Index [ODI]) in the worksite visit group and the usual care
group, but not the mini-intervention group (P values not
reported). There were no significant differences in disability
between the mini-intervention group or the worksite visit
group and the usual care control group. This study was con-
sidered of higher quality.

An RCT conducted by Buhrman and colleagues” included
CLBP patients without neurologic involvement with symp-
toms lasting longer than 3 months. Participants were assigned
to either an intervention consisting of an Internet-based pain
management program with telephone support, discussion of
negative thoughts and beliefs, active coping, relaxation,
stretching, and exercises, or to a control group, consisting
of being on a waiting list. Intervention participants had
access to the program for 8 weeks and were treated by a
psychologist and a physical therapist. At the 3-month
follow-up, there was little change in mean pain scores (pain
diary, Multidimensional Pain Index) in the intervention group
(P values not reported), and a decrease in the control group.

25,46

The difference between the two groups was not statistically
significant. Disability was not measured in this study. This
study was considered of lower quality.

An RCT conducted by Sherman and colleagues™ included
LBP patients without neurologic involvement, with symp-
toms lasting longer than 12 weeks. Participants were ran-
domized to three groups: (1) intervention, consisting of a
mailed self-care book; (2) the first control, consisting of
yoga classes; and (3) the second control, consisting of exer-
cises (information, goal-setting, aerobic, strength, and flexi-
bility exercises). The yoga and exercise groups had 75-minute
classes once a week for 12 weeks. Twenty-six weeks after
randomization, mean pain scores (bothersomeness) decreased
for all three groups, with the largest reduction in the yoga
group and the smallest reduction in the book group (P values
not reported). The pain reduction in the yoga group was
significantly higher than the book or exercise groups. There
was no statistically significant different when comparing the
book and exercise groups. Disability scores (RMDQ) also
decreased in all three groups with the largest reduction in the
yoga group and the smallest reduction in the book group (P
values not reported). The improvement in disability in the
yoga and exercise groups was significantly greater when
compared with the book group. This study was considered
of higher quality.

An RCT conducted by Goldby and colleagues®' included
CLBP patients without neurologic involvement, with a
current episode lasting longer than 12 weeks. Participants
were randomized to three groups: (1) an education interven-
tion consisting of a back book and back school; (2) spinal
stabilization exercises and back school; and (3) manual
therapy and back school. The back school included one
3-hour session, and the manual therapy and spinal stabiliza-
tion exercises were provided for 1 hour a week for 10 weeks.
At the 24-month follow-up, mean pain scores (0-100 scale)
significantly improved for the spinal stabilization and manual
therapy groups, but worsened for the education group (not
statistically significant). At the 24-month follow-up, mean
disability scores (ODI) improved for all groups, with signifi-
cant reductions in scores for the spinal stabilization and
manual therapy groups, but not the education group. There
were no significant differences between groups for pain or
disability. This study was considered of lower quality.

An RCT conducted by Moseley and colleagues™ included
CLBP patients without neurologic involvement, with symp-
toms lasting longer than 6 months. Participants were assigned
to either (1) information based on current knowledge of neu-
rophysiology of pain or (2) information in accordance with
Swedish Back School. Both programs included one 3-hour
session along with homework daily for 2 weeks. After the
treatment programs, there were no statistically significant
changes in pain (VAS) in either group, and there was no
significant difference between the groups. After the treatment
programs, there was a small reduction in disability (RMDQ)
in the neurophysiology education group and a small increase
in the back school group (P values not reported). The differ-
ence in disability between groups was statistically significant
in favor of the neurophysiology education group. This study
was considered of higher quality.
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| SAFETY

Contraindications

Watchful Waiting

Contraindications to watchful waiting include CLBP due to
potentially serious spinal pathology such as fracture, cancer,
infection, or cauda equina syndrome, or other rare but spe-
cific causes of LBP. Watchful waiting is perhaps least likely
to be successful in patients who exhibit psychosocial or other
characteristics generally associated with a poor prognosis.
These include psychological problems such as anxiety, stress,
or depression, a previous history of LBP, poor job satisfac-
tion, increased disability scores in standardized measure-
ments, frequent lifting and postural stress, obesity, smoking,
and poor general health.**°

Brief Education

Contraindications to brief education include CLBP due to
potentially serious spinal pathology such as fracture, cancer,
infection, or cauda equina syndrome, or other rare but spe-
cific causes of LBP.

Adverse Events
T

Watchful Waiting

Watchful waiting is generally considered a safe intervention.
A potential adverse event associated with watchful waiting
is that symptoms may worsen, which could bring on psycho-
logical distress, anxiety, or depression if not addressed appro-
priately. No serious adverse events have been reported with
this intervention for CLBP.

Brief Education

The CPG from Europe in 2004 determined that the safety of
brief educational interventions in the treatment of CLBP (>3
months) is unknown."

|cosTts

Fees and Third-Party Reimbursement

In the United States, both watchful waiting and brief educa-
tion for CLBP can likely be delivered by a clinician in the
context of an office or outpatient visit for a new patient using
CPT codes 99201 (up to 10 minutes), 99202 (up to 20
minutes), or 99203 (up to 30 minutes). For an established
patient, watchful waiting and brief education for CLBP can
likely be provided during an office or outpatient visit using
CPT codes 99211 (up to 5 minutes), 99212 (up to 10 minutes),
or 99213 (up to 15 minutes). Although time is indicated for
the various levels of service and can be a contributing com-
ponent for selection of the level of office/outpatient visits,
the overarching criteria for selection of the level of service
should be based on medical necessity and the amount of
history, examination, and medical decision making that was
required and documented for that visit.

Medicare Fee Schedule
for Related Services

CPT Code New York California
99201 $41 $44
99202 $70 $76
99203 $101 $109
99211 $20 $22
99212 $41 $44
99213 $68 $73

2010 Participating, nonfacility amount.

These procedures are widely covered by other third-party
payers such as health insurers and worker’s compensation
insurance. Although some payers continue to base their reim-
bursements on usual, customary, and reasonable payment
methodology, the majority have developed reimbursement
tables based on the Resource Based Relative Value Scale
used by Medicare. Reimbursements by other third-party
payers are generally much higher than by Medicare.

Typical fees reimbursed by Medicare in New York and
California for these services are summarized in Table 6-4.

Cost Effectiveness
T

Evidence supporting the cost effectiveness of treatment pro-
tocols that compared these interventions, often in combina-
tion with one or more cointerventions, with control groups
who received one or more other interventions, for either
acute or chronic LBP, was identified from two SRs on this
topic and is summarized in the following paragraphs.’'
Although many of these study designs are unable to clearly
identify the individual contribution of any intervention, their
results provide some insight into the clinical and economic
outcomes associated with these approaches.

Watchful Waiting

No cost effectiveness analyses or cost utility analyses were
identified which evaluated the cost effectiveness of watchful
waiting as an intervention for LBP.

Brief Education
An RCT in the United States compared three approaches for
patients with acute LBP presenting to an HMO. The physical
therapy group received nine visits centered on the
McKenzie method. The chiropractic group received nine
visits of spinal manipulation. The brief education group
received only an educational booklet. Clinical outcomes after
3 months reported greater improvement in pain for the physi-
cal therapy and chiropractic groups. Direct medical costs
associated with study and nonstudy interventions provided by
the HMO over 2 years were $437 in the physical therapy
group, $429 in the chiropractic group, and $153 in the brief
education group. Indirect productivity costs were not reported.
An RCT trial in Norway compared three approaches for
patients with CLBP.” Participants received either: (1) a light
multidisciplinary program consisting of education, fear
avoidance training, and advice to remain active given by a
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physical therapist, nurse, and psychologist; (2) an extensive
multidisciplinary program consisting of daily group sessions
with cognitive behavioral therapy (CBT), education, fear
avoidance training, and strengthening and stabilization exer-
cises for 4 weeks; or (3) usual care by a general practitioner
and possibly a physical therapist or chiropractor. Direct
medical costs for the light and extensive multidisciplinary
programs were estimated by dividing the total clinic costs for
1 year by the number of patients treated; direct costs were
therefore assumed to be equal in both groups, regardless of
large differences in time spent by clinic staff with patients in
each group. Indirect productivity costs associated with lost
work time were evaluated over 24 months. A limited cost
benefit analysis for male participants only reported that the
light multidisciplinary program would yield average savings
of approximately $19,544 per patient over two years, and was
therefore cost effective compared with usual care.

An RCT in the United Kingdom compared two approaches
for patients with CLBP.** The active intervention was deliv-
ered by a physical therapist and consisted of a back school
with education from a book and cassette, group education,
advice to remain active, and CBT. Usual care was delivered
by a general practitioner and included education from a book
and cassette along with other interventions. Clinical out-
comes after 15 months were similar between groups, as both
improved in pain, function, and utility. Direct medical costs
associated with study and non-study interventions over 15
months were $47 higher in the active intervention group.
Based on nonsignificant differences in utility, the incremental
cost effectiveness ratio (ICER) of group training over brief
education alone was $8650 per quality-adjusted life-year
(QALY), well within the generally accepted threshold for
cost utility analyses.

AnRCT in Finland compared three approaches for patients
with subacute LBP treated in primary health care centers.”
The three approaches were a minimal intervention group
centered on brief education by a physician, a worksite visit
group centered on education by a physician, nurse, physical
therapist, and work supervisor, and a group that included an
educational leaflet along with usual care from a general prac-
titioner and a physical therapist as needed.” Clinical out-
comes measured over 24 months were similar among the
three groups, although differences were noted in favor of the
minimal intervention group in days on sick leave when com-
pared with usual care. Direct medical costs associated with
the study interventions over 24 months were approximately
$577 lower in the minimal intervention group and approxi-
mately $507 lower in the worksite visit group than in the
usual care group. Total costs attributable to LBP (direct
medical and indirect productivity) over 24 months were
approximately $4626 in the minimal intervention group,
approximately $5928 in the worksite visit group, and approx-
imately $9417 in the usual care group. Total costs were lower
in the minimal intervention group when compared with usual
care, but differences between the minimal intervention and
worksite visit group were not statistically significant.

An RCT in Finland compared two approaches for patients
with CLBP in the rehabilitation unit of an orthopedic hospi-
tal.>> One group received brief education by a physician and

an education booklet. The other group received mobilization,
stretching, and stabilization exercises from a manual thera-
pist, as well as an educational booklet. Clinical outcomes after
12 months were mostly similar between the two groups,
although slightly greater improvements were noted in pain
and function in the manual therapist group. Direct medical
costs associated with study and nonstudy interventions over
12 months were $431 in the brief education group and $470
in the manual therapist group. Indirect productivity costs from
lost work days over 12 months were $2450 in the brief educa-
tion group and $1848 in the manual therapist group. Total
costs (direct medical and indirect productivity) over 12
months were therefore $2881 in the brief education group and
$2318 in the manual therapist group. Total costs decreased in
both groups when compared with historical health utilization
and lost work days before having enrolled in the study, but
cost differences between the groups were not significant.

An RCT in the United States compared two approaches
for patients with CLBP.*® The naturopathic care group
included acupuncture, exercise, dietary advice, and relax-
ation delivered by a naturopath. The control group included
brief education from a naturopath given in 30-minute,
biweekly sessions over 3 months. Both groups also received
an educational booklet, and voluntary crossover was offered
to participants after 12 weeks. Clinical outcomes after
6 months favored the naturopathic care group for improve-
ments in utility. Direct medical costs for study interventions
over 6 months were $1469 in the naturopathic care group and
$337 in the brief education group. Direct medical costs for
nonstudy interventions over 6 months, including chiroprac-
tic, massage, physical therapy, pain medication, and other
interventions, were $1203 lower in the naturopathic care
group. Indirect productivity costs associated with lost work
days were $1141 lower in the naturopathic care group.
Authors concluded that naturopathic care was more cost
effective than brief education.

A cluster RCT in The Netherlands compared two
approaches for patients with subacute LBP presenting to 60
general practitioners in 41 offices.”” The brief education
approach was centered on CBT and discussion of psychoso-
cial prognostic factors related to LBP, including fear avoid-
ance beliefs. Usual care included interventions that were not
specified. Clinical outcomes after 12 months were largely
similar between the two groups. Direct medical costs for
study and nonstudy interventions over 12 months were
approximately $207 in the brief education group and approx-
imately $202 in the usual care group. Indirect productivity
costs associated with absenteeism for both paid and unpaid
work over 12 months were approximately $575 in the brief
education group and approximately $1059 in the usual care
group. Total costs (direct medical and indirect productivity)
were therefore approximately $782 in the brief education
group and approximately $1261 in the usual care group. The
brief education group therefore achieved similar clinical out-
comes with lower costs.

An RCT in the United Kingdom compared three
approaches for patients with CLBP.”® The individual physical
therapy approach included a maximum of 12 sessions with
spinal manipulation, mobilization, massage, home exercises,
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and brief education. The spinal stabilization approach
included a maximum of eight sessions with abdominal and
multifidus exercises. The pain management approach
included a maximum of eight sessions with education, exer-
cises, CBT, and fear avoidance training. Clinical outcomes
after 18 months were similar for all groups, with improve-
ments noted in pain, function, and utility. Direct medical
costs for study and nonstudy interventions paid by the
National Health Service over 18 months were approximately
$872 for individual physical therapy, approximately $698 for
spinal stabilization, and approximately $304 for pain man-
agement. Indirect productivity costs were not reported. Over
18 months, the three groups experienced gains in QALY of
0.99, 0.90, and 1.00, respectively. By virtue of having lower
direct medical costs and greater gains in utility, the pain
management approach was reported to dominate over both
individual physical therapy and spinal stabilization.

An RCT in the United States compared three approaches
for patients with CLBP.*® The traditional Chinese medicine
(TCM) group received needle acupuncture with electrical or
manual stimulation of needles, and possibly moxibustion;
manual therapy was not permitted. The massage group
received a variety of techniques, although acupressure was
not permitted. The brief education group received education
about LBP from a book and videos. Clinical outcomes after
12 months favored the massage group over the TCM group
for improvement in both pain and function; medication use
was also lowest in the massage group. Direct medical costs
associated with study interventions over 12 months were
$352 in the TCM group, $377 in the massage group, and
$50 in the brief education group. Direct medical costs asso-
ciated with nonstudy interventions including provider visits,
medication use, and diagnostic imaging over 12 months
were $252 in the TCM group, $139 in the massage group,
and $200 in the brief education group. Total direct medical
costs for both study and nonstudy interventions over 12
months were therefore $604 in the TCM group, $516 in
the massage group, and $250 in the brief education group.
Indirect productivity costs were not reported. Authors con-
cluded that although cost differences between groups were
not significant, massage appeared to be more effective than
TCM.

An RCT in the United States compared two approaches
for patients with acute LBP.”” The first group received care
according to the classification of symptoms and examination
findings by a physical therapist, including possibly spinal
manipulation, mobilization, traction therapy, and flexion,
extension, strengthening, or stabilization exercises. The other
group received brief education and general exercise from a
physical therapist according to recommendations from CPGs,
which were not specified. Clinical outcomes after 1 year
favored the therapy according to classification group for
improvement in function, although no differences were noted
in the short form 36 (SF-36). Direct medical costs associated
with study interventions over 1 year were $604 in the therapy
according to classification group and $682 in the CPG-
recommended care group; direct costs for all interventions
over 1 year were $883 and $1160, respectively. Indirect pro-
ductivity costs were not reported, although fewer participants

in the therapy according to classification group had missed
work due to LBP after 12 months.

An RCT in the United Kingdom compared two approaches
for patients with subacute or chronic LBP.%” The supervised
exercise therapy group received up to eight sessions of
stretching, strengthening, and aerobic exercises, and brief
education on LBP. The usual care group received interven-
tions prescribed by a general practitioner, including physical
therapy in some cases. Clinical outcomes after 1 year favored
the supervised exercise therapy group for improvement in
pain, function, and utility. Direct medical costs associated
with study and nonstudy interventions over 12 months were
$145 in the supervised exercise therapy group and approxi-
mately $185 in the usual care group. Indirect productivity
costs associated with lost work days over 12 months were
approximately $456 in the supervised exercise therapy group
and approximately $663 in the usual care group. Total costs
(direct medical and indirect productivity) over 12 months
were therefore approximately $621 in the supervised exercise
therapy group and approximately $848 in the usual care
group. These differences in costs were not statistically
significant.

An RCT in Norway compared two approaches for patients
sick-listed with CLBP.* The early intervention approach
received advice to stay active and brief education. The control
group received primary care as usual, which was not speci-
fied. Clinical outcomes after 1 year were similar between the
two groups. Direct medical costs associated with the study
intervention over 3 years were $303 higher in the early inter-
vention group. Indirect productivity costs from lost work
days were $3800 lower in the early intervention group,
mostly due to a faster return to work within the first year of
follow-up. Authors concluded that the benefits of the early
intervention group exceeded its costs.

An RCT in Sweden compared three approaches for
patients sick-listed with acute LBP.®’ The manual therapy
group received spinal manipulation, mobilization, assisted
stretching, and exercises. The intensive training group
received supervised exercise therapy with a physical thera-
pist, including general and stabilization exercises. The usual
care group received various interventions from a general
practitioner, including common analgesics and brief educa-
tion. Clinical outcomes were not reported. Direct medical
costs associated with study interventions over 1 year includ-
ing provider visits, diagnostic testing, and surgery (if needed)
were approximately $1054 in the manual therapy group,
approximately $1123 in the intensive training group, and
approximately $404 in the usual care group. Indirect produc-
tivity costs associated with lost work days were approxi-
mately $6163 in the manual therapy group, approximately
$5557 in the intensive training group, and approximately
$7072 in the usual care group. Total costs (direct medical and
indirect productivity) over 1 year were therefore approxi-
mately $7217 in the manual therapy group, approximately
$6680 in the intensive training group, and approximately
$7476 in the usual care group. Cost differences between
groups were not significantly different.

An RCT in the United Kingdom compared two physical
therapy approaches for patients with subacute or chronic
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LBP.* The minimal physical therapy group received brief
education. The standard physical therapy group included
education, mobilization, massage, stretching, exercise, heat,
or ice. Clinical outcomes after one year were similar between
the two groups. Direct medical costs for study and nonstudy
interventions over one year were approximately $376 in the
minimal physical therapy group and approximately $486 in
the standard physical therapy group. Indirect productivity
costs were approximately $1305 in the minimal physical
therapy group and approximately $856 in the standard physi-
cal therapy group, but these were excluded from the analysis.
Since the standard physical therapy group had marginally
better clinical outcomes with higher direct medical costs, its
ICER was estimated at approximately $5538 per QALY, well
within the generally accepted threshold for cost utility
analyses.

An RCT in the United Kingdom compared two approaches
for patients with acute LBP.* The brief pain management
group included education, general exercise, and CBT. The
physical therapy group included mobilization, spinal manip-
ulation, massage, back exercise, and brief education. Clinical
outcomes after 1 year were similar between the two groups.
Direct medical costs for study and nonstudy interventions
over 1 year were approximately $254 in the brief pain man-
agement group and approximately $354 in the physical
therapy group. Indirect productivity costs were not consid-
ered. Since the physical therapy group had marginally better
clinical outcomes with higher direct costs, its ICER was
estimated at approximately $4710 per QALY, well within the
generally accepted threshold for cost utility analyses.

An RCT in the United Kingdom compared four approaches
for patients with subacute or chronic LBP.** The usual care
from a general practitioner group included various unspeci-
fied interventions, brief education, and advice to remain
active. The usual care from a general practitioner with exer-
cise group included various unspecified interventions, and
individual and group supervised exercise therapy classes.
The usual care from a general practitioner with spinal manip-
ulation group included various unspecified interventions and
spinal manipulation. The usual care from a general practitio-
ner with spinal manipulation and exercise group included
various unspecified interventions, brief education, advice to
remain active, individual and group supervised exercise
therapy classes, and spinal manipulation. Clinical outcomes
after 1 year were mostly similar, with improvement in pain,
function, and utility, although greater improvement was
reported for utility gains in the usual care with spinal manipu-
lation and usual care with spinal manipulation and exercise
groups. Direct medical costs associated with study and non-
study interventions over one year were approximately $503
in the usual care group, approximately $707 in the usual care
with exercise group, approximately $787 in the usual care
with spinal manipulation group, and approximately $685 in
the usual care with spinal manipulation and exercise group.
Indirect productivity costs were not reported. Since the usual
care with spinal manipulation and exercise group had lower
direct medical costs and greater gains in QALY than usual
care with exercise or usual care with spinal manipulation,
authors concluded that it was cost saving and dominated

those two other choices; its ICER when compared with usual
care was estimated at approximately $5509 per QALY, well
within the generally accepted threshold for cost utility
analyses.

Findings from the aforementioned cost effectiveness
analyses are summarized in Table 6-5.

| SUMMARY
|

| Description

Watchful waiting can be defined as minimal care through
activity modification, education, and observation of the
natural history of LBP. It is passive in nature and does not
include any interventions delivered by a health care provider
to address specific symptoms. Watchful waiting can include
patient-initiated comfort measures (e.g., home heat or ice,
over-the-counter topical analgesics), watchfulness, waiting,
reassurance, activity modification, and education. Watchful
waiting does not indicate a complete absence of health care,
and does not imply that symptoms are ignored by the patient.
If a health care provider is recommending watchful waiting
for someone with LBP, a detailed medical history will be
obtained. Because watchful waiting requires education, it is
often synonymous with brief education. These interventions
are available throughout the United States in hospitals, private
practices, and clinics. Licensed health care providers, includ-
ing primary care physicians, spine specialists, chiropractors,
physical therapists, and those trained in recognizing signs and
symptoms of red flags associated with serious spinal pathol-
ogy, can initiate watchful waiting and education.

| Theory

The principal mechanism of action involved in watchful
waiting or brief education is allowing sufficient time for the
natural history of CLBP to occur, with gradual improvements
over time. Epidemiologic studies of LBP indicate it is a
common but benign condition of mostly unknown etiology
that generally improves within a few weeks and disappears
within a few months, although periodic recurrences are
expected. Watchfulness is necessary to monitor development
of rare but potentially serious spinal pathology and nonspinal
causes of LBP that may need to be addressed. An essential
component of watchful waiting is continual reassurance,
which is thought to decrease anxiety related to the LBP, and
therefore minimize its negative impact on recovery and
quality of life. This intervention is indicated for patients with
nonspecific CLBP. Diagnostic imaging or other forms of
advanced testing is generally not required before administer-
ing this intervention for CLBP.

| Efficacy

None of the recent national CPGs provide recommendations
related specifically to watchful waiting for CLBP. However,
four recent national CPGs provide recommendations on brief
education for CLBP, two recommending it, one reporting
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Cost Effectiveness and Cost Utility Analyses of Watchful Waiting and Brief Education
TABLE 6-5 . q
for Acute or Chronic Low Back Pain

Ref
Country
Follow-up Group Direct Costs Indirect Costs Total Costs Conclusion
1. PT 1. $437 NR NR No conclusion as to
United States 2. chiropractic 2. $429 cost effectiveness
2 years 3. brief education 3. $153
58 1. light multidisciplinary NR NR NR Group 1: average
Norway program (including savings of
2 years fear avoidance $19,544/patient
training) over 2 years
2. extensive
multidisciplinary
program (including
fear avoidance
training)
3. usual care
54 1. back schoal, 1. $47 higher NR NR ICER of 1 over 2:
United Kingdom education, CBT than group 2 $8650/QALY
15 months 2. usual care from GP 2. NR
25 1. minimal intervention 1. $577 lower NR 1. $4626  No significant
Finland (including brief than group 3 2. $5928 difference
2 years education) 2. $507 lower 3. $9417 between groups
2. worksite visit (including than group 3 1and 2
education)
3. usual care
55 1. brief education by 1. $431 1. $2450 1. $2881 No significant
Finland physician 2. $470 2. $1848 2. $2318 difference
1 year 2. treatment by manual
therapist + booklet
56 1. naturopathic care 1. $1469 1. $1141 lower NR 1. more cost
United States 2. control 2. $337 than group 2 effective than 2
6 months
57 1. brief education 1. $207 1. $575 1. $782 Group 1 achieved
The Netherlands approach (including 2. $202 2. $1059 2. $1261 similar clinical
1 year fear avoidance outcomes with
training) lower costs
2. usual care
58 1. individual PT 1. $872 NR NR Gains in QALY:
United Kingdom 2. spinal stabilization 2. $698 1. 0.99
18 months 3. pain management 3. $304 2. 0.90
(including fear 3. 1.00
avoidance training) Group 3 reported
to dominate other
interventions
36 1. TCM 1. $604 NR NR No significant
United States 2. massage 2. $516 difference
1 year 3. brief education 3. $250
59 1. care according to 1. $883 NR NR No conclusion as to
United States classification of 2. $1160 cost effectiveness
1 year symptoms
2. brief education +
general exercise
60 1. supervised exercise 1. $145 1. $456 1. $601 No significant
United Kingdom therapy 2. $185 2. $663 2. $848 difference
1 year 2. usual care
44 1. early intervention 1. $303 higher 1. $3800 lower NR Benefits of early
Norway 2. usual care than group 2 than group 2 intervention

3 years

exceed its cost
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Cost Effectiveness and Cost Utility Analyses of Watchful Waiting and Brief Education

for Acute or Chronic Low Back Pain—cont’d

Ref
Country
Follow-up Group Direct Costs Indirect Costs Total Costs Conclusion
61 1. manual therapy 1. $1054 1. $6163 1. $7217 No significant
Sweden 2. intensive training 2. $1123 2. $5557 2. $6680 difference
1 year 3. usual care (inc. brief 3. 404 3. $7072 3. $7476

education)
62 1. minimal PT 1. $376 1. $1305 NR ICER of 2 over 1:
United Kingdom 2. standard PT 2. $486 2. $856 (excluded $5538/QALY
1 year from analysis)
63 1. brief pain 1. $254 NR NR ICER of 1 over 2:
United Kingdom management 2. $354 $4710/QALY
1 year 2. PT
64 1. usual care 1. $503 NR NR ICER of 4 over 1:
United Kingdom 2. usual care + exercise 2. $707 $5509/QALY
1 year 3. usual care + SMT 3. $787

4. usual care + exercise 4. $685
+ SMT

CBT, cognitive behavioral therapy; GP, general practitioner; ICER, incremental cost effectiveness ratio; NR, not reported; PT, physical therapy; QALY,
quality-adjusted life-year; SMT, spinal manipulation therapy; TCM, traditional Chinese medicine.

moderate benefit of brief education for CLBP, and the fourth
reporting that this intervention is not sufficient on its own for
CLBP. An SR conducted by the Cochrane Collaboration con-
cluded that individual education is not effective compared
with noneducational interventions for CLBP. Another SR
concluded that brief education leads to reduced sick leave
and short-term disability versus usual care; however, con-
flicting evidence was observed for certain types of brief
education (e.g., back book, Internet discussion) versus
comparators (e.g., waiting list, no intervention). At least nine
RCTs assessed the efficacy of brief education for pain and
functional improvement among patients with CLBP. Two
RCTs observed that brief education was superior to compara-
tors in terms of pain relief and two other RCTs reported
statistically significant pain relief for brief education versus
other comparators. However, one RCT found that yoga and
exercise were superior to brief education and another RCT
reported that spinal manipulation and manual therapy were
superior to brief education for CLBP.

