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Low Back Pain: Clinical Practice Guidelines

Recommendations™®

Risk Factors: Current literature does not support a definitive cause for initial episodes of low
back pain. Risk factors are multi-factorial, population specific, and only weakly associated with
the development of low back pain. (Recommendation based on moderate evidence.)

Clinical Course: The clinical course of low back pain can be described as acute, sub acute,
transient, recurrent, or chronic. Given the high prevalence of recurrentand chronic low back
pain and the associated costs, clinicians should place high priority on interventions that prevent
(1) recurrences and (2) the transition to chronic low back pain. (Recommendation based on
theoretical/foundational evidence.)

Diagnosis/Classification: Low back pain, without symptoms.or signs of serious medical or
psychological conditions, associated with 1) mobilitydmpairment in the thoracic, lumbar, or
sacroiliac regions, 2) referred or radiating pain into'a lower exttemity, and 3) generalized pain
are useful clinical findings for classifying a patient with low back pain into the following
International Statistical Classification of Diseases and Related Health Problems (ICD)
categories: low back pain, lumbago, lumbosacral segmenta atic dysfunction, low back
strain, spinal instabilities, flatback syndrome, lumbago dueNlacement of intervertebral disc,
lumbago with sciatica, and the associated International Classification of Functioning, Disability,
of low back pain (b28013 Pain in back, b28018
roin, and thigh) and the following,

and Health (ICF) impairment-based catego
Pain in body part, specified as pain in buttoc
corresponding impairments of body function:
Acute or sub acute low back pain with mobility deficits{(b7101 Mobility of several joints)
Acute, sub acute, or chronic low back pain with movement coordination impairments
(b7601 Control of complex voluntary movements)
Acute low back pain with related (referred) lower extremity pain (28015 Pain in lower limb)
Acute, sub e, or chronic low back pain with radiating pain (b2804 Radiating pain in a
segme‘&on)
Acute or sub acute low back ith related cognitive or affective tendencies (b2703
Sensitivity to a noxious stimulus, b1522 Range of emotion, b1608 Thought functions,
specified as the tendency to elaborate physical symptoms for cognitive/ideational
reasons; b1528 Emotional functions, specified as the tendency to elaborate physical
symptoms for emotional/affective reasons)
Chronic low back painwith related generalized pain (b2800 Generalized pain, b1520
Appropriateness of emotion, b1602 Content of thought)

Differential Diagnosis: Clinicians should consider diagnostic classifications associated with
serious medical conditions or psychosocial factors and initiate referral to the appropriate
medical practitioner when (1) the patient's clinical findings are suggestive of serious medical or
psychological pathology, (2) the reported activity limitations or impairments of body function
and structure are not consistent with those presented in the diagnosis/classification section of
this guideline, or (3) when the patient’s symptoms are not resolving with interventions aimed at
normalization of the patient’s impairments of body function. (Recommendation based on strong
evidence.)
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Examination — Outcome Measures: Clinicians should use validated self-report questionnaires,
such as the Oswestry Disability Index and the Roland-Morris Disability Questionnaire. These
tools are useful for identifying a patient’s baseline status relative to pain, function, and disability
and for monitoring a change in patient’s status throughout the course of treatment.
(Recommendation based on strong evidence.)

Examination — Activity Limitation and Participation Restriction Measures: Clinicians
should routinely assess activity limitation and participation restriction through validated self-
report or performance based measures. Changes in the patient’s level of activity limitation and
participation restriction should be monitored with these same measuresover the course of
treatment. (Recommendation based on expert opinion.)

Interventions — Manual Therapy: Clinicians should considerutili thrust manipulative
procedures to reduce pain and disability in patients with mobility deficits and acute low back and
back-related buttock or thigh pain. Thrust manipulative and non-thrust mobilization procedures
can also be used to improve spine and hip mobility and reduce pain and disability in patients with
sub acute and chronic low back and back-related lower extremity pain. (Recommendation based on
strong evidence.)

Interventions — Trunk Coordination, Strengthening, an durance Exercises: Clinicians
should consider utilizing trunk coordination, strengthening, a durance exercises to reduce
low back pain and disability in patients with sub-acute and chronic low back pain with movement
coordination impairments and in patients post [umbar microdiscectomy. (Recommendation based
on strong evidence.)

Interventions — Centralization and Directional Preference Exercises and Procedures:
Clinicians should consider utilizing repeated movements, exercises, or procedures to promote
centralization to reduce symptoms in patients with acute low back pain with related (referred)
lower extremity pain. Clinicians should consider using repeated exercises in a specific direction
determined by treatment response to improve mobility and reduce symptoms in patients with
acute or sub acwack pain with mobility deficits. (Recommendation based on strong
evidence.)

Interventions — Flexion Exercises: Clinicians can consider flexion exercises, combined with
other interventions such as manual therapy, strengthening exercises, nerve mobilization
procedures, and progressive walking for reducing pain and disability in older patients with
chronic low back pain with radiating pain. (Recommendation based on weak evidence.)

Interventions — Lower Quarter Nerve Mobilization Procedures: Clinicians should consider
utilizing lower quarter nerve mobilization procedures to reduce pain and disability in patients
with sub acute and chronic low back pain and radiating pain. (Recommendation based on weak
evidence.)

Interventions — Traction: There is conflicting evidence for the efficacy of intermittent lumbar
traction for patients with low back pain. There is preliminary evidence that a subgroup of
patients with signs of nerve root compression along with peripheralization of symptoms or a
positive crossed straight leg raise will benefit from intermittent lumbar traction in the prone
position. There is moderate evidence that clinicians should not utilize intermittent or static



lumbar traction for reducing symptoms in patients with acute or sub acute, non-radicular low
back pain or for patients with chronic low back pain. (Recommendation based on conflicting
evidence.)

Interventions — Patient Education and Counseling: Clinicians should not utilize patient
education and counseling strategies that either directly or indirectly increase the perceived threat
or fear associated with low back pain, such as education and counseling strategies that 1)
promote extended bed-rest or 2) provide in-depth, pathoanatomical explanations for the causes
of low back pain. Patient education and counseling strategies for patients with low back pain
should emphasize 1) the promotion of the understanding of the anatomical/structural strength
inherent in the human spine, 2) the neuroscience that explains pam perception, 3) the overall
favorable prognosis of low back pain, 4) the use of active pain co strategies that decrease
fear and catastrophizing, 5) the early resumption of normal or activities, even when
still experiencing pain, and 6) the importance of improvemen evels, not just pain
relief. (Recommendation based on moderate evidence.)

Interventions — Progressive Endurance Exercise:and Fitness Activities: Clinicians should
consider 1) moderate to high intensity exercise for patients with chronic low back pain without
generalized pain, and 2) incorporating progressive, low intensity, sub-maximal fithess and
endurance activities into the pain management and health otion strategies for patients with
chronic low back pain with generalized pain. (Recommendat sed on strong evidence).

*These recommendations and clinical practice guidelines are based on the scientific literature
accepted for publication prior to January 2011



Introduction

AIM OF THE GUIDELINE

The Orthopaedic Section of the American Physical Therapy Association (APTA) has an ongoing
effort to create evidence-based practice guidelines for orthopaedic physical therapy management
of patients with musculoskeletal impairments described in the World Health Organization’s
International Classification of Functioning, Disability, and Health (ICF).**

The purposes of these clinical guidelines are to:

STATEMENMENT

This guideline is not intended to be ¢

Describe evidence-based physical therapy practice including diagnosis, prognosis,
intervention, and assessment of outcome for musculoskeletal disorders commonly
managed by orthopaedic physical therapists
Classify and define common musculoskeletal conditio e World Health
Organization’s terminology related to impairments of body function and body structure,
activity limitations, and participation restrictions

Identify interventions supported by current best evidence to address impairments of body
function and structure, activity limitations, and participation restrictions associated with
common musculoskeletal conditions

Identify appropriate outcome measures to assess ch resulting from physical therapy
interventions in body function and structure as well as tivity and participation of the
individual .

Provide a description to policy make

using internationally accepted terminology, of the

Provide information for payers and claims reviewers regarding the practice of
orthopaedic physical therapy for common musculoskeletal conditions

Create a reference publication for orthopaedic physical therapy clinicians, academic
instructors, clinical instructors, students, interns, residents, and fellows regarding the best
current practice of orthopaedic physical therapy

rued or to serve as a standard of medical care. Standards

of care are determined on the basis of all clinical data available for an individual patient and are
subject to change as scientific knowledge and technology advance and patterns of care evolve.
These parameters of practice should be considered guidelines only. Adherence to them will not
ensure a successful outcome in every patient, nor should they be construed as including all
proper methods of care or excluding other acceptable methods of care aimed at the same results.
The ultimate judgment regarding a particular clinical procedure or treatment plan must be made
in light of the clinical data presented by the patient, the diagnostic and treatment options
available, and the patient’s values, expectations, and preferences. However, we suggest that
significant departures from accepted guidelines should be documented in the patient’s medical
records at the time the relevant clinical decision is made.



Methods

Content experts were appointed by the Orthopaedic Section, APTA as developers and authors of
clinical practice guidelines for musculoskeletal conditions of the low back region. These content
experts were given the task to identify impairments of body function and structure, activity
limitations, and participation restrictions, described using ICF terminology, that could (1)
categorize patients into mutually exclusive impairment patterns upon which to base intervention
strategies, and (2) serve as measures of changes in function over the course of an episode of care.
The second task given to the content experts was to describe the supporting evidence for the
identified impairment pattern classification as well as interventions forpatients with activity
limitations and impairments of body function and structure consistent with the identified
impairment pattern classification. It was also acknowledged by the Orthopaedic Section, APTA
content experts that only performing a systematic search and r ev%e evidence related to
diagnostic categories based on International Statistical Classification of Diseases and Health
Related Problems (ICD) terminology would not be sufficient for these ICF-based clinical
practice guidelines as most of the evidence associated with changes in levels of impairment or
function in homogeneous populations is not readily searchable ‘using the ICD terminology. Thus,
the authors of this guideline independently performed a systematic search of the MEDLINE,
CINAHL, and the Cochrane Database of Systematic Reviews (1966 through 2010) for any
relevant articles related to classification, examination, and 1 ention for musculoskeletal
conditions related to the low back region. The lead author (Njigned a specific subcategory
(classification, measures, and intervention strategies for musculoskeletal conditions of the low
back region) to search based upon their specific area of expertise. Two authors were assigned to
each subcategory and both individuals performed a separate search; including but not limited to
the 3 databases listed above, to.identify article sure that no studies of relevance were
omitted. Additionally, when relevant articles were identified‘their reference lists were hand-
searched in an attempt to identify other articles that might have contributed to the outcome of
these clinical practice guidelines. Articles from the searches were compiled and reviewed for
accuracy by the authors. Articles with the highest levels of evidence that were most relevant to
classiﬁcationmon, and intervention for patients musculoskeletal conditions related to

the low back regi e.inclu this guideline.

This-guideline was issued in 2012 ba pon publications accepted for publication in the
scientific literature prior to January 2011. This guideline will be considered for review in 2017,
or sooner if new evidence becomes available. Any updates to the guideline in the interim period
will be noted on the Orthopaedic Section of the APTA website: www.orthopt.org

Levels of Evidence

Individual clinical research articles will be graded according to criteria described by the Center
for Evidence-Based Medicine, Oxford, United Kingdom
(http://www.cebm.net/index.aspx?0=1025) for diagnostic, prospective, and therapeutic studies.*
If the 2 content experts did not agree on a grade of evidence for a particular article, a third
content expert was used to resolve the issue.




Table 1

I Evidence obtained from high quality diagnostic studies, prospective studies, or
randomized controlled trials

II Evidence obtained from lesser-quality diagnostic studies, prospective studies, or,
randomized controlled trials (eg, weaker diagnostic criteria and reference standards,
improper randomization, no blinding, <80% follow-up)

III | Case controlled studies or retrospective studies

IV | Case series

\Y Expert opinion

GRADES OF EVIDENCE

Grades of Evidence

The overall strength of the evidence supporting recommendatio

graded according to guidelines described by Guyatt etal,'*’ as modified by MacDermid and

adopted by the coordinator and reviewers of this project. In this.modified system, the typical A,

B, C, and D grades of evidence have been modified to include the role of consensus expert
opinion and basic science research to demonstrate biological or biomechanical plausibility
(Table 2 below).

Table 2

Grades of Recommendation

Strength of Evidence

Strong evidence

A pr rance of level I and/or level II studies
support the recommendation. This must include
at least 1 level I study

Moderate evidence

A single high=quality randomized controlled trial
or a preponderance of level II studies support the
recommendation

Weak evidence

A single level II study or a preponderance of
level IIT and I'V studies including statements of
consensus by content experts support the
recommendation

Conflicting evidence

Higher-quality studies conducted on this topic
disagree with respect to their conclusions. The
recommendation is based on these conflicting
studies

Theoretical/foundational
evidence

A preponderance of evidence from animal or
cadaver studies, from conceptual
models/principles, or from basic sciences/bench
research support this conclusion

Expert opinion

Best practice based on the clinical experience of
the guidelines development team

made in this guideline will be




REVIEW PROCESS

The Orthopaedic Section, APTA also selected consultants from the following areas to serve as
reviewers of the early drafts of this clinical practice guideline:

- Claims review

- Coding

- Epidemiology

- Low back pain rehabilitation

- Manipulative therapy

- Medical practice guidelines

- Movement science

- Orthopaedic physical therapy residency education

- Outcomes research 4 )

- Pain sciences ( \

- Physical therapy academic education

- Rheumatology

- Spinal biomechanics

- Sports physical therapy residency education

- Sports rehabilitation

guideline prior to submitting it for publication to the Journal rthopaedic & Sports Physical
Therapy. In addition, several physical therapists practicing in orthopaedic and sports physical
therapy settings were sent initial drafts of this clinical practice guideline along with feedback
forms to assess its usefulness, validity, and i

Comments from these reviewers were utilized by the autho‘(iit this clinical practice

Several practicing clinicians and reviewers noted that the classification criteria summary, Table
4, of the ICF-based Neck Pain Clinical Practice Guidelines®” was useful in linking data gathered
during the patient’s subjective and physical examinations to diagnostic classification and
intervention. Thus, similar recommended. classification criteria were included by the authors for
this ICF-based Back Pain Clinical Practice Guideline (Table 5), which provides a summary
of symptoms, i&m findi d matched interventions for each diagnostic category.

CLASSIFICATION

The primary ICD-10 codes and conditions associated with low back pain are: M99.0
Lumbosacral segmental/somatic dysfunction, M53.2 Spinal instabilities, M40.3 Flatback
syndrome, M51.2 Lumbago due to displacement of intervertebral disc, M54.4 Lumbago
with sciatica, M54.5 Low back pain, G96.8 Disorder of central nervous system, specified as
central nervous system sensitivity to pain, and F45.4 Persistent somatoform pain
disorder.’" The corresponding ICD-9 CM codes and conditions, which are used in the USA, are
739.3 Nonallopathic lesion, lumbar region, 846.0 Lumbosacral ligament sprain, 724.3
Sciatica, and 724.2 Lumbago.

The primary ICF body function codes associated with the above noted ICD-10 conditions are
b28013 Pain in back, b28018 Pain in body part, specified as pain in buttock, groin, and
thigh, 28015 Pain in lower limb, b2803 Radiating pain in a dermatome, b2703 Sensitivity to
a noxious stimulus, b2800 Generalized pain, b7101 Mobility of several joints, b7108
Mobility of joint functions, specified as mobility in a vertebral segment, b7601 Control of



complex voluntary movements, b789 Movement functions, specified as mobility of the
meninges, peripheral nerves and adjacent tissues, b1520 Appropriateness of emotion,
b1522 Range of emotion, b1528 Emotional functions, specified as the tendency to elaborate
physical symptoms for emotional/affective reasons, b1602 Content of thought, and b1608
Thought functions, specified as the tendency to elaborate physical symptoms for
cognitive/ideational reasons.

The primary ICF body structure codes associated with low back pain are s76001 Thoracic
vertebral column, s76002 Lumbar vertebral column, s7602 Ligaments and fasciae of trunk,
s130 Structure of meninges, s1201 Spinal nerves, s7601 Muscles of trunk, s7401 Joints of
pelvic region, s7402 Muscles of pelvic region, s75001 Hip joint, s75002 Muscles of thigh,
$1100 Structure of cortical lobes, s1101 Structure of midbrain, s1102 Structure of
diencephalon, s1103 Basal ganglia and related structures, sl ructure of brainstem,
and s1200 Structure of spinal cord. zOA\

The primary ICF activities and participation codes associated with low back pain are d4108
Bending, d4106 Shifting the body’s centre of gravity, d4158 Maintaining a body position,

d4153 Maintaining a sitting position, d2303 Completing the daily routine, d5701 Managing
diet and fitness, and d129 Purposeful sensory experiences, specified as repetitive perception

of non-injurious sensory stimuli.
The ICD-10 and ICF codes associated with low back pain a&ided in Table 3.
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Table 3

ICD-10 and ICF Codes Associated With Low Back Pain

International Statistical Classification of Diseases and Related Health Problem
(1CD) Codes

Acute and Sub Acute Low Back Pain with Maobility Deficits

M99.0 Lumbosacral segmental/somatic dysfunction

Acute, Sub Acute, and Chronic Low Back with Movgent Coordination Impairments

M53.2 Spinal instabilities

Acute Low Back Pain with Related (Referred) L‘Extremitv Pain
M40.3 Flatback syndrome

M51.2 Other specified intervertebral disc displacement (Lumbago due to
displacement of intervertebral disc)

Acute, Sub Acute, and Chronic Low Back Pain with Radiating Pain

M54.1 Lumbar radiculopathy (neuritis or radiculitis)
M54.4 Lumbago with sciatica

Acute or Sub Acute Low Back Pain with Related Cognitive or Affective Tendencies

M54.5 Low back pain
G96.8 Disorder of central nervous system, specified as central nervous
system sensitivity to pain

Chronic Low Back Pain with Related Generalized Pain

M54.5 Low back pain

G96.8 Disorder of central nervous system, specified as central nervous
system sensitivity to pain

F45.4 Persistent somatoform pain disorder
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International Classification of Functioning, Disability, and Health (ICF) Codes

Acute Low Back Pain with Mobility Deficits

Body functions: b28013  Pain in back
b28018  Pain in body part, specified as pain in
buttock, groin, and thigh
b7101 Mobility of several joints
b7108 Mobility of joint functions, specified as
mobility in a vertebral segment

Body structure: s76001  Thoracic ve al column
$76002  Lumbar vertebral column
s7401 Joints of pelvic region

Activities and participation: d4108 Bending

Sub Acute Low Back Pain with Mobility Deficits

Body functions: b28013  Pain ck
b28018  Pain in body part, specified as pain in
buttock, groin, and thigh
101 Mobility of several joints
b710 Mobility of joint functions, specified as
mobility in a vertebral segment

Body structure: s76001._. Thoracic vertebral column

$76002  Lumbar vertebral column
s7401 Joints of pelvic region

\ $7402 Muscles of pelvic region
$75001  Hip joint

$75002  Muscles of thigh
$75003  Ligaments and fascia of thigh

Activities and participation: d4108 Bending

Acute Low Back Pain with Movement Coordination Impairments

Body functions: b28013  Pain in back

b28015  Pain in lower limb

b7601 Control of complex voluntary movements
Body structure: s7601 Muscles of trunk

$7602 Ligaments and fasciae of trunk

$7402 Muscles of pelvic region



d4106
d4158

Activities and participation:

12
Shifting the body’s centre of gravity
Maintaining a body position, specified as
maintaining alignment of the trunk, pelvis
and lower extremities such that the lumbar
vertebral segments function in a neutral, or
mid-range, position

Sub Acute and Chronic Low Back Pain with Movement Coordination Impairments

b28013
b28015
b7601

Body functions:

s7601
$7602
s7402
s75001
$75002
s75003

Body structure:

d4106
d4158

Activities and participation:

d41

d4108
d4302
d4303
d5701
d2303
d6402
d6601
d9202
ell51

Ty

el351

el351

Pain in back
Pain in lower limb
Control of complex voluntary movements

Muscles of tru

Ligaments and fasciae of trunk
Muscles of pelvic region

Hip joint

Muscles of thigh

Ligaments and fascia of thigh

Shift e body’s centre of gravity
Maintaining a body position, specified as
maintaining alignment of the trunk, pelvis
and lower extremities such that the lumbar
vertebral segments function in a neutral, or
mid-range, position

Maintaining a sitting position

Bending

Carrying in the arms

Carrying on shoulders, hip and back
Managing diet and fitness

Completing the daily routine

Cleaning living area

Assisting others in movement

Arts and culture

Assistive products and technology for
personal use in daily living

Assistive products and technology for
employment

Assistive products and technology for
culture, recreation, and sport

Acute Low Back Pain with Related (Referred) Lower Extremity Pain

28013
28015
b7101

Body functions:

Pain in back
Pain in lower limb
Mobility of several joints



Body structure: $76002
Activities and participation: d4153
d4158

Acute Low Back Pain with Radiating Pain

28013
b2803
b789

Body functions:

s1201
s130

Body structure:

Activities and participation: 108
5
d4154

13
Lumbar vertebral column

Maintaining a sitting position
Maintaining a body position, specified as
maintaining the lumbar spine in an
extended, or neutral position, such as
when getting in and out of a sitting or
standing position, or when lifting,
carrying, or putting down objects