Safety

Contraindications to watchful waiting include CLBP due to
potentially serious spinal pathology such as fracture, cancer,
infection, or cauda equina syndrome. Watchful waiting is
generally considered a safe intervention. A potential adverse
event associated with watchful waiting is that symptoms may
worsen, which could bring on psychological distress, anxiety,
or depression if not addressed appropriately.

Costs

A clinician usually delivers watchful waiting for CLBP
during outpatient visits. Medicare reimbursement for such

visits ranged from $20 to $109. The cost effectiveness of
watchful waiting is unknown. At least 16 RCTs examined the
cost effectiveness associated with brief education for CLBP,
the majority of which combine brief education with other
interventions, rendering it impossible to determine the con-
tribution of this intervention to the cost effectiveness.

| Comments

Evidence from the CPGs, SRs, and RCTs reviewed was
unable to support the efficacy of watchful waiting as a spe-
cific intervention for CLBP. However, this evidence sug-
gested that brief education might be effective for some
patients with CLBP, yet it may not be effective on its own or
as effective as other conservative treatment for LBP. It
appears that brief education can be recommended in the clini-
cal setting but that the effectiveness of brief education when
given as a booklet or Internet communication is not sup-
ported by current evidence.

The mixed results reported in the studies reviewed could,
in part, be explained by their many methodologic differences.
For example, some of these studies were conducted in
patients who had been on sick leave due to CLBP for a
minimum of 8 to 12 weeks. Given the inevitable delays that
likely occurred from the onset of LBP until sick leave regis-
tration, these interventions may have occurred later than
would otherwise be ideal. Other differences were also noted
in the nature of the interventions studied. Brief education
may have consisted of a consultation that included a clinical
examination and advice given by a health professional, or a
booklet given without much human interaction. The lack of
communication with a health care professional may have
influenced the patients’ expectations and satisfaction. Con-
versely, participation in an active group or repeated
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consultation with a health care professional might also
enhance positive expectations and increase the possible non-
specific (i.e., placebo) effect.

CHAPTER REVIEW QUESTIONS

Answers are located on page 450.

1.

Which of the following is not considered a component
of watchful waiting?

a. never seeking care from a health care provider

b. rest

c. education

d. avoiding aggravating factors

. On which treatment philosophy is the watchful waiting

approach based?

a. complementary and alternative medicine

b. traditional healing methods

c. scientific evidence from epidemiologic and clinical
studies

d. technologically advanced medical interventions

. When should a patient with LBP consult with a health

care provider?

a. when a prolonged period of self-care is no longer
effective

b. when symptoms worsen and prevent normal
activities

c. when they develop difficulty controlling their bowel
or bladder

d. all of the above

. Which of the following are characteristics of the ideal

patient for brief education?

a. manual laborer

b. first episode of low back pain

c. back pain of less than 8 weeks’ duration
d. all of the above

. True or false: watchful waiting has been shown to be

cost effective.

. True or false: watchful waiting is based on

epidemiologic research showing that acute LBP usually
resolves within a few weeks.

. True or false: watchful waiting and brief education are

closely related.
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Back Schools and Fear
Avoidance Training

| DESCRIPTION

Terminology and Subtypes

Back schools can be defined as interventions that include
group education about low back pain (LBP), appropriate
self-management of LBP, training about how to live and how
to adapt activities of daily living while coping with LBP, and
recommendations for general and back-specific exercises.'
Fear avoidance training, on the other hand, is intended for
individual patients with chronic low back pain (CLBP) and
harmful or inappropriate beliefs or behaviors about their
pain. Although the two types of training are reviewed in this
chapter as distinct interventions, there is considerable overlap
among modern back schools based on cognitive behavioral
therapy (CBT) methods and fear avoidance training pro-
grams founded on similar concepts. Categorizing these inter-
ventions is intended to increase homogeneity among the
studies reviewed and to improve the precision of recommen-
dations concerning these interventions.

History and Frequency of Use
T

The Swedish Back School was introduced by Zachrisson-
Forssell in 1969 based on her knowledge about the interver-
tebral disc, spinal anatomy and physiology, and ergonomics.*>
Patients attending back schools were initially taught how to
protect spinal structures during daily activities; education
about back-specific exercises were later added to the
program.” Back schools were eventually incorporated into
comprehensive multidisciplinary programs for CLBP.> The
use of education grew after the Scottish spine surgeon Gordon
Waddell proposed a new theoretical framework for the treat-
ment of LBP based on his observations that the natural
history and epidemiology of LBP suggest that it is benign
and self-limiting, and that patients needed to be informed of
these facts in order to recover.’®

Lethem and colleagues’ introduced the model of fear
avoidance in 1983, and a questionnaire for measuring this
concept was published by Waddell and colleagues® a decade
later. The central concept of this model is that behavior, for

some patients with CLBP, is driven largely by fear of pain.
This concept was further outlined by Vlaeyen and Linton’ in
2000, who postulated that confrontation and avoidance are
the two extreme responses that patients can exhibit to this
fear of pain. Whereas the former leads to gradual reduction
of fear over time and eventual recovery, the latter perpetu-
ates and exacerbates this fear, which may generate a phobic
state in patients with CLBP. Several studies have shown that
physical performance and self-reported disability cannot
solely be explained by sensory and biomedical parameters,
and that they are also associated with cognitive and behav-
ioral aspects of pain.'”'* Behavior that is believed to be
caused by fear of movement is commonly observed among
persons with CLBP who have been told or experienced that
the “wrong movement” might cause a serious problem and
should be avoided, which may increase their risk for pro-
longed disability.'*"

It is difficult to estimate frequency of use for back
schools among those with LBP. However, it has been
reported that the number of back schools operating in
Sweden in 1984 was approximately 300, with 1000 special-
ized pain clinics operating in the United States in 1986,
more than 40 such clinics in the United Kingdom in 1987,
and in excess of 70 specialized clinics in The Netherlands
in 1992.'° The use of some form of education in the man-
agement and prevention of LBP is now common, and most
conservative treatment approaches include some discussion
about minimizing biomechanical risk factors and improving
lifting techniques."”

The association between biomechanical risk factors and
lifting techniques is a persistent myth, and prospective
studies have not found that interventions aimed to improve
ergonomics have reduced the risk for LBP. Modern back
schools educate patients about the knowledge gained from
these studies and generally do not educate patients about
perceived correct lifting techniques (Figure 7-1). Modern
back schools in fact expose patients to performing activities
that were previously not recommended, such as jumping and
bending their backs while lifting. However, this approach is
controversial among professionals and may contribute to the
divergent results from trials evaluating the effectiveness of
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Figure 7-1 Modern back schools generally do not educate
patients about so-called correct lifting techniques. (Courtesy of
Dewey Neild. From Pagliarulo MA. Introduction to physical therapy,
ed 3. St Louis, 2006, Mosby.)

back schools, which represent a heterogeneous intervention
that cannot easily be studied.

Practitioner, Setting, and Availability

Many health care providers, including physical therapists,
physicians, occupational therapists, and chiropractors, may
deliver basic back school interventions with additional
content-specific training. A trained mental health profes-
sional such as a psychologist or psychiatrist may be required
for advanced fear avoidance training. These interventions
occur in occupational settings or private practices of health
care providers. These interventions are widely available in
the United States, mostly in larger cities.

Procedure

In back schools, education is generally given about the
anatomy of the spine, including structures that are commonly
thought to be involved in the etiology of LBP. Methods for
diagnosing LBP may be discussed, as may be spinal biome-
chanics and important concepts related to pain in general.'®*
Information is also given about the epidemiology of LBP, its
general prognosis over short and extended periods, and the
strong possibility of recurrence. Appropriate management
options for LBP may be described, including advice on how
to live with LBP and adapt activities of daily living if neces-
sary. Education about general and back-specific exercises is
also provided; some back schools may include supervised
exercise in their curriculum. Back schools are typically given
by a physical therapist, or other health care provider with
specialized training, to small groups of 8 to 12 participants.
They may be delivered in an occupational setting or in a
clinical setting as part of a spinal multidisciplinary rehabilita-
tion program and often require multiple sessions given over
a few weeks.'®"”

Fear avoidance training is usually given to individuals
with CLBP identified as having behavioral risk factors for

further chronicity. It is often delivered in secondary care set-
tings by physical therapists with advanced training, behav-
ioral specialists, or nonsurgical spine specialists. Fear
avoidance training includes much of the same basic educa-
tion about LBP, but focuses more on overcoming behavioral
barriers to recovery through graded activities of daily living
and exercises. This intervention is named after the concept
of fear avoidance, or kinesiophobia, which involves avoid-
ance of common activities due to fear that they will exacer-
bate symptoms. Propensity for fear avoidance in patients
with chronic pain can be assessed by validated question-
naires, including the Tampa Scale for Kinesiophobia (TSK)
or the Fear Avoidance Beliefs Questionnaire (FABQ).5?!

| Regulatory Status
1
Not applicable.

| THEORY
)

|Mechanism of Action
T

The word doctor comes from the Latin word docere, which
means teacher. This etymology underscores the importance
of education and communication in the doctor-patient rela-
tionship. Although most consultations with a health care pro-
vider contain some element of education, this aspect is rarely
the focus of the encounter, which often centers on establish-
ing a diagnosis and prescribing an intervention. The time
allotted to patient education during a typical visit is therefore
minimized in favor of what are perceived as the other, more
crucial components of the encounter. However, when dealing
with a complex disorder such as CLBP that is poorly under-
stood by patients and surrounded by misinformation, educa-
tion should become the focus of clinical encounters.
Education should be provided about the diagnosis and prog-
nosis of LBP, appropriate use of diagnostic and therapeutic
interventions, and advice on how to manage symptoms at
home by remaining active.

Education can then serve to minimize fears that patients
may have about CLBP, prevent them from requesting inap-
propriate interventions that could cause them unnecessary
harm, and provide them with the tools necessary to manage
symptoms themselves when they arise. It is essential to reas-
sure patients that the severity of pain does not by itself
indicate the presence of any physical harm. When educating
patients about CLBP, clinicians should encourage positive
thoughts and actions, discourage impediments to recovery,
and outline realistic treatment goals and expectations. These
aspects are especially important if education was not pro-
vided at the onset of LBP or misinformation was provided,
leading to the pursuit of ineffective therapies that may have
further discouraged the patient about the prospects for their
recovery.

Providers should not assume that adequate and correct
education about LBP has already been provided by another
clinician, regardless of how long symptoms have been
present. Patients with CLBP often fail to discuss their fears
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Figure 7-2 Clinicians should not assume that adequate and
correct education about low back pain has already been provided
by someone else, even for patients with chronic symptoms. (©
istockphoto.com/Eliza Snow)

with health care providers unless asked directly because they
do not want to receive unfavorable answers to their ques-
tions, dislike further questioning by health care providers
about this topic, or worry that their fears will be belittled.
This should be considered when providers are explaining the
results of any diagnostic tests. Although clinicians appreciate
that negative test results that indicate a lack of serious pathol-
ogy, patients may perceive such tests as having failed to
identify the cause of their pain. Clinicians must therefore
carefully explain how these results should in fact reassure the
patient about the absence of serious pathology (Figure 7-2).

Classic back schools teach about spinal anatomy and ergo-
nomics to encourage protection of the spinal structures,
although the impact of this information on patients’ fear has
not been addressed. Cherkin and colleagues™ reported that
although patient knowledge about the spine was improved
following attendance in back schools, the effect on pain and
disability was sparse compared with other treatments in
patients with acute LBP. Behavior that derives from fear
avoidance is inhibitory and may contribute to chronicity and
even learned helplessness.” At present, we do not know
whether this inhibition leads to a gradual development of
depression, with its low psychomotor level in all dimensions.
Although automated movements are unconscious, they may
be brought to conscious analysis and observation in patients
with CLBP, which can occupy more brain capacity and
reduce physical performance.

If CLBP is perceived by patients as a threatening situation,
anxiety will give priority to thoughts and information related
to their fear. The cognitive activation theory of stress attempts
to explain how pain leads to neurophysiologic activation and
has proposed that a stress alarm occurs when there is a dis-
crepancy between what is expected and what is experienced

by the individual.”® Although the discrepancy is not an imme-
diate threat to their health, a sustained state of related anxiety
may lead to CLBP through established pathophysiologic
responses. The challenge in patients with CLBP is to balance
information and expectancies regarding spinal structures and
the adoption of pain behavior. A positive response outcome
expectancy (e.g., coping) may reduce the stress response
whereas negative response outcome expectancy (e.g., hope-
lessness) may increase the risk for sustained activation. Inter-
ventions such as back school and fear avoidance may improve
CLBP by increasing knowledge, which decreases false
expectations, lending to fewer instances of discrepancies in
their experience.

| Indication

These interventions are used mainly for nonspecific mechani-
cal CLBP and have not been evaluated for patients with
serious somatic or psychiatric comorbidities that may require
concurrent psychological or psychiatric care. The use of CBT
and medications for CLBP is discussed elsewhere in this text
(i.e., Sections 4 and 8 ). The ideal CLBP patients for each of
these interventions are briefly described here, based on the
authors’ clinical experience.

Back Schools

The ideal patient for this approach may be middle aged, suffers
from yearly recurrent episodes of moderate LBP, has been out
of work for short periods yearly, reports that sitting and stand-
ing for more than half an hour is not comfortable, avoids
lifting, is comfortable while walking but avoids jogging or
more rigorous physical activities, and though medication and
spinal manipulation therapy (SMT) may have relieved symp-
toms for short periods, they do not prevent recurrences.

Fear Avoidance Training

The ideal patient for this approach has moderate-to-severe
pain, is unable to participate in ordinary physical activity, and
has been told to avoid bending, jumping, lifting, and playing
golf and tennis. Clinical examination reveals that all move-
ments are painful and limited, although neurologic examina-
tion has not shown any signs of nerve root involvement;
magnetic resonance imaging may have revealed disc degen-
eration and bulging of the two lower segments. A comprehen-
sive examination reveals that the patient has poor physical tests
and high scores on fear avoidance beliefs for physical activity.
Standard conservative care has not been helpful and the patient
is considered a potential candidate for spinal fusion.

| Assessment

Before attending back schools or receiving fear avoidance
training, patients should first be assessed for LBP using an
evidence-based and goal-oriented approach focused on the
patient history and neurologic examination, as discussed in
Chapter 3. Additional diagnostic imaging or specific diagnos-
tic testing is generally not required before initiating these
interventions for CLBP. Certain questionnaires (e.g., TSK,
FABQ) may help identify subsets of patients with CLBP who
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Fear Avoidance Beliefs Questionnaire
Here are some of the things that other patients have told us about their pain. For each statement
please circle any number from 0 to 6 to say how much physical activities such as bending, lifting,
walking or driving affect or would affect your back pain.

Completely Unsure Completely
disagree agree
1. My pain was caused by physical activity 0 12 3 45 6
2. Physical activity makes my pain worse 0 12 3 45 6
3. Physical activity might harm my back 0 12 3 45 6
4. | should not do physical activities which 0 12 3 45 6
(might) make my pain worse
5. | cannot do physical activities which 0 12 3 45 6
(might) make my pain worse
The following statements are about how your normal work affects or would affect your back pain.
6. My pain was caused by my work or by an
accident at work Y [ © “ 8 9
7. My work aggravated my pain 0 12 3 45 6
8. | have a claim for compensation for my 0 12 3 45 6
pain
9. My work is too heavy for me 0 12 3 45 6
10. My work makes or would make my pain 0 12 3 45 6
worse
11. My work might harm my back 0 12 3 45 6
12. | should not do my normal work with my 0 12 3 45 6
present pain
13. | cannot do my normal work with my 0 12 3 45 6
present pain
14. | cannot do my normal work till my pain 0 12 3 45 6
is treated
15. | do not think that | will be back to my 0 12 3 45 6
normal work within 3 months
16. | do not think that | will ever be able to
go back to that work 0 te 3 45 6

Figure 7-3 Fear Avoidance Beliefs Questionnaire. (Reproduced with permission from Waddell G, et al. A Fear Avoidance Beliefs
Questionnaire [FABQ] and the role of fear avoidance beliefs in chronic low back pain and disability. Pain 1993;52;157-168.)

may benefit from specific interventions aimed at addressing
those issues (e.g., fear avoidance training) (Figure 7-3).

'| EFFICACY
]

Evidence supporting the efficacy of these interventions for
CLBP have been summarized from recent clinical practice
guidelines (CPGs), systematic reviews (SRs), and random-
ized controlled trials (RCTs). Observational studies (OBSs)
are also summarized where appropriate. Findings are sum-
marized by study design for each intervention in the follow-
ing paragraphs.

Clinical Practice Guidelines
T

Back Schools

Two recent national CPGs on the management of CLBP have
assessed and summarized the evidence to make specific rec-
ommendations about the efficacy of back schools.

The CPG from Europe in 2004 found conflicting evidence
to support back schools when compared with undefined
placebo interventions with respect to improvements in pain,
function, and return to work.”” That CPG also found moder-
ate evidence that back schools are more effective than brief
education, exercise, or SMT with respect to improvements in
pain and function, both in the short term and in the long term.
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Clinical Practice Guideline
Recommendations On Back Schools

LAERER L and Fear Avoidance Training
for Chronic Low Back Pain*
Reference Country Conclusion
Back Schools
27 Europe Consider as possible
option for short-term
improvement of CLBP
28 Belgium Low-quality evidence of

effectiveness

*No CPGs made specific recommendations about fear avoidance training
as an intervention for CLBP.
CLBP, chronic low back pain; CPG, clinical practice guideline.

That CPG concluded that back schools should be considered

as one possible option for short-term improvement of CLBP.
The CPG from Belgium in 2006 found low-quality evi-

dence as to the effectiveness of back schools for CLBP.>®

Fear Avoidance Training
None of the recent national CPGs on the management of
CLBP have assessed and summarized the evidence to make
specific recommendations about the efficacy of fear avoid-
ance training.

Findings from the aforementioned CPGs are summarized
in Table 7-1.

Systematic Reviews
T

Back Schools

Cochrane Collaboration. An SR was conducted in 1999
and updated in 2003 by the Cochrane Collaboration on back
schools for nonspecific low back pain.”?' A total of 19 RCTs
were identified, including 12 studies of CLBP patients,
4 studies of acute/subacute LBP patients, and 3 of mixed
populations.*'#2*#24" The authors concluded that the meth-
odologic quality of studies was low, and there is conflicting
evidence on the effectiveness of back schools for acute/
subacute LBP. However, moderate evidence exists for the
effectiveness of back schools compared with other treatments
for pain and functional status in the short and intermediate
term among patients with CLBP. Furthermore, there is mod-
erate evidence that back schools in an occupational setting
are more effective than other treatments, placebo, or waiting
list controls for pain, functional status, and return to work in
the short and intermediate term for patients with CLBP. This
review did not discuss results specific to radicular or axial
pain.

American Pain Society and American College of Physi-
cians. An SR was conducted in 2006 by the American Pain
Society and American College of Physicians CPG committee
on nonpharmacologic therapies for acute and chronic LBP.*
That review identified three SRs on back schools,>*3!4%30
including the Cochrane review previously described. The
three SRs included 31 unique trials. The review found the
conclusions of the SRs were consistent, that back schools

have not been shown to be effective in acute, subacute, or
chronic LBP. However, some benefits were observed in trials
of back schools in occupational settings and in more inten-
sive programs based on the original Swedish Back School.

Other. Brox and colleagues conducted an SR in 2008
examining back schools, brief education, and fear avoidance
training for CLBP.”' A total of 23 RCTs were included, of
which 8 pertained to back schools. This SR concluded that
there is conflicting evidence for back schools related to pain
and disability improvement compared with waiting list, no
intervention, and placebo. This SR also concluded that there
was limited evidence for back schools related to pain and
disability improvement versus usual care, exercise, or a cog-
nitive behavioral back school.

Fear Avoidance Training

Cochrane Collaboration. Not available.

American Pain Society and American College of Physi-
cians. Not available.

Other Systematic Reviews. In an SR published in 2008
on fear avoidance training in CLBP (>12 weeks), three RCTs
in four reports were included.***** RCTs involving fear
avoidance training as a separate intervention or as part of a
rehabilitation program were included. Based on one large
high-quality trial, the authors of the SR concluded that there
is limited evidence for the effectiveness of fear avoidance
training in primary care and physical therapy compared with
usual care.’> Based on the other two trials, there is moderate
evidence that fear avoidance training in a rehabilitation
program is not more effective than spinal fusion.

Another review identified one RCT that found fear avoid-
ance training in a rehabilitation program was more effective
than usual care in reducing disability in acute LBP patients
with high fear avoidance beliefs, but counterproductive for
patients with low fear avoidance beliefs.”>>°

Findings from the above SRs are summarized in
Table 7-2.

Randomized Controlled Trials

Relevant RCTs were identified from the SRs summarized
above, although not all were included. An electronic search
of medical databases was also conducted to identify addi-
tional RCTs not previously summarized in SRs. Studies in
which a majority of participants had symptoms for less than
12 weeks were excluded, as were studies related to CLBP
with a specific etiology (e.g., spondylolisthesis or postopera-
tive pain). Back schools were included when given to groups
of patients by a paramedical or physical therapist (PT) or
medical specialist and when the back schools constituted the
main part of the intervention. Fear avoidance training was
included when the training was a separate intervention or part
of a rehabilitation program. In addition, pain-related fear and
beliefs about avoidance behavior were measured before and
after the intervention. Two authors independently assessed
the methodologic quality of each study using 10 criteria
proposed by the Cochrane Back Review Group (CBRG),
awarding 1 point for each condition (5 or more was consid-
ered of higher quality).”’
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Systematic Review Findings on Back
Schools and Fear Avoidance Training
for Chronic Low Back Pain

# RCTs  #RCTs for
Reference in SR CLBP

Back Schools
29-31 19

TABLE 7-2

Conclusion

Back schools are
effective compared
with other treatments
for pain and
functional status and
return-to-work in
short term for
patients with CLBP

Back schools are not
effective in CLBP.
Some benefits
observed in
occupational settings

12 chronic,
3 mixed

48 31 NR

Fear Avoidance Training
51 3 NR Limited evidence for
the effectiveness of
fear avoidance
training compared
with usual care; may
be considered as an
alternative to spinal
fusion

CLBP, chronic low back pain; NR, not reported; RCT, randomized
controlled trial; SR, systematic review.

Back Schools
Seven RCTs and eight study reports related to those RCTs
were identified.*'®"33373%58 Their methods are summarized
in Table 7-3. Their results are briefly described here.
Klaber Moffett and colleagues* performed an RCT includ-
ing CLBP patients from a hospital outpatient orthopedic
clinic in the United Kingdom. In order to be included, par-
ticipants had to be between ages 18 and 67 and have LBP
lasting longer than 6 months. Those who had a history of
spinal surgery, concurrent physical therapy treatments, and
evidence of underlying disease, such as fracture, ankylosing
spondylitis, or multiple myeloma, were excluded. Two
patients who were unable to understand the treatment program
and complete the questionnaires were also excluded. A total
of 92 patients were enrolled; 40 participants in the interven-
tion and 38 in the control groups were included in analysis.
Participants in the intervention group received three 1.5-hour
sessions in 1 week of Swedish Back School with exercise
with a PT and occupational therapist (OT), while the control
group received three 0.5-hour sessions in 1 week of the same
exercises used in the intervention group. The control groups
also received handouts of exercises and back care leaflets.
After 16 weeks, a larger decrease in pain scores (visual
analog scale [VAS]) compared with baseline were observed
among the Swedish Back School group, but the difference
was not statistically significant. After 16 weeks, there was
also a decrease in functional disability scores (Oswestry

Disability Index [ODI]) compared with baseline among the
Swedish Back School participants, while scores among the
exercise-only group remained similar compared with base-
line. However, this difference was not statistically signifi-
cant. This study was considered of higher quality.

Hurri* conducted an RCT of female employees with
CLBP in Finland. Participants with idiopathic LBP lasting at
least 12 months and with LBP present on at least 1 day each
week during the preceding month and/or activity of daily
living (ADL) limitations were included. Those with rheuma-
toid arthritis or other systemic connective tissue disease or a
history of back surgery were excluded. A total of 204 females
were enrolled; 95 in the intervention group and 93 in the
control group were included in analysis. The intervention
included 1-hour sessions of Swedish Back School 6 times in
3 weeks and there was no intervention in the control group,
but control participants received written materials of the back
school. Pain was measured using a VAS and the Low Back
Pain Index. After 12 months, there was a statistically signifi-
cant improvement in VAS pain scores in the intervention
group but not the control group compared with baseline. With
the Low Back Pain Index, there were significant improve-
ments in pain scores at 12 months compared with baseline in
both intervention and control groups. There were no signifi-
cant changes in functional status (ODI) at 12 months com-
pared with baseline in either group. There were no significant
differences between the two groups in pain or functional
status. This study was considered of lower quality.