Pain.in back

Radiating pain in a dermatome
Movement functions, specified as
mobility of the meninges, peripheral
nerves and adjacent tissues

Spin ves
Structure of meninges
Bending

Maintaining a lying position
Maintaining a standing position

Sub Acute and Chronic Low Back Pain with-Radiating Pain

28013
b2803
b789

Body N

N

s1201
s130
s75002
s75003

Body structure:

d4108
d4150
d4154
d4158

Activities and participation:

d4751

Pain in back

Radiating pain in a dermatome
Movement functions, specified as
mobility of the meninges, peripheral
nerves and adjacent tissues

Spinal nerves

Structure of meninges
Muscles of thigh

Ligaments and fascia of thigh

Bending

Maintaining a lying position

Maintaining a standing position
Maintaining a body position, specified as
maintaining a slump or long-sitting position
Driving motorized vehicles
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Acute or Sub Acute Low Back Pain with Related Cognitive or Affective Tendencies

Body functions: b2703 Sensitivity to a noxious stimulus
(Sensory function of sensing painful or
uncomfortable sensations)

b1522 Range of emotion
(Mental functions that produce the
spectrum of experience of arousal of
affect or feelings such as love, hate,
anxiousness; SOorrow, joy, fear and anger)
b1608 Thought functions, specified as the
tendency to orate physical symptoms
for cognitive/ideational reasons
b1528 Emotional functions, specified as the
tendency to elaborate physical symptoms
for emotional/affective reasons

Body structure: s1100 Structure of cortical lobes
s1101 St re of midbrain
s1102 Stru of diencephalon
s1103 Basal ganglia and related structures
s1104 Structure of brainstem
200 Structure of spinal cord

Activities and participation: d2 Completing the daily routine
ds7 Managing diet and fitness
d129 Purposeful sensory experiences, specified as
repetitive perception of non-injurious sensory
stimuli

Chronic Low ha ck Pain Related Generalized Pain
Body functions: b2800 Generalized pain
(Sensation of unpleasant feeling
indicating potential or actual damage to
some body structure felt all over, or
throughout the body)
b1520 Appropriateness of emotion
(Mental functions that produce
congruence of feeling or affect with the
situation, such as happiness at receiving
good news)
b1602 Content of thought
(Mental functions consisting of the ideas
that are present in the thinking process
and what is being conceptualized.
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Inclusions: impairments of delusions,
overvalued ideas and somatization)

Body structure: s1100 Structure of cortical lobes
s1101 Structure of midbrain
s1102 Structure of diencephalon
s1103 Basal ganglia and related structures
s1104 Structure of brainstem

s1200 Structure of spinal cord

Activities and participation: d2303 Completing the daily routine
d5701 i t and fitness
d129 ry experiences, specified as

d7105 Physical contact in relationships
(Making and responding to bodily contact
with others, in a contextually and socially
iate manner)
ting according to social rules
independently in social interactions
ing with social conventions
ne’s role, position or other social
ractions with others)

d7203

governing
- status in 1’
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CLINICAL GUIDELINES

IMPAIRMENT/FUNCTION-BASED DIAGNOSIS

PREVALENCE

Expert opinion has likened the frequency of low back pain experienced by modern
society to an “epidemic,” and reports in the literature consistently support this
view. A recent systematic review estimates the one year incidence of a first-ever
episode of low back pain range between 6.3% and 15.3% while estimates of the
one year incidence for any episode of low back pain range between 1.5% and
36%."” Low back pain is the leading cause of activity limitation and work absence
throughout much of the world and is associated with an enormous economic
burden.'™ *”*- 2% Also, individuals who have experienced activity limiting low
back pain often experience reoccurring episodes with estimates ranging between
24-33%.%">3% Chronic low back pain has specifically demonstrated rapid
increases. Freburger, et al demonstrated an increase in chronic low back pain from
3.9% (95% CI= 3.4%-4.4%) in 1992 to 10.2% (95% CIl=9.3%-11.0%) in 2006 in a
telephone survey of North Carolina households.””

While it is clear that individuals in all strata of society only experience low
back pain, its prevalence does appear to vary based on factors like sex, age,
education, and occupation. Women tend to have a higher prevalence of low back
pain than men, although the differenc ed vary inmagnitude.”* % 2% 2% Ap
increase in age is also associated with higher prevalence of low back pain. The
more severe forms of low back pain continue to increase with age® and the overall
prevalence increases until ages 60-65'**'*® Lower educational status is associated
with increased prevalence of low back pain™® %% 2%% a5 well as a longer episode
duration and worse outcome.*

w back pain prevalence have also been reported'™
with an association between physical demand and low back pain
prevalence.””” Material workers were reported to have a low back pain prevalence
of 39% where as workers whose job responsibilities were classified as sedentary
were reported to have a prevalence of 18.3%.%* Although differences exist
between different occupational groups, similar low back pain prevalence rates have
been reported between working and non-working groups.***

Occupational differences

RISK FACTORS

Studies of risk factors are important because they seek to provide information
about variables important in the etiology of mechanical low back pain as well as
the potential for resistance to recovery from low back pain. A number of factors
have been examined for their value in predicting the first onset LBP. The two
major categories of suspected risk factors for LBP are individual and activity-
related (work and leisure) factors. Individual factors include but are not limited



to demographic, anthropometric, physical and psychosocial factors.

The individual factors for which there is the most research include genetics,
gender, age, body build, strength and flexibility. Genetic factors have been
linked to specific disorders of the spine such as disc degeneration.'” The link of
heredity to development of non-specific low back pain, however, remains
questionable. A study by Battie et al'® demonstrated that there appears to be
some relationship of genetics, body build and early environmental influences in
determining the degenerative changes of the spine frequently associated with
aging. Degenerative changes on imaging, however, are not strongly related to
low back pain symptoms®'*, MRI*® and myelography findings."" The trend for
back pain to increase with age is supported.””* There is some evidence that
supports back pain associated with heavy operating equipment.®”°
Cardiovascular hypertension and lifestyle (smoking, overweight, obesity) risk
factors are associated with sciatica.”®” There is inconclusive evidence for a
relationship between trunk muscle strength, or mobility of the lumbar spine and
the risk of low back pain.'*

Psychosocial factors appear to play a larger prognostic role than physical factors
in low back pain. There are some reviews that question if changes in behavioral
variables and, reductions of disability that facilitate a rovement in function,
may be more important than physical performance factors for successful
treatment of chronic low back pain.>'” There is some evidence to suggest that
fear may play a role when pain has become persistent.''” '** There is a growing
consensus that distress/depression plays an important role at early stages, and
clinicians should focus on these factors.”” Physical distress, depression, and fear
avoidance are well-defined psychosocial entities that are best assessed with
specific screening tools. There is no high quality evidence to support pain-
drawing use as a psychological assessment tool; therefore, pain drawings are not
recommended for this purpose.*!

Though some kldividual ifestyle variables have been associated with
prevalence of low back pain, ame factors may not have an influence on the
recovery of patients who already have back pain. For example, a previous
history of low back pain, job satisfaction, educational level, marital status,
number of dependents, smoking, working more than 8 hour shifts, occupation,
and size of industry or company do not influence duration of sick leave due to
low back pain.*”*In addition, the clinical course for co-morbid patients, who
may seem more complicated at the start of treatment, is just as favorable as for
those without such comorbidities.*”® Consistent evidence was found for own
expectations of recovery as predictor for the decision to return to work. Patients
with higher expectations had less sickness absence at the moment of follow-up
measurement.'*> Consistent evidence was found for the predictive value of pain
intensity (more pain associated with worse outcome), several work-related
parameters (e.g., high satisfaction associated with better outcome), and coping
style (active coping associated with better outcome).***

In adolescents, the overall risk of LBP is similar to adults, with prevalence rates
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as high as 70-80% by 20 years of age.'®* Similar to adults, girls appear to have a
higher prevalence, with one study demonstrating that females have almost three-
times the risk of back pain as their male counterparts.”®> Anthropometrics (e.g.,
height, weight, body mass index) do not appear to be strongly associated with
LBP in adolescents, nor does lumbar mobility'®* or trunk muscle weakness." In
adolescents, lifestyle factors that have been studied with respect to risk for low
back pain include physical activity, sedentary activity and mechanical load. With
regard to physical activity, there appears to be mixed findings, with certain
activities related to specific sports (eg, weightlifting, body building, rowing)
have been associated with low back pain.*” **2% In cross-sectional studies,
activity and prevalence of back pain takes on a “U” shaped function with back
pain increased at the sedentary and higher activity end.287’_ 2 07V However, in
longitudinal studies, the relationship between modifying ph | activity and
back pain prevalence has not been well-established.m% As is the case in
adults, psychological and psychosocial factors are commonly increased in
children with low back pain and there is some evidence that such factors can
predict future onset of low back pain.'®>¢7:3%

Current literature does not support a definitive cause for initial episodes of low
back pain. Risk factors are multi-factorial, populati ecific, and only weakly
associated with the development of low back pain.“

PATHOANATOMICAL FEATURES

Any innervated structure in the lumbar e can cause symptoms of low back
and referred pain into the extremity or extremities. This long list of potential
structures includes the muscles, ligaments, dura mater and nerve roots,
zygapophyseal joints, annulus fibrosis, thoracolumbar fascia, and vertebrae.

%7 One miiht expect that improving the resolution of imaging technology

170,171,

increa ikelihoo etecting a link between pathology and pain in the
lumbar spine. However, t ermination of a pathoanatomic origin of low back
pain is made difficult by the false-positive findings on imaging studies;
that is, subjects without low back pain showing abnormal findings. For example,
evidence of herniated disc material is shown on computerized tomography

scan® ', magnetic resonance imaging (MRI),”® and myelography154, in 20% to
76% of persons withno sciatica. Furthermore, Savage et al**® reported that 32%
of asymptomatic subjects had had ‘abnormal' lumbar spines (evidence of disc
degeneration, disc bulging or protrusion, facet hypertrophy, or nerve root
compression) and only 47% of subjects who were experiencing low back pain had

an abnormality identified.**’

In longitudinal studies, low back pain can develop in the absence of any
associated change in radiographic appearance of the spine.”*® Boos et al*!
followed asymptomatic patients with a herniated disc for five years and
determined that physical job characteristics and psychological aspects of work
were more powerful than MRI-identified disc abnormalities in predicting the need
for low back pain-related medical consultation. Thus, the association between
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clinical complaints and concurrent pathological examination with radiological
findings must be considered cautiously. Further, even when abnormalities are
present, establishing a direct cause and effect between the pathological finding
and the patient condition has proven to be elusive and most often does not assist
greatly in patient management.

CLINICAL COURSE

Classically, the course of low back pain has been described to consist of acute,
sub acute, and chronic phases, with temporal definitions typically associated with
each phase. Different operational definitions have been reported in the literature,
but commonly accepted definition for the acute phase is bet 0 - 1 month
since onset for the episode of low back pain, the sub acute phase is between 2 - 3
months since episode of low back pain, and the chronic phase is greater than 3
months since episode of LBP. The prognosis of low back pain appears to be
favorable, predictable, and static when these temporal definitions are used.

Since low back pain is often recurrent in nature, exclusive use of temporal
definitions to describe its course has been challenged in the literature.”” 2% 3%
The primary argument is that when low back pain is rrent, the time to
improvement from a single episode does not accurately deseribe its outcome.
This is not purely an academic issue, as the prognosis of low back pain changes
when the influence of recurrence is considered. Of patients with acute low back I
pain who were followed for 1 year, 6 sorted 1 or more additional
episodes.”’ In that same study, 2 months was the median time to another episode
of low back pain and 60 days was the median time to experience low back pain

in the year./Other studies have reported lower, but still substantial, recurrence
rates ranging from t0.20% -35% (between 6 — 22 months)*’ to 45% (3 years).®

Whenﬂir factors
becomes less favorable a

considered, the prognosis for low back pain

re variable. At the 1-year follow-up of patients
with low back pain followe rimary care practitioners, 69% of patients with
recent onset (within the past 6 months) of low back pain reported having pain in
the lastmonth.” Only 21% of these patients were pain free at 1 year, with 55%
reporting low disability and low pain intensity, 10% reporting low disability and
high pain intensity, and 14% reporting high disability with varying amounts of
pain intensity.”** Similar trends were noted for the 82% of patients with
persistent (onset longer than the past 6 months) low back pain that reported
having pain in the last month.**® At 1-year follow-up, only 12% were pain-free,
with 52% reporting low disability and low pain intensity, 16% reporting low
disability and high pain intensity, and 20% reporting high disability with varying
amounts of pain disability.*”’

Clinicians should also consider screening for and addressing factors that increase
the probability of developing recurrent or chronic low back pain. Prognostic
factors for development of recurrent pain include 1) history of previous
episodes®”>>*, 2) excessive mobility in spine,'** '*® and 3) excessive mobility in



other joints.*'**' Prognostic factors for development of chronic pain include 1)

presence of symptoms below knee,*® '® 2) psychological distress or
depression,*® 2**242) fear of pain, movement, and re-injury or low expectations
of recovery,'' 7> 1% 120- 169 183.279 3y 5ain of high intensity,'® and 4) a passive
coping style. |6 245:292

The clinical course of low back pain can be described as acute, sub acute,
transient, recurrent, or chronic. Given the high prevalence of recurrent and
chronic low back pain and the associated costs, clinicians should place high
priority on interventions that prevent (1) recurrences and (2) the transition to
chronic low back pain.

DIAGNOSIS/CLASSIFICATION ( \

Attempts to identify effective interventions for individuals with LBP have been
largely unsuccessful, with most interventions being found to be ineffective or
having only marginal effect sizes. Most of the interventions studies have taken an
approach whereby low back pain is treated as a homogeneous entity once
medical red flags and nerve root compression are ded. Most clinicians,
however, perceive that recognizable subgroups exist, researchers agree that
clinical care may be improved with effective sub-grouping methods. The utility
of sub-grouping based on pathoanatomy is limited by an inability to identify a
pathological mechanism for most patients. Emphasis in the’development of sub-
grouping methods for conservative care has therefore been placed on patterns of
signs and symptoms from the clinical e ination.”’* The development of
classification systems has been identified as a priority among researchers in the
primary caré management of patients with LBP.** This challenge has been taken
on largely by researchers who have focused on non-surgical interventions with
the goal of identifying sub-groups of patients in whom tailored interventions can
bead with t 1 of more rapid recovery.*? 7> 76:91. 103, 104. 145,197

The best available evidence rts a classification approach that de-
emphasizes the importance of identifying specific anatomical lesions after red
flag screening is completed. While many interventions have been dismissed as
either ineffective or accompanied with small effect sizes,* recent reports in the
literature suggesting that interventions based on sub-group classification have the
potential to enhance effect sizes over studies where the identical interventions
administered in a one-size fits-all approach.>* *% 104 118199

There are a variety of low back pain classifications described in the literature.”
The underlying premise is that classifying patients into groups based on clinical
characteristics and matching these patient subgroups to management strategies
likely to benefit them will improve the outcome of physical therapy
interventions. Therefore, the authors of this guideline recommend a synthesis of
these classification approaches by highlighting particular subgroups of LBP that
have high levels of evidence supporting their identification and management.
The treatment-based classification system'® '’ uses information from the
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history and physical examination to place patients into 1 of 4 separate treatment
subgroups. The labels of these 4 subgroups, which are mobilization, specific
exercise, immobilization, and traction, intend to capture the primary focus of the
physical therapy intervention. Fritz et al,'** utilizing a randomized clinical trial of
78 patients with acute, work-related low back pain, reported that patients who
received interventions matched with their impairments of body function found
during the physical examination had better outcomes than patients who received
interventions that were not matched with their physical examination findings.
The classification system described in this practice guideline linked to the ICF,
parallels the treatment-based classification system'® with 2 notéworthy
differences. The first difference is that the labels in this clinical practice
guideline incorporate the following ICF impairments of body functions
terminology: Low back pain with mobility deficits, low back pain with
movement coordination impairments, low back pain with related (referred) lower
extremity pain, low back pain with radiating pain; and low back pain with related
generalized pain. The second difference is the‘addition of further treatment
categories to expand upon the classification system previously described. For
example, the impairment/function based classification system in this ICF-based
clinical guideline includes a “generalized pain” category to provide a
classification for patients with longstanding pain in addition to movement-
related impairments of body function, have impairm f sensory function
(generalized pain) and impairments of mental functioning (appropriateness of
emotion, content of thought).

These ICF-based clinical practice gui
others™® ** and incorporate the ICF model into low back pain management.
Specifically, these clinical guidelines will describe the diagnostic classification
categories using ICF impairment of body functions terminology and linked
those categories to the associated ICD condition. These clinical guidelines will
also incorporate the patient's level of acuity in the description of the
impaifﬂ%ody fu s category, describing the impairment
category/pattern as either sub acute or chronic. In addition to the
temporal definitions typicall yciated with the acute, sub acute, and chronic
phases of a patient's low back pain episodes, the level of acuity in these clinical
guidelines will also incorporate the relation of the patient's reported pain to
active movements that the patient performs, such as bending, or to passive
movements that the clinician utilizes during the physical examination of the
patient, such as segmental motion testing or straight leg raising. The authors of
this guideline proposed that the recurring nature of low back pain requires
clinicians to expand beyond the timeframes traditionally used for acute (> 6
weeks), sub acute (6 - 12 weeks) and chronic (> 3 to 6 months) low back pain
categorization. For example, clinicians frequently are required to assist patients
with managing acute exacerbations of "chronic" low back pain conditions. For
patients who have had low back pain for > 6 months and/or for patients who
have recurring low back pain, this clinical guideline promotes categorizing
acute, sub acute, and chronic low back pain based on movement/pain relations
rather than solely using time since the patient's initial onset of low back pain.
Movement/pain relations are commonly used in physical therapy for classifying

s will expand on the work of
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patients into treatment categories that respond best to matched interventions
strategies®> 8¢ 9% 101103105 45 el to guide dosing of manual therapy,
therapeutic exercise, and patient education interventions.'” The dosing of
interventions based upon movement/pain relations is consistent with the
concept of tissue irritability and is important for guiding the clinical decisions
regarding treatment frequency, intensity, duration, and type with the goal of
matching the optimal dosage of treatment to the status of the tissue being
treated. Irritability is a term used by rehabilitation practitioners to reflect the
tissue’s ability to handle physical stress®'’ and is presumably related to its
physical status and the degree of inflammatory activity present; which is
relevant for the mobility deficit, movement coordination impairments, and
radiating pain diagnostic classifications used in this clinical guidelines.

For acute low back pain with movement coordinati im&ments and
acute low back pain with radiating pain, the distinguishing movement/pain
characteristic is pain that occurs with initial to‘'mid-ranges of active or passive
motions - with interventions strategies focused on movements that limit pain or
increase the pain free movement in the mid ranges.

For sub acute low back pain with mobility deficits, sub acute s low back
pain with movement coordination impairments and sub acute low back
pain with radiating pain, the distinguishing movement/pain characteristic is
pain that occurs with mid to end-range ranges of active or passive motions -
with interventions strategies focuse movements. that increase movement
tolerances in the mid to end ranges o i

For chronic low back pain with movement coordination impairments and
chronic low back pain with radiating pain, the distinguishing
movement/pain characteristic is pain that occurs with sustained end-range

movements. or positions - with interventions strategies focused on movements
that ianemen rances in the end ranges of motions.

Another acute pain category, e low back pain with related (referred)
lower extremity pain, is a condition with high irritability but, in contrast to the
above mentioned acute low back pain categories, the intervention strategy is
focused on centralizing or abolishing the patient's symptoms.

For the acute and sub acute with related cognitive and affective tendencies
and chronic low back with generalized pain categories, the low back pain
does not follow the initial, mid-range, end-range movement/pain relations
reflective of tissue stress, inflammatory, and irritability. Hence, the
interventions strategies for these pain categories are not focused on normalizing
movement/pain relations but rather addressing the relevant cognitive and
affective tendencies and pain behaviors with patient education and counseling.

In the randomized clinical trials suggesting that interventions based on
impairment-based classifications are an effective strategy for management of |
low back pain,** 4% 76:91- 104. 145. 197. 333 4y qybjects in the impairment-based



classification groups were reevaluated continually during the patient's episode
of care, and, if the patient’s examination finding changed resulting in a new
classification, the treatment was altered to match the new classification. Thus,
it is important for clinicians to reassess and adjust the treatment program on the
basis of changes in physical examination findings and that the most relevant
impairments of body function, primary intervention strategy, and the associated
ICF-based classification may change during the patient's episode of care. In
addition, when using impairment-based classification approaches, patients with
low back pain often fit more than one ICF-based classification, or do not
definitively fit a single classification category” ® and thus, the expectation is to
classify the majority of patients, not all of them. In addition,overlap may exist
between the ICF-based classification system used in this ¢linical guideline and
other published classification systems.”® >

The ICD diagnosis of lumbosacral segmental/somatic dysfunction and the
associated ICF diagnosis of acute low back pain with mobility deficits is made
with a reasonable level of certainty when the patient presents with the following
clinical findings:
e Acute low back, buttock or thigh pain (duration of one month or less)
e Restricted lumbar range of motion and seg 1 mobility
e Low back and low back-related lower extr:&mptoms
reproduced with provocation of the involved lower thoracic,
lumbar or sacroiliac segment

The ICD diagnosis of lumbosacral se al/somatic dysfunction and the
associated ICF diagnosis of sub acute back pain with mobility deficits is
made with a réasonable level of certainty when the patient presents with the
following clinical findings:

e Sub acute, unilateral, low back, buttock or thigh pain

) toms reproduced with end-range spinal motions and provocation of

~ the involved lo oracic, lumbar or sacroiliac segments
e Presence of thoraci ar, pelvic girdle, or hip active, segmental, or
accessory mobility de

The ICD diagnosis of spinal instabilities and the associated ICF diagnosis of
acute low back pain with movement coordination impairments is made with
a reasonable level of certainty when the patient presents with the following
clinical findings.
e Acute exacerbation of recurring low back pain that is commonly
associated with referred lower extremity pain
e Symptoms produced with initial to mid-range spinal movements and
provocation of the involved lumbar segment(s)
¢ Movement coordination impairments of the lumbopelvic region with low
back flexion and extension movements

The ICD diagnosis of spinal instabilities and the associated ICF diagnosis of sub
acute low back pain with movement coordination impairments is made with
a reasonable level of certainty when the patient presents with the following
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clinical findings.

e Sub acute exacerbation of recurring low back pain that is commonly

associated with referred lower extremity pain

e Symptoms produced with mid-range motions that worsen with end range
movements or positions and provocation of the involved lumbar
segment(s)
Lumbar segmental hypermobility may be present
Mobility deficits of the thorax and pelvic/hip regions may be present
Diminished trunk or pelvic region muscle strength and endurance
Movement coordination impairments while performing self care/home
management activities

The ICD diagnosis of spinal instabilities and the asso te(Ndiagnosis of
chronic low back pain with movement coordination impairments is made
with a reasonable level of certainty when the patient presents with the following
clinical findings.
e Chronic, recurring low back pain that is commonly associated with
referred lower extremity pain
e Presence of one or more of the following:
Low back and/or low back-related lower ex
sustained end-range movements or position
Lumbar hypermobility with segmental motion assessment
Mobility deficits of the thorax and lumbopelvic/hip regions
Diminished trunk or pelvic region muscle strength and endurance
Movement cootdination impai s while performing community/work
related recreational or occupational activities

pain that worsens with

The ICD diagnosis of flatback syndrome, or lumbago due to displacement of

interve disc, an associated ICF diagnosis of acute low back pain
with Mferred) r extremity pain is made with a reasonable level of
certainty when the patient with the following clinical findings:
e Low back pain, commonly associated with referred buttock, thigh,
or leg pain, that worséns with flexion activities and sitting
e  Low back and lower extremity pain that can be centralized and
diminished with positioning, manual procedures, and/or repeated
movements
e Lateral trunk shift, reduced lumbar lordosis, limited lumbar extension
mobility, and clinical findings associated with the sub acute or chronic

low back pain with movement coordination impairments category are
commonly present

The ICD diagnosis of lumbago with sciatica and the associated ICF diagnosis of
acute low back pain with radiating pain is made with a reasonable level of
certainty when the patient presents with the following clinical findings:

e Acute low back pain with associated radiating pain in the involved lower
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extremity

e Lower extremity paresthesias, numbness, and weakness may be reported

e Symptoms are reproduced or aggravated with initial to mid-range spinal
mobility, lower limb tension/straight leg raising, and/or slump tests

e Signs of nerve root involvement (sensory, strength, or reflex deficits)
may be present

It is common for the symptoms and impairments of body function in patients
who have acute low back pain with radiating pain to also be present in
patients who have acute low back pain with related (referred) lower
extremity pain.

sub acute low back pain with radiating pain is made with a reasonable level
of certainty when the patient presents with the following clinical findings:

e Sub acute, recurring, mid-back and/orlow back pain with associated
radiating pain and potential sensory, strength, or.reflex deficits in the
involved lower extremity

e Symptoms are reproduced or aggravated with'mid-range and worsen with

end range lower limb tension/straight leg rﬁ‘nd/or slump tests

The ICD diagnosis of lumbago with sciatica and the associated ICF diagnosis of
chronic low back pain with radiating pain is:-made with a reasonable level of
certainty when the patient presents the following clinical findings:

e Chronic, recurring, mid back a low back pain with associated
radiating pain and potential sensory, strength;, or reflex deficits in the
involved lower extremity

e Symptoms are reproduced or aggravated with sustained end-range lower
limb tension/straight leg raising and/or slump tests

The ICD diagnosis of lumbago with sciatica and the ?fcia CF diagnosis of

) ck pain/low back strain/lumbago and the associated
ICF diagnosis of acute or te low back pain with related cognitive or
affective tendencies is made a reasonable level of certainty when the
patient presents with the following clinical findings:
e Acute or sub acute low back and/or low back-related lower extremity
pain
e Presence of one or more of the following:
Two positive responses to Primary Care Evaluation of Mental Disorders
for'depressive symptoms
High scores on the Fear-Avoidance Beliefs Questionnaire and behavior
consistent with an individual who has excessive anxiety or fear
High scores on the Pain Catastrophizing Scale and cognitive processes
consistent with individuals with high helplessness, rumination, or
pessimism about low back pain

The Imm of 10

The ICD diagnosis of low back pain/low back strain/lumbago and the associated
ICF diagnosis of chronic low back pain with related generalized pain is made
with a reasonable level of certainty when the patient presents with the following
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clinical findings:

e Low back and/or low back-related lower extremity pain with symptom
duration for > 3 months

e (Generalized pain not consistent with other impairment-based
classification criteria presented in this clinical guideline

e Presence of depression, fear-avoidance beliefs, and/or pain
catastrophizing

Low back pain, without symptoms or signs of serious medical or psychological
conditions, associated with 1) mobility impairment in the thoracie, lumbar, or
sacroiliac regions, 2) referred or radiating pain into a lower extremity, and 3)
generalized pain are useful clinical findings for classifyin atient with low
back pain into the following International Statistical C si&:ﬂof Diseases
and Related Health Problems (ICD) categories: low back pain, lumbago,
lumbosacral segmental/somatic dysfunction, low back strain, spinal instabilities,
flatback syndrome, lumbago due to displacement of intervertebral dise, lumbago
with sciatica, and the associated International Classification of Functioning,
Disability, and Health (ICF) impairment-based category of low back pain
(b28013 Pain in back, b28018 Pain in body part, specified as pain in buttock,
groin, and thigh) and the following, corresponding irments of body
function: \

Acute or sub acute low back pain with mobility deficits (b7101 Mobility of

several joints) \
Acute, sub acute, or chronic low back pain with.movement coordination
impairments(b7601 Control plex voluntary movements)

Acute low back pain with related (referred) lower extremity pain (28015
Pain.in lower limb)

Acute; sub acute, or chronic low back pain with radiating pain (b2804
Radiating pain in a segment or region)

Ac r sub acute low back pain with related cognitive or affective

‘Wjes (b2 ensitivity to a noxious stimulus, b1522 Range of

emotion, b1608 t functions, specified as the tendency to
elaborate physical s oms for cognitive/ideational reasons, b1528
Emotional functions; specified as the tendency to elaborate physical
symptoms for emotional/affective reasons)

Chronic low back pain with related generalized pain (b2800 Generalized
pain, b1520 Appropriateness of emotion, b1602 Content of thought)




DIFFERENTIAL DIAGNOSIS

A primary goal of diagnosis is to match the patient’s clinical presentation with
the most efficacious treatment approach. A component of this decision is
determining whether the patient is, in fact, appropriate for physical therapy
management. In the vast majority of patients with low back pain, symptoms can
be attributed to non-specific mechanical factors. However, in a much smaller
percentage of patients, the cause of back pain may be something more serious,
such as cancer,””'* cauda equina syndrome,*' spinal infection,”*’ spinal
compression fractures,'* spinal stress fractures, ankylosing spondylitis,'* or
aneurysm.94 Clinical findings that increase the level of suspicion that there is a
serious medical condition presenting as common, non-Serio usculoskeletal
conditions, are commonly described as “red flags.” Table 4 lists serious medical
conditions that can cause low back pain and theirassociated red flags.”*

Clinicians must be aware of the key signs and symptoms associated with serious
medical conditions that cause low back pain and develop a system to continually
screen for the presence of these conditions. Such sereening may include
administering medical screening questionnaires th. estion patients regarding
the nature, onset, and progression of their symptoms, ific movements or
positions that make the symptoms better.or worse, and 24-hour pattern of
symptom behavior. In addition, a neurological status examination should be
included for patients with low back pain. For example, patients presenting with
leg paresthesias (eg, tingling), senso ges (eg, numbness), complaints of
weakness (eg, foot drop), or signs of central nervous:system disorders (eg,
excessive muscle tone/clonis) should receive a thorough neurological
examination including assessment of sensation reflexes, muscle power, motor
control and movement coordination. When a potentially serious medical
condition is suspected, clinicians should initiate referral to the appropriate
medic itioner.

Failure to improve with con ve care can also be a sign of serious medical
condition,** or misdiagnosis. As a general guideline, failure of a patient to
demonstrate improvement in a period of time no longer than 30 days can be
interpreted as a red flag.*’

Recent research is available investigating low back pain and one serious medical
condition, spinal fractures. Henschke et al'** '** in a systematic review of 12
studies, reported that the 5 factors most helpful with identifying spinal fractures
were age greater than 50 years (+LR = 2.2, -LR = 0.34), female gender (+LR =
2.3, - LR = 0.67), history of major trauma (+LR = 12.8, -LR = 0.37), pain and
tenderness (+LR = 6.7, -LR = 0.44), and distracting painful injury (+LR = 1.7, -
LR =0.78). In a follow up study involving an inception cohort of patients
seeking primary care treatment for low back pain, the rate of serious pathology
was quite low (0.9%) with most of the identified red flag cases, 8 out of 11,
were spinal fractures.'* '*> Because most patients had at least 1 red flag, these
authors cautioned against use of isolated red flags because of poor diagnostic
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accuracy an developed a diagnostic prediction rule for identifying spinal
fracture, which included being female, older than 70 years old, and prolonged
used of corticosteroids.'** '+

In addition to medical conditions, clinicians should be aware of psychological
and social factors that may be contributing to a patient’s persistent pain and
disability, or that may contribute to the transition of an acute condition to a
chronic, disabling condition. Researchers have shown that psychosocial factors,
are an important prognostic indicator of prolonged disability.”"°

The term "yellow flags" is commonly used in the literature to differentiate
psychosocial risk factors for persistent pain from medical "red flags."
Identification of psychological factors is assisted with.the u f standard
questionnaires described in the Measures section of thGlirmideline. When
relevant psychological factors are identified, the rehabilitation approach should
be modified to emphasize active rehabilitation, graded exercise programs,
positive reinforcement of functional accomplishments,and/or graduated exposure
to specific activities that a patient fears as potentially painful or difficult to
perform. These approaches will be described in the Interventions section of this
clinical guideline. In addition, there should be stan rocesses so that
clinicians screening for severe psychiatric disturbanc .g., clinical depression)
have clear indication of when referral for appropriate care is expected in a given
clinical setting. An example of such a process.can be made with the Primary Care
Evaluation of Mental Disorders tool that has been described for depressive
symptom screening in physical therapy se ngs."" A patient with positive
screening result for major or severe depressive symptoms should receive a
focused clinical interview and should complete a full-length depressive
symptoms questionnaire (eg, Patient Health Questionnaire or Beck Depression
Inventory). A referral to a mental health care provider is indicated to confirm a
depression diagnosis if the results of the interview and questionnaire provided
furtherw that or severe depressive symptoms were present and the
patient was unaware of th immediate referral is indicated for safety reasons
if the patient had a plan to h is/her self or others. A similar process could be
used for clinicians who screen for other psychopathology (e.g. anxiety). The
authors of this clinical guideline acknowledge that this is a general description
for a rather important process. However, there are no absolute guidelines for the
levels of psychological symptoms that indicate referral. Therefore, clinicians will
have to work within their own clinical environments, using available resources,
to ensure this screening is handled appropriately.

Clinicians should consider diagnostic classifications associated with serious
medical conditions or psychosocial factors and initiate referral to the appropriate
medical practitioner when (1) the patient's clinical findings are suggestive of
serious medical or psychological pathology, (2) the reported activity limitations
or impairments of body function and structure are not consistent with those
presented in the diagnosis/classification section of this guideline, or (3) when
the patient’s symptoms are not resolving with interventions aimed at
normalization of the patient’s impairments of body function.

28



Table 4: Red Flags for the Low Back Region

29

Condition

History and Physical
Examination Data

Sensitivity

Specificity

+ LR (95% CI)

LR (95% CI)

Odds Ratio
(95% CI)

Back related

mm0r79, 81,
141

Constant pain not affected by
position or activity; worse
with weight-bearing,
worse at night

Age over 50

History of cancer

Failure of conservative
intervention (failure to
improve within 30 days)

Unexplained weight loss

No relief with bed rest

0.84
0.55
0.29

0.15
100

0.69
0.98
0.90

0.94
0.46

2.2(1.8-2.7)
23.7 (11.3-49.4)
3.0 (1.4-6.3)

3.0 (1.0-9

1.7 (122.2)

0.34 (0.17-0.68)
0.25 (0.01-9.19)
0.79.(-.58-1.07)

7 (0.68-1.12)
0.02-3.02)

Cauda
equina

syndrome
121

Urine retention

Fecal incontinence

Saddle anesthesia

Sensory or motor deficits in
the feet (L4, LS, S1 areas)

0.90

0.75
0.80

0.95

1

11

Back related

infection”,
303

Recent infection (e.g., urinary

tract or skin infection),

Intravenous drug user/abuser

Concurrent
immunosuppressive
disorder

Deep constant pain, increases
with weight bearing

Fever, malaise, and swelling

Spine rigidity; accessory
mobility may belimited

Fever: Tuberculosis
osteomyelitis

Fever: Pyogeni

0.40

0.27

0.50

0.98

0.98
0.98

13.5

25.0
41.5

0.75

0.51
0.17

Spinal
compression
fracture'*

as an vehicular acci
fall from a height, or direct
blow to the spine

Age over 50

Age over 75

Prolonged use of
corticosteroids

Point tenderness over site of
fracture

Increased pain with weight-
bearing

0.79
0.59

0.85

0.64
0.84

12.8 (8.3-18.7)

2.2 (1.4-2.8)
3.7(2.9-4.5)

0.37 (0.20-0.57)

0.34 (0.12-0.75)
0.49 (0.37-0.62)

Abdominal
aneurysm
(=4cm)”™

Back, abdominal, or groin
pain

Presence of peripheral
vascular disease or
coronary artery disease
and associated risk factors
(>50 years old, smoker,
hypertension, diabetes
mellitus)




Smoking history

Family history

Age over 70

Non-Caucasian

Female

Symptoms not related to
movement stresses
associated with somatic
LBP

Abdominal girth < 100cm

Presence of a bruit in the
central epigastric area
upon auscultation

Abnormal width of aortic or
iliac arterial pulses: Each
lem increase in abdominal
aortic aneurysm diameter

0.91

0.64

2.5

0.14

30
5.07 (4.13-6.21)
1.94 (1.63-2.32)
1.71 (1.61-1.82)
1.02 (0.77-1.35)
0.18 (0.07-0.48)

1.95 (1.06-3.58)

RN
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IMAGING STUDIES

Imaging modalities have frequent false positive and negative results, limiting their
utility in identification of active anatomic pain generators. Therefore, the utility of
imaging lies in interventional and/or surgical planning or for determining the
presence of serious medical conditions. For these purposes, lumbar MRI
represents the most useful tool. However, routine ordering of imaging for low
back pain should be discouraged. In particular, imaging in acute low back pain
has not been shown to yield significant new ﬁndings42 or alter outcomes.”” In
chronic low back pain, the role of routine diagnostic imaging is even less well
established. Current recommendations from the AmericanCollege of Physicians
are that 1) imaging is only indicated for severe progressive WOgical deficits
or when red flags are suspected, and 2) routine imaging does not result in clinical
benefit and may lead to harm.>

Low back pain with mobility deficits
As this is described as acute symptoms, lasting one month or less, in the absence
of red flag signs, no imaging is indicated™*

Low back pain with movement coordination imp\;ts

Poor trunk muscle function has been associated with back pain,'®’ though it is not

clear if this is a cause or a consequence of back pain. Nevertheless, this represents
the basis for treatment efforts designed to improve the firing pattern of the
muscles involved with optimal trunk c /stabilization of the lumbar spine. On
imaging, multiple techniques have been used to assess the lumbar muscles. In
examining the cross sectional area of the multifidus muscle in patients with acute
low back pain, muscle atrophy has been identified."” In addition, functional
activity of lumbar muscles assessed by MRI demonstrating differences in usage
and signal-intensity of patients with low back pain.”’ Similarly, cross sectional
area ctﬁﬂhe mul s with different postures demonstrate altered patterns
in patients with low back ' In addition to changes in cross sectional area,
muscle composition has also examined. Severe fat infiltration has been
shown to be strongly associated with a history of low back pain (OR 9.2) and low
back pain within the last year (OR 4.1)."”® Similarly, association has been
established between trunk attenuation on CT scanning (as an assessment of fat
infiltration) and functional capacity among older adults with low back pain.'**
The potential exists for imaging modalities to detect muscular control
impairments and ultimately guide treatment decisions.

Low back pain with related (referred) lower extremity pain

Similar to low back pain with mobility impairments, in the absence of red flags,
routine imaging is not indicated. In addition, among adults 65 years of age or
older in whom imaging changes are ubiquitous, severity of disc and facet disease
was not associated with pain severity.'*’

Low back pain with radiating pain
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In patients with severe or progressive neurologic deficits, prompt workup with
MRI or CT is recommended because delayed treatment in patients with
progressive neurologic involvement is associated with poorer outcomes.
addition, if the patients are potential candidates for surgery or epidural steroid
injections, MRI (or CT if unable to undergo MRI) may be indicated.> In the
absence of these findings, there is no evidence that routine imaging affects
treatment decisions or outcomes in these patients.'?

29,82
% In

Low back pain with related generalized pain

Evidence exists that in addition to not having additional prognostic utility,
knowledge of changes on routine imaging in patients with low back pain is
associated with a lesser sense of wellbeing.*'* This is particularly relevant in
patients with generalized pain disorders, suggesting that non-indicated imaging
should be strongly discouraged.

While not currently being used clinically, functional MRI (fMRI) has been used
in patients with low back pain to demonstrate relationships between high
sustained back pain and altered activity of brain regions involved in negative
emotions.'* Currently being used in research studies, this may represent a uiseful
assessment tool in the future to appreciate the brain related changes contributing
to patients’ pain experience.

CLINICAL GUIDELINES

EXAMINATION

This clinical guideline will describe a core set of examination tests and measures,
with the best available evidence, that enable a clinician to determine 1) the

prese ical findings associated with an impairment/function based
diagnostic category, and 2 ges in impairments of body function, activity
limitations, and participation ctions over the course of a patient's episode of
care. Clinicians are expected to choose the most relevant outcome, activity
limitation, and/or impairment measures to utilize based upon the patient's
presentation, needs, or goals. This is especially true within the section for Mental
Impairment Measures. For example, clinicians should decide which instruments
are appropriate to-utilize for a given patient based upon that patient’s presentation
in regards to depression, anxiety, or fear.

OUTCOME MEASURES

Patient-reported outcomes have become well-established in the low back pain

area. Consensus documents have agreed on a “core” set of domains that should

be captured in outcome assessment of low back pain, including pain, back |
specific function, work disability, generic health status and patient

satisfaction.”” > ”® The most often used generic health status index is the



Medical Outcomes Survey Short-Form-36 (SF-36), in particular, the Physical
Functioning domain.”” The SF-36 has the distinct advantage of being more
comprehensive in capturing these domains and has been reasonably responsive
in trials of comparative and cost effectiveness studies. However, generic
measures also have the disadvantage of lacking region specificity and sensitivity
to change in specific patient populations.

To optimize responsiveness and ease of administration, region-specific measures
are commonly used in low back pain treatment and research. The Oswestry
Disability Index is a commonly utilized outcome measure to capture perceived
disability in patients with low back pain."'*'"® Originally described by Fairbank
et al,” there are also modified versions widely reported inthe literature.'**'"’
This index contains 10 items, 8 related to activities of daily living and 2 related
to pain. Each item is scored from 0-5 and the total sco%g expressed as a
percentage, with higher scores corresponding to greater disability. The Oswestry
Disability Index has long-standing recognition‘as an acceptable standard, with
numerous studies that speak to its reliability, validity and responsiveness.
Multiple studies have been undertaken to'determine the error associated with the
measure and the minimally important change with a most reécent international
consensus conference determining that the minimally important change of 10
points or 30% from baseline.”**

The Roland-Morris Disability Questionnaire.is a practical alternative to the
Oswestry Disability Index. Originally described by Roland and Morris,*>* the
questionnaire was derived from the genericSickness Impact Profile by choosing
24 items that appeared to-have face va in describing patients with low back
pain. The Roland-Morris Disability Questionnaire asks patients to gauge whether
or not each of the 24 items are possible to accomplish. The activities are led by
the stem, “Because of my back pain,” thus allowing it to be region-specific. Like
the Oswestry Disability Index, the Roland<Morris Disability Questionnaire has
excellﬂﬂ hometrics, is easy to administer and has been shown to be

responsive in clinical tri stelo et al**® report from a consensus conference a

minimally important chang oints or 30% change from baseline.