Keijsers and colleagues'® conducted an RCT of CLBP
patients recruited through a local newspaper. Participants
with LBP lasting longer than 6 months were included.
Excluded patients were those with medical contraindications
suggesting a need for medical and surgical treatment or
inability to participate in acrobic exercise or relaxation train-
ing, high or very high scores on a scale of rigidity, distress
and self satisfaction (Dutch Personality Questionnaire), and
high or very high score on a psychopathology scale (Short
Dutch Minnesota Multiphase Personality Inventory). A total
of 40 participants were enrolled into the intervention group,
while 18 were enrolled into the control group. The interven-
tion consisted of the Maastricht Back School, with seven
2.5-hour lessons with a refresher lesson after 8 weeks, and
the control participants were put on a waiting list. Of the 40
participants in the intervention group, 30 completed the back
school. After 8 weeks, there was a decrease in mean pain
scores (VAS) compared with baseline for both the interven-
tion group (38.86 to 28.86) and the control group (41.47 to
31.88). However, there were no statistically significant dif-
ferences between the groups. After 8 weeks, there were no
improvements in daily activities compared with baseline
(West Haven-Yale Multidimensional Pain Inventory
[WHYMPI]) and no significant differences between the
groups. This study was considered of lower quality.

Another RCT by Keijsers and colleagues® included par-
ticipants in a primary care setting who had LBP lasting at
least 2 months and up to 3 years, while excluding
patients who were eligible for medical or surgical treatment
or unable to participate in an exercise program or relaxation
training. A total of 90 patients were included, with 13
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Randomized Controlled Trials of Back Schools for Chronic Low Back Pain

Reference Indication Intervention Control (C1) Control (C2)
4 CLBP, neurologic Swedish Back School Exercises and a back care NA
involvement including exercises leaflet
NR, symptoms PT and occupational PT
>6 months therapist 3x0.5hrin 1 wk
3x1.5hrin 1wk n = NR (92 total)
n = NR (92 total) n analyzed = 38
n analyzed = 40
35 CLBP without Swedish Back School No intervention NA
neurologic including exercises n = NR (204 total)
involvement, PT and physician n analyzed = 93
symptoms 6 x 1 hrin 3 wk + 2 classes
>12 months after 6 mo
n = NR (204 total)
n analyzed = 95
18 CLBP, neurologic Maastricht Back School Waiting list NA
involvement including training of skills n=18
NR, symptoms Hospital PT and invited
>6 months lecturers™
7 x 2.5 hr + 1 class after
8 wk
n =40
38 LBP, neurologic Maastricht Back School Waiting list NA
involvement including training of skills n = NR (90 total)
NR, symptoms Hospital PT and invited
>2 months to lecturers®
max of 3 yr 7 x 2.5 hr + 1 class after
8 wk
n = NR (90 total)
37 LBP, neurologic Back school in groups of Flexion and extension No intervention
involvement 10-12 people exercises in groups of n =50
NR, duration of Hospital PT and physical 10-12 people
symptoms NR education instructor 24 x 3/4 hr; 2 times weekly
4 x1.5hrin 2wk + 1 class for 3 mo
after 2 mo n =46
n =46
20, 58 LBP, neurologic Back school including No intervention NA
involvement practical training and n = 38, 3 dropouts
NR, duration of exercises
symptoms NR PT
20 x 1 hr (20 min education
+ 40 min practical training
and exercises) for 13 wk
n = 43, 5 dropouts
19 LBP, secondary Swedish Back School Cognitive behavioral-based Usual care (Dutch

prophylaxis,
neurologic
involvement
NR, duration of
symptoms NR

including exercises

(2 hr exam + home exercises
twice daily)

Physician and PT

4 x 2 hr (0.5 hr education +
1.5 hr exercises) for 4 wk

n =98 (70 completed all
treatments)

back school including
simulation of workplace
tasks and a graded
exercise program

4 x 2 hr (0.5 hr education +
1.5 hr exercises) for 4 wk

n = 98 (75 completed all
treatments)

guidelines)
16 x 1 hr for

8 wk
n=103

*Invited lecturers from psychology, pedagogy, neurology, orthopedics, rehabilitation medicine, and occupational therapy.
CLBP, chronic low back pain; LBP, low back pain; NA, not applicable; NR, not reported; PT, physical therapist.
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dropouts. The intervention consisted of the Maastricht Back
School, with seven 2.5-hour lessons with a refresher lesson
after 6 months, and the control participants were put on a
waiting list. At 6 months, there were no statistically signifi-
cant differences in mean pain scores (VAS) or functional
status (WHYMPI) in the intervention or control groups com-
pared with baseline. There were also no statistically signifi-
cant differences between the two groups. This study was
considered of lower quality.

An RCT by Donchin and colleagues’’ included employees
of a university hospital in Israel who had at least three annual
episodes of LBP. A total of 142 participants were enrolled.
The intervention group (n = 46) consisted of a back school
in groups of 10 to 12 people with four 1.5-hour sessions in
a 2-week period and one session after 2 months. There were
two control groups. The first control group (n = 46) was
assigned to 45-minute sessions of flexion and extension exer-
cises biweekly for 3 months in groups of 10 to 12; the second
control group (n = 50) was a waiting list. After 12 months,
the incidence of LBP episodes (mean number of painful
months during follow-up) in the intervention group (7.3) was
not significantly different from the waiting list control group
(7.4). The exercise control group had significantly less epi-
sodes (4.5) than the intervention or waiting list control
groups. This study was considered of lower quality.

AnRCT by Lonn and colleagues®** included LBP patients
recruited through local advertisements and referrals from
health care professionals. Patients aged 18 to 50 years who
had experienced at least one episode of LBP in the past year
and had finished treatment and sick leave were included for
secondary prevention. Those with previous surgical proce-
dures for LBP, who were pregnant, had specific rheumato-
logic diseases, spondylolisthesis, spinal tumor, spinal
fracture, drug or alcohol abuse, or documented mental illness
were excluded. Forty-three participants (5 dropouts) were
included in the intervention group, and 38 participants (3
dropouts) were included in the control group. The interven-
tion consisted of twenty 1-hour sessions of a back school
including practical training and exercises (20 min education
+ 40 min practical training and exercises) for 13 weeks.
There was no intervention for the control group. After 12
months, the mean pain score was significantly reduced in the
intervention group compared with baseline from 3.5 (95%
CI, 2.9-4.0) to 2.2 (95% CI, 1.5-2.8). A significant reduction
was also observed in the control group, from 4.0 (95% CI,
3.4-4.7) to 3.3 (95% CI, 2.6-4.0). The difference in pain
scores between the two groups was also statistically signifi-
cant (P < .05), but not after correction for baseline values (P
=.06). After 12 months, the mean functional score (VAS on
daily activities) significantly improved in the intervention
group compared with baseline from 4.7 (95% ClI, 4.1-5.3) to
6.7 (95% CI, 6.0-7.5). The improvement in the control group
from 4.1 (95% ClI, 2.4-4.7) to 5.2 (95% CI, 4.4-6.0) was not
statistically significant. The improvement in the intervention
group was significantly different than that in the control
group (P <.01), even after correction for baseline values (P
< .05). This study was considered of higher quality.

An RCT by Heymans and colleagues'® included employ-
ees aged 18 to 65 years, sick-listed for LBP in the

Netherlands. Those who were able to complete question-
naires in Dutch were included, while those who were sick-
listed less than a month before the current sick-leave episode
for LBP, those who were pregnant, those with specific pathol-
ogy, or those with juridical conflict at work were excluded.
The intervention group (n = 98) was assigned to four 2-hour
sessions of a Swedish Back School including exercises for 4
weeks. The first control group (n = 98) was assigned to four
2-hour sessions of cognitive behavioral-based back school
including simulation of workplace tasks and a graded exer-
cise program for 4 weeks. The second control group was
assigned to standard care based on Dutch guidelines, with
sixteen 1-hour sessions for 8 weeks. After 6 months, mean
pain scores (VAS) decreased in all groups compared with
baseline, from 6.5 £ 1.6 to 3.9 £ 0.4 for the Swedish Back
School group, from 6.8 £ 1.7 to 3.5 £ 0.3 for the cognitive
behavioral-based back school group, and from 6.5 *+ 2.0 to
4.0 = 0.3 for the standard care group. There were no statisti-
cally significant difference in pain scores between the
Swedish Back School group and the two control groups.
After 6 months, mean functional scores (Roland Morris Dis-
ability Questionnaire [RMDQ)]) did not improve compared
with baseline, from 8.1 + 3.9 to 7.8 £ 0.6 for the Swedish
Back School group, from 7.9 £ 3.9 to 6.9 £ 0.6 for the cogni-
tive behavioral-based back school group, and from 9.8 £5.0
to 7.9 + 0.6 for the standard care group. There were no sta-
tistically significant difference in functional status scores
between the Swedish Back School group and the two control
groups. This study was considered of higher quality.

Fear Avoidance Training

The methods for five high-quality RCTs and six study reports
related to those RCTs are summarized in Table 7-4 2452545260
Their results are briefly described below.

In an RCT conducted by Brox and colleagues®>* on
patients with CLBP in a hospital setting in Norway, partici-
pants were eligible if they were aged 25 to 60 years, had pain
lasting at least 1 year, had a score of 30 or greater on the
ODI, and had degeneration at L4-L5 or L5-S1 (spondylosis)
on plain radiographs. Exclusion criteria included widespread
myofascial pain, spinal stenosis with reduced walking dis-
tance and neurologic signs, recurrent disc herniation or lateral
recess stenosis with clinical signs of radiculopathy, inflam-
matory disease, previous spinal fracture, previous spine
surgery, pelvic pain, generalized disc degeneration on plain
radiographic examination, ongoing somatic or psychiatric
disease that excluded either one or both treatment alterna-
tives, registered medical abuse, and reluctance to accept one
or both of the study treatments. The intervention group (n =
37, two lost to follow-up) was assigned to 3 weeks of cogni-
tive intervention (information, reassurance, exposure) and
exercises (general and stabilizing), whereas the control group
(n =27, one lost to follow-up) was assigned to instrumented
lumbar fusion with postoperative advice by a PT and exer-
cises after 3 months. After 1 year of follow-up, mean back
pain scores (VAS) decreased in both groups compared with
baseline. In the intervention group, mean pain scores
decreased from 64.1 = 13.7 to 48.7 = 24.0. In the control
group, scores decreased from 62.1 + 14.5 to 39.4 £ 25.5. The
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Randomized Controlled Trials of Fear Avoidance Training for Chronic Low Back Pain

Reference Indication Intervention Control (C1)
54 CLBP without Cognitive intervention (information, Instrumented lumbar fusion L4-L5
24 neurologic reassurance, exposure) and and/or L5-S1 + postoperative advice
involvement, exercises (general and stabilizing) by PT + exercises after 3 months
symptoms Hospital physiatrist, PT, lay person Orthopedic or neurosurgeon
>1 yr 1 wk at hospital + n=27
2 wk at home +
2 wk at hospital, ~25 hr/wk
n=237
58 CLBP with Cognitive intervention (information, Instrumented lumbar fusion L4-L5
24 neurologic reassurance, exposure) and and/or L5-S1 + postoperative advice
involvement, exercises (general and stabilizing) by PT + exercises after 3 months
symptoms Hospital physiatrist, PT, lay person Orthopedic or neurosurgeon
>1 yr 1 wk at hospital + n =31 (2 lost to follow-up)
2 wk at home +
2 wk at hospital, ~25 hr/wk
n =29 (1 lost to follow-up)
59* CLBP, neurologic Exposure to fear-eliciting situations, Graded activity using the operant
involvement individually tailored, embedded in a principles described by Fordyce and
NR, symptoms comprehensive behavioral program Lindstrom, embedded in a
>6 months Practitioner not specified comprehensive behavioral program
3 weeks Practitioner not specified
n=4 3 weeks
n=4
60" CLBP without Exposure to fear-eliciting situations, Graded activity using the operant
neurologic individually tailored, embedded in a principles described by Fordyce,
involvement, comprehensive behavioral program embedded in a comprehensive
symptoms Practitioner not specified behavioral program
>6 months 3 weeks Practitioner not specified
n==6 3 weeks
n==06
52 LBP, neurologic Two visits to psychologist and PT, Usual care
involvement respectively n=121
NR, duration of Primary care psychologist
symptoms NR PT

1-2 x 4 over 35 days

n=119

*Crossover design.

CLBP, chronic low back pain; LBP, low back pain; NR, not reported; PT, physical therapist.

mean difference between groups was not statistically
significant. After one year of follow-up, mean disability
scores (ODI) also decreased in both groups compared with
baseline. In the intervention group, ODI scores decreased
from 43.0 = 13.0 to 29.7 £ 19.6, and in the control group,
scores decreased from 42.0 + 11.0 to 26.4 £ 16.4. The mean
difference in disability between the two groups was not sta-
tistically significant. This study was considered of higher
quality.

In another RCT by Brox and colleagues in patients
with CLBP in a hospital setting in Norway, the study protocol
was similar to the previous RCT except that patients with
previous surgery for disc herniation were recruited. Partici-
pants were eligible if they were aged 25 to 60 years, had pain
lasting at least 1 year after previous surgery for disc hernia-
tion, had a score of 30 or greater on the ODI, and

24,54

had degeneration at L4-L5 or L5-S1 (spondylosis) on plain
radiographs. Exclusion criteria included widespread myofas-
cial pain, spinal stenosis with reduced walking distance and
neurologic signs, recurrent disc herniation or lateral recess
stenosis with clinical signs of radiculopathy, inflammatory
disease, previous spinal fracture, pelvic pain, generalized
disc degeneration on plain radiographic examination, ongoing
somatic or psychiatric disease that excluded either one or
both treatment alternatives, registered medical abuse, and
reluctance to accept one or both of the study treatments. The
intervention group (n = 29, one lost to follow-up) was
assigned to 3 weeks of cognitive intervention (information,
reassurance, exposure) and exercises (general and stabiliz-
ing), whereas the control group (n =31, two lost to follow-up)
was assigned to instrumented lumbar fusion with postopera-
tive advice by a PT and exercises after 3 months. After one
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year of follow-up, mean back pain scores (VAS) decreased
in both groups compared with baseline. In the intervention
group, mean pain scores decreased from 64.7 (interquartile
range 11.1) to 49.5 (20.0). In the control group, scores
decreased from 64.6 (15.4) to 50.7 (27.3). The mean differ-
ence between groups was not statistically significant. After
1 year of follow-up, mean disability scores (ODI) also
decreased in both groups compared with baseline. In the
intervention group, the mean difference in ODI scores
between baseline and 1 year of follow-up was 12.6 (95% CI,
6.0-19.2; P < .001), and in the control group, the mean dif-
ference was 8.9 (95% CI, 1.3-18.5; P < .023). The mean
difference in disability between the two groups was not sta-
tistically significant. This study was considered of higher
quality.

An RCT with a crossover design was conducted by
Vlaeyen and colleagues’ on CLBP patients at a rehabilitation
center in The Netherlands. Participants had CLBP lasting
longer than 6 months, were aged 18 to 65 years, were referred
to the rehabilitation center for outpatient behavioral rehabili-
tation, reported fear of movement/reinjury (TSK score >40),
and had a discrepancy between objective medical findings
and pain complaints. Exclusion criteria included illiteracy,
pregnancy, alcohol or drug abuse, and serious psychopathol-
ogy (based on Dutch norms for the Symptom Checklist
[SCL]-90). Four consecutive participants meeting eligibility
criteria were included in the study. The intervention consisted
of three weeks of individually tailored exposure to fear-
eliciting situations embedded in a comprehensive behavioral
program. The control consisted of 3 weeks of graded activity
using the operant principles of Fordyce and Lindstrom,
embedded in a comprehensive behavioral program. After the
end of both treatments (63 days), there was a decrease in pain
disability (Pain Cognition List [PCL] and RMDQ) after the
intervention treatment, but not after the control treatment.
Pain intensity was not measured. This study was considered
of higher quality.

Another RCT with a crossover design was conducted by
Vlaeyen and colleagues® on CLBP patients at a rehabilitation
center in the Netherlands. Participants had CLBP lasting
longer than 6 months, were aged 18 to 65 years, were referred
to the rehabilitation center for outpatient behavioral rehabili-
tation, reported fear of movement/reinjury (TSK score =240),
and had a discrepancy between objective medical findings
and pain complaints. Exclusion criteria included illiteracy,
pregnancy, alcohol or drug abuse, and serious psychopathol-
ogy (based on Dutch norms for the SCL-90). Six consecutive
participants meeting eligibility criteria were included in the
study. The intervention consisted of 3 weeks of individually
tailored exposure to fear-eliciting situations embedded in a
comprehensive behavioral program. The control consisted of
3 weeks of graded activity using the operant principles
of Fordyce, embedded in a comprehensive behavioral
program. After the end of both treatments, the intervention
was associated with statistically significant pain reduction,
but the control group was not. One patient became almost
pain-free after the intervention. After the end of both treat-
ments, the intervention was also associated with a clinically
relevant reduction (based on predefined criteria) in disability

scores (RMDQ) compared with baseline, but the control
group was not. The improvement in functional status was
sustained after 12 months. This study was considered of
higher quality.

AnRCT conducted by Von Korff and colleagues®” included
LBP patients in a primary care setting in the United States.
Participants were eligible if they had a primary care visit for
back pain and reported at least 7 activity limitations on the
RMDAQ during their assessment. Those who were considered
for back surgery, were being managed by a PT or psycholo-
gist for LBP, and were planning to disenroll from a health
maintenance organization where the study was based were
excluded. The intervention group (n = 119) was assigned to
four visits with a psychologist or PT over 35 days, whereas
the control group (n = 121) was assigned to usual care. After
24 months, there was a modest reduction in average pain
intensity (0-10 scale) in both groups compared with baseline.
Pain scores decreased from 5.7 = 1.8 to 4.3 £ 2.1 in the
intervention group and from 5.8 £ 1.8 to 4.6 £ 2.5 in the
control group. The difference between the two groups after
24 months was not statistically significant (P = .115) com-
pared with baseline, but the mean difference over the entire
follow-up period (2, 6, 12, 24 months) was statistically sig-
nificant (overall P < .0012). At the 24-month follow-up, there
was also a reduction in disability scores (RMDQ) compared
with baseline. Disability scores decreased from 12.3 £ 5.5 to
8.1 £ 6.5 in the intervention group, and decreased from 11.4
+5.7t09.1 £ 7.2 in the control group. The difference between
the two groups was statistically significant (P = .0078) at this
follow-up time compared with baseline. This study was con-
sidered of higher quality.

Observational Studies

Back Schools

Lankhorst and colleagues®® performed a nonrandomized con-
trolled trial on CLBP patients in a primary care setting in the
Netherlands. Participants with idiopathic LBP lasting longer
than 6 months and not responding to conventional physical
therapy were included. Those with inflammatory or other
specific spinal disorders, abnormal reflexes, sensory loss,
significant muscle weakness, scoliosis of more than 15
degrees, or spondylolisthesis of more than 1 cm were
excluded. A total of 48 consecutive patients were enrolled;
analysis included 21 participants in the intervention group
and 22 participants in the control group. The intervention
involved four sessions of Swedish Back School for 45
minutes each over a 2-week period. The control involved
four sessions with detuned short-wave applications over a
2-week period. At 12 months, there were no significant
changes in pain (10-point scale) or functional capacity (10-
point scale) in either group compared with baseline. There
were no significant differences between the two groups in
pain or functional capacity.

Fear Avoidance Training

A replicated single-case experimental study was conducted
by de Jong and colleagues®’ on patients with CLBP at a
rehabilitation center in The Netherlands. Participants had
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CLBP lasting longer than 6 months, were aged 18 to 65 years,
were referred to the rehabilitation center for outpatient
behavioral rehabilitation, reported fear of movement/reinjury
(TSK score 240), and had a discrepancy between objective
medical findings and pain complaints. Exclusion criteria
included illiteracy, pregnancy, alcohol or drug abuse, and
serious psychopathology (based on Dutch norms for the
SCL-90). Six consecutive participants meeting eligibility cri-
teria were included in the study. The intervention consisted
of education, followed by 24 hours of individually tailored
exposure to fear-eliciting situations embedded in a compre-
hensive behavioral program over 6 weeks. The control also
consisted of education, but was followed by 32 hours of
graded activity using the operant principles of Fordyce and
Lindstrom, embedded in a comprehensive behavioral
program over 8 weeks. After 6 months of follow-up, a sta-
tistically significant reduction in pain intensity occurred in
the intervention group compared with baseline. No signifi-
cant reductions were observed in the control group. After 6
months of follow-up, mean pain disability scores based on
the RMDQ decreased in both groups compared with baseline,
and the differences exceeded the predefined criterion of 5 as
clinically relevant. In the intervention group, RMDQ scores
decreased from a mean of 15 to 2, while in the control group,
they decreased from 16 to 6. This study was considered of
higher quality.

| SAFETY

Contraindications

Contraindications to back schools and fear avoidance train-
ing include CLBP due to potentially serious spinal pathology
such as fracture, cancer, infection, or cauda equina
syndrome.

Adverse Events
T

Back schools and fear avoidance training are generally con-
sidered to be safe interventions. A clinical trial of back
schools with 47 participants reported 6 cases of transient
exacerbation of symptoms.*” No serious adverse events have
been reported with these interventions for CLBP. The CPG
from Europe in 2004 reported that the safety of back schools
for CLBP is currently unknown.”’

|cosTs

Fees and Third-Party Reimbursement

Back Schools

In the United States, back schools for CLBP are typically
delivered in group settings outside the context of an outpa-
tient visit that can be billed by a licensed health care provider.
Many third-party payers have policies which indicate that
this service will not be reimbursed as the service is
considered to be not medically necessary, unproven, or

ineffective for patients with acute LBP. Participants or their
employers may be required to directly contribute a fee (e.g.,
$50 to $100) to the person or organization operating the back
school. CPT code 97535 may be used if the patient receives
direct one-on-one contact by the health care provider who
instructs the patient in self-care and home management activ-
ities (e.g., ADLs) and compensatory training, meal prepara-
tion, safety procedures, and instructions in use of assistive
technology devices/adaptive equipment; this CPT code is
reported in 15-minute increments. It is recommended that
preauthorization be obtained from the insurance carrier.
Based on the third-party payers queried, it appears that third-
party payers may pay for this procedure and it is considered
medically necessary when it requires the professional skills
of a provider, is designed to address specific needs of the
patient, and must be part of an active treatment plan directed
at a specific outcome. If the insurance carrier denies payment
of the claim, a letter of appeal can be sent to the insurance
carrier, requesting review of the claim based on medical
necessity.

Fear Avoidance Training
In the United States, fear avoidance training involves a col-
laboration among different types of health care providers,
each of whom can bill separately for their services. For the
behavioral health specialist, fear avoidance training in an
outpatient setting can be delivered using CPT codes for indi-
vidual psychotherapy. CPT codes used to report insight-
oriented, behavior-modifying, and/or supportive individual
psychotherapy are 90804 (20 to 30 minutes), 90806 (45 to
50 minutes), 90808 (75 to 80 minutes), 90805 (20 to 30
minutes with additional evaluation and management), 90807
(45 to 50 minutes with additional evaluation and manage-
ment), and 90809 (75 to 80 minutes with additional evalua-
tion and management). For the PT, fear avoidance training
in an outpatient setting can be delivered using CPT codes
97110 (therapeutic exercises, each 15 minutes) and 97530
(therapeutic activities, each 15 minutes). These procedures
are widely covered by other third-party payers such as health
insurers and worker’s compensation insurance. Although
some payers continue to base their reimbursements on usual,
customary, and reasonable payment methodology, the major-
ity have developed reimbursement tables based on the
Resource Based Relative Value Scale used by Medicare.
Reimbursements by other third-party payers are generally
higher than Medicare.

Typical fees reimbursed by Medicare in New York and
California for these services are summarized in Table 7-5.

Cost Effectiveness
T

Evidence supporting the cost effectiveness of treatment pro-
tocols that compared these interventions, often in combina-
tion with one or more cointerventions, with control groups
who received one or more other interventions, for either
acute or chronic LBP, was identified from two SRs on this
topic and is summarized here.®** Although many of these
study designs are unable to clearly identify the individual
contribution of any intervention, their results provide some
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Medicare Fee Schedule
for Related Services

CPT Code New York California
Back Schools
97535 $32 $34
Fear Avoidance Training
90804 $65 $69
90805 $74 $78
90806 $90 $95
90807 $103 $109
90808 $132 $139
90809 $146 $154
97110 $30 $32
97530 $32 $35

2010 Participating, nonfacility amount.

insight into the clinical and economic outcomes associated
with these approaches.

Back Schools

An RCT in the United Kingdom compared two approaches
for patients with CLBP.* The active intervention was deliv-
ered by a PT and consisted of a back school with education
from a book and cassette, group education, advice to remain
active, and CBT. Usual care was delivered by a general
practitioner (GP) and included education from a book and
cassette along with other interventions. Clinical outcomes
after 15 months were similar between groups, in that both
improved in pain, function, and utility. Direct medical costs
associated with study and nonstudy interventions over 15
months were $47 higher in the active intervention group.
Based on nonsignificant differences in utility, the incremental
cost effectiveness ratio (ICER) of group training over brief
education alone was $8650 per quality-adjusted life-year
(QALY), well within the generally accepted threshold for
cost utility analyses.

An RCT in Canada compared four approaches for occu-
pational CLBP.% The four groups compared were usual care,
a clinical intervention centered on back school and possible
multidisciplinary rehabilitation, an occupational intervention
centered on ergonomics, and a combination of the clinical
and occupational interventions (termed the Sherbrooke
model). Clinical outcomes were not reported. Direct medical
costs associated with study interventions over a mean 6.4
years were approximately $6502 in the usual care group,
approximately $4663 in the clinical intervention group,
approximately $2334 in the occupational intervention group,
and approximately $5055 in the combined clinical and occu-
pational group. Indirect productivity costs associated with
lost work days and disability pensions over a mean 6.4 years
were approximately $15,992 in the usual care group, approx-
imately $6831 in the clinical intervention group, approxi-
mately $8718 in the occupational intervention group, and
approximately $4801 in the combined clinical and occupa-
tional group. Total costs (direct medical and indirect produc-
tivity) over a mean 6.4 years were therefore approximately

$22,494 in the usual care group, approximately $11,494 in
the clinical intervention group, approximately $11,052 in the
occupational intervention group, and approximately $9856 in
the combined clinical and occupational group. Authors con-
cluded that a nonsignificant trend was noted toward cost
benefit and cost effectiveness for the three study interven-
tions compared with usual care.

An RCT from Canada compared two approaches for
patients who had been injured at work and subsequently suf-
fered from CLBP.* The functional restoration group included
CBT, fear avoidance training, education, biofeedback, group
counseling, and strengthening and stretching exercises. The
usual care group could receive a variety of interventions,
including physical therapy, acupuncture, back school, SMT,
medication, or supervised exercise therapy. Clinical out-
comes were not reported. Direct medical costs associated
with the study intervention were $2507 higher in the func-
tional restoration group. Indirect productivity costs associ-
ated with lost work days were $3172 lower in the functional
restoration group. Total costs for interventions, lost work
days, and disability pensions were $7068 lower in the func-
tional restoration group. These differences were not statisti-
cally significant.

An RCT in the Netherlands compared two approaches for
patients with CLBP.” The intensive training group included
back school, and both individual and group supervised exer-
cise therapy. The usual physical therapy group included inter-
ventions recommended in CPGs, which were not defined.
Clinical outcomes after 1 year were similar between groups,
which both improved in pain, function, and utility. Direct
medical costs associated with study and nonstudy interven-
tions over 1 year were approximately $1468 in the intensive
training group and approximately $980 in the usual physical
therapy group. Indirect productivity costs associated with
lost work days over 1 year were approximately $3797 in the
intensive training group and approximately $3969 in the
usual physical therapy group. Total costs (direct medical and
indirect productivity) over 1 year were therefore approxi-
mately $5265 in the intensive training group and approxi-
mately $4949 in the usual physical therapy group. Because
the intensive training group had marginally better clinical
outcomes with higher overall costs, its [CER was estimated
at approximately $6957 per QALY, well within the generally
accepted threshold for cost utility analyses.

Fear Avoidance Training

An RCT in Norway compared three approaches for patients
with CLBP.*® Participants received either a light multidisci-
plinary program consisting of education, fear avoidance
training, and advice to remain active given by a PT, nurse,
and psychologist, an extensive multidisciplinary program
consisting of daily group sessions with CBT, education, fear
avoidance training, and strengthening and stabilization exer-
cises for 4 weeks, or usual care by a GP and possibly a PT
or chiropractor. Direct medical costs for the light and exten-
sive multidisciplinary programs were estimated by dividing
the total clinic costs for one year by the number of patients
treated; direct medical costs were therefore assumed to be
equal in both groups, regardless of large differences in time
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spent by clinic staff with patients in each group. Indirect
productivity costs associated with lost work time were evalu-
ated over 24 months. A limited cost benefit analysis for male
participants only reported that the light multidisciplinary
program would yield average savings of approximately
$19,544 per patient over 2 years, and was therefore cost-
effective compared with usual care.

A cluster RCT in the Netherlands compared two
approaches for patients with subacute LBP presenting to 60
GPs in 41 offices.”” The brief education approach was cen-
tered on CBT and discussion of psychosocial prognostic
factors related to LBP, including fear avoidance beliefs.
Usual care included interventions that were not specified.
Clinical outcomes after 12 months were largely similar
between the two groups. Direct medical costs for study and
nonstudy interventions over 12 months were approximately
$207 in the brief education group and approximately $202 in
the usual care group. Indirect productivity costs associated
with absenteeism for both paid and unpaid work over 12
months were approximately $575 in the brief education
group and approximately $1059 in the usual care group.
Total costs (direct medical and indirect productivity) were
therefore approximately $782 in the brief education group
and approximately $1261 in the usual care group. The brief
education group therefore achieved similar clinical outcomes
with lower costs.

An RCT in the United Kingdom compared three
approaches for patients with CLBP.” The individual physical
therapy approach included a maximum of 12 sessions with
SMT, mobilization, massage, home exercises, and brief edu-
cation. The spinal stabilization approach included a maximum
of eight sessions with abdominal and multifidus exercises.
The pain management approach included a maximum of
eight sessions with education, exercises, CBT, and fear
avoidance training. Clinical outcomes after 18 months were
similar for all groups, with improvements noted in pain, func-
tion, and utility. Direct medical costs for study and nonstudy
interventions paid by the National Health Service over 18
months were approximately $872 for individual physical
therapy, approximately $698 for spinal stabilization, and
approximately $304 for pain management. Indirect produc-
tivity costs were not reported. Over 18 months, the three
groups experienced gains in QALY of 0.99, 0.90, and 1.00,
respectively. By virtue of having lower direct medical costs
and greater gains in utility, the pain management approach
was reported to dominate over both individual physical
therapy and spinal stabilization.

An RCT from the Netherlands compared three behavioral
approaches in patients with CLBP.' The first behavioral
intervention included CBT, fear avoidance training, and
relaxation. The second behavioral intervention included
CBT, fear avoidance training, and group discussion. The
third behavioral intervention included fear avoidance train-
ing after a 10-week waiting period. Clinical outcomes after
1 year reported no difference in utility scores or global
assessment of change between groups. Direct medical costs
associated with study interventions after 1 year were $9196
in the relaxation group, $8607 in the group discussion group,
and $8795 in the delayed fear avoidance training group.

Direct medical costs associated with nonstudy interventions
after 1 year were $1088 in the relaxation group, $575 in the
group discussion group, and $651 in the delayed fear avoid-
ance training group. Direct medical costs associated with
non-health care expenditures after 1 year were $2316 in the
relaxation group, $1544 in the group discussion group, and
$1641 in the delayed fear avoidance training group. Indirect
productivity costs associated with lost work days after 1 year
were $6522 in the relaxation group, $5938 in the group dis-
cussion group, and $8213 in the delayed fear avoidance
training group. Total costs (direct medical and indirect pro-
ductivity) over 1 year were therefore $19,122 in the relax-
ation group, $16,664 in the group discussion group, and
$19,300 in the delayed fear avoidance training group.
Authors concluded that neither behavioral intervention was
cost effective when compared with fear avoidance training
alone.

Findings from the aforementioned cost effectiveness anal-
yses are summarized in Table 7-6.

| SUMMARY
|

| Description

Back schools are interventions that include group education
about LBP, appropriate self-management of LBP, training
about how to live with LBP and adapt activities of daily
living if necessary, as well as recommended general and
back-specific exercises. Fear avoidance training is intended
for individual patients with CLBP and harmful or inappropri-
ate beliefs or behaviors about their pain. There is overlap
between modern back schools based on CBT principles and
fear avoidance training. Back schools were introduced in
1969 and fear avoidance training in 1983. Both are widely
available in the United States and are usually conducted in
occupational settings or private practitioner practices. Many
health care providers deliver basic back school interventions
with additional content-specific training, including PTs, phy-
sicians, OTs, and chiropractors. A trained mental health pro-
fessional such as a psychologist or psychiatrist may be
required for advanced fear avoidance training.

| Theory

Classic back schools teach about spinal anatomy and ergo-
nomics to encourage protection of the spinal structures,
although the impact of this information on fear avoidance
behavior has not been addressed. Behavior that derives from
fear avoidance is inhibitory and may contribute to chronicity
and even learned helplessness. However, it is unclear whether
this inhibition leads to a gradual development of depression,
with its low psychomotor level in all dimensions. If CLBP is
viewed as a threatening situation, anxious persons will give
priority to thoughts and information related to their fear. The
cognitive activation theory of stress attempts to explain how
pain leads to neurophysiologic activation and has proposed
that a stress alarm occurs when there is a discrepancy between
what is expected and what is experienced by the individual.
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TABLE 7-6

Cost Effectiveness and Cost Utility Analyses of Back Schools and Fear Avoidance Training
for Acute or Chronic Low Back Pain

Ref
Country Direct Medical Indirect
Follow-up Group Costs Productivity Costs  Total Costs Conclusion
Back Schools
64 1. back schooal, 1. $47 higher NR NR ICER of 1. over 2:
United Kingdom education, CBT than group 2 $8650/QALY
15 months 2. usual care from GP 2. NR
65 1. usual care 1. $6502 1. $15,992 1. $22,494 No significant
Canada 2. back school + 2. $4663 2. $6831 2. $11,494 difference
6.4 years multidisciplinary 3. $2334 3. $8718 3. $11,052
rehabilitation 4. $5055 4. $4801 4. $9856
3. occupational
intervention
(ergonomics)
4. combined 2. and 3.
66 1. functional restoration 1. $2507 1. $3172 lower 1. $7068 lower No significant
Canada (including back higher than than group 2 than group 2 difference
NR school) group 2 for lost work (lost work days
2. usual care 2. NR days + disability
2. NR pensions
67 1. intensive training 1. $1468 1. $3797 1. $5265 ICER of 1. over 2:
The Netherlands group (including back 2. $980 2. $3969 2. $4949 $6957/QALY
1 year school)
2. usual PT group
Fear Avoidance Training
68 1. light multidisciplinary NR NR NR Group 1: average
Norway program (including savings of
2 years fear avoidance $19,544/
training) patient over 2
2. extensive years
multidisciplinary
program (including
fear avoidance
training)
3. usual care
69 1. brief education 1. $207 1. $575 1. $782 Group 1 achieved
The Netherlands approach (including 2. $202 2. $1059 2. $1261 similar clinical
1 year fear avoidance outcomes with
training) lower costs
2. usual care
70 1. individual PT 1. $872 NR NR Gains in QALY:
United Kingdom 2. spinal stabilization 2. $698 1. 0.99
18 months 3. pain management 3. $304 2. 0.90
(including fear 3. 1.00
avoidance training) Group 3 reported
to dominate
other
interventions
1 1. CBT + fear avoidance 1. $12,600 1. $6522 1. $19,122 No significant
The Netherlands training + relaxation 2. $10,726 2. $5938 2. $16,664 difference
1 year 2. CBT + fear avoidance 3. $11,087 3. $8213 3. $19,300

training + group
discussion

. fear avoidance

training after 10
weeks

CBT, cognitive behavioral therapy; GP, general practitioner; ICER, incremental cost effectiveness ratio; NR, not reported; PT, physical therapy; QALY,

quality-adjusted life-year.
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Although the discrepancy is not an immediate threat to their
health, a sustained state of related anxiety may lead to CLBP
through established pathophysiologic responses. Interven-
tions such as back school and fear avoidance training may
improve CLBP by increasing knowledge, which in turn
decreases false expectations, lending to fewer instances of
discrepancies in experience. The indication for back schools
and fear avoidance training is mechanical, nonspecific CLBP.
Diagnostic imaging or other forms of advanced testing is
generally not required before administering these interven-
tions for CLBP.

Efficacy

One recent CPG concluded that back schools are an option
for short-term improvement of CLBP and another CPG
found low-quality evidence as to the effectiveness of back
schools for CLBP. Four SRs consistently found that back
schools are not effective in acute, subacute, or chronic LBP.
One SR found conflicting evidence supporting back schools
compared with other comparators (e.g., waiting list,
placebo). At least seven RCTs assessed the efficacy of back
school, only one of which found statistically significant dif-
ferences in pain versus comparators. None of the recent
national CPGs provided recommendations on fear avoid-
ance training for CLBP. Two SRs found that fear avoidance
training in a rehabilitation program was more effective than
usual care.

Safety

Contraindications to back schools and fear avoidance train-
ing include CLBP due to potentially serious spinal pathology
such as fracture, cancer, infection, or cauda equina syndrome.
Back schools and fear avoidance training are generally con-
sidered to be safe interventions.

Costs

Back schools for CLBP are typically delivered in group set-
tings outside the context of an outpatient visit that can be
billed by a licensed health care provider. This generally
indicates that third-party payers will not reimburse this
service. Participants or their employers may be required to
directly contribute a fee (e.g., $50 to $100) to the person or
organization operating the back school. In the United States,
fear avoidance training involves collaboration among differ-
ent types of health care providers, each of whom can bill
separately for their services. Medicare reimbursement varies
according to the type of therapist and duration of the
session, and ranges from $30 to $154. At least four studies
examined the cost effectiveness of back schools for CLBP,
yet the individual contribution of back schools could not be
determined because they were only one component of the
interventions studied. At least four studies examined the
cost effectiveness of fear avoidance training for CLBP, one
of which concluded that fear avoidance training alone was
cost effective versus comparators that combined fear avoid-
ance training with other treatments.

| Comments

Evidence from the CPGs, SRs, and RCTSs reviewed is some-
what mixed regarding the efficacy of back schools and fear
avoidance training for pain relief and disability improvement
among patients with CLBP. These mixed results could, in
part, be explained by differences in clinical protocols and
methodologic challenges inherent to these studies. For
example, blinding of the therapist and patient is impossible
in all the interventions included. It is therefore uncertain
whether observed differences between study groups could be
attributed to the intervention, positive (placebo) or negative
(nocebo) expectations, or the provider’s communication
skills, empathy, or other factors.”' Differences in results
reported between study groups were often small and gener-
ally fell within the theoretical measurement error of the
outcome measure; their statistical significance is therefore of
doubtful clinical relevance. The improvements noted within
study groups from baseline to the final follow-up were often
larger than any differences noted between the groups.

More research was identified on back schools than fear
avoidance training, which is expected because back schools
have been in existence longer and therefore subjected to more
evaluation. Given the increasing importance of integrating
both behavioral approaches and exercise therapy into the
management of CLBP, further research on fear avoidance
training is warranted to clarify its potential role as an inter-
vention for this condition. Future studies could evaluate the
addition of different forms of fear avoidance training to usual
care to increase our understanding of the most appropriate
indications, educational content, number of sessions required,
and ideal mix of health care providers for this intervention.

Although studies evaluating the cost effectiveness of
interventions that included components of back schools have
been conducted, the individual contribution of back schools
themselves could not be determined because of the compara-
tors used in those studies. Future studies could attempt to
determine the relative cost effectiveness of brief education
by a physician or a PT (or both) compared with more involved
educational approaches such as back schools.

CHAPTER REVIEW QUESTIONS

Answers are located on page 450.
1. What are the two extreme responses to fear of pain?
a. confrontation and avoidance
b. avoidance and panic
c. aggression and retreat
d. anger and acceptance
2. Give a brief definition of back schools.
a. Back schools are an intervention consisting of group
training, medication, and injections
b. Back schools are an intervention consisting of
massage, acupuncture, and education
c. Back schools are an intervention consisting of group
education, training, and exercises
d. Back schools are an intervention consisting of
relaxation training and surgery
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Which of the following is not a commonly reported

reason that patients with LBP fail to discuss their fears

with health care providers?

a. fear of receiving unfavorable answers to their
questions

b. worry that their fears will be belittled

c. providers do not typically ask patients about fears
related to their LBP

d. none of the above

Who introduced the Swedish Back School?

a. Mai Zetterling

b. Jenny Tschernichin-Larsson

¢. Marianne Zachrisson-Forssell

d. Anni-Frid Lyngstad

True or false: Back schools were introduced before

fear avoidance training.

True or false: Modern back schools based on

the principles of CBT share a common scientific

underpinning with fear avoidance training

programs.

REFERENCES

1.

10.

11.

Goossens ME, Rutten-Van Molken MP, Kole-Snijders AM,
et al. Health economic assessment of behavioural rehabilitation
in chronic low back pain: a randomised clinical trial. Health
Econ 1998;7:39-51.

. Forssell MZ. The Swedish Back School. Physiotherapy

1980;66:112-114.

. Nachemson A, Elfstrom G. Intravital dynamic pressure mea-

surements in lumbar discs. A study of common movements,
maneuvers and exercises. Scand J Rehabil Med Suppl
1970;1:1-40.

. Klaber Moffett JA, Chase SM, et al. A controlled, prospective

study to evaluate the effectiveness of a back school in the relief
of chronic low back pain. Spine 1986;11:120-122.

. Harkapaa K, Jarvikoski A, Mellin G, et al. A controlled study

on the outcome of inpatient and outpatient treatment of low
back pain. Part 1. Pain, disability, compliance, and reported
treatment benefits three months after treatment. Scand J Rehabil
Med 1989;21:81-89.

. Waddell G. 1987 Volvo award in clinical sciences. A new clini-

cal model for the treatment of low-back pain.
1987;12:632-644.

Spine

. Lethem J, Slade PD, Troup JD, et al. Outline of a fear avoidance

model of exaggerated pain perception—-I. Behav Res Ther
1983;21:401-408.

. Waddell G, Newton M, Henderson I, et al. A Fear Avoidance

Beliefs Questionnaire (FABQ) and the role of fear avoidance
beliefs in chronic low back pain and disability. Pain
1993;52:157-168.

. Vlaeyen JW, Linton SJ. Fear avoidance and its consequences

in chronic musculoskeletal pain: a state of the art. Pain
2000;85:317-332.

Keller A, Johansen JG, Hellesnes J, et al. Predictors of iso-
kinetic back muscle strength in patients with low back pain.
Spine 1999;24:275-280.

Brox JI, Brevik JI, Ljunggren AE, et al. Influence of anthropo-
metric and psychological variables pain and disability on iso-
metric endurance of shoulder abduction in patients with rotator

12.

13.

14.

15.

16.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

tendinosis of the shoulder. Scand J Rehabil Med
1996;28:193-200.

Vlaeyen JW, Kole-Snijders AM, Boeren RG, et al. Fear of
movement/(re)injury in chronic low back pain and its relation
to behavioral performance. Pain 1995;62:363-372.

Al-Obaidi SM, Nelson RM, Al-Awadhi S, et al. The role of
anticipation and fear of pain in the persistence of avoidance
behavior in patients with chronic low back pain. Spine
2000;25:1126-1131.

Moseley GL. Evidence for a direct relationship between cogni-
tive and physical change during an education intervention
in people with chronic low back pain. Eur J Pain 2004;8:
39-45.

Crombez G, Vlaeyen JW, Heuts PH, et al. Pain-related fear is
more disabling than pain itself: evidence on the role of pain-
related fear in chronic back pain disability. Pain 1999;80:
329-339.

Koes BW, van Tulder MW, van der Windt WM, et al. The
efficacy of back schools: a review of randomized clinical trials.

J Clin Epidemiol 1994;47:851-862.

. Indahl A, Haldorsen EH, Holm S, et al. Five-year follow-up

study of a controlled clinical trial using light mobilization and
an informative approach to low back pain. Spine 1998;23:
2625-2630.

. Keijsers JF, Groenman NH, Gerards FM, et al. A back school

in The Netherlands: evaluating the results. Patient Educ Couns
1989;14:31-44.

Heymans MW, de Vet HC, Bongers PM, et al. The effectiveness
of high-intensity versus low-intensity back schools in an occu-
pational setting: a pragmatic randomized controlled trial. Spine
2006;31:1075-1082.

Lonn JH, Glomsrod B, Soukup MG, et al. Active back
school: prophylactic management for low back pain. A random-
ized, controlled, 1-year follow-up study. Spine 1999;24:
865-871.

Kori SH, Miller RP, Todd DD. Kinesiophobia: a new view of
chronic pain behavior. Pain Management 1990;3:35-43.
Grotle M, Vollestad NK, Veierod MB, et al. Fear avoidance
beliefs and distress in relation to disability in acute and chronic
low back pain. Pain 2004;112:343-352.

Cherkin DC, Deyo RA, Street JH, et al. Pitfalls of patient edu-
cation. Limited success of a program for back pain in primary
care. Spine 1996;21:345-355.

Keller A, Brox JI, Gunderson R, et al. Trunk muscle strength,
cross-sectional area, and density in patients with chronic low
back pain randomized to lumbar fusion or cognitive interven-
tion and exercises. Spine 2004;29:3-8.

Ursin H. Press stop to start: the role of inhibition for choice and
health. Psychoneuroendocrinology 2005;30:1059-1065.
Eriksen HR, Murison R, Pensgaard AM, et al. Cognitive activa-
tion theory of stress (CATS): from fish brains to the Olympics.
Psychoneuroendocrinology 2005;30:933-938.

Airaksinen O, Brox JI, Cedraschi C, et al. European guidelines
for the management of chronic nonspecific low back pain. Eur
Spine J 2006;15:192-300.

Nielens H, van Zundert J, Mairiaux P, et al. Chronic low back
pain, Vol. 48C. Brussels: KCE Reports; 2006.

van Tulder MW, Esmail R, Bombardier C, et al. Back schools
for non-specific low back pain. Cochrane Database of System-
atic Reviews 2000;(2).

Heymans MW, van Tulder MW, Esmail R, et al. Back schools
for nonspecific low back pain: a systematic review within the
framework of the Cochrane Collaboration Back Review Group.
Spine 2005;30:2153-2163.



CHAPTER 7 Back Schools and Fear Avoidance Training 89

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Heymans MW, van Tulder MW, Esmail R, et al. Back schools
for non-specific low-back pain. Cochrane Database of System-
atic Reviews 2004;(4).

Lankhorst GJ, Van de Stadt RJ, Vogelaar TW, et al. The effect
of the Swedish Back School in chronic idiopathic low back
pain. A prospective controlled study. Scand J Rehabil Med
1983;15:141-145.

Postacchini F, Facchinici M, Palieri P. Efficacy of various forms
of conservative treatment in low back pain: a comparative
study. Neuro-orthopedics 1988;6:28-35.

Hellinger J, Linke R, Heller H. A biophysical explanation for
Nd:YAG percutaneous laser disc decompression success. J Clin
Laser Med Surg 2001;19:235-238.

Hurri H. The Swedish back school in chronic low back pain.
Part I. Benefits. Scand J Rehabil Med 1989;21:33-40.

Linton SJ, Bradley LA, Jensen I, et al. The secondary preven-
tion of low back pain: a controlled study with follow-up. Pain
1989;36:197-207.

Donchin M, Woolf O, Kaplan L, et al. Secondary prevention of
low-back pain. A clinical trial. Spine 1990;15:1317-1320.
Keijsers J, Steenbakkers M, Meertens RM, et al. The efficacy
of the back school: a randomized trial. Arthritis Care Res
1990;3:204-209.

Dalichau S, Perrey RM, Solbach T, et al. Erfahrungen bei der
Durchfuhrung eines berufsbezogenen Riickenschulmodells in
Baugewerbe. Arbeitsmedizin 1998;48:72-80.

Penttinen J, Nevala-Puranen N, Airaksinen O, et al. Random-
ized controlled trial of back school with and without peer
support. J Occup Rehabil 2002;12:21-29.

Bergquist-Ullman M, Larsson U. Acute low back pain in indus-
try. A controlled prospective study with special reference to
therapy and confounding factors. Acta Orthop Scand
1977;(170):1-117.

Lindequist S, Lundberg B, Wikmark R, et al. Information and
regime at low back pain. Scand J Rehabil Med 1984;16:
113-116.

Indahl A, Velund L, Reikeraas O. Good prognosis for low back
pain when left untampered. A randomized clinical trial. Spine
1995;20:473-477.

Leclaire R, Esdaile JM, Suissa S, et al. Back school in a first
episode of compensated acute low back pain: a clinical trial to
assess efficacy and prevent relapse. Arch Phys Med Rehabil
1996;77:673-679.

Berwick DM, Budman S, Feldstein M. No clinical effect of
back schools in an HMO. A randomized prospective trial. Spine
1989;14:338-344.

Herzog W, Conway PJ, Willcox BJ. Effects of different treat-
ment modalities on gait symmetry and clinical measures for
sacroiliac joint patients. J] Manipulative Physiol Ther 1991;14:
104-1009.

Hsieh CY, Adams AH, Tobis J, et al. Effectiveness of four
conservative treatments for subacute low back pain: a random-
ized clinical trial. Spine 2002;27:1142-1148.

Chou R, Huffman LH. Nonpharmacologic therapies for
acute and chronic low back pain: a review of the evidence for
an American Pain Society/American College of Physicians
clinical practice guideline. Ann Intern Med 2007;147:
492-504.

Elders LA, van der Beek AJ, Burdorf A. Return to work after
sickness absence due to back disorders—a systematic review
on intervention strategies. Int Arch Occup Environ Health
2000;73:339-348.

Maier-Riehle B, Harter M. The effects of back schools—a
meta-analysis. Int J Rehabil Res 2001;24:199-206.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Brox JI, Storheim K, Grotle M, et al. Systematic review of back
schools, brief education, and fear avoidance training for chronic
low back pain. Spine J 2008;8:948-958.

Von Korff M, Balderson BH, Saunders K, et al. A trial of an
activating intervention for chronic back pain in primary care
and physical therapy settings. Pain 2005;113:323-330.

Brox JI, Reikeras O, Nygaard O, et al. Lumbar instrumented
fusion compared with cognitive intervention and exercises in
patients with chronic back pain after previous surgery for disc
herniation: a prospective randomized controlled study. Pain
2006;122:145-155.

Brox JI, Sorensen R, Friis A, et al. Randomized clinical trial of
lumbar instrumented fusion and cognitive intervention and
exercises in patients with chronic low back pain and disc degen-
eration. Spine 2003;28:1913-1921.

Leeuw M, Goossens ME, Linton SJ, et al. The fear avoidance
model of musculoskeletal pain: current state of scientific evi-
dence. J Behav Med 2007;30:77-94.

George SZ, Fritz JM, Bialosky JE, et al. The effect of a fear
avoidance-based physical therapy intervention for patients with
acute low back pain: results of a randomized clinical trial. Spine
2003;28:2551-2560.

van Tulder MW, Assendelft W], Koes BW, et al. Method guide-
lines for systematic reviews in the Cochrane Collaboration
Back Review Group for Spinal Disorders. Spine 1997;22:
2323-2330.

Glomsrod B, Lonn JH, Soukup MG, et al. “Active back school”
prophylactic management for low back pain: three-year
follow-up of a randomized, controlled trial. J Rehabil Med
2001;33:26-30.