Other self-report measures have been reported, including the Quebec Back Pain
Disability Scale,''” " but they have failed to gather widespread adoption. In
addition, the Visual Analog Scale and Numeric Pain Rating Scales are in
common use both in the literature and clinically. These scales have the advantage
of ease of administration but fail to adequately capture the majority of the “core”
areas of outcome in low back pain assessment. They do assess pain very
specifically, though, and have minimally important change of 15 for the Visual
Analog Scale and 2 for Numeric Pain Rating Scale.”

The process of collecting patient-reported functional outcomes data has
progressed substantially over the past two decades through the application of
Item Response Theory (IRT) and Computer Adaptive Testing (CAT), with
several proprietary options available (eg, PROMIS, FOTO, AM-PAC).!?* 136162
3% When compared to traditional self-report functional outcome assessment
measures (eg, Oswestry Disability Index), IRT/CAT functional status outcome
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tools allows for the administration of fewer test items to individual patients to
obtain equally accurate, precise, and reliable scores.'*> 7% 9% 2% Consequently,
one of the major advantages of IRT/CAT measures is efficiency with enhanced
psychometric qualities. In addition, well-constructed IRT/CAT approaches to
functional assessment theoretically allow for a test to more precisely depict
functioning at the extremes of ability using the same outcome metric, though
this assumes the IRT/CAT instrument has been subjected to rigorous testing,
such as vetted item pool selection, accurate item calibration, validated item
selection algorithms and scoring procedures. Future research is required to
demonstrate further the advantages of IRT/CAT functional status outcomes
measures versus more traditional self-report assessments.

Whether using traditional assessments or IRT/CAT instrum regular and
accurate outcome assessment become of paramount importance in determining

cost-effectiveness of care. Which when integrated with electronic health records

software, capturing process of care and outcomes become a powerful tool in

determining the value of care delivery. Combining proeess of care and outcomes
that are important to the patient (eg, patient centered care) are the foundation for

comparative effectiveness studies designed to assess which treatments are
associated with better outcomes for which patient \

Clinicians should use validated self-report questionnaires, such as the Oswestry
Disability Index and the Roland-Morris Disability Questionnaire. These tools
are useful for identifying a patient’s baseline status relative to pain, function,
and disability and for.monitoring a ch patient’s status throughout the
course of treatment.

ACTIVITY LIMITATION AND PARTICIPATION RESTRICTION
MEASURES

There are insta%ces where

icians have to rely on more than self-reported
instruments in determining a n’s overall functional abilities as described
in the ICF. This is especially true in decisions regarding activity limitations and
participation restrictions (e.g., return to work). There are a variety of tools used
to assess functional capacity in a work setting. A systematic review was
conducted by Gouttebarge and colleagues'** on four commercially available
Functional Capacity Evaluations: the Blankenship system, the ERGOS work
simulator, the Ergo-Kit and the Isernhagen work system, which identified 12
papers for inclusion. The interrater reliability and predictive validity of the
Isernhagen work system were evaluated as good. However, the systematic
review concluded that more rigorous studies were needed to demonstrate the
reliability and the validity of Functional Capacity Evaluation methods.

Schult and Ekholm®®* attempted to incorporate the ICF core data sets for
chronic widespread pain and low back pain®® >’ and compare clinical work
capacity evaluations.”® They found that the work capacity evaluation generally
agreed with the comprehensive ICF core set representing body functions, body
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structures, activities and participation and environmental factors. However,
both assessments lacked specific on-the-job analyses that would provide critical
information about job demands.

It would appear that in some instances when activity limitation and
participation restriction are an expectation (eg, chronic low back pain),
outcome assessment would need to be expanded from self-reported region-
specific tools to include clinician measured tools such as Functional Capacity
Evaluations.

Clinicians should routinely assess activity limitation and participation restriction
through validated self-report or performance based meas Changes in the
patient’s level of activity limitation and participation r should be
monitored with these same measures over the course




PHYSICAL IMPAIRMENT MEASURES
LUMBAR ACTIVE RANGE OF MOTION

ICF category Measurement of impairment of body function — mobility of several
joints

Description The amount of active lumbar flexion, extension, and sidebending
motion measured using an inclinometer.

Measurement Inclinometers are placed at thoracolumbar junction-and on the

Method sacrum zeroed with the patient in neutral: The patient is asked to
bend forward maximally and motion is rec at the
thoracolumbar junction (total flexion measure) and at sacrum, which
is presumed to be motion in the sacroiliac and hip joints. The
difference in motion represents the lumbar flexion measure. The
patient is then asked to bend backward and the difference in motion
is the lumbar extension measure.

Nature of Continuous
variable

Units of Degrees
measurement

Measurement Ina study by Saur et al,”” this method approximated lumbar motion

properties obtained with radiographic measures (r-0.93 overall; r = 0.95 with
flexion and r = 0.85 with extension). Inter-rater (MD and
physiotherapist) was r = 0.88 for flexion standard error of
measurement (SEM) =4.6 and r= 0.42 for extension, SEM = 2.3.

Instrument \Two met utilizing inclinometers have been described. In one

variations method, the ment of the inclinometer is identical to Saur et al’s
method but the subject bends forward twice, first with the
inclinometer at the thoracolumbar junction and next with the
inclinometer on the sacrum.” The procedure is repeated with
inclinometer placement but with the patient moving into extension.
Lumbar flexion and extension are calculated as with the Saur et al
method. A second method has been described in which total flexion
and extension is recorded. The inclinometer is placed and zeroed at
thoracolumbar junction and the subject bends forward once and the
total flexion is recorded. The subject bends backward and the total
extension is recorded.
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SEGMENTAL MOBILITY ASSESSMENT

ICF category

Description

Measurement
method

Nature of
variable

U

easurement

Nkiment
properties

Instrument
variations

Measurement of impairment of body function — mobility of joint
functions, specified as mobility in a vertebral segment

With the patient prone, lower thoracic and lumbar spine segmental
movement and pain response are assessed

The patient is positioned in prone. The examiner contacts each lower
thoracic and lumbar spinous process with the thumbs. The examiner
should be directly over the contact area keeping elbows extended,
utilizing the upper trunk to impart a pos to anterior force in a
progressive oscillatory fashion over rocess. This is
repeated for each lower thoracic an nt. The pressures
can be also be directed lateral to‘the.spinous process,.in the region of
the zygapophyseal joints, multifidi muscles, or transverse processes.
The examiner can also change his/hercontact position and places the
hypothenar eminence (just distal to the pisiform) of one hand over
the spinous process of each lower cic or lumbar spinous process
and repeat the same posterior to antetior forces in a progressive
oscillatory fashion. The mobility of
normal, hypermobile, ot hypomobile.

retation of mobility is

based on the examiner’s perception of the mobility at each spinal
segment relative to those above and below the tested segment, and
based on the examin erience and perception of normal
mobility.

Categorical with various grades depending on the study

ordered scales with intraclass correlation coefficients (ICC) of 0.25
in patient studies® and kappas show poor to minimal agreement (k=
-0.2't0 0.26).'%

Segmental motion is also be tested with the subject in sidelying,
facing clinician with hips and knees flexed and the clinician grasping
the knee and flexing and extending, rotating, and laterally flexing
the hip, pelvis and lumbar spine while palpating intersegmental
motion.
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PAIN PROVOCATION WITH SEGMENTAL MOBILITY TESTING

ICF category

Description

Measurement
method

Nature of
variable

Units of
measurement

Measurement

properties

Instrument
variations

Measurement of impairment of body function — pain in back; pain in
body part, specified as pain in buttock, groin, and thigh; and mobility
of joint functions, specified as mobility in a vertebral segment

Pain provocation during mobility testing
Patient is positioned in prone and examiner palpates the lumbar

spinous process and pushes with an anteriorly directed force to
detect pain

Categorical

7 N

Present/absent

Kappa values are reported to b te to good for pain

provocation during spring testing e lumbar vertebrae (k=0.25 to
0.55)'%
None
y
RN




JUDGMENTS OF CENTRALIZATION DURING MOVEMENT TESTING

ICF category

Description

Measurement
method

Nature of
variable

Units of \Present/a

measurement

Measurement
properties

Instrument
variations

Measurement of impairment of body function — pain in back; pain in
lower limb; and mobility of several joints

Clinician judges the behavior of symptoms in response to movement
testing to assess whether centralization or peripheralization occurs.
Judgments of centralization requires that an accurate assessment of
the patient's baseline location of symptoms is made followed by the
precise application of active or passive movements and the
associated assessments of any changes in the patient's baseline
location of symptoms in response to the movements. Centralization
occurs when the location of the patient's sy ms, such as pain or
paresthesias, is perceived by the patient to be more proximal
location in response to single and repeated movements or sustained
positions. Peripheralization occurs when the location of the patient's
symptoms is perceived in.a more distal location, such as the calf or
foot, response to single and repeated movements or sustained
positions.

Patient is asked to flex and extend i agittal plane, or laterally
shift the pelvis and trunk in the frontal plane, in standing, supine and
prone with single and repeated movements in a systematic fashion.
When appropriate, the clinician can manually guide the movements
of the patient and ap 1ve overpressures to the movements.
Judgments are made regard to which movement, if any,
produces centralization of the patient's symptoms.

Categorical

Kappa are reported to be 0.70 to 0.90 for novice and experienced
physical therapists'*® '

Techniques to improve the precision of these judgments have been
described, including strategies to discriminate between centralization
and directional preference responses.’” However, the practicality of
using these strategies has not been demonstrated.
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PRONE INSTABILITY TEST

ICF category  Measurement of impairment of body function — pain in back; pain in
lower limb; mobility of joint functions, specified as mobility in a
vertebral segment, control of complex voluntary movements

Description The patient lies prone with the body on the examining table, legs
over the edge and feet resting on the floor. While the patient rests in
this position, the examiner applies posterior-to-anterior pressure to
spinous processes of the lower portion of the lumbar spine. Any
provocation of pain is noted. Then the patient lifts'the legs off the
floor (the patient may hold table to maintain position) and
posterior-to-anterior pressure is agai the lumbar spine.

Measurement ~ Positive Test - If pain is present in the resting position but subsides

Method substantially (either reduces.in severity/intensity, or resolves) in the
second position, the test is positive. Mild improvement in symptoms
does not constitute a positive test. Negative Test - If pain is present
in the resting position, but does not subside substantially in the
second position, the test is negati urther, if the patient did not
have any pain provocation with pos -to-anterior pressures
applied to the lumbar spine, then the test is judged “negative.”

Nature of Positive or negativ
variable

Units of Categorical
measurement

Diagno 146

ace

Kappa is reported good to excellent agreement (k=0.87) ™ in 3 pairs
of ph: therapy raters evaluating 63 consecutive subjects
riencing LBP and with a previous history of LBP. As
est the Prone Instability Test has limited diagnostic
use (+LR=1.7 (95% CI=1.1-2.8), -LR=0.48(95% CI=0.22-1.1),'*
however, it may be most useful as component of a cluster of tests to

. - 145
predict response to motor control exercises .

measurement
properties
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JUDGMENTS OF THE PRESENCE OF ABERRANT MOVEMENT

ICF category

Description

Measurement of impairment of body function — pain in back; pain in
lower limb; mobility of several joints; and control of complex
voluntary movements

“Aberrant movement” includes the presence of any of the following:
Painful arc with flexion or return from flexion, instability catch,
Gower sign, and reversal of lumbopelvic rhythm

Measurement Painful arc with flexion or return from flexion is positive if the

method

Nature of
variable

Units of
measurement

Me 2
properties

A

patient reports pain during movement bu at the end ranges of the
motion.
Instability “catch” is positive when patient de
plane sagittal movement during flexion and extension.

Gower sign is positive if the patient needs to utilize "thigh-climbing"
on return from flexion, specifically the hands push against the
anterior thighs in a sequential distal to proximal manner to diminish
the load on the low back when returning to the upright position from
a forward bent position.

Reversal of lumbopelvic rhythm is positive if the patient, upon return
from a forward bent position, suddenly bends his/her knees to extend

hips shifting pelvis anterior as he/she returns to the standing position.

Categorical

Present/absent

of aberrant movements has demonstrated moderate to
(k=0.60) for aberrant movement; and variable for
=0 to 0.69) with painful arcs being most reliable
(k=0.61to 1% in 3 pairs of physical therapy raters evaluating
63 consecutive subjects currently experiencing LBP and with a

previous history of LBP.
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STRAIGHT LEG RAISE

ICF category

Description

Measurement
method

Nature of
variable

Units of
measurement

Measurement
properties

Instrument
variations

Measurement of impairment of body function — radiating pain in a
dermatome; and movement functions, specified as mobility of the
meninges, peripheral nerves and adjacent tissues

A dural and lower limb nerve mobility sign

The patient is supine and the therapist passively raises the lower
extremity flexing hip with an extended knee. A positive test is
obtained with reproduction of lower extre radiating/radicular
pain

Categorical

g,

Positive or Negative

The straight leg raise test has de

ated good reliability (k=0.68)
for identifying pain in a dermatoma ibuti

ibution.**!

None

RN




SLUMP TEST

ICF Category

Description

Measurement
method

Nature of
variable

Units of
measurement

Measurement
properties

N

Measurement of impairment of body function — pain in back; pain
in lower limb; radiating pain in a dermatome; mobility of several
joints; and movement functions, specified as mobility of the
meninges, peripheral nerves and adjacent tissues

Clinician judges whether symptom reproduction occurs in response
to different positions of the cervical spine, thoracic spine, lumbar

spine, and lower extremities.

ition with knees flexed

The patient is asked to sit in a slumped
over table. Cervical flexion, knee extensi
are sequentially added to the onset
symptoms. Judgments are made with regard to a reproduction of
symptoms in this position, and relief of symptoms when cervical
spine component is extended or nerve tension is relieved from one
or more of the lower limb component, such as ankle plantar flexion
or knee flexion.

Categorical

Absent, present

\ |

Kappa reported from 0.83 to 0.89 from six pairs of physical
therapists of varying experience testing 93 patients receiving
treatment for low back and/or leg pain.*"

R

43



ISOMETRIC TRUNK STRENTH

ICF Category

Description

Measurement
method

Measurement of impairment of body function — pain in back; pain
in lower limb; control of complex voluntary movements

Clinician assesses the performance of trunk flexors, trunk
extensors, lateral abdominals, transversus abdominis, hip abductors,
and hip extensors.

Trunk Flexors

The patient is positioned in supine, the examiner.elevates both of
the patient’s fully extended legs to the point at which the sacrum
begins to rise off of the table. The pati instructed to maintain
contact of the low back with the tab wly lower their
fully extended legs to the table. The i rves and
measures when the lower backdoses.contact with the tabletop due to
anterior pelvic tilt.

Trunk Extensors
The patient is positioned in pr

spine and raise the.chest off of the t o approximately 30
e i imed until the patient can

Lateral Abdominals

The patient is positioned in prone over a pressure biofeedback unit
which is inflated to 70 mmHg. The patient is instructed to draw in
their abdominal wall for 10 seconds without pelvic motion while

breathing normally. The maximal decrease in pressure is recorded.

Hip Abductors
The patient is positioned in sidelying with both legs fully extended,

in neutral rotation and a relaxed arm position, with their top upper
extremity resting on the ribcage and hand on abdomen. The patient
is instructed to keep the leg extended and raise their top thigh and
leg toward the ceiling, keeping the limb in line with the body.
Patients are graded on quality of movement by established criteria.

Hip Extensors
The patient is positioned in prone with their knees flexed to 90

degrees and the soles of their feet on the table. The patient is
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Nature of
variable

Units of
measurement

Measurement
properties

N

Instrument
variations

instructed to raise their pelvis off of the table to a point where the
shoulders, hips, and knees are in a straight line. The position is held
and timed until the position can no longer be maintained.

Continuous, Ordinal

Seconds to hold position, muscle performance assessment, change
in mmHg using a pressure biofeedback device

The double leg lowering assessment for trunk flexor strength has
demonstrated discriminative properties inddentifying patients with
chronic low back pain.'”” '#'-322 If pati monstrate anterior
pelvic tilt with hip flexion greater than 50 es in males and 60
degrees in females they were more likely to have chronic low back
pain.*** The assessment of trunk extensor strength has been highly
correlated with the development and persistence of low back pain.”
160214 Males who are unable to maintain an isometric hold'of 31
seconds, 33 seconds for females, are significantly more likely to

experience low back pain (+LR=4.05-6.5, -LR=0.24-0.02) with
good reliability (ICC—0.89-0.90).¥1’1 abdominal strength has

been measured in healthy controls a und be reliable (ICC=
0.97).”%2%7 Performance of the transversus abdominis has been
evaluated and found to be reliable (ICC= 0.58 95% CI 0.28-0.78).°"
137. 281 A 4mmHg decrease in pressure is éstablished as normal
whereas the inability crease the pressure biofeedback device
measure by 2 mmHg is associated with incidence of low back
pain."” 1% 2! The hip abduction test has demonstrated
discriminative ability to predict patients who will develop pain with
standlng (+LR=2.68-4.59).”*"" *** Endurance assessment of the
sition to assess gluteus maximus strength has

d good rehablhty (ICC 0.84).2> Mean duration of hold

There are numerous alternate test positions for all described muscle
groups. For trunk flexion test variations include a bent double leg
lowering and sit up tasks. For trunk extension numerous variations
have been described including the Sorensen test and prone double
straight leg raise.” '°*?!* The Sorensen test and modified versions of
this test have been the subject of extensive research and strong
diagnostic utility values for the test make it a viable alternative to
the previously described back extensor test.”'* Transversus
abdominis performance has been described by a palpatory method.®’
Hip abduction and hip extension strength can both be assessed with
manual muscle testing.'” Clinician’s selection of test may be
dependent on patient’s level of conditioning and symptoms
behavior.
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PASSIVE HIP INTERNAL ROTATION, HIP EXTERNAL ROTATION, HIP
FLEXION, AND HIP EXTENSION

ICF category:

Description:

Measurement
method

Nature of variable

Units of
measurement

Measurement of impairment of body function — mobility of a
single joint

The amount of passive hip rotation, flexion, and extension..

Hip External and Internal Rotation

The patient is positioned prone with feet over the edge of the
treatment table. The hip measured is placed in'0 degree of
abduction, and the contralateral hip is placed in about 30 degrees

of abduction. The reference knes{ﬁe 0 90 degrees, and the

leg is passively moved to produce hip rotation. Manual
stabilization is applied to the pelvis'to prevent pelvic movement
and also at the tibiofemoral joint to prevent motion (rotation or
abduction/adduction), which could be construed as hip rotation.
The motion is stopped when the extremity achieves its end of
passive joint ROM or when pelvic movement is necessary for
additional movement of the I e inclinometer is aligned
vertically and along the shaft o ibia, just proximal to the
medial malleolus for both medial and lateral rotation ROM
measurements.

Hip Flexion

With the patient supine, the examiner passively flexes the hip to
90° and zeros an inclinometer at the apex of the knee. The hip
was then flexed until the opposite thigh begins to rise off of the
table.

Hip Extension
With the patient supine at the edge of a plinth with the lower

g the knee and hip in flexion, the pelvis in
approximately 10° of posterior tilt, and the lumbar region flush
against the tabletop, while the ipsilateral thigh and leg is lowered
toward the table in a manner to keep the hip in 0° of hip
abduction and adduction. The patient is instructed to relax and
allow gravity to lower the leg and thigh toward the floor. The
angle of the femur of this lowered leg to the line of the trunk
(and table top) is measured. The amount of knee flexion is also
monitored to assess the relative flexibility of the two-joint hip
flexors.

Continuous

Degrees
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Measurement
properties

Instrument
variations

Intrarater reliability for passive hip internal and external rotation
ranged of motion measures is reported to be excellent (ICCs
from 0.96 to 0.99).% The intrarater reliability for hip flexion
measurements is also excellent (ICC = 0.94).%° The reported
intrarater reliability for hip extension measurements using the
modified Thomas test position is reported to be moderate to
excellent with ICCs between 0.70 and 0.89,293 between 0.71 and
0.95,122 between 0.91 and 0.93,58 and 0.98.%1° pua®!! reported
good intratester reliability with hip flexion and extension range
of motion (ICC = 0.97 and 0.86, respectively) with SEMs of 3.5°
and 4.7°, respectively.

Alternate positions for the testin i | rotation,
external rotation, flexion, an(?éxte i een described in
both short sitting and supine, with the hip and knee in ninety
degrees of flexion for the rotationnmeasures.™ 2> 2932 247 Hj,
extension range of motion assessment has also been described as
being assessed in prone.”> 2°%2%7
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MENTAL IMPAIRMENT MEASURES

The identification of affective or cognitive factors that coexist with the patient’s
presentation of low back pain allows the practitioner to determine the potential
psychosocial or psychological influence on the clinical presentation. A variety of
methods to screen for psychological disorders have been reported in the literature with
the focus being self-report questionnaires. This clinical guideline's assessment of
psychological influence on low back pain will include screening for depressive
symptoms, measurement of fear-avoidance beliefs and pain catastrophizing, and
screening for psychological distress with composite measures.