Vlaeyen JW, de Jong J, Geilen M, et al. Graded exposure in
vivo in the treatment of pain-related fear: a replicated single-
case experimental design in four patients with chronic low back
pain. Behav Res Ther 2001;39:151-166.

Vlaeyen JW, de Jong J, Geilen M, et al. The treatment of fear
of movement/(re)injury in chronic low back pain: further evi-
dence on the effectiveness of exposure in vivo. Clin J Pain
2002;18:251-261.

de Jong JR, Vlaeyen JW, Onghena P, et al. Fear of movement/
(re)injury in chronic low back pain: education or exposure in
vivo as mediator to fear reduction? Clin J Pain 2005;21:
9-17.

Dagenais S, Roffey DM, Wai EK, et al. Can cost utility evalu-
ations inform decision making about interventions for low back
pain? Spine J 2009;9:944-957.

van der Roer N, Goossens MEJB, Evers SMAA, et al. What is
the most cost-effective treatment for patients with low back
pain? A systematic review. Best Pract Res Clin Rheumatol
2005;19:671-684.

Johnson RE, Jones GT, Wiles NJ, et al. Active exercise, educa-
tion, and cognitive behavioral therapy for persistent disabling
low back pain: a randomized controlled trial. Spine
2007;32:1578-1585.

Loisel P, Lemaire J, Poitras S, et al. Cost-benefit and cost-
effectiveness analysis of a disability prevention model for back
pain management: a six year follow up study. Occupat Environ
Med 2002;59:807-815.

Mitchell RI, Carmen GM. The functional restoration approach
to the treatment of chronic pain in patients with soft tissue and
back injuries. Spine 1994;19:633-642.

van der Roer N, van Tulder M, van Mechelen W, et al. Eco-
nomic evaluation of an intensive group training protocol com-
pared with usual care physiotherapy in patients with chronic
low back pain. Spine 2008;33:445-451.



90

SECTION II Education

68.

69.

Skouen JS, Grasdal AL, Haldorsen EM, et al. Relative cost-
effectiveness of extensive and light multidisciplinary treatment
programs versus treatment as usual for patients with chronic
low back pain on long-term sick leave: randomized controlled
study. Spine 2002;27:901-909.

Jellema P, van der Roer N, van der Windt DAWM, et al. Low
back pain in general practice: cost-effectiveness of a minimal
psychosocial intervention versus usual care. Eur Spine J
2007;16:1812-1821.

70. Critchley DJ, Ratcliffe J, Noonan S, et al. Effectiveness and

71.

cost-effectiveness of three types of physiotherapy used to
reduce chronic low back pain disability: a pragmatic random-
ized trial with economic evaluation. Spine 2007;32:
1474-1481.

Thompson GW. The placebo effect and health. New York: Pro-
metheus Books; 2005.



SECTION III

Exercise

SIMON DAGENAIS
JOHN MAYER

8

Lumbar Stabilization Exercise

| DESCRIPTION

Terminology and Subtypes

Exercise, loosely translated from Greek, means “freed move-
ment” and describes a wide range of physical activities.
Therapeutic exercise indicates that the purpose of the exer-
cise is for the treatment of a specific medical condition rather
than recreation. The main types of therapeutic exercise for
low back pain (LBP) include (1) general physical activity
(e.g., advice to remain active); (2) aerobic (e.g., brisk walking,
cycling); (3) aquatic (e.g., swimming, exercise classes in a
pool); (4) directional preference (e.g., McKenzie); (5) flexi-
bility (e.g., stretching, yoga, Pilates); (6) proprioceptive/
coordination (e.g., wobble board, stability ball); (7) stabiliza-
tion (e.g., targeting abdominal and trunk muscles); and
(8) strengthening (e.g., lifting weights)." This chapter focuses
exclusively on stabilization exercises for chronic LBP
(CLBP).

Therapeutic exercise for individuals with LBP has
evolved over time. Recently, there has been a focus on exer-
cises that aim to maintain stability in the lumbar spine.” This
type of exercise approach has been termed lumbar stabiliza-
tion, core stabilization, or segmental stabilization. Although
no formal definition of lumbar stabilization exercise (LSE)
exists, this approach is generally aimed at improving the
neuromuscular control, strength, and endurance of muscles
central to maintaining dynamic and static spinal and trunk
stability. Several groups of muscles are targeted through
LSEs, particularly the transversus abdominis (TrA), lumbar
multifidus, and other paraspinal, abdominal, diaphragmatic,
and pelvic musculature (Figure 8-1).

Although the LSE program developed by Richardson
and Jull is the most widely studied, numerous other LSE
programs are available through physical therapists, exercise
physiologists, personal trainers, Pilates instructors, yoga
teachers, or other health personnel involved in the manage-
ment of LBP with therapeutic exercise.

History and Frequency of Use
1

In the 1980s, Bergmark undertook a mechanical engineering
approach to the study of the lumbar spine.® His goal was to
assess the role of the trunk musculature in providing stabili-
zation for the lumbar spine and measure the specific forces
applied to the spine by different muscles to understand the
biomechanical “rationale” for the complex anatomic features
of the lumbar spine. Using a mechanical modeling approach,
musculature acting on the lumbar spine was divided into two
groups: local and global. The global musculature (e.g.,
erector spinae, rectus abdominis) was thought to transfer
load between the thoracic spine and pelvis. The local muscu-
lature (e.g., multifidus) consists of muscles that act directly
on the lumbar spine and are attached to the lumbar vertebrae.
Functionally, the global musculature was thought to balance
the outer loads on the body, enabling the local system to
maintain force control within the lumbar spine and center
postural activity at a range within the load tolerance of the
spinal structures.

Panjabi then proposed a basis for understanding spinal
stability, injury, dysfunction, and recovery by asserting that
there are three interdependent subsystems that function to
stabilize the spine: passive, active, and neural. The passive
subsystem includes the vertebrae, intervertebral discs, liga-
ments, zygapophyseal joints, and passive components of the
associated musculotendinous structures. The active subsys-
tem comprises the musculotendinous units attached to, or
influencing, the spinal column.* The neural subsystem
includes sensory receptors in the spinal structures, their
central connections, and cortical and subcortical control
centers. These three subsystems are interdependent and work
together to maintain spinal stability and intervertebral motion.
For example, an injury or breakdown in the passive subsys-
tem, such as a fracture, disc herniation, or disc degeneration,
may decrease the inherent stability of the spine and alter
segmental motion patterns. Enhancement of the neural and
active subsystems could potentially help compensate for this
loss and partially restore stability.
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Figure 8-1 Several groups of muscles in the trunk and pelvis are targeted with lumbar stabilization exercises. A, Posterior view.
B, Anterior view.
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patterns, and stretching. St Louis, 2009, Mosby.)

A number of authors have assessed the role and activation
patterns of trunk musculature as they relate to spinal stability.
Cresswell and colleagues™ conducted a series of studies on
intra-abdominal pressure and activation of trunk muscula-
ture. They reported that intra-abdominal pressure was
increased during functional tasks by muscles that did not
create a significant flexion movement of the lumbar spine
(particularly the TrA and diaphragm), and activation of the
TrA was correlated with changes in intra-abdominal pressure.
It was also discovered that abdominal wall muscles were
activated before the erector spinae if ventral loading of the
trunk was expected, and concurrently with the erector spinae
in unexpected ventral loading. This finding suggested that
abdominal musculature may play a role in enhancing spinal
stability during trunk motion or loading.

Hodges and Richardson® further pursued this line of
research by studying activation patterns of trunk musculature
with alteration of spinal posture by movement of an upper
limb. In those without LBP, the TrA was the first muscle
activated, contracting before upper limb movement

regardless of direction of motion. This suggested that the TrA
provides stability for the lumbar spine in anticipation of
perturbations of posture. In individuals with LBP, however,
the contraction of the TrA was significantly delayed, indicat-
ing a potential for decreased spinal stability and fundamental
problems with motor control. Similar findings were noted in
later studies on the effects of lower extremity motion in those
with and without LBP.*'

There have also been several studies on the lumbar mul-
tifidi in those with LBP. In 1994, Hides and colleagues"
reported finding significant ipsilateral atrophy in the lumbar
multifidi of individuals with unilateral LBP, whereas they
noted very little asymmetry in these muscles in a control
group of subjects without LBP. Patients with acute, first-
episode LBP who were treated with usual medical manage-
ment had limited recovery of multifidus muscle mass after
10 weeks, whereas those treated with a specific exercise
program had greater recovery of multifidus muscle mass."?
On the basis of these conceptual models, Richardson and
Jull> described a specific exercise program to train
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co-contraction of the deep trunk muscles, particularly the TrA
and lumbar multifidi, to enhance spinal stability in individu-
als with LBP. This treatment program has been the basis for
a large number of further clinical studies and other publica-
tions and for what is commonly used in “core stability”
programs.'>?

Other authors, and particularly Stuart McGill, have
addressed additional aspects of stabilization training to
emphasize broader and more integrative approaches and
effects.?’?** Early studies on the effects of these exercise
programs indicated that they may have substantial benefit in
the treatment of individuals with first-time acute LBP or with
specific structural abnormalities in the spine."*'® In clinical
practice, these programs are applied to a wide range of
patients with LBP, although the popularity of these treatment
programs is difficult to quantify. The number of recent studies
conducted on this topic, along with the publication of a recent
systematic review (SR) of stabilization exercises on LBP,
suggest that these programs are increasingly popular.®®**!

Practitioner, Setting, and Availability
T

Because this type of exercise is used to treat CLBP, it must
be prescribed and monitored by licensed clinicians such as
physicians, chiropractors, or physical therapists. The actual
treatment, however, can be carried out under the supervision
of athletic trainers, exercise physiologists, or personal train-
ers who report periodically to the prescribing clinician.
Lumbar stabilization exercise protocols could also be self-
administered at fitness facilities without a health care pro-
vider, although this is not recommended for CLBP. Various
training and certification courses are offered to clinicians for
lumbar stabilization exercise protocols. Despite the lack of
regulation, any person delivering exercise therapy should be
well versed in the basic principles and practice of exercise
testing and prescription for the general population and the
particular condition being treated. The typical settings for
lumbar stabilization programs are outpatient treatment
centers, health and fitness facilities, and athletic training
centers under the supervision of trained personnel. Because
little or no equipment is required, LSEs are suitable outside
of health care settings. Home exercise may be more appropri-
ate during latter stages of rehabilitation after a formal, super-
vised exercise program has been completed in a medical or
fitness facility. This treatment is readily available throughout
the United States. Education in training techniques is avail-
able through a variety of organizations and medical societies
offering postgraduate or continuing medical education, and
formal training may be variably present in the primary cur-
riculum of schools of physical therapy, among others.

Procedure

The exercise program of Richardson and Jull* addressing the
TrA and multifidi is described in detail in their text, and
formal training in this program is generally administered by
a physical therapist. The initial aim of this program is to
achieve isometric co-contraction of the local muscles of the
trunk, with activation of the TrA and multifidi being

considered the “basic functional unit of a movement skill.””
Patients are instructed to draw in the lower abdominal wall
while simultaneously contracting the multifidi isometrically.
A number of techniques were proposed to facilitate the learn-
ing of this particular motor skill, including visual correction,
specific verbal instructions, manual facilitation, and use of a
pressure biofeedback unit; specific postures are also advo-
cated to assist in motor learning. A strong emphasis is placed
on the accurate performance of the maneuvers, and the
patients are progressed into functional positions while main-
taining muscle activation. Exercises can be advanced when
the patient is able to maintain 10 isometric “holds” for 10
seconds without fatiguing. In their study using this training
protocol, O’Sullivan and colleagues13 noted that, for some
subjects, it took 4 to 5 weeks of training just to obtain an
accurate pattern of isometric co-contraction of these muscles.
This program has been modified by other investigators, and
many have described progression through functional pro-
grams that incorporate previously painful motion patterns. A
variety of exercises have been developed over the years to
promote trunk stabilization (e.g., Figures 8-2 and 8-3), some
of which can be performed with exercise equipment such as
Swiss balls (e.g., Figures 8-4 and 8-5).

Additional methods of facilitation, including the use of
ultrasound, educational pamphlets, and video demonstra-
tions, have also been applied.”* Reflecting the nonstandard-
ized and generally multifactorial nature of many physical

Figure 8-2 Example of trunk and lumbar stabilization exercise
performed on the floor.

Figure 8-3 Example of trunk and lumbar stabilization exercise
performed on the floor.
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Figure 8-4 Example of trunk and stabilization exercise
performed with a Swiss ball.

Figure 8-5 Example of trunk and stabilization exercise
performed with a Swiss ball.

therapy treatments, studies have varied in their use of coin-
terventions such as manual therapy techniques, general con-
ditioning, and varying degrees of physical and cognitive
behavioral therapy. Settings also varied among studies that
used either group classes or individual treatment approaches.
It is difficult to describe a “typical” treatment course, but 6
to 12 sessions of LSE instruction are relatively common for
a straightforward clinical scenario. However, many patients
have a number of mitigating conditions that may affect the
frequency and duration of care required.

| Regulatory Status

Not applicable.

|| THEORY
L

|Mechanism of Action
T

In general, exercises are used to strengthen muscles, increase
soft tissue stability, restore range of movement, improve

cardiovascular conditioning, increase proprioception, and
reduce fear of movement. The mechanism of action of
LSE is currently unknown, but may be related to improving
the neurophysiologic functioning of lumbar muscles and
other muscles involved in stability to prevent continual
re-injury or nociceptive input in the absence of true injury,
or psychological mechanisms; each proposed theory is briefly
described here.

Lumbar Stability

Lumbar stabilization exercises provide an opportunity to
simultaneously exercise the passive, active, and neural sub-
systems of spinal stabilization proposed by Panjabi.* It has
been suggested that injury to the vertebrae, intervertebral
discs, ligaments, or zygapophyseal joints that comprise the
passive subsystem could perhaps be compensated by
enhancing the neural and active subsystems, thereby restor-
ing lumbar stability. Lumbar stabilization exercise may also
improve abdominal muscle strength and endurance, thereby
compensating for decreased stability due to lumbar muscu-
lature injury. Improving function of abdominal muscles
such as the TrA through LSE involving limb movements
could also prevent spinal instability by compensating for
injured lumbar muscles.”' Lumbar stabilization exercise
emphasizing co-contraction of the TrA and lumbar multifidi
could also enhance spinal stability in individuals with LBP,
thereby reducing their risk for reinjury.” When combined
with dynamic and isometric intensive resistance training,
LSE was associated with increased cross-sectional lumbar
musculature.”” Because these changes were not noted with
LSE alone, they may be attributable to the progressive
resistance exercises, or possibly an interaction effect of
lumbar stabilization and strengthening.

Psychological Mechanisms

In some patients with particularly severe or prolonged
CLBP, or CLBP with psychological comorbidities such as
anxiety or depression, maladaptive illness behavior may
become established. This type of behavior may manifest
itself as fear of engaging in any activity or movement that
has previously been associated with symptoms of CLBP. As
time passes, virtually all activities gain this association,
leading to a generalized fear of movement in an attempt to
minimize exacerbations. Engaging in supervised exercise
therapy under the guidance of an experienced clinician able
to gradually increase the type, dose, frequency, or intensity
of movements, can help break this cycle and demonstrate
that not all movements or activities need be painful. This
aspect is discussed further in other chapters of this text (e.g.,
Section 8—Behavioral Therapies), and is not specific to
LSEs.

| Indication

The use of LSEs has been recommended for nonspecific
mechanical CLBP with or without specific anatomic abnor-
malities such as spondylolisthesis. Isometric exercise of
the trunk musculature may be an appropriate consideration
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for any LBP beyond the acute stage. By extrapolating from
Panjabi’s model of spinal instability and the work of many
of the authors previously discussed, there may be a ratio-
nale for using LSE in almost any patient with CLBP,
including those with ongoing pain and a clearly definable
structural source or those without correlative pathology
identified on standard imaging.* This intervention may be
most effectively applied in a patient who presents with a
reproducible, mechanical pattern of lumbopelvic pain that
follows a specific plane of movement or functional task.
Often these patients demonstrate altered activation patterns
of stabilizing musculature or poor endurance of core sta-
bilizing musculature with testing.

With patients who have specific functional demands that
are limited by CLBP, individualizing the progression of exer-
cise through a task-specific approach designed to meet those
physical demands may be the most effective application of
LSE. More pragmatically, care of the patient with CLBP
must include a thorough understanding of that individual and
should follow the biopsychosocial model of chronic pain
assessment and treatment. When treating individuals with
substantial physical, social, or psychological barriers to
functional recovery, LSE alone may not be sufficient to max-
imize improvement. In addressing overall function, the use
of LSE training may be beneficial for individuals with CLBP,
particularly in patients with clearly defined anatomic barriers
to functional performance and well-managed social or psy-
chological barriers to recovery. However, when those latter
barriers become paramount, a multimodal behavioral modi-
fication approach to treatment should take precedence over
unimodal LSE.

Assessment

Before receiving LSE training, patients should first be
assessed for LBP using an evidence-based and goal-oriented
approach focused on the patient history and neurologic
examination, as discussed in Chapter 3. Additional diagnos-
tic imaging or specific diagnostic testing is generally not
required before initiating this intervention for CLBP. Never-
theless, several diagnostic tests are used clinically to apply
the proper and safe dose of exercise, monitor progress
throughout treatment, and document that the target muscles
are being appropriately activated. These include a functional
assessment of strength, flexibility, balance, endurance, and
coordination, and potential assessment of lumbar muscle
activity through real-time ultrasound and surface electromy-
ography to allow a more precise prescription for LSE
training.'>**%

|| EFFICACY
|

Evidence supporting the efficacy of this intervention for
CLBP was summarized from recent clinical practice guide-
lines (CPGs), SRs, and randomized controlled trials (RCTs).
Findings are summarized by study design in the following
paragraphs.

Clinical Practice Guidelines

None of the recent national CPGs on the management of
CLBP have assessed and summarized the evidence to make
specific recommendations about the efficacy of LSEs, though
most have recommended therapeutic exercises in general for
CLBP.

Systematic Reviews

1

Cochrane Collaboration

The Cochrane Collaboration conducted an SR in 2004 on all
forms of exercise therapy for acute, subacute, and chronic
LBP.* A total of 61 RCTs were identified, including 43 RCTs
related to CLBP. Although results were generally favorable,
this review combined all forms of exercise therapy, including
stabilization, strengthening, stretching, McKenzie, aerobic,
and others. As such, these conclusions were not specifically
about the efficacy of LSEs for CLBP. This review identified
two RCTs that may be related to LSEs for CLBP and one
RCT related to LSES for acute LBP.'*'"®!” The RCTs examin-
ing CLBP are discussed below.

Other

Another review identified an additional RCT on LSE for
CLBP that was not included in the Cochrane review; that
RCT is also summarized below.'**” This SR did not make
any conclusions specific to LSE for CLBP.

Another SR was conducted in 2008 on motor control
exercise for persistent nonspecific LBP** All of the 14
included RCTs examined patients whose LBP symptoms
lasted for at least 6 weeks, with or without neurologic
involvement. The number of RCTs specifically examining
the effects of LSE for CLBP was not reported. Three of the
included RCTs were also summarized in the reviews men-
tioned above.**** This SR concluded that motor control
exercise in general is effective in reducing pain and disability
among patients with persistent LBP, but did not make any
conclusions specific to LSE as defined in this chapter.

Findings from the aforementioned SRs are summarized in
Table 8-1.

Randomized Controlled Trials

The methods for six RCTs of LSE for CLBP are summarized
in Table 8-2.'*1%1%233 Their results are briefly described here.

An RCT conducted by Cairns and colleagues® included
LBP patients without neurologic involvement (duration of
symptoms not reported). Participants were randomized to
either the intervention group consisting of stabilization exer-
cises or the control group consisting of conventional physical
therapy. Manual therapy, modalities, education, and advice
were also available to both groups. Both treatment programs
included up to 12 half-hour sessions over 12 weeks. At the
12-month follow-up, disability scores were significantly
reduced in both groups compared with baseline, however,
there were no significant differences between groups. There
were also reductions in pain in both groups (McGill Pain
Questionnaire), although none of the reductions were



CHAPTER 8 Lumbar Stabilization Exercise 97

VNS Systematic Review Findings on Lumbar Stabilization Exercises for Chronic Low Back Pain

#RCTs #RCTs
Reference in SR for CLBP Conclusion
36 61 43 Conclusions are not specific to LSE; the review combined all
forms of exercise therapy
50 5 5 Conclusions are not specific to LSE; the review combined all
forms of exercise therapy
38 14 14 Conclusions are not specific to LSE; the review combined all

forms of exercise therapy

CLBP, chronic low back pain; LSE, lumbar stabilization exercise; RCT, randomized controlled trial; SR, systematic review.

Randomized Controlled Trials of Lumbar Stabilization Exercises for Chronic Low Back Pain

Reference Indication Intervention Control (C1) Control (C2)
23 LBP without Stabilization exercises + Conventional physical NA
neurologic manual therapy, modalities, therapy + manual
involvement, education, advice therapy, modalities,
duration of PT education, advice
symptoms NR 0.5 hr x max 12 for 12 wk PT
n=47 0.5 hr x max 12 for 12 wk
n =50
24 CLBP without Spinal stabilization exercises + Manual therapy + back Back book +
neurologic back school school back school
involvement, current PT PT PT
episode >12 weeks 3hrx1+ 10wk x 1 hr 3hrx1+ 10wk x 1 hr 3 hr x 1 (back
n=121 n=121 school)
n =60
25 CLBP without Motor control (stabilization) SMT General exercise
neurologic exercise PT PT
involvement, PT Up to 12 sessions 1hrx12
symptoms 12 sessions n =280 n =280
>3 months n =80
18 Isthmic spondylolysis Stabilization exercise Control (general exercise) NA
or spondylolisthesis PT GP
with or without 15 min/day x 7 days x 10 wk 0.5 hr x max 12 for 12 wk
neurologic Cointervention: NR Cointervention: heat,
involvement, n=21 massage, ultrasound,
symptoms supervised exercise
>3 months n=21
18 CLBP with or without SMT + stabilization exercise Control (education, NA
neurologic Manual therapist reassurance)
involvement, 60 min evaluation, treatment, GP
symptoms exercise x 4 over 4 wk 2 sessions over 5 months
>3 months Cointervention: education, Cointervention: activity
reassurance limitations, exercise
n=102 n=102
19 Subacute or chronic Stabilization exercise + Manual therapy (traction, NA
LBP without biopressure stretching, MOB)
neurologic PT PT
involvement, 45-min x 1 day/wk x 6 wk + 45-min x 1 day/wk x 6 wk

symptoms >6 wk

10-15 min/day at home
Cointervention: pain
medication
n=22

Cointervention: pain
medication, exercise
n=20

CLBP, chronic low back pain; GP, general practitioner; LBP, low back pain; MOB, mobilization; NA, not applicable; NR, not reported; PT, physical
therapist; SMT, spinal manipulation therapy.
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statistically significant. The difference between groups was
also not statistically significant. This study was considered
of higher quality and also deemed clinically relevant to LSEs
for CLBP.

An RCT conducted by Goldby and colleagues® included
CLBP patients without neurologic involvement who had a
current episode lasting longer than 12 weeks. Participants
were randomized to three groups: (1) spinal stabilization exer-
cises and back school; (2) manual therapy and back school;
(3) an educational intervention consisting of a back book and
back school. The back school included one 3-hour session,
and the manual therapy and spinal stabilization exercises were
provided for 1 hour a week for 10 weeks. At the 24-month
follow-up, mean pain scores (0-100 scale) significantly
improved for the spinal stabilization and manual therapy
groups, but worsened for the education group (not statistically
significant). At the 24-month follow-up, mean disability
scores (Oswestry Disability Index) improved for all groups,
with significant reductions in scores for the spinal stabiliza-
tion and manual therapy groups, but not the education group.
There were no significant differences between groups for pain
or disability. This study was considered of lower quality.

An RCT conducted by Ferreira and colleagues® included
LBP patients without neurologic involvement, who had
symptoms lasting longer than 3 months. Participants were
randomized to: (1) motor control (stabilization) exercises; (2)
spinal manipulation therapy; or (3) general exercise. After
12 months, there were improvements in pain (visual analog
scale) in all 3 groups (P values not reported). There were also
improvements in disability (Roland Morris Disability Ques-
tionnaire) in all three groups (P values not reported). The
differences in pain and disability between groups were not
statistically significant. This study was considered of higher
quality and also deemed clinically relevant to LSE for CLBP.

An RCT conducted by O’Sullivan and colleagues'
included isthmic spondylolysis or spondylolisthesis patients
with or without neurologic involvement. To be included,
patients had to experience symptoms for at least 3 months.
Participants were randomized to a stabilization exercise
group or a control group over 10 weeks. Physical therapists
administered the exercise therapy to those in the stabilization
exercise group, while general practitioners followed partici-
pants in the control group. After 30 months, participants in
the stabilization exercise group experienced statistically sig-
nificant improvement in pain and disability compared with
baseline scores. The control group did not experience statisti-
cally significant change compared with baseline. Further-
more, those in the stabilization exercise group experienced
statistically significant improvement in pain and disability
versus the control group.

An RCT conducted by Niemisto and colleagues'® exam-
ined patients with CLBP with or without neurologic involve-
ment. To be included, participants had to experience
symptoms for at least 3 months. Participants were random-
ized to a treatment group receiving spinal manipulation and
stabilization exercise from a manual therapist or to a physi-
cian’s consultation group. After 1 year of follow-up, those in
the spinal manipulation and stabilization exercise group
experienced statistically significant improvement in pain and

disability compared with those in the physician’s consulta-
tion group. This study was considered of lower quality.

An RCT conducted by Rasmussen-Barr and colleagues'
examined patients with subacute or chronic LBP. To be
included, participants had to experience symptoms for more
than 6 weeks and could not have signs of neurologic involve-
ment. Participants were randomized to a stabilization exer-
cise group or a manual therapy group that received traction,
stretching, or mobilization. A physical therapist administered
treatment to both groups. Individuals in the stabilization
group met with the physical therapist for 45 minutes per
week over 6 weeks and were encouraged to exercise at home.
After 12 months of follow-up, the stabilization exercise
group experienced statistically significant improvement in
pain and disability compared with baseline scores. These
differences were not observed in the manual therapy group.
No statistically significant differences were observed between
the two groups regarding pain and disability after 12 months
of follow-up. This study was considered of lower quality.

| SAFETY
|

Contraindications

Contraindications to LSE include spinal or medical condi-
tions that preclude exercise for the trunk musculature, such
as acute unstable spine injury, severe acute neurologic com-
promise, or cardiovascular instability. LSE should not be
used in patients with any other structural lesions in the spine
that may any other be adversely affected by exercise. As with
other forms of back exercise, LSE is generally not recom-
mended during acute flare-ups of CLBP when increased
movement may temporarily worsen symptoms. Some of the
RCTs reviewed on LSE for CLBP excluded patients with
fracture, grade III or IV spondylolisthesis, malignancy, inflam-
matory arthropathies, pregnancy, significant neurologic loss,
prior spine surgery, or other medical conditions that made
them unsuitable for participation in therapeutic exercise.”*

Adverse Events
1

No serious adverse events have been reported for LSE in the
studies reviewed. However, minor adverse events were
reported in a few cases. An RCT reported that 15 of 105
participants dropped out, including 6 who believed that the
experimental treatment had aggravated their symptoms.”
Another RCT reported that seven participants withdrew,
including two with increased pain and one with dyspepsia.*’
Similarly, eight participants assigned to the exercise group
dropped out of an RCT because of increased pain.*' Four
participants in another RCT experienced a sudden increase
in pain.” Although two participants in another study with-
drew due to disc prolapse, investigators indicated this was a
preexisting condition and not related to LSE.** A Cochrane
review on exercise therapy for LBP reported that only 26%
of studies commented on adverse events, the majority of
which reported mild effects such as increased pain and
muscle soreness in a minority of participants.*®
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| cosTs
L1

Fees and Third-Party Reimbursement

In the United States, LSE that is supervised by a licensed
health practitioner such as a physical therapist in an outpa-
tient setting can be delivered using CPT codes 97110 (thera-
peutic exercises, each 15 minutes), 97112 (neuromuscular
reeducation, each 15 minutes), or 97530 (therapeutic activi-
ties, each 15 minutes). The initial evaluation of lumbar func-
tion can be delivered using CPT codes 97001 (physical
therapy initial evaluation) or 97750 (physical performance
test or measurement, each 15 minutes). Periodic reevaluation
of lumbar function can be delivered using CPT codes 97002
(physical therapy reevaluation) or 97750 (physical perfor-
mance test or measurement, each 15 minutes).

These procedures are widely covered by other third-party
payers such as health insurers and worker’s compensation
insurance. Although some payers continue to base their reim-
bursements on usual, customary, and reasonable payment
methodology, the majority have developed reimbursement
tables based on the Resource Based Relative Value Scale
used by Medicare. Reimbursements by other third-party
payers are generally higher than Medicare.

Third-party payers often reimburse a limited number of
visits to licensed health care providers if they are prescribed
by a physician and supported by adequate documentation
deeming them medically necessary. Equipment or products
required for those interventions are rarely typically consid-
ered inclusive in the procedure reported and are not sepa-
rately reportable. Given the need to maintain the gains
achieved in muscular function through lumbar stabilization,
patients are often encouraged to continue this intervention
beyond the initial period of supervised exercise therapy. The
cost for membership in a private exercise facility is generally
$50 to $100 per month. Some insurers in the United States
also provide discounted membership fees to exercise facili-
ties to their members to promote physical activity.

Typical fees reimbursed by Medicare in New York and
California for these services are summarized in Table 8-3.

Cost Effectiveness
T

Evidence supporting the cost effectiveness of treatment
protocols that compared these interventions, often in

Medi.care Fee Schedule for Related
Services

CPT Code New York California
97001 $73 $78
97002 $40 $43
97110 $30 $32
97112 $31 $33
97530 $32 $35
97750 $21 $33

2010 Participating, nonfacility amount.

combination with one or more cointerventions, with control
groups who received one or more other interventions, for
either acute or chronic LBP, was identified from two SRs on
this topic and is summarized here.**** Although many of
these study designs are unable to clearly identify the indi-
vidual contribution of any intervention, their results provide
some insight as to the clinical and economic outcomes asso-
ciated with these approaches.

An RCT in Norway compared three approaches for
patients with CLBP.*® Participants received either: (1) a
light multidisciplinary program consisting of education, fear
avoidance training, and advice to remain active given by a
physical therapist, nurse, and psychologist; (2) an extensive
multidisciplinary program consisting of daily group ses-
sions with cognitive behavioral therapy, education, fear
avoidance training, and strengthening and stabilization
exercises for 4 weeks; or (3) usual care by a general practi-
tioner and possibly a physical therapist or chiropractor.
Direct medical costs for the light and extensive multidisci-
plinary programs were estimated by dividing the total clinic
costs for 1 year by the number of patients treated; direct
costs were therefore assumed to be equal in both groups,
regardless of large differences in time spent by clinic staff
with patients in each group. Indirect productivity costs
associated with lost work time were evaluated over 24
months. A limited cost-benefit analysis for male participants
only reported that the light multidisciplinary program would
yield average savings of approximately $19,544 per patient
over 2 years, and was therefore cost effective compared
with usual care.

An RCT in Finland compared two approaches for patients
with CLBP in the rehabilitation unit of an orthopedic hospi-
tal.'"® One group received brief education by a physician and
an education booklet. The other group received mobilization,
stretching, and stabilization exercises from a manual thera-
pist, as well as an educational booklet. Clinical outcomes
after 12 months were mostly similar between the two groups,
although slightly greater improvements were noted in pain
and function in the manual therapist group. Direct medical
costs associated with study and nonstudy interventions over
12 months were $431 in the brief education group and $470
in the manual therapist group. Indirect productivity costs
from lost work days over 12 months were $2450 in the brief
education group and $1848 in the manual therapist group.
Total costs (direct medical and indirect productivity) over 12
months were therefore $2881 in the brief education group
and $2318 in the manual therapist group. Total costs
decreased in both groups when compared with historical
health utilization and lost work days before having enrolled
in the study, but cost differences between the groups were
not significant.

An RCT in the United Kingdom compared three
approaches for patients with CLBP.*’ The individual physi-
cal therapy approach included a maximum of 12 sessions
with spinal manipulation, mobilization, massage, home
exercises, and brief education. The spinal stabilization
approach included a maximum of eight sessions with
abdominal and multifidus exercises. The pain management
approach included a maximum of eight sessions with
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education, exercises, cognitive behavioral therapy, and fear
avoidance training. Clinical outcomes after 18 months were
similar for all groups, with improvements noted in pain,
function, and utility. Direct medical costs for study and
nonstudy interventions paid by the National Health Service
over 18 months were approximately $872 for individual
physical therapy, approximately $698 for spinal stabiliza-
tion, and approximately $304 for pain management. Indi-
rect productivity costs were not reported. Over 18 months,
the three groups experienced gains in quality-adjusted life-
years of 0.99, 0.90, and 1.00, respectively. By virtue of
having lower direct medical costs and greater gains in
utility, the pain management approach was reported to dom-
inate over both individual physical therapy and spinal
stabilization.

An RCT in the United States compared two approaches
for patients with acute LBP.*® The first group received care
according to the classification of symptoms and examination
findings by a physical therapist, including possibly spinal
manipulation, mobilization, traction therapy, and flexion,
extension, strengthening, or stabilization exercises. The
second group received brief education and general exercise
from a physical therapist according to recommendations
from CPGs, which were not specified. Clinical outcomes
after 1 year favored the therapy according to classification
group for improvement in function, although no differences
were noted in the SF-36. Direct medical costs associated with
the study interventions over 1 year were $604 in the therapy
according to classification group and $682 in the CPG recom-
mended care group; direct medical costs for all interventions
over 1 year were $883 and $1160, respectively. Indirect pro-
ductivity costs associated with lost productivity were not
reported, although fewer participants in the therapy accord-
ing to classification group had missed work due to LBP after
12 months.

An RCT in Sweden compared three approaches for
patients sick-listed with acute LBP.** The manual therapy
group received spinal manipulation, mobilization, assisted
stretching, and exercises. The intensive training group
received supervised exercise therapy with a physical thera-
pist, including general and stabilization exercises. The
usual care group received various interventions from a
general practitioner, including common analgesics and brief
education. Clinical outcomes were not reported. Direct
medical costs associated with study interventions over 1
year, including provider visits, diagnostic testing, and
surgery (if needed), were approximately $1054 in the
manual therapy group, approximately $1123 in the inten-
sive training group, and approximately $404 in the usual
care group. Indirect productivity costs associated with lost
work days were approximately $6163 in the manual
therapy group, approximately $5557 in the intensive train-
ing group, and approximately $7072 in the usual care
group. Total costs (direct medical and indirect productivity)
over 1 year were therefore approximately $7217 in the
manual therapy group, approximately $6680 in the inten-
sive training group, and approximately $7476 in the usual
care group. Cost differences between groups were not sig-
nificantly different.

Findings from the aforementioned cost effectiveness anal-
yses are summarized in Table 8-4.

| SUMMARY
L]

Description

LSE is generally aimed at improving the neuromuscular
control, strength, and endurance of muscles central to main-
taining dynamic and static spinal and trunk stability. Stabili-
zation is widely available across the United States. Because
it is used to treat CLBP, it must be prescribed and monitored
by licensed clinicians such as physicians, chiropractors, or
physical therapists. The actual treatment, however, can be
carried out under the supervision of athletic trainers, exercise
physiologists, or personal trainers who report periodically to
the prescribing clinician. The typical settings for lumbar sta-
bilization programs are outpatient treatment centers, health
and fitness facilities, and athletic training centers under the
supervision of trained personnel. Home exercise may be
more appropriate during latter stages of rehabilitation after a
formal, supervised exercise program has been completed in
a medical or fitness facility.

| Theory

In general, therapeutic exercises for CLBP are used to
strengthen muscles, increase soft tissue stability, restore
range of movement, improve cardiovascular conditioning,
increase proprioception, and reduce fear of movement. The
specific mechanism of action of LSE for CLBP is currently
unknown, but may be related to improving the neurophysi-
ologic functioning of lumbar muscles and other muscles
involved in stability. Disc metabolism could potentially be
enhanced through repetitive exercise involving the spine’s
full active range of motion as performed in some LSEs,
improving repair and enhancing reuptake of inflammatory
and nociceptive mediators. In addition, in some patients
with particularly severe or prolonged CLBP or psychologi-
cal comorbidities such as anxiety or depression, maladap-
tive illness behavior may occur, leading to fear of engaging
in any activity or movement previously associated with the
CLBP. Engaging in any form of therapeutic exercise under
the guidance of an experienced clinician, including LSE,
could potentially help break this cycle and demonstrate that
not all movements are painful. LSE is recommended for
nonspecific mechanical CLBP with or without specific ana-
tomic abnormalities such as spondylolisthesis. Diagnostic
imaging or other forms of advanced testing are generally
not required before administering LSEs for CLBP.

| Efficacy

None of the recent national CPGs made recommendations
specific to LSE for CLBP, though many recommended thera-
peutic exercises in general. Although three SRs were identi-
fied on exercise therapy for LBP, none made conclusions
specific to LSE for CLBP. At least six RCTs examined the
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TABLE 8-4

Cost Effectiveness and Cost Utility Analyses of Lumbar Stabilization Exercises
for Acute or Chronic Low Back Pain

Ref
Country Direct Indirect
Follow-up Group Costs Costs Total Costs  Conclusion
46 1. light multidisciplinary program NR NR NR Group 1: average savings of
Norway 2. extensive multidisciplinary $19,544/patient over 2
2 years program (including stabilization years
exercises)
3. usual care
18 1. brief education by physician 1. $431 1. $2450 1. $2881 No significant difference
Finland 2. treatment by manual therapist 2. $470 2. $1848 2. $2318
1 year (including stabilization
exercises)
47 1. individual physical therapy 1. $872 NR NR Gains in QALY:
United Kingdom 2. spinal stabilization 2. $698 1. 0.99
18 months 3. pain management 3. $304 2. 0.90
3. 1.00
Group 3 reported to dominate
other interventions
48 1. care according to classification 1. $883 NR NR No conclusion as to cost
United States of symptoms (including 2. $1160 effectiveness
1 year stabilization exercises)
2. brief education + general
exercise
49 1. manual therapy 1. $1054 1. $6163 1. $7217  No significant difference
Sweden 2. intensive training (including 2. $1123 2. $5557 2. $6680
1 year stabilization exercises) 3. 404 3. $7072 3. $7476

3. usual care

NR, not reported; QALY, quality-adjusted life-years.

efficacy of LSE for CLBP, with many reporting favorable
outcomes and two reporting statistically significant improve-
ment in pain and function versus comparators.

Safety

Contraindications to LSE include spinal or medical condi-
tions that preclude exercise for the trunk musculature, such
as acute unstable spine injury, severe acute neurologic com-
promise, or cardiovascular instability. LSE should not be
used in patients with any other structural lesions in the spine
that may be adversely affected by exercise. Adverse events
are minor and self-limited and may include temporarily
increased pain, muscle soreness, and dyspepsia.

Costs

The Medicare reimbursement for LSE in an outpatient
setting that is supervised by licensed health practitioners
(e.g., physical therapist) ranges from $21 to $78, depending
on the duration and type of session (e.g., assessment,
reevaluation). At least five studies have examined the costs
associated with various forms of LSE for CLBP, yet the
individual contribution of LSE to the overall cost effective-
ness could not be determined because the RCTs also
included other co-interventions along with LSE.

| Comments

The evidence from the CPGs, SRs, and RCTs reviewed was
unable to provide definitive recommendations about efficacy
of LSE as an intervention for CLBP. Although the theory
supporting this type of therapeutic exercise for CLBP appears
sound, additional research is required to determine the optimal
type and dose of LSE, as well as information is needed on
the subset of patients with CLBP who is most likely to
benefit. Studies on LSE have generally enrolled a heteroge-
neous group of subjects with nonspecific CLBP, and were
thus unable to determine which subgroup of patients may be
more responsive to LSE. Based on the proposed model of
spinal instability, LSE is likely more applicable to a narrower
rather than a broader group of patients with LCBP. Because
most studies excluded patients with prior spinal surgery, the
efficacy of LSE in this population is also unknown. Future
studies focusing on this indication may be warranted.
Additional information is also required about the optimal
setting for delivering this type of care, the most effective
specific LSEs, as well as the effects of individual or group
settings, supervised or unsupervised training, and the optimal
dose, duration, frequency, and progression of LSE for CLBP.
Future studies should also evaluate the potential benefits of
specific LSEs that are more closely matched with the recre-
ational and occupational demands of the rehabilitating indi-
vidual, such as multiplanar functional core training. Although
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LSE has historically focused on the activation patterns of the
TrA and lumbar multifidi, physical demands in many patients
may require a higher degree of coordinated muscle activation
and control than would be obtainable through only isolated
training of these muscles.”’

CHAPTER REVIEW QUESTIONS

Answers are located on page 450.

1.

Which of the following muscle groups are not targeted

in lumbar stabilization exercises?

a. deltoids

b. transversus abdominis

c. lumbar multifidi

d. paraspinals

Which of the following descriptions correctly matches a

subsystem with its corresponding components?

a. neural subsystem—sensory receptors in spinal
structures

b. passive musculoskeletal subsystem—
musculotendinous units attached to/influencing the
spinal column

c. active musculoskeletal subsystem—sensory receptors
in spinal structures

d. neural subsystem—vertebrae, intervertebral discs,
ligaments, and z-joints

What was a major advancement in the development of

lumbar stabilization for CLBP?

a. Panjabi’s discovery of a herniated disc

b. Cresswell’s mastering of the stabilization technique

c. Bergmark’s examination of the lumbar spine

d. Richardson and Jull’s collaboration with Hides

When were lumbar stabilization exercises first used to

treat CLBP?

a. 1950s

b. 1960s

c. 1970s

d. 1980s

Which of the following is not one of the interdependent

subsystems that function to stabilize the spine as

proposed by Panjabi?

a. passive

b. active

c. reactive

d. neural

Who proposed the technique that stabilization is often

associated with?

a. Cresswell

b. Richardson

c. Panjabi

d. Bergmark

What are some of the side effects associated with

lumbar stabilization exercise?

herniated disc

tight tendons

light-headedness

muscle soreness

as o
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Lumbar Strengthening Exercise

| DESCRIPTION

Terminology and Subtypes

Exercise, loosely translated from Greek, means “freed
movement” and describes a wide range of physical activi-
ties. Therapeutic exercise indicates that the purpose of the
exercise is for the treatment of a specific medical condition
rather than recreation. The main types of therapeutic exer-
cise relevant to chronic low back pain (CLBP) include (1)
general physical activity as usual (e.g., advice to remain
active), (2) aerobic (e.g., brisk walking, cycling), (3) aquatic
(e.g., swimming, exercise classes in a pool), (4) directional
preference (e.g., McKenzie), (5) flexibility (e.g., stretching,
yoga, Pilates), (6) proprioceptive/coordination (e.g., wobble
board, stability ball), (7) stabilization (e.g., targeting abdom-
inal and trunk muscles), and (8) strengthening (e.g., lifting
weights).! This chapter focuses exclusively on strengthening
exercises of the lumbar extensors for CLBP.

Lumbar Extensors

The term lumbar extensor is used colloquially to refer to the
erector spinae muscle group, which is comprised of the ilio-
costalis lumborum, longissimus thoracis, and spinalis thora-
cis. These three long, narrow muscles are positioned lateral
to the multifidus, have a common origin on the upper iliac
crest and lumbar aponeurosis, and each inserts on several ribs
superiorly.” The erector spinae allow for vertebral rotation in
the sagittal plane (e.g., lumbar extension) and posterior ver-
tebral translation when muscles contract bilaterally.” The
multifidus muscle is also involved with lumbar extension
movements and is therefore a target of lumbar strengthening
exercises. The fascicular arrangement of the multifidus sug-
gests that this muscle assists the erector spinae group and acts
on vertebral rotation in the sagittal plane without posterior
translation. Both the multifidus and erector spinae are also
capable of vertebral rotation in the coronal plane (e.g., lumbar
lateral flexion) and transverse plane (e.g., axial rotation) with
unilateral contraction.”

Strengthening Exercises

Strengthening exercises are also known as progressive
resistance exercise (PRE), which is based on the principles
of overload, specificity, reversibility, frequency, intensity,
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repetitions, volume, duration, and mode. Each of these con-
cepts is briefly discussed here as it relates to lumbar extensor
strengthening exercises.”®

Overload

For PRE to result in continued increases in muscular
strength and endurance, training must progressively over-
load the targeted musculature, that is, make muscles func-
tion beyond their current capacity by increasing the intensity
and volume of exercises.® Overloading the intensity of exer-
cise tends to produce gains in muscular strength, whereas
overloading the volume of exercise tends to improve mus-
cular endurance. Although important to achieve long-term
goals, overload in intensity and volume should be gradual
to avoid reinjury.’

Specificity

Specificity implies that the target muscle must be isolated
during the prescribed exercises to achieve sufficient muscular
activation.® Trunk extension is a compound movement of the
hip, pelvis, and lumbar spine through the action of the lumbar
extensors, gluteals, and hamstrings.8 The relative contribu-
tion of individual muscle groups is unknown, but it is assumed
that the larger gluteal and hamstring muscles generate the
majority of the force.” Therefore it has been suggested that
to enhance specificity for the lumbar extensors, torque pro-
duction from the gluteals and hamstrings should be mini-
mized.® This can be achieved through various types of
equipment and techniques. The lumbar dynamometer, for
example, incorporates restraint mechanisms to limit pelvic
and hip rotation and maximize lumbar extension in the seated
position.'® Similarly, prone back extensions on Roman chairs
or benches improve specificity and isolation of the lumbar
extensors by aligning the pelvis on the device, internally
rotating the hips, and accentuating lumbar lordosis. "

Reversibility

With all PRE training programs, much of the gains in mus-
cular strength and endurance will be lost unless exercise is
continued.® To prevent this reversibility, it is recommended
that therapeutic exercises be carried out long term. Once
substantial improvement has been achieved, it may be pos-
sible to maintain physiologic gains with a reduced training
frequency that may be as low as once per month.'
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Frequency

The optimal frequency for PRE varies based on initial physi-
cal condition, duration of injury, and therapeutic goals. Gen-
erally, a frequency of one to three sessions per week of PRE
is recommended."* Patients who are most deconditioned may
initially achieve gains with only one session per week, which
must be gradually increased to exceed that improvement.'*"
Studies have reported improvement in lumbar extensor
strength in patients with CLBP who trained once per week;
no differences were noted between two and three sessions
per week.'®"” Training frequency needs to also consider
intensity and volume, because particularly challenging PRE
sessions may require additional recovery time.® It is often
suggested that patients allow for at least 48 hours between
sessions.

Intensity

The intensity of PRE is related to both the amount of resis-
tance used (e.g., weight) and the number of repetitions. To
increase muscle strength, high-intensity PRE consisting of
higher resistance and lower repetitions is generally pre-
scribed, whereas low-intensity PRE with lower resistance
and higher repetition is used to improve muscular endur-
ance.® Depending on the therapeutic goals (e.g., strength
vs. endurance), 6 to 25 repetitions at intensities of 30% to
85% of the theoretical maximum intensity can be used for
PRE. In a randomized controlled trial (RCT) of PRE for
CLBP, there were no differences in clinical outcomes
between high- and low-intensity lumbar extensor strength
training.'®

Repetitions

In PRE, the number of repetitions is corollary to the amount
of resistance: as resistance increases, repetitions decrease.
Regardless of the number, each repetition of a particular
exercise should be performed in a slow, controlled fashion.
It has been suggested that, as a general rule, it should take
two seconds for the concentric/shortening phase and four
seconds for the eccentric/lengthening phase of a PRE."

Volume

The volume of PRE refers to the number of sets performed
at one time and is one of the elements that can be varied to
maintain gains in strength and endurance once a certain
level of resistance and repetitions can be comfortably
achieved. Although the optimal volume of PRE is unknown,
one to three sets of each exercise is typically recommended
for each session." For asymptomatic individuals, lumbar
extensor strength gains achieved with one set of exercises
were equal to those achieved with three sets when using a
dynamometer."” However, in patients with CLBP, an RCT
reported that clinical outcomes were maximized with an
increased volume of prone back extension exercises on
benches.”

Duration

In the context of PRE, duration refers to the total length of
the exercise program and not the length of individual ses-
sions. Clinical improvement can be seen after only a few

weeks of a resistance training program due to changes in
specific physical function, whereas long-term improvements
are attributable to physiologic changes as a result of PRE.
A minimum of 10 to 12 weeks of PRE is generally required
to achieve measurable physiologic changes (e.g., hypertro-
phy) in skeletal muscles.® However, compliance with any
therapeutic exercise program tends to decrease over time and
it can be challenging to maintain patient participation for that
period once functional improvements are achieved and
symptoms diminish.

Mode

Mode refers to the specific type of exercises and equipment
used during PRE.® This can be defined according to muscu-
lar contractions, which are either isometric or dynamic. Iso-
metric exercise implies that the targeted muscle contracts
without changing its length, whereas dynamic exercise
implies that the targeted muscle shortens (concentric phase)
or lengthens (eccentric phase) while contracting, which also
results in associated joint movement. The three categories of
dynamic exercise are isotonic, variable resistance, and iso-
kinetic.® Isotonic dynamic exercise involves muscular con-
traction against a fixed resistance providing constant tension
(e.g., dumbbells). Variable resistance dynamic exercise
involves a muscular contraction against variable resistance
that attempts to mimic the strength curve of the targeted
muscle (e.g., Nautilus). Isokinetic dynamic exercise involves
muscular contraction at fixed speed (e.g., treadmill). The
five main modes of lumbar extensor strengthening exercise
protocols use (1) machines (Figure 9-1), (2) benches (Figure
9-2), (3) Roman chairs (Figure 9-3), (4) free weights (Figure
9-4), and (5) stability balls (Figure 9-5). The characteristics,
advantages, and disadvantages of each are highlighted in
Table 9-1.

Figure 9-1 Lumbar extensor strengthening exercise with a
machine.
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Figure 9-2 Lumbar extensor strengthening exercise with a
bench.

Figure 9-3 Lumbar extensor strengthening exercise with a
variable-angle Roman chair.

Figure 9-4 Lumbar extensor strengthening exercise with
stiff-legged dead-lifts.

Figure 9-5 Lumbar extensor strengthening exercise with a
stability ball.