Depression is a commonly experienced illness or mood state, with a wide variety of
symptoms ranging from loss of appetite to suicidal thoughts. epression is commonly
experienced in the general population, but it appears to be more commonly experienced
in conjunction with chronic low back pain.'® 7% ' Depressive symptoms are associated
with increased pain intensity, disability, medication use, and unemployment for patients
with low back pain.”® Based on this epidemiological information, routine sereening for
depression should be part of the clinical diagnosis of LBP.

impression that the patient is depressed. Separate stu involving spine surgeons'?® and
physical therapists'>’ have demonstrated that clinical impressions are not sensitive
enough to detect depression in patients with LBP. Available evidence suggests that 2
specific questions from the Primary Care Evaluation of Mental Disorders patient
questionnaire can be used to screen for depressive symptoms in physical therapy
settings.***'? The'questions suggested for use are (1) “During the past month, have you
often been bothered by feeling down, depressed, or hopeless?” and (2) “During the past
month, have’you often been bothered by little interest or pleasure in doing things?” The
patient responds to the questions with “yes” or “no” and the number of yes items are
totaled, giving a potential range of 0-2. If a patient responds “no” to both questions

depressWhly unli with a negative likelihood ratio of 0.07. Answering “yes” to
one or both questions sho

ise suspicion of depressive symptoms.’"
Fear-avoidance beliefs are a composite measure of the patient’s fear related to low back
pain, how these beliefs may affect physical activity and work.'”" 2% 3> Prospective
studies suggest fear-avoidance beliefs are predictive of the development of chronic low
back pain.'%%1% 177268 A< 4 result, identification of elevated fear-avoidance beliefs has
been suggested to-as an important component in the assessment of low back pain. The
Fear-Avoidance Beliefs Questionnaire (FABQ) is commonly used to assess fear-
avoidance beliefs in patients with LBP and has physical activity (FABQ-PA) and work
(FABQ-W) scales.’”* Several studies indicate that the FABQ is a reliable and valid

120, 158, 230, 302 s . L. .
measure, ~ 7777 suggesting it is appropriate for use in clinical settings.

Effective screening for depression involves more thﬁgenerating a clinical

Pain catastrophizing is a negative belief that the experienced pain will inevitably result in
the worst possible outcome.*** Pain catastrophizing is believed to be a multidimensional
construct comprised of rumination, helplessness, and pessimism.*** Pain catastrophizing
has also been linked to the development and maintenance of chronic pain syndromes.
Frequent pain catastrophizing during acute low back pain was predictive of self-reported
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disability 6 months®” and 1 year later,’” even after considering select historical and
clinical predictors. Pain catastrophizing is measured by the Pain Catastrophizing Scale
(PCS), which is a 13-item scale that assesses the degree of catastrophic cognitions a

patient experiences while in pain.”*

In addition to assessing psychological constructs, clinicians also have the option to screen
for psychosocial distress. One example is the Orebro Musculoskeletal Pain Questionnaire
(OMPQ). A systematic review found that the OMPQ had moderate ability to predict long
term pain and disability, and was recommended for clinical use."*® Another example of a
questionnaire to screen for psychosocial distress is the Subgroups for Targeted Treatment
(STarT) Back Screening Tool. The STarT Back screening Tool was originally developed
for use in primary care settings where it has demonstrate d measurement,'** and
recently the STarT Back Screening Tool demonstrate or its use in physical
therapy settings'™. Finally, there is a 5 item clinical p developed in primary
care to identify patients that are at risk for long term functional limitations. Patients
responding positively to the following questions; feeling everything is an effort, trouble
getting breath, hot/cold spells, numbness/tingling in parts of body, and pain in
heart/chest; were at elevated risk for poorer 2 year outcomes.*
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FEAR-AVOIDANCE BELIEFS QUESTIONNAIRE

ICF Category

Description

Measurement
method

Nature of
variable

Units of
measurement

Measurement
properties

T

Measurement of impairment of body function — content of thought
(mental functions consisting of the ideas that are present in the
thinking process and what is being conceptualized); and thought
functions, specified as the tendency to elaborate physical symptoms
for cognitive/ideational reasons

The Fear-avoidance Beliefs Questionnaire (FABQ) assesses fear-
avoidance beliefs associated with low back pain and consists of a 4-
item FABQ physical activity scale (FABQ-PA), potentially ranging
from 0 to 24 — when only summing responses to items 2 through 5,
and a 7-item FABQ work scale (FABQ- otentially ranging from
0 to 42 — when only summing responses to $6,7,9,10,11,12 &
15, with higher scores indicating hi f fear-avoidance
beliefs for both FABQ scales.’’” Patients rate their agreement with
statements related to either physical activity or work on.a 7-point
Likert scale (0 = “completely disagree,” 6 = “completely agree™).

302

Self-report

Continuous \

Individual items: 7-point Likert scale
(0.=“completely dis > 6 = “completely agree”)

The FABQ scales have been found to have acceptable reliability.'®"

23027439 Test-retest reliability has been reported for the FABQ-PA
(Pearsonr = 0.84 to 0.88) and FABQ-W (Pearson r = 0.91 to
0.88).2"* 3% Cronbach’s alpha estimates for the FABQ-PA (ranging
from .70 to .83) and FABQ-W (ranging from .71 to .88) scores
suggest scales demonstrate internal consistency.'®% 27+ 283 286. 302
The FAB s demonstrated predictive validity for disability and
work loss in patients with LBP.'%* 1911827 A gygoested FABQ-W
cutoff score of >29 has been suggested as an indicator of return to
work status in patients receiving physical therapy for acute
occupational LBP'® and a cutoff score of >22 has been suggested in
non-working populations.'”” An FABQ-PA cutoff score of >14,
based on a median-split of the FABQ has been suggested as an
indicator of treatment outcomes in LBP patients seeking care from
primary care or osteopathic physicians.*® Data from 2 separate
physical therapy intervention clinical trials indicated that the FABQ-
W cutoff score (>29) was a better predictor of self-reported disability
at 6-months in comparison to the FABQ-PA cutoff score (>14).'"
Another psychometric analysis indicated that single items of the
FABQ-PA and FABQ-W were able to accurately identify those with
elevated (above median) or not elevated (below median) total
FABQ-PA and FABQ-W scores.'”’




PAIN CATASTROPHIZING SCALE

ICF Category

Description

Measurement
method

Nature of
variable

Uni -
measurement

Measurement
properties

Measurement of impairment of body function — content of thought
(mental functions consisting of the ideas that are present in the
thinking process and what is being conceptualized); and thought
functions, specified as the tendency to elaborate physical symptoms
for cognitive/ideational reasons

The Pain Catastrophizing Scale (PCS) assesses the degree of
catastrophic cognitions due to LBP.*** Pain catastrophizing has
been broadly defined as an exaggerated negative orientation
towards actual or anticipated pain experiences.”* The PCS is a 13-
52, with higher
scores indicating higher levels of pain catastrophizing. The PCS
assesses 3 independent dimensions of pain catastrophizing:
rumination (items 8-11 — ruminating thoughts, worrying, inability
to inhibit pain related thoughts); magnification (items 6,7,13 -
magnification of the unpleasantness of pain situations and
expectancies for negative outcomes); and helplessness (items 1-5,

12 — inability to deal with painfu tions).™* *’! Patients rate
their agreement with statements rel o thoughts and feelings
when experiencing pain on a 5-point rt scale (0 = “not at all,” 4

= “all the time”).”*

Self-report
Continuous

items: 5-point Likert scale
1,” 4 = “all the time”)

Test-retest reliability has been reported for the PCS at 6 (r =.75)
and 10-weeks (r = .70).”® Cronbach’s alpha estimates ranging from
.85 t0 .92 suggest the PCS is internally consistent.”™”"#*” and
similar findings have been found for items related to rumination
(.85), magnification (.75), and helplessness (.86).**” The PCS has

been found to demonstrate several different types of validity.”® '
227,282
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OREBRO MUSCULOSKELETAL PAIN SCREENING QUESTIONNAIRE

ICF Category Measurement of limitation in activities and participation -
completing the daily routine; purposeful sensory experiences,
specified as repetitive perception of non-injurious sensory stimuli;
and interacting according to social rules
Measurement of impairment of body function — pain in back; pain in
lower limb; content of thought; and thought functions, specified as
the tendency to elaborate physical symptoms for
cognitive/ideational reasons

(OMPSQ) (also referred to as the Acute L ack Pain Screening
Questionnaire) was originally developed to assist primary care
practitioners in identifying psychosocial “yellow-flags™ and patients
at risk for future work disability due to pain. The OMPSQ is a 25-
item screening questionnaire (of which 21 are scored) that consists
of items involving pain‘location (item 4), work absence due to pain
(item 5), pain duration (item 6), pain intensity (items 8 and 9),
control over pain (item 11), freq of pain episodes (item 10),
functional ability (items 20 through mood (items 12 and 13),
perceptions of work (items 7 and 16), patients estimate of prognosis
(items 14 and 15), and fear-avoidance (items 17 through 19)."”* The
scored-items are summed to provide a total score potentially
ranging from 0 to 21 ith higher scores indicating a higher risk of
poor outcome.

Description The Orebro Musculoskeletal Pain Screenini Questionnaire

Measurement  Self-report

method

NaturN Conti

variable

Units of Individual items rated on a 0 to 10 scale
measurement

Measurement. The ability of the OMPSQ to predict long-term pain, disability, and
properties sick leave has been supported in previous studies,”” including a
systematic review of 7 publications (5 discrete datasets).'*®
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SUBGROUPS FOR TARGETED TREATMENT BACK SCREENING TOOL

ICF Category

Description

Measurement
method

R

Nature of
variable

Units of

Measurement of limitation in activities and participation -
completing the daily routine; purposeful sensory experiences,
specified as repetitive perception of non-injurious sensory stimuli,
and interacting according to social rules

Measurement of impairment of body function — pain in back; pain
in lower limb; content of thought; and thought functions, specified
as the tendency to elaborate physical symptoms for
cognitive/ideational reasons; appropriateness0f emotion (mental
functions that produce congruence of feeling or affect with the
situation, such as happiness at receiving good news); range of
emotion (mental functions that produs tNtrum of experience
of arousal of affect or feelings such as love, hate, anxiousness,
sorrow, joy, fear and anger); and emotional functions, specified as
the tendency to elaborate physical symptoms for emotional/affective
reasons

The Subgroups for Targeted Treatment (STarT) Back Screening
Tool is a 9-item screening measu d to identify subgroups of
patients with low back pain in prir;lxare settings based on the
presence of potentially modifiable prognostic factors which may be
useful in matching patients with targeted interventions.'>> The
STarT contains items related to physical (items 2, 3, 5, 6) and

psychosocial (items , 8, 9) factors that have been identified as
strong independent predictors for persistent disabling LBP.

Potential responses for the STarT are dichotomized (‘agree’ or
‘disagree’), with-the exception of an item related to
meness’ which uses a 5-point Likert scale. Overall STarT
ing from 0 to 9) are determined by summing all positive
. l0social subscale scores (ranging from 0 to 5) are
determine umming items related to bothersomeness, fear,
catastrophizing, anxiety, and depression (i.e., items 1, 4, 7, 8, 9).
Based on overall and psychosocial subscale scoring, the STarT
categorizes patients as ‘high-risk’ (psychosocial subscale scores >4)
in'which high levels of psychosocial prognostic factors are present
with or without physical factors present, ‘medium-risk’ (overall
score >3; psychosocial subscale score <4) in which physical and
psychosocial factors are present, but not a high level of
psychosocial factors, or ‘low-risk’ (overall score 0-3) in which few
prognostic factors are present.'’

Continuous subscale scores for function and psychosocial items &
categorical subgroups

Individual items:




measurement

Measurement
properties

Bothersomeness item: (5-point Likert scale)

Remaining items: (dichotomous scale)

Subgroup scoring:

High risk (psychosocial subscale scores >4)

Medium risk (overall score >3; psychosocial subscale score <4)
Low risk (overall score <3)

The STarT overall (0.79, 95% CI: 0.73 — 0.95) and psychosocial
subscale (0.76, 95% CI: 0.52 — 0.89) scores has been found to have
acceptable test-retest reliability (weighted kappa values) in patients
with stable symptoms.'>* Cronbach’s alpha estimates for overall
(.79) and psychosocial subscale (.74) sc suggest the STarT has
demonstrates internal consistency. i
STarT has been reported in which s utoff scores were
predictive of poor 6-month disability outcomes in low (16.7%),
medium (53.2%), and high (78.4%) risk subgroups.'** The
discriminant validity of the STarT scores (AUC range: 0.73 —0.92)
have been reported and'suggest that overall scores best discriminate
physical reference standards (eg, disability and referred leg pain),
while psychosocial subscale sco st discriminate psychosocial
reference standards (eg, catastrophi fear, and depression).'>
The STarT has demonstrated concurrent validity in comparison to
the Orebro Musculoskeletal Pain Screening Questionnaire, in which
both instruments displayed similar subgroup characteristics and the
ability to discriminate for disability, catastrophizing, fear, comorbid
pain and time off work reference standards.'>® Subgroup status has
corresponded to initial pain intensity and disability scores in an
ordinal manner for patients seeking care in outpatient physical
therapy settings and longitudinal analyses indicated different

patterns of change for clinical outcomes.'”’
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CLINICAL GUIDELINES

INTERVENTIONS

A variety of interventions have been described for the treatment of low back pain,
and it is not the intention of these clinical practice guidelines to exhaustively
review all interventions. Instead these guidelines focus on approaches in which
randomized, controlled trials and/or systematic reviews that have tested these
interventions in environments that would match physical therapy application. In
keeping with the overall theme of these guidelines we are focusing on the peer-
review literature and making recommendations related to 1) treatment matched to
subgroup responder categories, 2) treatments that have evidence to prevent

recurrence, and 3) treatments that have evidence to influen progression from
acute to chronic low back pain and disability ( “

It is believed that early physical therapy intervention can help reduce the risk of
conversion of patients with acute low back pain to patients with chronic
symptoms. A study by Linton demonstrated that early active physical therapy
intervention for patients with the first episode of acute musculoskeletal pain
significantly decreased the incidence of chronic pain.'®” This study represented a
cohort study comparing patients who received early s delayed or no PT
intervention for occupational related injury. At 12-month follow-up the group
who received early active physical therapy had significant reductions in amount
of work time lost. Only 2% of patients who received early intervention went on
develop chronic symptoms compared to 15% of the delayed treatment group.'””

These findings have been supported nu us times, |1+ 128 193,225, 240. 304
MANUAL THERAPY
Thrust a n-thrust ilization/manipulation is a common intervention

utilized for e, sub a nd chronic low back pain. Despite its popularity,
recent systematic reviews monstrated marginal treatment effect across
the heterogeneous group of patients with low back pain.*® Also, most trials have
assessed the efficacy of mobilization/manipulation in isolation rather than in
combination with active therapies. Recent research has demonstrated that spinal
manipulative therapy is effective for subgroups of patients, and as a component

of a comprehensive treatment plan, rather than in isolation.

Research has‘determined a subgroup of patients likely to have dramatic changes
with application of thrust manipulation to the lumbar spine, advice to remain
active, and mobility exercise. Flynn conducted an initial derivation study of
patients most likely to benefit from a general lumbopelvic thrust manipulation.”
Five variables were determined to be predictors of rapid treatment success,
defined as a 50% reduction in Oswestry Disability Index scores within two
visits. These predictors included:

e Duration of symptoms < 16 days

e No symptoms distal to the knee
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e Lumbar hypomobility

e At least one hip with >35° of internal rotation

e FABQ work score < 19
The presence of 4 or more predictors increased the probability of success with
thrust manipulation from 45% to 95%.
This test item cluster was validated by Childs et al,*” which demonstrated similar
results with patients meeting four of the five predictors who received thrust
manipulation (+LR 13.2, 95% CI=3.4, 52.1). Patients were randomized to
receive either spinal manipulation or trunk strengthening exereises. Patients
meeting the rule who received manipulation had greater reductions in disability
than all other subjects. These results remained significan month follow-up.
A pragmatic rule has also been published to predict ati rovement
looking at two factors:

e Duration < 16 days

e Not having symptoms distal to the knee
If these two factors were present, patients had a moderate-large shift in
probability of a successful outcome following application of thrust manipulation
(+LR=7.2,95% CI: 3.2, 16.1)'*?

An analysis of the outcomes associated with the C%lidaﬁon study
demonstrated that when comparing patients who received manipulation and
exercise versus those who received only exercise demonstrated less risk of
worsening of disability in those patients who received manipulation.48 Patient
who received only exercise were eight o CI=1.1-63.5) times more likely to
experience a worsening of disability. The number needed to treat (NNT) with
manipulationto prevent one additional patient from experiencing a worsening in
disability was 9.9 (95% CI=4.9, 65.3).*

This examined by Cleland with similar results for patients

ru been furt
ﬁtting‘t&al predi rule with two different thrust techniques, the
previously utilized genera opelvic technique and a sidelying rotational
technique.®’ The two groups 1ving thrust manipulation fared significantly
better than a group receiving non-thrust mobilization at one week, 4 weeks, and 6
months.

The Cleland®! trial demonstrated that patient outcomes are dependent on
utilization of a thrust manipulation, as those who received non-thrust techniques
did not have dramatic improvement. This had previously been established by
Hancock et al'** in a secondary analysis of patients who fit the clinical prediction
rule that were treated primarily with non-thrust mobilization where no
differences were found in a control group who received placebo intervention.
The findings of the Cleland and Hancock papers demonstrate that rapid
improvements associated with patients fitting the clinical prediction rule are
specific to patients receiving thrust manipulation.

A secondary analysis by Fritz et al'' compared the effectiveness of a thrust
manipulation and stabilization exercise intervention or stabilization intervention.
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The mean duration of symptoms for patients was 27 days (range, 1-594). Patients
that were assessed to have lumbar hypomobility on physical examination
demonstrated more significant improvements with the manipulation and exercise
intervention than stabilization alone. Seventy-four percent of patients with
hypomobility who received manipulation were deemed successful as compared
to 26% of patients with hypermobility that were treated with manipulation.

These findings may suggest that assessment of hypomobility, in the absence of
contraindications, is sufficient to consider use of thrust manipulation as a
component of comprehensive treatment.

Beyond the success associated with the usage of thrust manipulation in patients
with acute low back pain who fit the clinical prediction rule, there is evidence for
the use of thrust manipulation in other patients experiencin back pain. Aure
and colleagues'' demonstrated superior reductions in pain and disability in
patients with chronic low back pain who received thrust manipulations when
compared to an exercise intervention. More recently, Cecchi et al conducted a
randomized controlled trial (n=210) in patients with low back pain.** Subjects
were randomized to receive thrust manipulation; back school intervention, or
individualized physiotherapy intervention. Reductions in disability were
significantly higher for the manipulation group at discharge and twelve months.
Long term pain relief, reoccurrences of low back pai d drug usage also
favored the manipulation group.

Whitman et al’'"**'? demonstrated that, for patients-with clinical and imaging
finding consistent with lumbar central spinal stenosis, a comprehensive treatment
plan including thrust and non-thrust mobilization/manipulation directed at the
lumbopelvic region is effective at decreasing pain and disability. In the
randomized control trial, 58 patients were randomized to receive a
comprehensive manual therapy approach, gluteal retraining, and body weight
supported-treadmill training or lumbar flexion exercises and traditional treadmill
trainiWnty el rcent of patients receiving manual treatments met the
threshold for success com to 41% of the flexion based exercise group at six
weeks. At long term follow- ‘outcomes favored the experimental group,
although these differences were not statistically significant. Manual therapy was
delivered in a pragmatic impairment-based approach; specifically, 100% of
patients received non-thrust mobilization to the lumbar spine, 50% of patients
received thrust manipulation to the lumbar spine, and 31% of patients received
lumbopelvic manipulation.'? Patients also received manual therapy interventions
to other regions of the lower quarter and thoracic spine as deemed important by
the treating therapists.'> This study supports the use of a comprehensive
treatment program that includes manual therapy interventions in the management
of patients with lumbar spinal stenosis.

Murphy et al*'® published a prospective cohort study of 57 consecutive patients
with central, lateral, or combined central and lateral lumbar spinal stenosis.
Patients were treated with lumbar thrust manipulation, nerve mobilization
procedures, and exercise. The mean improvement in disability, as measured by
the Roland-Morris Disability Questionnaire, was 5.1 points from baseline to
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discharge, and 5.2 points from baseline to long term follow-up, satisfying the
criteria for minimally clinical important difference. Pain at worst was also
reduced by a mean of 3.1 points. Reiman et al,**® in a recent systematic review
based off of the Whitman trial and several lower quality studies, recommends
manual therapy techniques including thrust and non-thrust
mobilization/manipulation to the lumbopelvic region for patients with lumbar
spinal stenosis.

The hip has long been identified as a potential source of and contributor to low
back dysfunction, and impairments in hip mobility have been found to be
associated with the presence of LBP.'" 24266318 It hag been suggested that
altered movements of the hip and spine may contribute to the development of
low back pain, as it may alter the loads placed on the ts and posterior
spinal ligaments." '*° Several authors have described mobility in
patients with low back pain as an indicator of positive response to interventions
targeting the hip.>>** >*84184284278.289 g 316 early evidence demonstrates
successful incorporation of interventions targeting the hip into a more
comprehensive treatment program for patients with lumbar spinal stenosis.
Though research in this area is developing, clinicians may consider including
examination of the hip and interventions targeting identified hip impairments for
patients with LBP.