History and Frequency of Use
1

Physical exercise has been used throughout human history.
Hippocrates noted that lack of exercise led to atrophy, lia-
bility for disease, and quicker aging.” In 1865, Gustav
Zander developed a technique named medical mechanical
therapy using exercise equipment, including a device to
strengthen the back extensors.” Although Zander described
progressive exercise using equipment in the late 1800s, the
idea did not receive much attention in the medical commu-
nity for treating disease.” The first known treatment program
for musculoskeletal care that can likely be characterized as
therapeutic exercise was by Thomas De Lorme in 1945 for
rehabilitation of injured or postsurgical joints.”> The PREs
were founded on the principles of weightlifters and body-
builders using free weights (barbells and dumbbells) in a
progressively demanding approach by increasing the
amount of weight and number of repetitions. Today’s ath-
letic training programs continue to use these basic PRE
principles. Exercise equipment specifically designed to treat
CLBP by strengthening the lumbar extensors through PREs
appeared in the late 1980s. Soon after this, protocols were
published for isometric testing and dynamic variable resis-
tance training on dynamometers that isolated the lumbar
spine.*® The availability of these measurement-based
machines made it possible to more clearly define the dose
of exercise during the treatment of CLBP. Although dyna-
mometers and isokinetic machines effectively administer
PREs to strengthen the lumbar extensors, the use of these
machines for CLBP has been questioned because of their
relatively high cost and inconvenience.”** As a result, less
costly protocols were developed including fixed-angle
Roman chairs and benches, variable-angle Roman chairs
(VARC), floor exercises, and stability balls. However, it is
still unclear whether these options provide the overload
stimulus necessary to elicit clinically meaningful gains in
lumbar extensor strength.”%
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Subtypes of Lumbar Extensor Strengthening Exercises

Position/
Type Examples Movement PRE Measurement Advantages Disadvantages
Machines  Variable Seated; Pin loaded Strength: Gradual/incremental Relatively
resistance isotonic weight isometric and progression of expensive
dynamometers (with or stack, dynamic exercise load ($6000-
without pneumatic, strength tests ~ Standardized protocols $8000 for
variable electronic/ over full ROM for testing and noncomputerized
resistance) cam using training; loads in machines)
Closed-chain system machine’s ranges necessary for  Large size
exercise assessment patients Exercise in one
for both mechanisms Visual feedback of plane or one
upper and Endurance: performance direction only
lower isometric and (computerized
body dynamic devices)
tests over full  High degree of
ROM isolation of lumbar
spine improves force
production from
lumbar extensors
Variable resistance
allows for consistent
load throughout
ROM; safety
Machines  Isokinetic Standing or Pin loaded Strength and Gradual/incremental Torque overshoot
seated weight endurance: progression of Acceleration/
stack isokinetic exercise load deceleration may
Altering rate measurement  Standardized protocols lead to harmful
of motion of workload for testing and impact forces
over full ROM training Unnatural
Loads in ranges movement
necessary for patterns
patients No known
Visual feedback of commercial
performance devices are
(computerized currently
devices) manufactured
Benches Prone back Prone Dependent Strength: All: simple Ability to provide
and extensions on Isotonic on dynamic Low cost the overload
Roman bench; Closed chain gravity’s strength tests ~ Some isolation of necessary to
chairs fixed-angle for upper action on (e.g., 1 lumbar spine stimulate lumbar
Roman chair; or lower upper repetition VARC: able to extension
VARC body, but body or max) using accommodate loads strength gains is
not both lower body external in ranges necessary unclear
Alter device hand-held for patients No safe or
angle weights. Gradual progression of standardized
(VARC) Endurance: load protocols to
Alter hand dynamic and Roman chairs: trunk assess strength
position, isometric exercise possible in Unable to
hip (e.g., more than one plane accommodate
rotation, Sorensen More natural loads required
lumbar test) movement pattern for patients
posture for lumbar without
Hand-held musculature assistance from
weights (compared with therapist (prone

seated machines)
Short learning curve
for patients and
administrators
because of simplicity

back extension
on bench)

Continued



108 SECTION III Exercise

Subtypes of Lumbar Extensor Strengthening Exercises—cont’d

Position/
Type Examples Movement PRE Measurement Advantages Disadvantages
Free Barbells and Standing Dependent Strength: Simple Potentially unsafe
weights plates: e.g., Isotonic on dynamic Relatively low cost Awkward
stiff-legged Closed-chain gravity’s strength tests ~ Gradual progression of movements for
dead-lifts; exercise action on (e.g., 1 load patients
good mornings for lower upper repetition Unable to
body body or max) using accommodate
lower body external loads necessary
Increase load hand-held for patients
with metal weights Unable to
barbells Endurance: standardize load
and plates dynamic (given the
contribution of
upper body
mass)
No isolation
Not frequently used
for clinical
patients
Floor and  Floor back Prone Dependent Strength: NA Simple Unlikely to provide
stability extension Isotonic or on Endurance: Low cost overload stimulus
balls exercise (e.g., isometric gravity’s dynamic or for strength
“cobra”); Closed-chain action on isometric gains
stability ball exercise upper or Restricted ROM
back extension for upper lower body Movement from
exercise and/or Increase neutral to
lower repetitions extension only
body (prone floor

exercises)

Very few, if any,
levels of
progression
within a small
range of loads

Loads related to
progression are
unknown or not
standardized

Labile surface of
balls decreases
safety

NA, not applicable; PRE, progressive resistance exercise; ROM, range of motion; VARC, variable-angle Roman chair.

Practitioner, Setting, and Availability
T

Because this type of exercise is used to treat CLBP, it must
be prescribed and monitored by licensed clinicians such as
physicians, chiropractors, or physical therapists. The actual
treatment, however, can be carried out under the supervision
of athletic trainers, exercise physiologists, or personal train-
ers who report periodically to the prescribing clinician.
Lumbar strengthening exercise protocols could also be self-
administered at fitness facilities without a health care pro-
vider, although this is not recommended for CLBP. Various

training and certification courses are offered to clinicians for
lumbar strengthening exercise protocols. Despite the lack of
regulation, any person delivering exercise therapy should be
well versed in the basic principles and practice of exercise
testing and prescription for the general population and the
particular condition being treated. The typical settings for
lumbar strengthening programs are outpatient treatment
centers, health and fitness facilities, and athletic training
centers under the supervision of trained personnel. There are
several commercially available home exercise devices that
appear to be suitable for unsupervised lumbar strengthening
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exercise outside of health care settings. Home exercise may
be more appropriate during latter stages of rehabilitation after
a formal, supervised exercise program has been completed
in a medical or fitness facility. This treatment is readily avail-
able throughout the United States.

Procedure

Lumbar Extension Dynamometer

The lumbar dynamometer allows for dynamic exercise
through a 72-degree arc in the sagittal plane, with an adjust-
able weight stack to provide resistance from 9 kg to 364 kg
in 0.5-kg increments.® Variable resistance is accomplished
through a cam with a flexion-extension ratio of 1.4:1. After
securing the pelvic restraint mechanisms, the patient begins
this exercise in the most flexed position that is pain free,
and is instructed to extend their back into a position
near terminal extension in a smooth, controlled manner,
taking 2 seconds for the concentric phase (lifting the
weight) and 4 seconds for the eccentric phase (lowering the
weight). The supervising therapist typically provides
encouragement to the patient to perform as many repeti-
tions as possible. The machine itself also provides visual
feedback on performance via a monitor that displays exer-
cise load and position. When the patient is able to complete
20 or more repetitions with a particular resistance, the resis-
tance is increased in 5% increments at the next training
session.'

Variable-Angle Roman Chair

The VARC is similar to fixed-angle Roman chairs, except
that the angle can be adjusted from 75 degrees (nearly verti-
cal) to O degrees (parallel to the ground) in 15-degree incre-
ments.”® Patients typically begin the training program at a
low resistance level with an angle setting of 60 degrees
with their hands positioned on their sternum. After achiev-
ing the correct positioning on the device, the patients start
each repetition of dynamic exercise in the extended position
and lower their trunk in a smooth, controlled fashion, com-
pleting the eccentric phase in 4 seconds. Next, patients raise
their torso during the concentric phase in 2 seconds and are
verbally encouraged by the supervising therapist to perform
as many repetitions as possible. When patients complete 20
to 25 or more repetitions at one angle, resistance is
increased. Gradual PRE is achieved by altering the angle
setting and the subject’s hand position.” Internally rotating
the hips and accentuating lumbar intersegmental extension
during lumbar extension further optimizes targeted muscle
activity.”

Regulatory Status

Some of the more sophisticated lumbar extensor strengthen-
ing machines (e.g., lumbar dynamometer, isokinetic
machines, VARCs) are defined as class I or Il medical devices
with the US Food and Drug Administration (FDA). Specifi-
cally, they are classified as 980.5370 (nonmeasuring exercise
equipment) or 890.1925 (isokinetic testing and evaluation
system). Other equipment used for lumbar extensor

strengthening (e.g., benches, floors, stability balls) is not
regulated by the FDA.

| THEORY
|

Mechanism of Action

In general, exercises are used to strengthen muscles, increase
soft tissue stability, restore range of movement, improve car-
diovascular conditioning, increase proprioception, and reduce
fear of movement. The mechanism of action of lumbar exten-
sor strengthening exercise is likely related to the physiologic
effects of conditioning the lumbar muscles through PRE,
enhancing the metabolic exchange of the lumbar discs
through repetitive movement, as well as the psychological
mechanisms involving kinesiophobia and locus of control;
each is briefly described here."'®'%?7

Conditioning Lumbar Musculature

The lumbar extensor muscles have long been considered the
“weak link” in lower trunk function.’ For patients with CLBP,
the lumbar extensors have been described as weak, atrophied,
and highly fatigable, displaying abnormal activation patterns
and excessive fatty infiltration.'>** It is therefore reasonable
to focus on conditioning these muscles through PREs to
improve their physiologic and structural integrity. Reversal
of muscular dysfunction and structural abnormalities has
been documented in patients with CLBP following lumbar
extensor strengthening exercises.'®"' Both isolation and pro-
gressive overload of the lumbar extensors are necessary to
achieve these benefits.

Lumbar extensor PREs on machines, benches, or Roman
chairs likely provide sufficient isolation and overload to
improve lumbar muscular strength and endurance.®?*%
Whether or not appropriate isolation and overload actually
occur from low load floor exercise (e.g., lumbar stabilization)
or stability ball exercise is currently unknown. In a recent
study by Sung,* no change in the fatigue status of the lumbar
multifidus was noted after a 4-week supervised stabilization
exercise program. In another study, the effect of three differ-
ent exercise-training modalities on the cross-sectional area
of the lumbar extensor muscles of patients with CLBP was
assessed.” Stabilization exercise alone was not sufficient to
change lumbar muscle cross-sectional area but when com-
bined with dynamic and isometric intensive resistance train-
ing, an increase in cross-sectional area of the musculature
was noted.

Disc Metabolism

Disc metabolism could potentially be enhanced through
repetitive exercise involving the spine’s full active range of
motion, as performed with lumbar extensor strengthening
exercises. Given that the absence of physical activity is
known to reduce a healthy metabolism, it appears reasonable
to believe that introducing exercise such as lumbar extensor
strengthening may reverse such findings." The association
between biochemical abnormalities in the lumbar discs and
CLBP has previously been documented.** Enhanced disc
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metabolism could improve repair and enhance reuptake of
inflammatory and nociceptive mediators that may have
migrated to an area of injury.

Psychological Mechanisms

In some patients with particularly severe or prolonged CLBP,
or psychological comorbidities such as anxiety or depression,
maladaptive illness behavior may become established. This
type of behavior may manifest itself as fear of engaging in
any activity or movement that has previously been associated
with symptoms of CLBP. As time passes, virtually all activi-
ties gain this association, leading to a generalized fear of
movement in an attempt to minimize exacerbations. Engaging
in any form of supervised exercise therapy under the guidance
of an experienced clinician able to gradually increase the type,
dose, frequency, or intensity of movements can help break this
cycle and demonstrate that not all movements are painful.
This aspect is discussed further in other chapters of this text
(e.g., Section 8—Behavioral Therapies).

Indication

Lumbar extensor strengthening exercises are typically indi-
cated for nonspecific CLBP of mechanical origin.' Although
these exercises are likely most appropriate for those with
CLBP who have suspected or demonstrated deficiencies in
muscle strength, endurance, or coordination, they have been
shown to be beneficial for those with wide ranges of muscu-
lar capacities at treatment onset.*>*® Based on anecdotal
experience, the ideal CLBP patient for this intervention is
one who is in good general health, both physically and psy-
chologically, and is willing to take responsibility for his or
her own self-care by committing to an active exercise
program. As is typical of any strenuous exercise activity,
lumbar extensor strengthening exercise may be associated
with some short-term discomfort. Thus, the recognition of
long-term benefit by the patient and subsequent compliance
to the program, despite the possibility of short-term discom-
fort, optimizes their chance for positive outcomes.

Assessment

Before initiating lumbar extensor strengthening exercises,
patients should first be assessed for LBP using an evidence-
based and goal-oriented approach focused on the patient
history and neurologic examination, as discussed in Chapter
3. Additional diagnostic imaging or specific diagnostic
testing is generally not required before initiating these inter-
ventions for CLBP. Nevertheless, several diagnostic tests are
used clinically to apply the proper and safe dose of exercise,
monitor progress throughout treatment, and document that
the target muscles are being appropriately activated. These
include standardized tests for isometric lumbar extension
strength and endurance (e.g., Biering-Sorenson test) and
assessment of lumbar muscle activity through real-time ultra-
sound and surface electromyography.'®***"* More techno-
logically advanced options to assess lumbar muscle
cross-sectional area, fatty infiltration, and activation patterns
include magnetic resonance imaging and computed

tomography scanning.'***** It should be noted that these tests
are typically reserved for research settings and are not typi-
cally required for clinical practice.

'| EFFICACY
L

Evidence supporting the efficacy of these interventions for
CLBP was summarized from recent clinical practice guide-
lines (CPGs), systematic reviews (SRs), and RCTs. Observa-
tional studies (OBSs) were also summarized where
appropriate. Findings are summarized by study design in the
following section.

Clinical Practice Guidelines

None of the recent national CPGs on the management of
CLBP have assessed and summarized the evidence to make
specific recommendations about the efficacy of lumbar
extensor strengthening exercises, though many recommended
therapeutic exercise in general for CLBP.

Systematic Reviews
1

Cochrane Collaboration

The Cochrane Collaboration conducted an SR in 2004 on all
forms of exercise therapy for acute, subacute, and chronic
LBP.*' A total of 61 RCTs were identified, including 43 RCTs
related to CLBP. Although no specific recommendations
were made about the efficacy of lumbar extensor strengthen-
ing exercises, the review included two relevant RCTs.'*** In
addition, it is possible that lumbar extensor strengthening
exercises may also have been performed in five more RCTs,
although insufficient details are provided in the review to
determine this conclusively.**

Other
Another SR on trunk-strengthening exercises in CLBP also
did not provide conclusions that were specific to lumbar
extensor exercises.”’ This review included three unique RCTs
that may have performed this type of exercise.”>*’**
Another SR on the management of back pain identified
one additional RCT on lumbar extensor strengthening exer-
cises and one other RCT in which this type of exercise may
have been performed.*”"'
Findings from the aforementioned SRs are summarized in
Table 9-2.

Randomized Controlled Trials

Eleven RCTs and 13 reports related to those studies were
identified.'®%2033 4245485255 Their methods are summarized in
Table 9-3. Their results are briefly described here.

AnRCT conducted by Manniche and colleagues® included
CLBP patients without neurologic involvement, who had
symptoms lasting longer than 6 months, or had at least three
episodes within the past 6 months. Participants were ran-
domly assigned to high- or low-intensity exercise, or to
control. Exercise groups consisted of isotonic prone back
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Systematic Review Findings on Lumbar Extensor Strengthening Exercises for Chronic Low Back Pain

#RCTs for
Reference # RCTs in SR CLBP Conclusion
41 61 43 Results for exercise therapy were generally favorable; however, no

specific results were made to lumbar extensor strengthening

exercises

CLBP, chronic low back pain; RCT, randomized controlled trial; SR, systematic review.

Randomized Controlled Trials Included in Systematic Reviews

Reference  Indication Intervention Control (C1) Control (C2) Control (C3) Control (C4)
20 LBP without LES-high: isotonic LES-low: same Mild floor trunk NA NA
neurologic prone back extension exercises as exercises—
involvement, on bench—leg lift LES-high + hot isometric
symptoms and trunk lift; packs; general prone back
>6 months latissimus pull down flexibility extension,
or 3+ (plate-loaded cable exercises isometric trunk
episodes in machine) + hot PT curl, dynamic
past 6 packs; general J of the exercise trunk curl + hot
months flexibility exercises dose/session as packs; general
PT intervention flexibility
Up to 10 repetitions/ n=35 exercises
set, up to 10 sets, PT
2-3x/wk, 3 months, 1 hr (1 set, 10
PRE-increase repetitions/set)
reptitions and load x 8 in 1 month;
n=35 2 months no
treatment
n=35
48 CLBP without  LES: isotonic prone LES-EXT: same as  NA NA NA
neurologic back extension on LES, except
involvement, bench (leg lift and prone back
duration of trunk lift—performed extensions
symptoms to 0-degree lumbar performed to
NR extension) + latissimus greatest possible
pull down (plate- lumbar extension
loaded cable machine) position + hot
(up to 10 repetitions/ packs
set, up to 10 sets, PT
2x/wWk, 3 months, 1-1.5 hr x 2/wk x
PRE-increase 3 months
repetitions and load) + n = 31
abdominal crunch
(50 repetitions/set, 1
set) + hot packs
PT
1-1.5 hr x 2/wk x 3
months
n =31
16 CLBP, with LES: isolated lumbar No treatment, NA NA NA

and without
neurologic
involvement,
symptoms
>1 year

extension machine,
seated, isotonic (8-12
repetitions/set, 1 set,
1-2x/wk, 10 wk,
PRE-increase load)

PT

2/wk for 4 wk; 1/wk for
6 wk

n=31

waiting list
n=23

Continued
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Randomized Controlled Trials Included in Systematic Reviews—cont’d

for >2 years

for the abdominal
and thigh muscles
PT
1-2x/wk x 12 wk
n =30

Reference  Indication Intervention Control (C1) Control (C2) Control (C3) Control (C4)
47 CLBP without LES: lumbar extension, Lumbar SMT to lumbar Passive No treatment
neurologic lumbar flexion, lateral stabilization and spine therapies n=>50
involvement, flexion, and rotation McKenzie-type PT including
symptoms machines, isotonic extension 3x/wk, 8 wk hot packs,
>6 months and isokinetic, seated exercises + n =50 TENS,
and standing; home exercise ultrasound
latissimus pull down with same PT
+ bike (10 min) movements 3x/wk, 8 wk
PT PT n =50
10 repetitions/set, 1 10 repetitions/set,
set, 3x/wk, 8 wk, 2-3 sets, 3x/wk,
PRE-increase load 8 wk + home
n =50 exercise daily
n =250
46 CLBP without LES: isolated lumbar Weeks 1-8, no NA NA NA
neurologic extension, lumbar intervention;
involvement, flexion, lateral flexion, weeks 9-12,
symptoms and rotation massage,
>3 months machines, isotonic, thermal therapy
seated (repetitions/ PT
set, NR; set, NR; 1 session/wk
PRE-increase load); n=24
flexibility and
relaxation exercises;
behavioral support;
ergonomic advice;
home back exercises
PT
2x/wk, 12 wk
n =230
52 CLBP with or LES: isolated lumbar Individual physical Group low NA NA
53 without extension, lumbar therapy to impact aerobic
45 neurologic flexion, lateral flexion, improve classes—
involvement, and rotation functional aerobics,
symptoms machines, isotonic, capacity using flexibility
>3 months seated (repetitions/ unspecified exercise, trunk
set—NR, set-NR, strengthening, and leg muscle
PRE-increase load); coordination, exercise;
bike (5- 10 min); and aerobic relaxation
flexibility and exercise exercise
relaxation exercises (80 min); 1-hr sessions x 3
PT ergonomic months
1-hr sessions x2/wk x instruction; PT
3 months home exercise n =50
n =49 PT
1-hr sessions x 3
months
n=49
42 LBP, without LES: isolated lumbar Whole-body NA NA NA
neurologic extension machine, vibration
involvement, seated isotonic (1 exercise
symptoms set—up to 11 PT
>6 months repetitions, PRE- 1-2x/wk x 12 wk
or increase load); n =30
intermittent resistance exercise
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Randomized Controlled Trials Included in Systematic Reviews—cont’d

Reference  Indication Intervention Control (C1) Control (C2) Control (C3) Control (C4)
54 CLBP without  LES: isotonic prone Group exercises NA NA NA
neurologic back extension on emphasizing
involvement, bench (leg lift and coordination,
symptoms trunk lift performed to balance, and
>1 year and O-degree lumbar stability for the
>3 months extension); latissimus low back,
in last year pull down (plate- shoulder, and
loaded cable hip (up to 40
machine); abdominal repetitions/set, 1
crunch (up to 10 set); warm-up
repetitions/set, up to including jogging
10 sets, PRE-increase (10 min);
repetitions or load); flexibility exercise
bike (10 min); flexibility (10 min)
exercise (10 min) PT
PT 1 hr x 2x/wk, 3
1 hr x 2x/wk, 3 months months
n =20 n =20
233 CLBP, LES-DYN: isotonic LES-STATIC: same  Lumbar NA NA
neurologic prone back extension as LES-DYN, stabilization
involvement on bench-leg lift and except alternate floor exercises
NR, trunk lift; leg lift floor between isotonic  PT
symptoms exercise (15-18 and isometric 3/wk x 10 wk
>3 months repetitions/set, exercise n=19
volume NR; maintain PT
70% of 1 repetition 3/wk x 10 wk
max; PRE-increase n=20
repetitions and load);
lumbar stabilization
floor exercises
PT
3/wk x 10 wk
n=20
18 LBP, without LES-HIGH (high- LES-LOW (low NA NA NA
neurologic intensity training): intensity training):
involvement, isolated lumbar isolated lumbar
symptoms extension machine, extension
>12 wk seated, isotonic machine, seated,
(continuous (10-20 repetitions/set, isotonic (10-20
or recurrent) 1 set, start at 35% repetitions/set, 1
peak strength, set, start at 20%
PRE-increase load) peak strength,
PT PRE-none)
1-2x/wk x 12 wk PT
n =41 1- 2x/wk x 12 wk
n =40
58] CLBP with LES: isolated lumbar Home-based NA NA NA
neurologic extension machine, lumbar
involvement, isotonic, seated conditioning
symptom (repetitions NR, 1 set, exercise
duration NR PRE-increase load); Self-care
aerobic exercise; 12 wk
limb-strengthening n =40

exercise
PT
Frequency NR, 12 wk
n =40

CLBP, chronic low back pain; LBP, low back pain; LES, lumbar extensor strengthening; NA, not applicable; NR, not reported; PRE, progressive resistance
exercise; PT, physical therapist; SMT, spinal manipulation therapy; TENS, transcutaneous electrical nerve stimulation.
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extension exercises on a bench and latissimus pull down
exercises (plate-loaded cable machine); the high-intensity
group performed five times as many sets as the low-intensity
group. The control group performed light floor exercises.
Cointerventions for all groups consisted of thermotherapy
and massage. Treatment was administered 2 to 3 times per
week for 10 weeks. At the 1 year follow-up, pain and dis-
ability (Low Back Pain Rating Scale composite score)
improved in all three groups compared with before treatment
(P values not reported). There were no statistically significant
differences between groups at this follow-up.

In another RCT by Manniche and colleagues,* individu-
als with CLBP without neurologic involvement who had
surgery for lumbar disc protrusion were randomly assigned
to receive intensive dynamic back extensor exercise with or
without hyperextension. Back extensor exercises were similar
to those used by the high-intensity group in the previous
study.” The hyperextension group performed dynamic exer-
cise to terminal lumbar extension, whereas the other group
stopped at the neutral lumbar position. Cointerventions
for both groups were hot packs and abdominal crunches.
Treatment was administered twice a week for 3 months.
Outcomes (including pain and disability) were assessed with
the LBP rating scale composite score. At 15 months, there
was an improvement in the LBP rating scale composite score
in both groups compared with before treatment (P values not
reported), but the difference between groups was not statisti-
cally significant.

In an RCT by Risch and colleagues,'® individuals with
CLBP with or without neurologic involvement and with
symptoms lasting longer than 1 year were randomized to
receive lumbar extensor strengthening exercise or control.
The lumbar strengthening group performed isolated lumbar
extensor PREs on a variable resistance dynamometer machine
1 to 2 times per week for 10 weeks. The control group was
wait-listed and received no intervention. At 10 weeks, the
lumbar strengthening exercise group displayed improve-
ments in pain intensity (West Haven-Yale Multidimensional
Pain Inventory) compared with before treatment (P values
not reported). The improvement was significantly greater
than that of the control group. This study was considered of
lower quality.

In an RCT by Timm," individuals with CLBP without
neurologic involvement who had symptoms lasting longer
than 6 months and had one-level L5 laminectomy, were
randomly assigned to: (1) lumbar strengthening exercise;
(2) lumbar stabilization and extension range of motion exer-
cise; (3) spinal manipulation; (4) passive modalities includ-
ing hot packs, transcutaneous electrical nerve stimulation,
and ultrasound; or (5) no treatment control. The lumbar
strengthening exercise group performed lumbar extensor
PREs on isokinetic and isotonic machines. Cointerventions
for the strengthening exercise group included lumbar flexion
and rotation, latissimus dorsi PREs on machines, and bike
exercise. Treatments were administered 3 times per week for
8 weeks. At 8 weeks, improvements in disability (Oswestry
Disability Index [ODI]) were observed in all groups, with the
largest improvements in the lumbar extensor and stabiliza-
tion exercise groups. The improvements in disability for the

6

lumbar extensor exercise and stabilization exercise groups
were significantly greater than the spinal manipulation,
passive modalities, and control groups.

In an RCT by Kankaanpaa and colleagues,* individuals
with CLBP without neurologic involvement who had symp-
toms lasting longer than 3 months were randomly assigned
to lumbar strengthening exercise or control. The lumbar
strengthening exercise group performed isolated lumbar
extensor PREs on machines twice a week for 12 weeks.
Cointerventions for this group included lumbar flexion,
lateral flexion, and rotation PREs on machines, flexibility
and relaxation exercises, behavioral support, ergonomic
advice, and home back exercises. The control group
received no intervention for 9 weeks and massage and ther-
motherapy for 3 weeks. At 12 months, there was a statisti-
cally significant improvement in pain (visual analog scale
[VAS]) and disability (Pain Disability Index [PDI]) scores
in the lumbar strengthening group compared with baseline,
but not in the control group. The improvements in each
outcome were significantly greater for the lumbar strength-
ening group than for control. This study was considered of
lower quality.