278,279

Clinicians should consider utilizing thrust manipulative procedures to reduce
pain and disability in patients with ility deficits and acute low back and
back-related buttock or thigh pain. Th nipulative and non-thrust
mobilization procedures can also be used to improve spine and hip mobility and
reduce pain and disability in patients with sub acute and chronic low back and
back-related lower extremity pain.

A\
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TRUNK COORDINATION, STRENGTHENING, AND ENDURANCE
EXERCISES

Lumbar strengthening and stabilization exercises are another commonly
utilized treatment for LBP. These exercises are commonly prescribed for
patients who have received the medical diagnosis of spinal instability.

In a Cochrane review on exercise therapy for the treatment of non-specific low
back pain Hayden and colleagues'*’ examined the literature on exercise therapy
for patients with acute (11), sub acute (6) and chronic (43) low back pain and
reported that exercise therapy was effective in decreasing pain in the chronic
population, graded activity improved absenteeism in the sub acute population,
and exercise therapy is as effective as other conservative tr ents or no
treatments in the acute population. The larger criticism that t ochrane
reviewers found with the current literature was that the outcome tools were
heterogeneous and the reporting was poor and inconsistent with the possibility
of publication bias.

In a systematic review of 14 RCTs examining the effectiveness of motor control
exercises for nonspecific LBP, Macedo et al*”’ co ed that motor control
when used in isolation or with additional interventio cffective at decreasing
pain and disability related to nonspecific LBP. However, there was insufficient
evidence to find motor control exercises superior to manual therapy or other
exercise interventions. The authors were unable to provide recommendations
regarding the best strategies for imple ng motor control exercise into clinical
practice.

A preliminary clinical prediction rule for the stabilization classification has been
proposed to assist clinicians with accurately identifying patients that appear to be
appropriate for a stabilization-focused exercise program.'*’ The clinical
predicwror stab ion classification was developed using similar
methodology for the mani ion rule. Variables that significantly predicted a
50% improvement in disabi >m LBP at 4-weeks in a multivariate setting
were retained for the clinical prediction rule.'* Four examination findings:

o Age <40 years

e Positive prone instability test

e Presence of aberrant movements with motion testing

e SLR >91 degrees
were identified and a positive clinical prediction rule for stabilization was
defined as presence of at least 3 of the findings (+LR = 4.0, 95% CI = 1.6, 10.0),
while a negative clinical prediction rule was presence of fewer than 2 of the
findings (-LR = 0.20, 95% CI = 0.03, 1.4)."** Validation of this test item cluster
is required before it can be recommended for widespread clinical use.

Costa et al® used a placebo-controlled randomized controlled trial to examine
the use of motor control exercises in 154 patients with chronic LBP.
Interventions consisted of either specific motor control exercises directed to the
multifidus and transverse abdominis or non-therapeutic modalities. Short term
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outcomes demonstrated small but significant improvements in favor of the motor
control group for both patient activity tolerance and global impression of
recovery. The exercise interventions failed to reduce pain greater than non-
therapeutic modalities over the same period.

A randomized controlled trial was performed by Rasmussen-Bar et al** that
compared a graded exercise program, which emphasized stabilization exercises
to a general walking program in the treatment of low back pain lasting greater
than 8 weeks. At both the 12 months and the 36 months follow up the
stabilization group outperformed the walking group with 55% of the stabilization
group and only 26% of the walking group meeting the predetermined criteria for
success. This research demonstrates that a graded exercise intervention

emphasizing stabilizing exercises seems to improve perceived disability and
health parameters in short and long terms in patients with recurrent LBP.

Choi and colleagues’' performed a review of randomized clinically controlled
trials that examined the effectiveness of exercise in the\prevention of low back
pain recurrence. This was published in a‘Cochrane review. Treatments were
defined as exercise including strengthening, endurance, and aerobic that occurred
during the patient's episode of care with a healthca actitioner as well as those
that occurred following discharge from a healthcare itioner. Specific types
of exercise were not assessed individually. The group found 9 studies that met
their criteria for inclusion. There was moderate quality evidence that the number
of recurrences was significantly reduced in two studies (Mean Difference -0.35;
95% CI1-0.60 to -0.10) at one-half to ars follow- up. There was very low
quality evidence that the days on sick leave were reduced in patients who
continued to perform low back exercises following discharge (Mean Difference -
4.37; 95% CI -7.74 to -0.99) at one-half to two.years follow-up. In summary,

there was moderate quality evidence that post-discharge exercise programs can
prevent recurrences of back pain.

Ina randomiz& controlled trial, Hides et al'* compared a 4 week specific
exercise training program to itrol group consisting of advice and medication
in a group of patients with first episode LBP. The specific exercise group
performed co-contraction exercises believed to facilitate training of the lumbar
multifidus and transverse abdominis muscle groups. The specific exercise group
reported recurrence rates of 30% at one year and 35% at 3 years compared to
84% at 1 year and 75% at 3 years for the control group.

O’Sullivan et al*** completed a randomized controlled trial involving subjects
with radiologically confirmed spondylolysis or spondylolisthesis. A specific
exercise group received weekly interventions directed at specific training to
promote isolation and co-contraction of the deep abdominal muscles and the
lumbar multifidus. A control group received usual care typically consisting of
aerobic exercise, rectus abdominis training and modalities. At the conclusion of
the 10 week program, the specific exercise group demonstrated statistically
significant improvements in both pain intensity and functional disability. These
gains were maintained at a 30 month follow up.
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Yilmaz and colleagues™' investigated the efficacy of a dynamic lumbar
stabilization exercise program in patients with a recent lumbar microdiscectomy.
In a randomized study they found that lumbar spinal stabilization exercises under
the direction of a physical therapist was superior to performing a general exercise
program independently at home and to a control group of no prescribed exercises
at 3 months. This study had a small sample size with 14 in each group and did
not describe any loss to follow up.

Kulig et al'®® performed a randomized clinically controlled trial'comparing an
intensive 12-week exercise program and education to education alone and to
usual physical therapy care post microdiscectomy. In the up analyses,
exercise and education resulted in a greater reduction i
Index scores and a greater improvement in distance
analyses, post hoc comparisons showed a significantly greater reduction in
Oswestry Disability Index scores following exercise and education compared
with the education-only and usual physical therapy groups. Limitations of this
study included lack of adherence to group assignments and a disproportionate
therapist contact time.

Clinicians should consider utilizing trunk coordinati engthening, and
endurance exercises to reduce low back pain and disability in patients with sub
acute and chronic low back pain with movement coordination impairments and
in patients post lumbar microdiscectomy.

N
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CENTRALIZATION AND DIRECTIONAL PREFERENCE EXERCISES
AND PROCEDURES

A systematic review by Clare, et al*® reviewed 6 randomized/quasi-randomized
controlled trials investigating the efficacy of McKenzie therapy in the treatment
of spinal pain. The authors concluded that the studies suggest that McKenzie
therapy is more effective than comparison treatments (NSAIDS, educational
booklet, strengthening, etc.) at short-term follow-up. It should be noted that the
studies in this review excluded trials where co-interventions were permitted and
may not be generalizable to clinical practice. A second systematic review from
Aina et al* examined centralization of spinal symptoms. They reported
centralization is a commonly encountered subgroup of low back pain, with good
reliability during examination. Their meta-analysis resulte revalence rate
for centralization of 70% with sub-acute low back pain and 52% in chronic low
back pain. The presence of centralization was associated'with good outcomes and
lack of centralization with poor outcomes. Macedo et al performed a systematic
review and meta-analysis of 11 trials utilizing the McKenzie treatment
approach.”®' Short term results demonstrated improved outcomes compared to
passive treatments. Long term follow-up at 12 weeks favored advice to remain
active over McKenzie exercise, raising questions long term clinical
effectiveness of the McKenzie methods for manage f patients with low
back pain.*"!

Long and colleagues197 investigated whether a McKenzie examination and
follow-up on 312 patients with acute, ute, and chronic low back pain
would elicit a direéctional preference in these patients. Directional preference in
this investigation was described as an immediate, lasting improvement in pain
from performing repeated lumbar flexion, extension, or sideglide/rotation spinal
movements. Of the 312 patients, 230 participants (74%) had a directional
preference, characterized as: extension (83%), flexion (7%), and lateral
feSPO‘WO- The tients were randomized into groups of 1) directional
exercises matching the pa ’s directional preference, 2) directional exercises
opposite the patient’s directi reference, or 3) non-directional exercises.
Significant reductions in pain, pain medication use, and disability occurred in
the directional exercise group that was matched to their directional preference.
One-third of the patients in the non-concordant exercise group dropped out
because they were either not improving or worsening. The authors suggest that
this study “adds further validity by demonstrating that a subject-specific
treatment is superior to others in creating good outcomes.”"”’ One limitation of
this study was that it only followed participants for two weeks post-intervention,
thus, providing little insight into the long term effects of directional preference
driven exercises.

Long and colleagues'”® conducted a secondary analysis of a previous RCT

examining a range of factors that predict a favorable outcome where patients
were sub grouped based on the presence or absence of directional preference.
The authors concluded from the analyses that those subjects who exhibited a
directional preference or centralization response who then received a matched
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treatment had a 7.8 times greater likelihood of a good outcome, which was
defined as a minimal reduction of 30% on the Roland-Morris Disability
Questionnaire.

A multicenter randomized control trial by Browder et al* looked to examine the
effectiveness of an extension-oriented treatment approach in patients with low
back pain. The authors included a homogenous subgroup of patients that
responded with centralization to extension movements. Forty-eight patients were
randomly allocated to receive either exercise/mobilization promoting lumbar
spine extension or lumbopelvic strengthening. Subjects in both.groups attended 8
physical therapy treatments and were given a home exercise program. The
patients who received the extension-oriented treatment approach experienced
greater reductions in disability compared to those subjects eceived
lumbopelvic strengthening exercises at 1 week, 4 weeks, and 6 months. The
authors conclude that those patients that centralize with lumbar extension
movements preferentially benefit from an extension-oriented treatment approach.

Werneke and colleagues®” performed a prospective, longitudinal cohort aiming
to determine baseline prevalence of directional preference or no directional
preference in 584 patients with non-specific low b ain who centralize, did
not centralize, or could not be classified. The authors sought to determine if
these classifications predicted functional status and pain intensity at discharge.
Therapists skilled in the use of the McKenzie methodology participated in the
study. The authors found that the overall prevalence of directional preference and
centralization was 60% and 41%, respectively. Results indicate that patients
rence with centralization at intake
reported better functional status and less pain compared to patients whose
symptoms did not centralize and showed no directional preference. One key
implication of this study is that the patient response criteria regarding directional
preference and centralization should be considered as independent variables
when

In a randomized controlled t eterson et al**’ compared thrust manipulation
along with general patient education to the McKenzie method along with general
patient education in 350 patients who reported symptoms of low back pain for a
duration of more than 6 weeks and who presented with centralization or
peripheralization of symptoms, with or without signs of nerve root involvement.
In addition to the patient education, the manipulation group received thrust and
non-thrust manipulation as well as trigger point massage at the discretion of the
treating clinician but they were not allowed to perform exercises or movements
demonstrated to centralize the patient's symptoms. In addition to the patient
education, the McKenzie method groups received interventions consistent with
the McKenzie method (centralization exercises and procedures) at the discretion
of the treating clinician but were not allowed to use mobilization/manipulation
interventions. At 2 months follow-up, the McKenzie treatment was superior to
manipulation with respect to the number of patients who reported success after
treatment (71% and 59%, respectively). The McKenzie group showed
improvement in level of disability compared to the manipulation group reaching
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a statistical significance at the 2 and 12 months follow-up.

Clinicians should consider utilizing repeated movements, exercises, or
procedures to promote centralization to reduce symptoms in patients with acute
low back pain with related (referred) lower extremity pain. Clinicians should
consider using repeated exercises in a specific direction determined by treatment
response to improve mobility and reduce symptoms in patients with acute or sub
acute low back pain with mobility deficits.

AN

N
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FLEXION EXERCISES

Flexion based exercises, also called Williams flexion exercises, have long been
considered a standard treatment for patients with lumbar spinal stenosis. It has been
reported that flexion specific-exercise classification appears to be less common and
most often occurs in patients who are older, often with a medical diagnosis of
lumbar spinal stenosis.'” Current guidelines detailing conservative intervention for
stenosis detail repeated flexion exercises in the supine, seated, and standing
position.”” A recent review article by Backstom et al'? notes that flexion based
exercises have long been utilized to theoretically open or expand the foraminal
canals and central spinal canal, and thus, potentially relieving mechanical
compression of the lumbar nerve roots, improving spinal flexibility, and improving
hemodynamics.

A previously discussed multicenter randomized, controlled trial by Whitman et al*'!
compared two physical therapy programs for patients with-both imaging studies and
clinical presentation consistent with central lumbar spinal stenosis. The authors
randomized 58 patients with lumbar spinal stenosis to one of two 6-week physical
therapy programs: 1) a manual therapy, exercise, and body weight supported
treadmill walking group; and 2) a lumbar flexion exercise, treadmill walking, and
walking program group. Patients in the manual therapy group reported recovery at 6
weeks with a number needed to treat of 2.6. At 1 year, of the manual therapy
group continued to have successful outcomes as compar: 41% in the flexion
based exercise group.

218

As detailed previously, a cohort study
as a component of a treatment program ilizing long axis distraction
manipulation and nerve mobilization procedures in a population of patients with
both clinical findings and imaging findings of central, lateral, or combined central
and lateral lumbar spinal stenosis. Patients were instructed in a quadruped exercise
emphasizing lumbar flexion and alternate extension in order to improve overall joint
mobility. The mean improvement in disability as measured by the Roland Morris
Disabilit; x.score was 5.1 points from baseline to discharge, and 5.2 points from
baseline to long term foll satisfying the criteria for minimally clinical import
difference. Pain at worst was duced by a mean of 3.1 points using the 0-10
numeric pain rating scale.

Murphy~® utilized flexion based exercises

Simotas et al** performed a prospective cohort study following forty nine patients
with radiographic central canal lumbar spinal stenosis for a mean of 33 months with
treatment consisting of daily flexion based exercises. At three year follow-up 9
patients had undergone surgical intervention. Of the 40 patients who did not
undergo surgery, 5 reported worsening of symptoms, 12 reported no change, 11
reports mild improvement, and 12 reported sustained improvement. Twelve of these
40 patients who did not undergo surgery reported having none or only mild pain.

Clinicians can consider flexion exercises, combined with other interventions
such as manual therapy, strengthening exercises, nerve mobilization procedures,
and progressive walking for reducing pain and disability in older patients with
chronic low back pain with radiating pain.
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LOWER QUARTER NERVE MOBILIZATION PROCEDURES

George'"” published a case series of six patients with sub acute low back pain
and leg symptoms who 1) were unable to improve or worsen their symptoms
with lumbar flexion and extension motions, and 2) had a positive slump test. All
patients were treated with end-range nerve mobilization (passive slump and
straight leg raise stretching) procedures. All patients demonstrated reductions in
numeric pain rating. Five of six patients reported a reduction or elimination of
their thigh, lower leg, or foot symptoms, in which two of the patients not longer
had symptoms and three of the patients reported the location of his/her symptoms
to be in a more proximal location at discharge. These five patients‘had an
average of 8 treatment sessions each.

Cleland et al® completed a randomized controlled tria nzmng the same
eligibility criteria as the George''” case series. Patients with low back
complaints, with symptoms distal to the buttocks, had.reproduction of symptoms
with the slump test, and no change in symptoms with lumbar flexion or extension
were randomized to receive non-thrust mobilization of the lumbar spine and
exercise or slump stretching and exercise. Patients were treated for six sessions.
At discharge the slump stretching group exhibited significantly improved
disability, overall perceived pain, and reduction of thigh, lower leg, or foot
symptoms. \

Additionally, Murphy?'® utilized nerve mobilization procedures in a cohort of 55
consecutive patients with lumbar spinal stenosis as part of a treatment protocol
and reported a mean improvement of ng the Roland-Morris Disability
Questionnaire. Hall and colleagues'’" '** demonstrated an increase in straight leg
raise range of motion in treating using end-range nerve mobilization (straight leg
raising combined with manual lower limb traction) in a cohort of patients with
neurogenic lower extremity complaints.

ial completed by Scrimshaw”® compared standard

ive and passive lower limb mobilization procedures
in patients status-post lumb in¢ surgery (discectomy, laminectomy, or
fusion). In addition to baseling measures, follow up data for pain and disability
were collected at 6 weeks, 6 months and 12 months after surgery. The results
showed no statistically significant differences between the groups for any of the
outcomes at any point in time. Due to the heterogeneity of patient population and
treatment, results must be interpreted with caution. However, presently no other
data suggest that nerve mobilization procedures are more effective than standard
care for patients post lumbar surgery.

A randomi
care to stan care plu

Numerous other case studies have described utilization of lower extremity nerve
mobilization procedures for lower limb symptoms‘(’z’ 54 116, 173, 289 Diagnoses
utilized in these reports included hamstring strain and complex regional pain
syndrome

Clinicians should consider utilizing lower quarter nerve mobilization
procedures to reduce pain and disability in patients with sub acute and
chronic low back pain and radiating pain.
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TRACTION

A systematic review by Clark and colleagues® investigated the use of traction
compared to reference treatments, placebo/sham traction, or no treatment for
patients with low back pain. The authors included 25 randomized controlled
trials that included patients with acute, sub-acute or chronic low back pain, with
or without sciatica. Of the 25 selected randomized controlled trials, only 5 trials
were considered high quality. Based on the available evidence, there is moderate
evidence showing no statistical significant differences in short or long-term
outcomes between traction as a single treatment when compared to placebo,
sham, or no treatment. The authors concluded that intermittent or continuous
mechanical traction as a single treatment for low back pain cannot be

recommended for heterogeneous groups of patients suffering from low back pain
with or without sciatica. . “

Several randomized controlled trials have compared traction to a sham traction
intervention with no significant differences found between the groups. Beurskens
et al* randomized 151 subjects with 6 week history of non-specific low back
pain to receive either traction (35-50% of body weight) or sham traction
(maximum 20% body weight) for twelve 20 minute sessions over 5 weeks.
Follow up measures for pain, disability and impress perceived recovery
were completed at 12 weeks and 6 months with no statistically significant
differences between the groups at either point. Schimmel et al**® compared
traction via the Intervertebral Differential Dynamics Therapy device (50% body
weight + 10 pounds force) to sham intervention in the same device (10 pounds
force) in subjects with a history of gre an 3 months of nonspecific low back
and leg pain. Subjects received 20 visits over 6 weeks, with pain, disability and
quality of life measured at 2, 6 and 14 weeks. Both treatment regimens showed
significant improvement versus baseline in all measures at 14 weeks. However,
no between group differences was presentat follow up.

Fritz et al''" aimed to investigate whether there is a
subgroup of low back pain s that benefit from mechanical traction along
with extension-oriented exercise. Sixty-four patients with low back pain with
radicular symptoms were assigned to receive either an extension-oriented
treatment approach or an extension-oriented treatment approach with mechanical
traction for a total of' 6 weeks. The results showed a greater reduction in
disability and fear-avoidance beliefs for subjects in the traction group at the 2-
week follow up. However, at 6-weeks, there was no statistical difference.
Furthermore, the investigators identified two variables that may help identify a
subgroup of patients that can benefit from mechanical traction. Those patients
that experience peripheralization of symptoms with extension movement and
have a positive crossed SLR test had a better likelihood of success. Of these
subjects, 84.6% in the traction group had a successful outcome as compared to
45.5% that allocated to the extension group. Although this subgroup of low back
pain patients is likely small, the authors conclude that this subgroup is
characterized by the presence of sciatica, signs of nerve root compression, and
either peripheralization with extension movements or a positive crossed SLR

In a randomi clinical
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test. ‘

Beattie et al'’ performed a prospective, longitudinal case series study involving
296 patients with low back pain and evidence of a degenerative and/or herniated
intervertebral disk at one or more levels of the lumbar spine. Each patient
received prone lumbar traction using the vertebral axial decompression (VAX-D)
system for 8 weeks. The numeric pain rating scale and the Roland-Morris
Disability Questionnaire were completed at pre-intervention, discharge, and at 30
days and 180 days after discharge. A total of 250 (84.4%) subjects completed the | 111
treatment protocol, so an intention-to-treat analysis was performed to account for
the loss to follow-up. The investigators found that patients reported significantly
improved pain and Roland-Morris Disability Questionnai ores after 16 to 24
visits of prone traction at discharge, and at 30 days an ost discharge.
It should be noted that there was no control group an ere large
variations in the magnitude of change in the outcome m

There is conflicting evidence for the efficacy of intermittent lumbar traction for
patients with low back pain. There is preliminary evidence that a subgroup of
patients with signs of nerve root compression along with peripheralization of
symptoms or a positive crossed straight leg raise enefit from intermittent
lumbar traction in the prone position. There is moder vidence that clinicians
should not utilize intermittent or static lumbar traction educing symptoms in
patients with acute or sub acute, non-radicular low back pain or for patients with
chronic low back pain.
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PATIENT EDUCATION AND COUNSELING

Education and advice have been traditional interventions given to patients with
acute, sub-acute, and chronic low back pain. A survey of recognized clinical
specialists in orthopaedic physical therapy identified the patient education
strategies of "Educate patient in home care treatment program" and
"Recommends strategies to prevent recurrent problems" ranked as the highest
two out of a list of 12 intervention strategies.”'' In addition, "Functional
movement training/re-education" was ranked as a "very important strategy" for
therapists to implement in their plan of care for patients.*''

Research in patient education and counseling strategies has focused on three
main approaches, 1) general education and advice in acute and sub-acute
populations, 2) behavioral education; including cognitive-behavioral theory,
graded activity, and graded exposure, in a variety of populations, and 3)
education of patients on the physiology of pain.