In an RCT by Mannion and colleagues, individuals
with CLBP with or without neurologic involvement with
symptoms lasting longer than 3 months were randomly
assigned to lumbar strengthening exercise along with coin-
terventions, physical therapy, or aerobic exercise. The lumbar
strengthening exercise group performed isolated lumbar
extensor strengthening PREs as described by Kankaanpaa
and colleagues,* along with cointerventions consisting of
lumbar flexion, lateral flexion, and rotation PREs on
machines; as well as bicycle, flexibility, and relaxation exer-
cises. The physical therapy group performed individual phys-
ical therapy to improve functional capacity using unspecified
strengthening, coordination, and aerobic exercise, along with
ergonomic instruction and home exercise. The aerobic exer-
cise group performed low-impact aerobics classes. Interven-
tions were administered twice a week for 3 months. At 12
months, pain scores (VAS) improved similarly in all three
groups (P values not reported). There were no significant
differences in pain scores between groups. At 12 months,
disability scores (Roland Morris Disability Questionnaire
[RMDQ]) improved in all three groups (P values not
reported). The improvement in disability in the aerobics and
muscle conditioning groups was significantly higher than that
of the physical therapy group. This study was considered of
higher quality.

In an RCT by Rittweger and colleagues,* individuals with
CLBP without neurologic involvement were randomly
assigned to lumbar strengthening exercise or vibration
therapy. The lumbar strengthening exercise group performed
isolated lumbar extensor PREs on a variable resistance
lumbar dynamometer machine as described by Risch and
colleagues,'® along with cointerventions of resistance exer-
cise for the abdominal and thigh muscles. Interventions were
administered 1 to 2 times per week for 12 weeks. At 12
weeks, pain scores (VAS) improved significantly in both
groups, but there were no significant differences between
groups. At 6 months, disability scores (PDI) also improved

45,52,53
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in both groups, but without significant difference between
groups. This study was considered of lower quality.

In an RCT by Johannsen and colleagues,™ individuals
with CLBP for at least 1 year without neurologic involve-
ment and who had symptoms lasting longer than 3 months
in the past year were randomly assigned to receive lumbar
strengthening exercise or the control group. The lumbar
strengthening exercise group performed prone back exten-
sion exercises as described by Manniche and colleagues.”
Cointerventions included abdominal crunch exercises. The
control group performed group exercises emphasizing
balance and stability for the low back, shoulders, and hips.
Cointerventions for both groups included flexibility and bike
exercise. Treatments were administered twice a week for 3
months. At 6 months, there was a significant improvement in
pain scores (0-8 scale) in both groups. There was also a
significant improvement in disability scores (0-12 scale) in
both groups. However, there were no significant differences
between the groups for either outcome. This study was con-
sidered of lower quality.

In an RCT by Danneels and colleagues,” individuals with
CLBP lasting longer than 3 months were randomly assigned
to dynamic lumbar strengthening exercises with and without
isometric contractions combined with lumbar stabilization
exercise or lumbar stabilization exercise alone. The lumbar
strengthening exercise groups performed prone back exten-
sion exercises as described by Manniche and colleagues™
with or without alternating isometric contractions at terminal
extension. Interventions were administered for 10 weeks at
3 sessions a week. Pain and disability outcomes were not
measured in this study.

In an RCT by Helmhout and colleagues,'® individuals
with LBP without neurologic involvement, who had contin-
uous or recurrent symptoms for longer than 12 weeks, were
assigned to high- or low-intensity lumbar strengthening
exercise. Both groups performed isolated lumbar extensor
strengthening exercises on machines 1 to 2 times per week
for 12 weeks. The high-intensity group performed PREs by
increasing exercise load, whereas the low-intensity group
performed the same low load (20% peak strength from
baseline measurement) throughout the entire exercise
program. At 9 months, there was a greater proportion of
participants in both groups reporting improved pain com-
pared with baseline (P values not reported). There was also
an improvement in disability scores (RMDQ, ODI) in both
groups (P values not reported). There were no significant
differences between the groups in pain intensity or
disability.

In an RCT by Choi and colleagues,” individuals with
CLBP with neurologic involvement and who had undergone
lumbar discectomy were randomly assigned to lumbar exten-
sor strengthening exercise or home exercise. The lumbar
extensor strengthening group performed isolated lumbar
extensor PREs on a variable resistance lumbar dynamometer
machine as described by Risch and colleagues,'® along with
cointerventions of aerobic and limb-strengthening exercise
for 12 weeks at an unspecified frequency. At 12 months, there
was a significant improvement in pain (VAS) in both groups,
but there was no difference between the groups. At 12 weeks

(after treatment period), disability (ODI) was improved in
both groups but there were no significant differences between
the groups. Disability was not measured at the 12-month
follow-up.

| SAFETY

Contraindications

Contraindications to lumbar strengthening exercises are
those relevant to any PRE training as outlined by the Ameri-
can College of Sport Medicine.® These include unstable
angina, systolic blood pressure 2160 mm Hg, diastolic blood
pressure = 100 mm Hg, uncontrolled dysrhythmia, recent
history of untreated congestive heart failure, severe stenotic
or regurgitant valvular disease, hypertrophic cardiomyopa-
thy, poor left ventricular function, and angina or ischemia at
low workloads (<5 to 6 metabolic equivalent of task [METs]).
Other contraindications for CLBP include spinal fracture,
infection, dislocation, or tumor.

Osteoporosis is frequently listed as an exclusion criterion
for participants in RCTs of lumbar extensor strengthening
exercises, presumably under the assumption that overload
could result in fractures. However, studies have demon-
strated that lumbar training with PRE significantly improved
lumbar vertebral body bone density after heart and lung
transplantation.’”® It is therefore possible that spinal osteo-
porosis could in fact be improved with a gradual, con-
trolled, and measured increase in resistance using isolated
lumbar extensor strengthening exercises. An observational
study reported that lumbar strength training with PRE on
machines was safe and improved functional capacity in
older adults with CLBP.”

Noncompliance is probably the most significant predictor
of negative outcomes for lumbar strengthening exercise. This
treatment requires active patient participation for many exer-
cise sessions, lasting from several weeks to a few months.
Thus, motivation and willingness to participate for an
extended period of time are necessary to gain the physiologic
benefit of improved function by way of an active exercise
program. Predictors of negative outcome for other conserva-
tive therapies for CLBP (e.g., yellow flags) are also likely to
apply to this intervention.

Adverse Events
T

Performance of intensive lumbar extensor strengthening
exercise may resultin delayed onset muscle soreness (DOMS)
of the lumbar muscles.®® DOMS occurs as a consequence of
unfamiliar strenuous physical activity, especially during the
first few days or weeks of performance. Typically, symptoms
of lumbar DOMS include a mild increase in pain and stiff-
ness, which peaks at approximately 24 to 72 hours after
initial exercise sessions and rapidly attenuates.®’ This is a
normal response to vigorous exercise and is not associated
with any long-term adverse events when exercise is appro-
priately administered under supervision. Temporary effects,
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including increased LBP and dizziness, were reported in 3
of the 11 RCTs reviewed. %>

Every physical activity is associated with some risk of rare
adverse events. Intensive lumbar extensor strengthening
exercise performed under load is associated with a small risk
of musculoskeletal injury, including lumbar disc herniation
and fracture. Individuals with cardiovascular disease may
also be at risk of cardiovascular adverse events during strenu-
ous exercise.

|cosTs

Fees and Third-Party Reimbursement

In the United States, lumbar strengthening exercise that is
supervised by a licensed health practitioner such as a physical
therapist in an outpatient setting can be delivered using CPT
codes 97110 (therapeutic exercises, each 15 minutes), 97112
(neuromuscular reeducation, each 15 minutes), or 97530
(therapeutic activities, each 15 minutes). The initial evalua-
tion of lumbar function can be delivered using CPT codes
97001 (physical therapy initial evaluation) or 97750 (physi-
cal performance test or measurement, each 15 minutes).
Periodic reevaluation of lumbar function can be delivered
using CPT codes 97002 (physical therapy reevaluation) or
97750 (physical performance test or measurement, each 15
minutes).

These procedures are widely covered by other third-party
payers such as health insurers and worker’s compensation
insurance. Although some payers continue to base their reim-
bursements on usual, customary, and reasonable payment
methodology, the majority have developed reimbursement
tables based on the Resource Based Relative Value Scale
used by Medicare. Reimbursements by other third-party
payers are generally higher than Medicare.

Third-party payers will often reimburse a limited number
of visits to licensed health care providers if they are pre-
scribed by a physician and supported by adequate documen-
tation deeming them medically necessary. Equipment or
products required for those interventions are rarely typically
considered inclusive in the procedure reported and are not
separately reportable. Given the need to maintain the gains
achieved in muscular function through lumbar strengthening,
patients are often encouraged to continue this intervention
beyond the initial period of supervised exercise therapy. The
cost for membership in a private exercise facility is generally
$50 to $100 per month. Some insurers in the United States
also provide discounted membership fees to exercise facili-
ties to their members to promote physical activity.

Typical fees reimbursed by Medicare in New York and
California for these services are summarized in Table 9-4.

Cost Effectiveness
T

Evidence supporting the cost effectiveness of treatment pro-
tocols that compared these interventions, often in combina-
tion with one or more co-interventions, with control groups
who received one or more other interventions, for either

Medicare Fee Schedule
for Related Services

CPT Code New York California
97001 $73 $78
97002 $40 $43
97110 $30 $32
97112 $31 $33
97530 $32 $35
97750 $21 $33

2010 Participating, nonfacility amount.

acute or chronic LBP, was identified from two SRs on this
topic and is summarized in the following paragraphs.®*®
Although many of these study designs are unable to clearly
identify the individual contribution of any intervention, their
results provide some insight as to the clinical and economic
outcomes associated with these approaches.

An RCT in Norway compared three approaches for
patients with CLBP.* Participants received either a light mul-
tidisciplinary program consisting of education, fear avoid-
ance training, and advice to remain active given by a physical
therapist, nurse, and psychologist, an extensive multidisci-
plinary program consisting of daily group sessions with cog-
nitive behavioral therapy, education, fear avoidance training,
and strengthening and stabilization exercises for 4 weeks, or
usual care by a general practitioner and possibly a physical
therapist or chiropractor. Direct medical costs for the light
and extensive multidisciplinary programs were estimated
by dividing the total clinic costs for 1 year by the number of
patients treated; direct costs were therefore assumed to be
equal in both groups, regardless of large differences in time
spent by clinic staff with patients in each group. Indirect
productivity costs associated with lost work time were evalu-
ated over 24 months. A limited cost-benefit analysis for male
participants only reported that the light multidisciplinary
program would yield average savings of approximately
$19,544 per patient over 2 years, and was therefore cost
effective compared with usual care.

An RCT in the United States compared two approaches
for patients with acute LBP.°> The first group received care
according to the classification of symptoms and examination
findings by a physical therapist, including possibly spinal
manipulation; mobilization; traction therapy; and flexion,
extension, strengthening, or stabilization exercises. The
second group received brief education and general exercise
from a physical therapist according to recommendations
from CPGs, which were not specified. Clinical outcomes
after 1 year favored the therapy according to classification
group for improvement in function, although no differences
were noted in the SF-36. Direct medical costs associated
with the study interventions over 1 year were $604 in the
therapy according to classification group and $682 in the
CPG recommended care group; direct costs for all interven-
tions over 1 year were $883 and $1160, respectively. Indirect
productivity costs associated with lost productivity were
not reported, although fewer participants in the therapy
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according to classification group had missed work due to
LBP after 12 months.

An RCT in Finland compared three approaches for patients
with acute LBP in an occupational health center.”® The bed
rest group was prescribed complete bed rest for two days,
after which they were instructed to resume normal activities.
The back exercise group received supervised exercise therapy
by a physical therapist, including extension and lateral
bending exercises every other hour. The active group received
advice to remain active. Clinical outcomes after 12 weeks
favored the active group for pain and function when com-
pared with the bed rest group. Direct medical costs associated
with study and nonstudy interventions over 12 weeks were
$144 in the bed rest group, $165 in the back exercise group,
and $123 in the active group. Direct medical costs associated
with home help over 12 weeks were $90 in the bed rest
group, $232 in the back exercise group, and $45 in active
group. Indirect productivity costs were not estimated,
although the number of lost work days favored the active
group. Authors concluded that if indirect productivity costs
had been monetized, the active group would be favored.

An RCT from Canada compared two approaches for
patients who had been injured at work and subsequently suf-
fered from CLBP.*” The functional restoration group included
cognitive behavioral therapy, fear avoidance training, educa-
tion, biofeedback, and group counseling, as well as strength-
ening and stretching exercises. The usual care group could
receive a variety of interventions, including physical therapy,
acupuncture, back school, spinal manipulation, medication,
or supervised exercise therapy. Clinical outcomes were not
reported. Direct medical costs associated with the study inter-
ventions were $2507 higher in the functional restoration
group. Indirect productivity costs associated with lost work
days were $3172 lower in the functional restoration group.
Total costs for interventions, lost work days, and disability
pensions were $7068 lower in the functional restoration
group. These differences were not statistically significant.

In an RCT in the United Kingdom researchers compared
two approaches for patients with subacute or chronic LBP.®®
The supervised exercise therapy group received up to eight
sessions of stretching, strengthening, and aerobic exercises,
and brief education on LBP. The usual care group received
interventions prescribed by a general practitioner, including
physical therapy in some cases. Clinical outcomes after
1 year favored the supervised exercise therapy group for
improvement in pain, function, and utility. Direct medical
costs associated with study and nonstudy interventions over
12 months were $145 in the supervised exercise therapy
group and approximately $185 in the usual care group. Indi-
rect productivity costs associated with lost work days over
12 months were approximately $456 in the supervised exer-
cise therapy group and approximately $663 in the usual care
group. Total costs (direct medical and indirect productivity)
over 12 months were therefore approximately $621 in the
supervised exercise therapy group and approximately $848
in the usual care group. These differences in costs were not
statistically significant.

Findings from the aforementioned cost effectiveness anal-
yses are summarized in Table 9-5.

| SUMMARY
L]

| Description

The term [umbar extensor is used colloquially to refer to
the erector spinae muscle group, which is comprised of the
iliocostalis lumborum, longissimus thoracis, and spinalis
thoracis. The lumbar multifidus muscle is also a target of
lumbar extensor strengthening exercise. Strengthening exer-
cise is also known as PRE, which is based on the principles
of overload (i.e., making muscles function beyond their
current capacity by increasing the intensity and volume of
exercises), specificity (i.e., isolating the targeted muscle),
reversibility (i.e., long-term commitment to exercise
program), frequency (i.e., number of sessions per week),
intensity (i.e., amount of resistance and number of repeti-
tions), repetitions, volume (i.e., number of sets performed at
one time), duration (i.e., total length of exercise program),
and mode (i.e., specific type of exercise and equipment
used). Lumbar extensor strengthening is widely available
across the United States. Because it is used to treat CLBP, it
must be prescribed and monitored by licensed clinicians
such as physicians, chiropractors, or physical therapists.
The actual treatment, however, can be carried out under the
supervision of athletic trainers, exercise physiologists, or
personal trainers who report periodically to the prescribing
clinician. The typical settings for lumbar strengthening pro-
grams are outpatient treatment centers, health and fitness
facilities, and athletic training centers under the supervision
of trained personnel. There are several commercially avail-
able home exercise devices that appear to be suitable for
unsupervised lumbar strengthening exercise outside of
health care settings. Home exercise may be more appropri-
ate during latter stages of rehabilitation after a formal,
supervised exercise program has been completed in a
medical or fitness facility.

| Theory

In general, exercises are used to strengthen muscles, increase
soft tissue stability, restore range of movement, improve car-
diovascular conditioning, increase proprioception, and reduce
fear of movement. The mechanism of action of lumbar exten-
sor strengthening exercise is likely related to the physiologic
effects of conditioning the lumbar muscles through PRE.
Disc metabolism may also be enhanced through repetitive
exercise involving the spine’s full active range of motion,
improving repair and enhancing reuptake of inflammatory
and nociceptive mediators. In addition, in some patients with
particularly severe or prolonged CLBP or psychological
comorbidities such as anxiety or depression, maladaptive
illness behavior may occur, leading to fear of engaging in
any activity or movement previously associated with the
CLBP. Engaging in supervised exercise therapy under the
guidance of an experienced clinician can help break this
cycle and demonstrate that not all movements or activities
need be painful. Lumbar extensor strengthening exercises are
typically indicated for nonspecific CLBP of mechanical
origin. Diagnostic imaging or other forms of advanced testing
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Cost Effectiveness and Cost Utility Analyses on Lumbar Extensor Strengthening Exercises
TABLE 9-5 . q
for Acute or Chronic Low Back Pain

Ref

Country

Follow-up Group Direct Costs Indirect Costs Total Costs Conclusion

64 1. light NR NR NR Group 1: average
Norway multidisciplinary savings of

2 years program $19,544/

2. extensive patient over 2
multidisciplinary years
program (inc.
strengthening
exercises)

3. usual care

65 1. care according to 1. $883 NR NR No conclusion as
United States classification of 2. $1160 to cost
1 year symptoms effectiveness
2. brief education +
general exercise
66 1. bed rest 1. $234 NR Were not If indirect costs
Finland 2. back exercise 2. $397 estimated had been
12 weeks 3. advice to remain 3. $168 monetized,
active group 3 would
be favored
67 1. functional 1. $2507 higher 1. $3172 lower 1. $7068 lower No significant
Canada restoration than group 2 than group 2 than group 2 difference
NR (including 2. NR for lost work (lost work days
strengthening days + disability
exercises) 2. NR pensions)
2. usual care
68 1. supervised 1. $145 1. $456 1. $601 No significant
United Kingdom exercise therapy 2. $185 2. $663 2. $848 difference
1 year 2. usual care

NR, not reported.

are generally not required before administering lumbar
extensor strengthening exercises for CLBP.

Efficacy

None of the recent national CPGs provide specific recom-
mendations for managing CLBP with lumbar extensor
strengthening exercises, though most recommended thera-
peutic exercises in general. SRs were also not identified
specifically on lumbar extensor strengthening exercises for
CLBP, though SRs on therapeutic exercises for LBP gener-
ally reported favorable outcomes. Eleven RCTs reported gen-
erally favorable short- and long-term results with lumbar
extensor strengthening exercises for CLBP. Improvements
were generally noted for both pain and physical function
when compared with other forms of exercise or other con-
servative therapies.

Safety

Contraindications to lumbar strengthening exercise include
angina, systolic blood pressure =160 mm Hg, diastolic
blood pressure >100 mm Hg, uncontrolled dysrhythmia,

recent history of untreated congestive heart failure, severe
stenotic or regurgitant valvular disease, hypertrophic car-
diomyopathy, poor left ventricular function, angina or isch-
emia at low workloads (<5 to 6 METs), spinal fracture,
infection, dislocation, and tumor. Adverse events include
delayed onset muscle soreness, increase in pain, and stiff-
ness. Intensive lumbar extensor strengthening exercise per-
formed under load is associated with a small risk of
musculoskeletal injury, including lumbar disc herniation
and fracture. Individuals with cardiovascular disease may
also be at risk of cardiovascular adverse events during
strenuous exercise.

| Costs

The Medicare reimbursement for treatment with lumbar
strengthening exercise in an outpatient setting by licensed
health practitioners (e.g., physical therapists) ranges from
$21 to $78, depending on the duration and type of session
(e.g., assessment, reevaluation). At least five studies exam-
ined the cost effectiveness of lumbar strengthening exercise
for CLBP, yet the individual contribution of lumbar strength-
ening exercise to the overall cost effectiveness could not be
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determined because the RCTs examined many other inter-
ventions at the same time.

Comments

Evidence from the CPGs and SRs reviewed generally did not
make any recommendations specifically about lumbar exten-
sor strengthening exercises for CLBP. However, summary
findings on back exercises for CLBP were mostly positive.
The RCTs reviewed reported favorable short- and long-term
results with lumbar extensor strengthening exercises for
CLBP. Improvements were noted for both pain and physical
function when this intervention was compared with other
forms of exercise or other conservative therapies. The rela-
tive efficacy of the various subtypes of back exercises for the
treatment of CLBP, however, has not been assessed in RCTs.

Well-designed and conducted RCTs with larger sample
sizes, well-defined patient groups, and long-term outcomes
are needed to assess the efficacy of lumbar extensor strength-
ening exercise for CLBP versus other interventions. Of par-
ticular interest are RCTs comparing different exercise
programs, administered alone or alongside other interven-
tions, with or without supervision from a health care
professional.

Future research is needed to develop and test classification
systems to distinguish responders from nonresponders
regarding lumbar extensor strengthening exercise for CLBP.
The optimal dose of strengthening exercise needs to be clari-
fied, including exercise intensity, frequency, volume, and
duration. Similarly, the optimal mode needs to be established
(e.g., costly machines vs. low-cost options), and supervised
vs. unsupervised exercise programs. Future studies on the
mechanisms of action of lumbar strengthening exercise
would be useful to determine if tissue loading, repetitive
movement, psychological factors, or a combination of these
is responsible for the intervention’s beneficial effects.

CHAPTER REVIEW QUESTIONS

Answers are located on page 450.
1. Which of the following is not a subcategory of
therapeutic exercise?
a. aerobic
b. aquatic
c. stabilization
d. mindful breathing
2. Which of the following is not a subtype of lumbar
strengthening exercise protocols?
a. benches and Roman chairs
b. aquatic
c. free weights
d. floor and stability balls
3. How many weeks of resistance training are required to
achieve physiologic changes in skeletal structure?
a. 2-4
b. 4-6
c. 810
d. 10-12

4. Which of the following descriptions of dynamic
exercise is correct?
a. isotonic exercise is muscle contraction at fixed length
b. isotonic exercise is muscle contraction at fixed
resistance
c. isokinetic exercise is muscle contraction at fixed
length
d. isokinetic exercise is muscle contraction at fixed
resistance
5. Which of the following are contraindications to lumbar
strengthening exercises?
a. post exercise muscle soreness
b. unstable angina
c. lack of motivation
d. shortness of breath after vigorous running
6. Which of the following is not associated with
the mechanism of action for lumbar extensor
strengthening?
a. strengthening muscles
b. increasing tendon stability
c. increasing fear avoidance behavior
d. restoring collagen in the joint
7. What was a major advancement in the development of
lumbar extensor strengthening for CLBP?
a. Hippocrates’ rejection of superstition
b. Thomas De Lorme’s mastering of lumbar extensor
strengthening technique
c. Bergmark’s Roman chair invention
d. Zander’s development of the medical mechanical
therapy technique
8. What are some of the side effects associated with
lumbar extensor strengthening?
a. herniated disc
b. tight tendons
c. muscle soreness
d. light-headedness
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McKenzie Method

| DESCRIPTION
|

Terminology and Subtypes

Exercise, loosely translated from Greek, means “freed move-
ment” and describes a wide range of physical activities. Ther-
apeutic exercise indicates that the purpose of the exercise is
for the treatment of a specific medical condition rather than
recreation. The main types of therapeutic exercise relevant to
chronic low back pain (CLBP) include (1) general physical
activity (e.g., advice to remain active), (2) aerobic (e.g., brisk
walking, cycling), (3) aquatic (e.g., swimming, exercise
classes in a pool), (4) directional preference (e.g., McKenzie),
(5)flexibility (e.g., stretching, yoga, Pilates), (6) proprioceptive/
coordination (e.g., wobble board, stability ball), (7) stabiliza-
tion (e.g., targeting abdominal and trunk muscles), and
(8) strengthening (e.g., lifting weights).! The management
section of this chapter focuses exclusively on directional pref-
erence exercises related to the McKenzie method, which are
determined through the McKenzie assessment process.

The McKenzie method is a comprehensive approach to
spinal pain, including CLBP, which includes both an assess-
ment and an intervention consisting primarily of directional
preference exercises. The goal of the McKenzie assessment
is to classify patients with CLBP according to the type of
therapy to which they are most likely to respond. Because it
combines assessment and intervention, the McKenzie method
is commonly referred to as mechanical diagnosis and therapy
(MDT).? One of the principal tenets of MDT is centralization,
which refers to the sequential and lasting abolition of distal
referred symptoms, as well as subsequent abolition of any
remaining spinal pain in response to a single direction of
repeated movements or sustained postures.

Because the direction that can achieve centralization can
differ among patients with CLBP, the McKenzie assessment
attempts to uncover a patient’s directional preference. Direc-
tional preference refers to a particular direction of lumbosa-
cral movement or sustained posture that results in centralization
or a decrease in pain while returning range of motion to
normal.’ The opposite of centralization is peripheralization,
which can occur if distal referred symptoms increase in
response to a particular repeated movement or sustained
posture.” Whereas centralization should be encouraged,
peripheralization should be avoided. Many clinicians use only
the intervention component of the McKenzie method, without
the McKenzie method of assessment. It is preferable in such
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instances to identify the intervention descriptively (e.g.,
repeated prone lumbar extension) rather than referring to
them as McKenzie exercises, which denotes a paired assess-
ment and matched intervention approach. This point is very
important in light of the frequency with which the McKenzie
method has mistakenly been reduced and equated with lumbar
extension exercises.

According to MDT, patients may be classified into one of
three mechanical syndromes: derangement, dysfunction, or
postural.>® Derangement syndrome is the most common, and
indicates that centralization can be achieved with directional
preference movements. Dysfunction syndrome is found only
in patients with chronic symptoms and is characterized by
intermittent pain produced only at end-range in a single
direction of restricted movement. Adherent nerve root is a
particular type of dysfunction that typically follows an
episode of radicular pain after which pain can be elicited
when the nerve root and its adhering scar tissue are stretched.
Postural syndrome is likewise intermittent, but pain is typi-
cally midline or symmetrical, produced only by sustained
slouched sitting, and subsequently abolished by posture cor-
rection (restoring the lumbar lordosis); it is typically not seen
in CLBP. The minority of patients who cannot be classified
into one of these three syndromes would be termed other.

|History and Frequency of Use
1

In 1958, a patient with low back pain (LBP)-related leg
symptoms presented to a physical therapy clinic in Welling-
ton, New Zealand, and inadvertently lay prone in substantial
lumbar extension for a prolonged time (approximately 10
minutes), after which he reported to the clinician (Robin
McKenzie) that his leg had not felt this good for weeks
(Figure 10-1). Surprised and intrigued by this event,
McKenzie began experimenting with sustained and repeated
movements of the lumbar spine for various spinal symptoms,
including LBP. This fortuitous encounter led to the develop-
ment of MDT. In his own words: “Everythin