Patient education has long been considered a standard of care for the treatment
of patients with acute low back pain. Guidelines generally recommend clinicians
to counsel their patients to 1) remain active, 2) avoid bed rest, and 3)
acknowledge the positive natural history of acute lo k pain. For example,
the joint guidelines for the Diagnosis and Treatment of Low Back Pain from the
American College of Physicians and the American Pain Society state “Clinicians
should provide patients with evidence-based information on low back pain with
regard to their expected course, advis nts to remain active, and provide
information about effective self-care options (strong recommendation,
moderate-quality evidence).”* Several other systematic reviews have
demonstrated moderate evidence for advising patients to remain active, as
compared to bed rest, for.the best opportunity for pain reduction and functional
improvements,” 1#% 1

In 2007 Liddlst al'”’ pu d a systematic review on advice for the
management of low back pa ajor findings state that general instructions to
remain active are sufficient for patients with acute low back pain. More involved
education relating to appropriate exercise and functional activities to promote
active self-management is effective in patients with sub-acute and chronic low
back pain.

Burton et al’® completed a randomized controlled trial (n=162) exploring the
efficacy of a novel educational booklet compared with a traditional booklet in
patients with low back pain being seen in a primary care setting. Traditional
information and advice about back pain has been based on a biomedical model
with emphasis on anatomy, biomechanics, and pathology. The novel education
booklet deemphasized education on pathology and disease processes, provided
reassurance regarding the likelihood of recovery, and promoted positive
attitudes. The novel education booklet resulted in significantly greater early
improvement in beliefs that were maintained at 1 year. For patients that had
elevated fear avoidance beliefs there was a clinically important improvement in

69



the Roland-Morris Disability Questionnaire at 3 months.

Coudeyre et al®® demonstrated in a large, non-randomized controlled trial that
utilization of pamphlet education was effective in reducing persistent low back
pain and increasing patient satisfaction. Days of work missed, disability as
measured by the Quebec Disability Scale, and fear-avoidance beliefs did not
differ between the between the groups the that received or did not received the
educational pamphlet.

Albaladeajo et al* completed a three armed, clustered, randomized trial
comparing three educational packages to 348 patients with low back pain, of
which 265 (79.8%) had chronic low back pain. All patients received usual care
administered by primary care physicians. One group receiv ooklet and brief
education on health education that focused on nutrition. The two other groups
received a booklet and brief education on active managements of low back pain.
A third group also received four sessions of physiotherapy for an establishment
of a home exercise program. At the 6 month follow-up-both groups receiving the

active management education had small but statistically significant reduced
disability and pain, and improved quality of life and mental quality of life’scores.

Scores in the education and exercise group at the th follow-up were
consistently better than the education alone group bu differences were not
significant.

Uderman and colleagues®° complet

educational booklet on.a sample of pa
10.4 years). Patients were given educational literature on how to manage their
back pain and'completed a one week follow-up test on content and beliefs. At
nine and 18 months there were statistically significant reductions in pain and
frequency of low back pain episodes. Due to the study design, it is impossible to
conclud: observed effects are as a result of the intervention; however, given
the ci\f&re of th ient population, it is less likely results are due to

natural history of the diso

a prospective trial of the effect of an

Behavioral education, also known as cognitive behavioral theory, encompasses
many aspects of patient education and counseling for patients with low back
pain, ***! including:

e Activity pacing

e Attention diversion

e (Cognitive restructuring

Goal setting

Graded exposure

Motivational enhancement therapy
Maintenance strategies

Problem-solving strategies

Several aspects of behavioral education and counseling are utilized in physical
therapy practice.>> Henschke et al,'** in a recent Cochrane Review, concluded
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there is moderate quality evidence that operant therapy and behavioral therapy
are more effective than waiting list or usual care for short term pain relief in
patients with chronic low back pain, but no specific type of behavioral therapy is
superior than another. In the intermediate to long term, there is no established
difference between behavioral therapy and group exercise for management of
pain or depressive symptoms in patients with chronic low back pain.

Godges et al'*® completed a controlled trial specifically looking at the treatment
of 36 patients with occupational related acute low back pain with elevated fear
avoidance beliefs. All subjects received standard physical therapy including
strengthening and ergonomic exercise, with half of the workers additionally
receiving ongoing education and counseling emphasizing the positive natural
history of low back pain and that activity helps to decrease uration of
complaints. Results demonstrated that all workers in the emn group
returned to work within 45 days compared to the control'group, in which one
third of workers did not return to work at the 45 day mark. This study provides
further evidence for the effectiveness of education and'counseling for patients
with low back pain with elevated fear avoidance beliefs.

Another patient education and counseling model t s been presented in the
literature is based on the philosophy of helping a patient to understand their
symptoms. In this patient education model there is a distinction between an
anatomy lecture (on spinal structures) versus the neurophysiologic processes
involved in the perception of back p

Moseley et al*'® agsessed the efficacy of pain education against traditional back
anatomy and physiology education. Subjects were randomized to treatment
groups and-assessed fifteen days post intervention. At follow-up, the pain
physiology group demonstrated statistically significant improvements in
disability, pain catastrophization, pain beliefs, straight leg raise, and forward
bendinwared t trol. Similar results were demonstrated by Moseley
in a shorter follow-up of 1 diately following education interventions."
Changes in physical functio ssessed by the straight leg raise and forward
bending were found to be highly correlated to changes in pain beliefs.

Clinicians should not utilize patient education and counseling strategies that
either directly or indirectly increase the perceived threat or fear associated with
low back pain, such as education and counseling strategies that 1) promote
extended bed-rest or 2) provide in-depth, pathoanatomical explanations for the
causes of low back pain. Patient education and counseling strategies for patients
with low back pain should emphasize 1) the promotion of the understanding of
the anatomical/structural strength inherent in the human spine, 2) the
neuroscience that explains pain perception, 3) the overall favorable prognosis of
low back pain, 4) the use of active pain coping strategies that decrease fear and
catastrophizing, 5) the early resumption of normal or vocational activities, even
when still experiencing pain, and 6) the importance of improvement in activity
levels, not just pain relief.
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PROGRESSIVE ENDURANCE EXERCISE AND FITNESS ACTIVITIES

Presently, most national guidelines for patients with chronic low back pain
endorse progressive aerobic exercise with moderate to high recommendations.”
18,54, 210. 237 261 Hjoh intensity exercise has also been demonstrated to have a
positive effect on patients with chronic low back pain.*> 66220 242-244.271.273
samples of these studies included patients with long term duration of symptoms,
that were primarily confined to the lumbopelvic region without generalized pain
complaints.

Patients with low back pain and related generalized pain are believed to have
increased neural sensitivity to afferent stimuli, including proprioception and
movement. This sensitizing process has been termed ce sitivity.*> 224313
Along with underlying psychosocial factors, deficits 1 aeri&tnessgg’ 193,270,
294317 and tissue deconditioning, this sensitizing process.is believed to impact a
person’s functional status and pain perception.Aerobic fitness has been
hypothesized to be an important componentof reducing pain and

improving/maintaining function of these patients.

ave demonstrated altered
uld be managed at

Findings in patients with generalized pain complai
central pain processing, supporting that these patien
lower intensity levels of training.****** Endurance exe
demonstrated to have a positive effect on global wellbeing (SMD 0.44, 95% CI
0.13-0.75), physical functioning (S 0.6895% CI1:0.41-0.95), and pain (SMD
0.94, 95% CI:-0.15-2.03) associated with fibromyalgiasyndrome.*” Excessively
elevated levels of exercise intensity m responsible for increased symptom
complaints dueto increases in immune activation with release of
proinflammatory cytokines,””* blunted increases in muscular vascularity leading
to widespread muscular ischemia, ® and inefficiencies in the endogenous opiod
and adrenergic pain-inhibitory mechanism:*’’

Clinicians should consi oderate to high intensity exercise for patients
with chronic low back pain t generalized pain, and 2) incorporating
progressive, low intensity, sub-maximal fitness and endurance activities into the
pain management and health promotion strategies for patients with chronic low

back pain with generalized pain.
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Table 5: Recommended Low Back Pain Impairment/Function-based Diagnosis/Classification Criteria and Recommended Interventions*
Patients with low back pain often fit more than one impairment/function-based category and the most relevant impairments of body function, primary intervention strategy, and the
associated impairment/function-based category(ies) are expected to change during the patient's episode of care

ICF-based Category
(with ICD-10 associations)

Primary Intervention Strategies

Acute Low Back Pain with
Mobility Deficits
Lumbosacral segmental /
somatic dysfunction

Symptoms Impairments of Body Function
0 Acute low back, buttock or thigh 0 Lumbar range of motion limitations
pain (duration one month or less) 0 Restricted lower thoracic and lumbar segmental

0 Unilateral pain mobility

0 Onset of symptoms is often linked 0 Low back and low back-related lower extremity
to a recent unguarded / awkward symptoms are rep@&whh provocation of the
movement or position involved lower thoracic, lumbar or sacroiliac

Manual therapy procedures (thrust
manipulation and other non-thrust
mobilization techniques) to diminish pain
and improve segmental spinal or
lumbopelvic motion

Therapeutic exercises to improve or

segments \ maintain spinal mobility
‘ ‘ ‘ ‘ ‘ \ Patient education that encourages the
‘ ‘ ‘ | \ N patient to return to / or pursue an active
‘ ‘ ‘ ‘ 1 lifestyle
|
“
Sub Acute Low Back Pain with o Sub acute, unilateral, low back, 0 Symptoms reproduced th H ?-range spinal Manual therapy procedures to improve
Mobility Deficits buttock or thigh pain motions "I | segmental spinal, lumbopelvic, and hip
Lumbosacral segmental / O May report sensation of back 0 Symptoms reproduced with provocation of the mobility
somatic dysfunction stiffness involved lower thoracic, lumbar or sacroiliac Therapeutic exercises to improve or
segments maintain spinal and hip mobility
ill 0 Presence of one or more of the following: Focus on preventing recurring LBP

ed thoracic range of motion and
segmental mobility

lumbar range of motion and

‘ ‘ ‘ ‘ associated segmental mobility

‘ ‘ ‘ | ‘ ‘ ‘ ‘ H‘ ‘mjtricted lumbopelvic or hip range of motion

associated accessory mobility

episodes through the use of (1) therapeutic
exercises that addresses co-existing
coordination impairments, strength deficits,
and endurance deficits, and (2) education
that encourages the patient to pursue or
maintain an active lifestyle

Acute Low Back Pain with
Movement Coordination
Impairments

Spinal instabilities

0 Acute exacerbation of recutring lo Low back and/or low back-related lower
“ back pa y extremity pain at rest or produced with initial to
i mid-range spinal movements
E= 0 Low back and/or low back-related lower
Ierous extremity pain reproduced with provocation of
k and/ot low the involved lumbar segment(s)
tremity painin O Movement coordination impairments of the
i P lumbopelvic region with low back flexion and
extension movements

episodes of low ba
back-related lo
recent years

Neuromuscular reeducation to promote
dynamic (muscular) stability to maintain the
involved lumbosacral structures in less
symptomatic, mid-range positions

Consider the use of temporary external
devices to provide passive restraint to
maintain the involved lumbosacral structures
in less symptomatic, mid-range positions
Self-care/home management training
pertaining to (1) postures and motions that
maintain the involved spinal structures in
neutral, symptom alleviating positions, and
(2) recommendations to pursue or maintain an
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active lifestyle

ICF-based Category
(with ICD-10 associations)

Symptoms

Impairments of Body Function

Primary Intervention Strategies

Sub Acute Low Back Pain with
Movement Coordination
Impairments

Spinal instabilities

0 Sub acute, recurring low back pain
that is commonly associated with
referred lower extremity pain

0 Symptoms often include numerous

episodes of low back and/or low
back-related lower extremity pain in

recent years

1l

Lumbosacral pain with mid-range motions that
worsen with end range movements or positions
Low back and low back-related lower extremity
pain reproduced with provocation of the involved

lumbar segment(s)
Lumbar hyperm(Wh%egmental mobility

assessment may be present

Mobility defiéits of the thcqax and/or
lumbopelvm/h;ﬂf gions
Diminished tru ?) elvuﬂ éiop muscle

strength and endur
Movement coordlnatl airments while
performing self care/hom ﬁl agement activities

Neuromuscular reeducation to provide
dynamic (muscular) stability to maintain
the involved lumbosacral structures in less
symptomatic, mid-range positions during
self care-related functional activities
Manual therapy procedures and therapeutic
exercises to address identified thoracic
spine, ribs, lumbopelvic, or hip mobility
deficits

Therapeutic exercises to address trunk and
pelvic region muscle strength and
endurance deficits

Self-care/home management training in
maintaining the involved structures in mid-
range, less symptom producing positions
Initiate community/work reintegration
training in pain management strategies
while returning to community/work
activities

Chronic Low Back Pain with 0 Chronic, recurring lowq
and associated (referred)

Movement Coordination
Impairments
Spinal instabilities

extremity \tﬂiitﬁl 1 } }

#

pain

e

i

1 f

Presence of one or more of the following:

‘ ‘ H ‘ tﬁtmba(:k and/or low back-related lower

mity pain that worsens with sustained

end-range movements or positions

0., Lumbar hypermobility with segmental motion

7 assessment

O Mobility deficits of the thorax and
lumbopelvic/hip regions

0 Diminished trunk or pelvic region muscle
strength and endurance

0 Movement coordination impairments while
performing community/work related
recreational or occupational activities

Neuromuscular reeducation to provide
dynamic (muscular) stability to maintain
the involved lumbosacral structures in a
less symptomatic, mid-range positions
during household, occupational, or
recreational activities

Manual therapy procedures and therapeutic
exercises to address identified thoracic
spine, ribs, lumbopelvic, or hip mobility
deficits

Therapeutic (strengthening) exercises to
address trunk and pelvic region muscle
strength and endurance deficits
Community/work reintegration training in
pain management strategies while returning
to community/work activities
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ICF-based Category
(with ICD-10 associations)

Symptoms

Impairments of Body Function

Primary Intervention Strategies

Acute Low Back Pain with
Related (Referred) Lower
Extremity Pain
Flatback syndrome
Lumbago due to
displacement of
intervertebral disc

o

o

flexion activities

Acute low back pain that is
commonly associated with referred
buttock, thigh, or leg pain
Symptoms are often worsened with

and sitting

0 Low back and lower extremity pain that can be
centralized and diminished with specific postures
and/or repeated movements

Reduced lumbar lordosis

Limited lumbar extension mobility

Lateral trunk shift may be present

Clinical findings consistent with sub acute or

chronic low back p witllmovement
coordination im[ s classification criteria

O O0OO0OO0

Therapeutic exercises, manual therapy, or
traction procedures that promote
centralization and improve lumbar
extension mobility

Patient education in positions that promote
centralization

Progress to interventions consistent with
the Sub Acute or Chronic Low Back Pain
with Movement Coordination Impairments
intervention strategies

Acute Low Back Pain with
Radiating Pain
Lumbago with sciatica

o

lower extremity
0 Lower extremity

reported

Acute low back pain with associated 0
radiating (narrow band of
lancinating) pain in the involved

paresthesias,
numbness, and weakness may be

Lower extremit;

(ﬁ adicular Symptoms that are
present at rest Hﬁ;ﬂlwﬁim Jinitial to mid-

range spinal mobi r limb tension
tests/straight leg raisi T nd/or slump tests
0  Signs of nerve root involvement may be present

It is common for the symptoms and impairments of
body function in patients who have acute low back
pain with radiating pain to also be present in
patients who have acute low back pain with

Patient education in positions that reduce
strain or compression to the involved
nerves root(s) or nerves

Manual or mechanical traction

Manual therapy to mobilize the
articulations and soft tissues adjacent to the
involved nerve root(s) or nerves that
exhibit mobility deficits

Nerve mobility exercises in the pain free,
non-symptom producing ranges to improve

I related (referred) lower extremity pain the mobility of central (dural) and
peripheral neural elements
Sub Acute Low Back Pain with 0 Sub acute, recurfing, mi 0 Mid-back, back and back-related radiating Manual therapy to mobilize the

Radiating Pain
Lumbago with sciatica
1nv01v

o0 Lowe extremlty

47D

and/or low back pain wi
associated ra(ilatmg pain 1

e

numbness, and weakness tay be

ity
hesws

f back

HigtA

‘ ‘ pain or paresthesia that are reproduced with mid-
| | | ‘ %rﬁ and,worsen with end range:

er limb tension testing/straight leg raising
tests - and/or -

2. Slump tests

ay have lower extremity sensory, strength, or

reflex deficits associated with the involved

nerve(s)

articulations and soft tissues adjacent to the
involved nerve root(s) or nerves that
exhibit mobility deficits

Manual or mechanical traction

Nerve mobility and slump exercises in the
mid to end ranges to improve the mobility
of central (dural) and peripheral neural
elements

Chronic Low Back Pain with
Radiating Pain

0 Chronic, re

|
D..\HHHH\H

Lumbago with sciatica
0 Lower extremity

pain in the involvec

,mid and/or low 0 Mid back, low back, or lower extremity pain or
ciated radiating paresthesias that are reproduced with sustained
lower extremity end-range lower limb tension tests and/or slump
parqsﬁthemas, tests

numbness, and weakness may be

reported

0 Signs of nerve root involvement may be present

Manual therapy and therapeutic exercises
to address thoracolumbar and lower quarter
nerve mobility deficits.

Patient education pain management
strategies
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ICF-based Category
(with ICD-10 associations)

Impairments of Body Function

Primary Intervention Strategies

Acute or Sub Acute Low Back

Pain with Related Cognitive or

Affective Tendencies
Low back pain
Disorder of central nervous
system, specified as
central nervous system
sensitivity to pain

0 Acute or sub acute low back and/or
low back-related lower extremity

One or more of the following:
0 Two positive responses to Primary Care

Evaluation of Mental Disorders screen and affect
consistent with an individual who is depressed
High scores on the Fear-Avoidance Beliefs
Questionnaire and behayioral processes
consistent with an individual who has excessive
anxiety or fear !A \

High scores on t]p ain Catastrophizing Scale
and cognitive plLocess conslstent with rumination,
pessimismy or hHlplessness L

e Patient education and counseling to

addressing specific classification exhibited
by the patient (ie, depression, fear-
avoidance, pain castrophizing)

Chronic Low Back Pain with
Related Generalized Pain
Low back pain
Disorder of central nervous

system
Persistent somatoform pain
disorder

Low back and/or low back-related One or more of the
lower extremity pain with symptom 0 Two positive respon [{]: Primary Care
duration for > 3 months

Generalized pain not consistent with
other impairment-based
classification criteria presented in

this clinical guideline

Evaluation of Mental rs screen and affect
consistent with an 1nd1v1du ﬁ o0 is depressed
High scores on the Fear-Avoidance Beliefs
Questionnaire and behavioral processes
consistent with an individual who has excessive
anxiety and fear

on the Pain Catastrophizing Scale

e process consistent with rumination,
helplessness

Patient education and counseling to
addressing specific classification exhibited
by the patient (ie, depression, fear-
avoidance, pain castrophizing)

Low intensity, prolonged (aerobic) exercise
activities

2
al
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CLINICAL GUIDELINES

SUMMARY OF RECOMMENDATIONS

Risk Factors
Current literature does not support a definitive cause for initial episodes of low back
pain. Risk factors are multi-factorial, population specific, and only weakly associated
with the development of low back pain.
Clinical Course
The clinical course of low back pain can be described as acute,Sub acute, transient,
recurrent, or chronic. Given the high prevalence of recurrent and chronic low back
pain and the associated costs, clinicians should place high priority on interventions that
prevent (1) recurrences and (2) the transition to chronic low back pain.
Diagnosis/Classification <ﬁ \
Low back pain, without symptoms or signs of serious medical or psychological
conditions, associated with 1) mobility impairment in the thoracic, lumbar, or sacroiliac
regions, 2) referred or radiating pain into alower extremity, and 3) generalizedpain are
useful clinical findings for classifying a patient with low back pain into the following
International Statistical Classification of Diseases and Related Health Problems (ICD)
categories: low back pain, lumbago, lumbosacral segmental/somatic dysfunction, low
back strain, spinal instabilities, flatback syndrome,&go due to displacement of
intervertebral disc, lumbago with sciatica, and the associated International
Classification of Functioning, Disability, and Health (ICF) impairment-based category
of low back pain (b28013 Pain in back, b28018 Pain in body part, specified as pain in
buttock, groin, and thigh) and the following, corresponding impairments of body
function:
Acute or sub acute low back pain with mobility deficits (b7101 Mobility of several
joints)
Acute, sub acute, or chronic low back pain with movement coordination
impairments (b7601 Control of complex voluntary movements)
Acutwick pai related (referred) lower extremity pain (28015 Pain in
lower limb)

Acute, sub acute, or chro w back pain with radiating pain (b2804 Radiating
pain in a segment or region)

Acute or sub acute low back pain with related cognitive or affective tendencies
(b2703 Sensitivity to a noxious stimulus, b1522 Range of emotion, b1608
Thought functions, specified as the tendency to elaborate physical symptoms for
cognitive/ideational reasons, b1528 Emotional functions, specified as the
tendency to elaborate physical symptoms for emotional/affective reasons)

Chronic low back pain with related generalized pain (b2800 Generalized pain, b1520
Appropriateness of emotion, b1602 Content of thought)

The ICD diagnosis of lumbosacral segmental/somatic dysfunction and the associated
ICF diagnosis of acute low back pain with mobility deficits is made with a
reasonable level of certainty when the patient presents with the following clinical
findings:

e Acute low back, buttock or thigh pain (duration of one month or less)

e Restricted lumbar range of motion and segmental mobility
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e Low back and low back-related lower extremity symptoms reproduced
with provocation of the involved lower thoracic, lumbar or sacroiliac
segments

The ICD diagnosis of lumbosacral segmental/somatic dysfunction and the associated
ICF diagnosis of sub acute low back pain with mobility deficits is made with a
reasonable level of certainty when the patient presents with the following clinical
findings:
e Sub acute, unilateral, low back, buttock or thigh pain
e Symptoms reproduced with end-range spinal motions and provocation of the
involved lower thoracic, lumbar or sacroiliac segments
e Presence of thoracic, lumbar, pelvic girdle, or h1p active, segmental, or
accessory mobility deficits K

The ICD diagnosis of spinal instabilities and the associated ICF diagnosis of acute low
back pain with movement coordination impairments is made with a reasonable
level of certainty when the patient presents with the following clinical findings.
e Acute exacerbation of recurring low back pain and associated (referred) lower
extremity pain
e Symptoms produced with initial to mid-ran inal movements and
provocation of the involved lumbar segment(s
e Movement coordination impairments of the lumbopelvic region with low back
flexion and extension movements

The ICD diagnosis-of spinal instabilit d the associated ICF diagnosis of sub acute
low back pain with movement coordination impairments is made with a reasonable
level of certainty when the patient presents with the following clinical findings.
e Sub acute exacerbation of recurring low back pain and associated (referred)
lower extremity pain
) toms produced with mid-range motions that worsen with end range
ments or po s and provocation of the involved lumbar segment(s)
Lumbar segmental

Mobility deficits of the thorax and pelvic/hip regions may be present
Diminished trunk or pelvic region muscle strength and endurance
Movement coordination impairments while performing self care/home
management activities

The ICD diagnosis of spinal instabilities and the associated ICF diagnosis of chronic
low back pain with movement coordination impairments is made with a reasonable
level of certainty when the patient presents with the following clinical findings.
e Chronic, recurring low back pain and associated (referred) lower extremity pain
e Presence of one or more of the following:
Low back and/or low back-related lower extremity pain that worsens with
sustained end-range movements or positions
Lumbar hypermobility with segmental motion assessment
Mobility deficits of the thorax and lumbopelvic/hip regions
Diminished trunk or pelvic region muscle strength and endurance
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Movement coordination impairments while performing community/work related
recreational or occupational activities

The ICD diagnosis of flatback syndrome, or lumbago due to displacement of
intervertebral disc, and the associated ICF diagnosis of acute low back pain with
related (referred) lower extremity pain is made with a reasonable level of certainty
when the patient presents with the following clinical findings:
e Low back pain, commonly associated with referred buttock, thigh, or leg
pain, that worsens with flexion activities and sitting
e Low back and lower extremity pain that can be centralized and
diminished with positioning, manual procedures, and/or repeated
movements
e Lateral trunk shift, reduced lumbar lordosis, limited lumbar extension
mobility, and clinical findings associated withr%nsub acute or chronic low
back pain with movement coordination impairments category are commonly
present

The ICD diagnosis of lumbago with sciatica and the associated ICF diagnosis of acute
low back pain with radiating pain is made with a reasonable level of certainty when
the patient presents with the following clinical findings:
e Acute low back pain with associated radiatir&n in the involved lower
extremity

e Lower extremity paresthesias, numbness, and weakness may be reported
e Symptoms are reproduced or aggravated with-initial to mid-range spinal

mobility, lower limb tension/straight leg raising, and/or slump tests
e Signs of nerve root involvement (sensory, strength, or reflex deficits) may be
present

It is common for the symptoms and impairments of body function in patients who have
acute low back pain with radiating pain to also be present in patients who have
acute low pain w

lated (referred) lower extremity pain
The ICD diagnosis of lumba ith sciatica and the associated ICF diagnosis of sub
acute low back pain with radiating pain is made with a reasonable level of certainty
when the patient presents with the following clinical findings:

e Sub acute, recurring, mid-back and/or low back pain with associated radiating
pain and potential sensory, strength, or reflex deficits in the involved lower
extremity

e Symptoms are reproduced or aggravated with mid-range and worsen with end
range lower limb tension/straight leg raising and/or slump tests

The ICD diagnosis of lumbago with sciatica and the associated ICF diagnosis of
chronic low back pain with radiating pain is made with a reasonable level of
certainty when the patient presents with the following clinical findings:
e Chronic, recurring, mid back and/or low back pain with associated radiating
pain and potential sensory, strength, or reflex deficits in the involved lower
extremity
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e Symptoms are reproduced or aggravated with sustained end-range lower limb
tension/straight leg raising and/or slump tests

The ICD diagnosis of low back pain/low back strain/lumbago and the associated ICF
diagnosis of acute or sub acute low back pain with related cognitive or affective
tendencies is made with a reasonable level of certainty when the patient presents with
the following clinical findings:
e Acute or sub acute low back and/or low back-related lower extremity pain
e Presence of one or more of the following:
Two positive responses to Primary Care Evaluation of Mental Disorders for
depressive symptoms
High scores on the Fear-Avoidance Beliefs Questionnaire and behavior
consistent with an individual who has exces .VGN.G'[Y or fear
High scores on the Pain Catastrophizing Scale écogn Ve processes
consistent with individuals with high-helplessness, rumination, or pessimism
about low back pain

The ICD diagnosis of low back pain/low back strain/lumbago and the associated ICF
diagnosis of chronic low back pain with related generalized pain is made with a
reasonable level of certainty when the patient pres ith the following clinical
findings:

e Low back and/or low back-related lower extremity pain-with symptom duration

for > 3 months
e Generalized pain not consistent with-other impairment-based classification
criteria presented in this clinic eline

e Presence of depression, fear-avoidance beliefs, and/or pain catastrophizing
Differential Diagnosis
Clinicians should consider diagnostic classifications associated with serious medical
conditions or psychosocial factors.and initiate referral to the appropriate medical
practitioner when (1) the patient's clinical findings are suggestive of serious medical or
psychologi athology, (2) the reported activity limitations or impairments of body
function and structure are sistent with those presented in the
diagnosis/classification section of this guideline, or (3) when the patient’s symptoms
are not resolving with interventions aimed at normalization of the patient’s
impairments of body function
Examination — Outcome Measures
Clinicians should use validated self-report questionnaires, such as the Oswestry
Disability Index and the Roland—Morris Disability Questionnaire. These tools are
useful for identifying a patient’s baseline status relative to pain, function, and disability
and for monitoring a change in patient’s status throughout the course of treatment.
Examination — Activity Limitation and Participation Restriction Measures
Clinicians should routinely assess activity limitation and participation restriction
through validated self-report or performance based measures. Changes in the patient’s
level of activity limitation and participation restriction should be monitored with these
same measures over the course of treatment.
Interventions — Manual Therapy
Clinicians should consider utilizing thrust manipulative procedures to reduce pain and
disability in patients with mobility deficits and acute low back and back-related buttock
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or thigh pain. Thrust manipulative and non-thrust mobilization procedures can also be
used to improve spine and hip mobility and reduce pain and disability in patients with
sub acute and chronic low back and back-related lower extremity pain.

Interventions — Trunk Coordination, Strengthening and Endurance Exercises
Clinicians should consider utilizing trunk coordination, strengthening, and endurance
exercises to reduce low back pain and disability in patients with sub acute and chronic
low back pain with movement coordination impairments and in patients post lumbar
microdiscectomy.

Interventions — Centralization and Directional Preference Exercises and
Procedures

Clinicians should consider utilizing repeated movements, exercises,-or procedures to
promote centralization to reduce symptoms in patients with acute low back pain with
related (referred) lower extremity pain. Clinicians should cc‘)‘iﬁer using repeated
exercises in a specific direction determined by treatment response to improve mobility
and reduce symptoms in patients with acute or sub acutelow back pain with mobility
deficits.

Interventions — Flexion Exercises

Clinicians can consider flexion exercises, combined with other interventions such as
manual therapy, strengthening exercises, nerve mobilization procedures, and
progressive walking for reducing pain and disability in older patients with chronic low
back pain with radiating pain. x

Interventions — Lower Quarter Nerve Mobilization Procedures

Clinicians should consider utilizing lower quarter nerve mobilization procedures

to reduce pain and disability in patients with.sub acute and'chronic low back

pain and radiating pain.

Interventions —Traction

There is conflicting evidence for the efficacy of intermittent lumbar traction for patients
with low back pain. There is preliminary evidence that a subgroup of patients with
signs of nerve root compression along with peripheralization of symptoms or a positive
crossed straight leg raise will benefit from intermittent lumbar traction in the prone
position. is mode vidence that clinicians should not utilize intermittent or
static lumbar traction for r ing symptoms in patients with acute or sub acute, non-
radicular low back pain or for patients with chronic low back pain.

Interventions — Patient Education and Counseling

Clinicians should not utilize patient education and counseling strategies that either
directly or indirectly increase the perceived threat or fear associated with low back
pain, such as education and counseling strategies that 1) promote extended bed-rest or
2) provide in-depth, pathoanatomical explanations for the causes of low back pain.
Patient education and counseling strategies for patients with low back pain should
emphasize 1) the promotion of the understanding of the anatomical/structural strength
inherent in the human spine, 2) the neuroscience that explains pain perception, 3) the
overall favorable prognosis of low back pain, 4) the use of active pain coping strategies
that decrease fear and catastrophizing, 5) the early resumption of normal or vocational
activities, even when still experiencing pain, and 6) the importance of improvement in
activity levels, not just pain relief.

Interventions — Progressive Endurance Exercise and Fitness Activities
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Clinicians should consider 1) moderate to high intensity exercise for patients with
chronic low back pain without generalized pain, and 2) incorporating progressive, low
intensity, sub-maximal fitness and endurance activities into the pain management and
health promotion strategies for patients with chronic low back pain with generalized

pain.




AFFILIATIONS & CONTACTS
Authors:

Anthony Delitto, PT, PhD

Professor and Chair

School of Health & Rehabilitation Sciences
University of Pittsburgh

Pittsburgh, Pennsylvania

delitto@pitt.edu

Steven Z. George, PT, PhD

Associate Professor

Assistant Department Chair

Department of Physical Therapy

Center for Pain Research and Behavioral
Health

University of Florida

Gainesville, Florida
szgeorge(@phhp.ufl.edu

Linda Van Dillen, PT, PhD

Associate Professor in Physical Therapy and

Orthopaedic Surgery
Program in Physical Therapy
School of Medicine
Washington University

St. Louis, Missouri
vandillenl@wustl.edu

Julie M. Whi

' DSc
Manual Physical Therapy Fellow irector
Transition DPT Director

Evidence In Motion
Louisville, Kentucky
julie@eimpt.com

Gwendolyn A. Sowa, MD, PhD
Assistant Professor

Department of Physical Medicine and
Rehabilitation

Co-Director, Ferguson Laboratory for
Orthopaedic Research

Department of Orthopaedics
University of Pittsburgh

Pittsburgh, PA 15213

Paul Shekelle, MD, PhD

83

Reviewers

J. Haxby Abbott, MScPT, PhD
University of Otago

Dunedin School of Medicine
Dunedin, New Zealand
haxby.abbott@otago.ac.nz

Roy D. Altman, MD

Professor of Medicine

Division of Rheu ogy and Immunology
David Geffen School of Medicine at UCLA
Los Angeles, CA

journals@royaltman.com

Matthew Briggs, DPT
Coordinator, Sports Physical Therapy

Residen
The Ohio niversity
Columbus, Oh

matt.briggs@osumc.edu

vid Butler, PT, GDAMT, M SPP SC
irector,
Neuro Orthopaedic Institute
Senior Lecturer
Division of Health Sciences
University of South Australia
Adelaide, Australia
david@noigroup.com

Joseph P Farrell, DPT, M App Sci
Senior Clinical Faculty

PT Fellowship in Advanced Orthopedic
Manual Therapy

Kaiser Permanente

Hayward, California
jfarrell235@gmail.com

Amanda Ferland, DPT
Clinic Director

MVP Physical Therapy
Federal Way, Washington
aferland@mvppt.com



Director

Southern California Evidenced-Based Practice
Center

Rand Corporation

Santa Monica, California

shekelle@rand.org

Thomas R. Denninger, DPT
Proaxis Therapy

Greenville, South Carolina
tom.denninger@proaxistherapy.com

Joseph J. Godges, DPT, MA

ICF Practice Guidelines Coordinator
Orthopaedic Section APTA, Inc.

La Crosse, Wisconsin
icf@orthopt.org

84
Helene Fearon, PT
Fearon & Levine Consulting
Phoenix, Arizona
helenefearon@fearonlevine.com

Julie M. Fritz, PT, PhD

Associate Professor

University of Utah

Clinical Outcomes Research Scientist
Intermountain Health'Care

Salt Lake City, Utah

julie.fritz@hsc

Associate Professor
School of Rehabilitation Science
McMaster University

Hamilton, Ontario, Canada
macderj@mecmaster.ca

James W.
Larsen Sports

son, DPT
dicine and Physical Therapy

~ Hudson, Wisconsin

Jw@eipconsulting.com

hilip McClure, PT, PhD
Professor

Department of Physical Therapy
Arcadia University

Glenside, Pennsylvania
mcclure@arcadia.edu

Stuart M. McGill, PhD

Professor,

Department of Kinesiology

Director, Spine Biomechanics Laboratory
University of Waterloo

Waterloo, Ontario, Canada
mcgill@uwaterloo.ca

Leslie Torburn, DPT
Principal and Consultant
Silhouette Consulting, Inc.
San Carlos, California
torburn@yahoo.com



85

Mark Werneke, PT, MS
Spine Rehabilitation
CentraState Medical Center
Freehold, New Jersey
mwerneke@centrastate.com




86

REFERENCES

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Adams MA, Hutton WC. The mechanical function of the lumbar apophyseal joints.
Spine. 1983;8:327-330.

Aina A, May S, Clare H. The centralization phenomenon of spinal symptoms--a
systematic review. Man Ther. 2004;9:134-143.

Airaksinen O, Brox JI, Cedraschi C, et al. Chapter 4. European guidelines for the
management of chronic nonspecific low back pain. Eur Spine J. 2006;15 Suppl 2:S192-
300.

Albaladejo C, Kovacs FM, Royuela A, del Pino R, Zamora J. The efficacy of a short
education program and a short physiotherapy program for treating low back pain in
primary care: a cluster randomized trial. Spine. 2010;35:483-496.

Altman R, Alarcon G, Appelrouth D, et al. The American C e of Rheumatology
criteria for the classification and reporting of osteoarthritis of the hip. Arthritis Rheum.
1991;34:505-514.

Andersson GB. Epidemiological features of chronic low-back pain. Lancet.
1999;354:581-585.

Arab AM, Salavati M, Ebrahimi I, Ebrahim Mousavi M. Sensitivity, specificity and
predictive value of the clinical trunk muscle endurance tests in low back pain. Clin

Rehabil. 2007;21:640-647.
Assendelft WJ, Morton SC, Yu EL; Suttorp MJ, Shek 'G. Spinal manipulative therapy
for low back pain. Cochrane Database Syst Rev. 2004; 00447.

Assendelft WJ, Morton SC, Yu El, Suttorp MJ, Shekelle PG. Spinal manipulative therapy
for low back pain. A meta-analysis of effectiveness relative'to other therapies. Ann Intern
Med. 2003;138:871-881. ‘

Atkinson JH, Slater MA, Patterson TL, Grant I, Garfin SR. Prevalence, onset, and risk of
psychiatric diserders in men with chronic low back pain: a controlled study. Pain.
1991;45:111-121.

Aure OF, Nilsen JH, Vasseljen O. Manual therapy and exercise therapy in patients with
chronic low back pain: a randomized, controlled trial with 1-year follow-up. Spine.
2003;28: 1; disc 531-522.

Backstrom KM, Whitman lynn TW. Lumbar spinal stenosis-diagnosis and

an Ther. 2011;16:308-317.

Balagu¢ F, Damidot P, Nordin M, Parnianpour M, Waldburger M. Cross-sectional study
of the isokinetic muscle trunk strength among school children. Spine. 1993;18:1199-
1205.

Baliki MN, Chialvo DR, Geha PY, et al. Chronic pain and the emotional brain: specific
brain activity associated with spontaneous fluctuations of intensity of chronic back pain.

J Neurosci. 2006;26:12165-12173.

Battie MC, Videman T. Lumbar disc degeneration: epidemiology and genetics. J Bone
Joint Surg Am. 2006;88 Suppl 2:3-9.

Battie MC, Videman T, Kaprio J, et al. The Twin Spine Study: contributions to a
changing view of disc degeneration. Spine J. 2009;9:47-59.

Beattie PF, Nelson RM, Michener LA, Cammarata J, Donley J. Outcomes after a prone
lumbar traction protocol for patients with activity-limiting low back pain: a prospective
case series study. Arch Phys Med Rehabil. 2008;89:269-274.




18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

87
Bekkering GE, Hendriks HIM, Koes BW, et al. National Practice Guideline for the
physiotherapeutic management of patients with low back pain. Physiotherapy.
2003;89:82-96.
Ben-Galim P, Ben-Galim T, Rand N, et al. Hip-spine syndrome: the effect of total hip
replacement surgery on low back pain in severe osteoarthritis of the hip. Spine.
2007;32:2099-2102.
Bener A, Alwash R, Gaber T, Lovasz G. Obesity and low back pain. Coll Antropol.
2003;27:95-104.
Bergquist-Ullman M, Larsson U. Acute low back pain in industry. A controlled
prospective study with special reference to therapy and confounding factors. Acta Orthop
Scand. 1977;1-117.
Beurskens AJ, de Vet HC, Koke AJ, et al. Efficacy of traction for non-specific low back
pain: a randomised clinical trial. Lancet. 1995;346:1596-1600.
Bierma-Zeinstra SM, Bohnen AM, Ramlal R, Ridderik(ffmhaar JA, Prins A.
Comparison between two devices for measuring hip joint motions. Clin Rehabil.
1998;12:497-505.
Bigos S, Bowyer O, Braen G, et al. Acute Low Back Problems in Adults. AHCPR
Publication 95-0642. Rochville, MD: Agency for Health Care Policy and Research,
Public Health Service, US Department of Health and Human'Services; 1994.
Binkley J, Stratford PW, Gill C. Interrater reliabili lumbar accessory motion mobility
testing. Phys Ther. 1995;75:786-792; discussion 7335\
Birrell F, Croft P, Cooper C, Hosie G, Macfarlane G, Silman A. Predicting radiographic
hip osteoarthritis from range of movement. Rheumatology (Oxford). 2001;40:506-512.
Bodack MP, Monteiro M. Therapeutic exercise in the treatment of patients with lumbar
spinal stenosis. Clin Orthop Relat Res. 2001;144-152.
Boden SD, Davis DO, Dina TS, Patronas NJ, Wiesel SW. Abnormal magnetic-resonance
scans of the lumbar spine in asymptomatic subjects. A prospective investigation. J Bone
Joint Surg Am. 1990,72:403-408.
Bombardier C. Outcome assessments in the evaluation of treatment of spinal disorders.
Introduction. Spine. 2000;25:3097-3099:
Bombarmfutcom ssments in the evaluation of treatment of spinal disorders:
summary and general reco dations. Spine. 2000;25:3100-3103.
Boos N, Semmer N, Elfering al. Natural history of individuals with asymptomatic
dise abnormalities in magnetic resonance imaging: predictors of low back pain-related
medical consultation and work incapacity. Spine. 2000;25:1484-1492.
Borkan JM; Koes B, Reis S, Cherkin DC. A report from the Second International Forum
for Primary Care Research on Low Back Pain. Reexamining priorities. Spine.
1998;23:1992-1996.
Brennan GP, Fritz JM, Hunter SJ, Thackeray A, Delitto A, Erhard RE. Identifying
subgroups of patients with acute/subacute "nonspecific" low back pain: results of a
randomized clinical trial. Spine. 2006;31:623-631.
Brennan GP, Fritz JM, Hunter SJ, Thackeray A, Delitto A, Erhard RE. Identifying
subgroups of patients with acute/subacute "nonspecific" low back pain: results of a
randomized clinical trial. Spine. 2006;31:623-631.
Browder DA, Childs JD, Cleland JA, Fritz JM. Effectiveness of an extension-oriented
treatment approach in a subgroup of subjects with low back pain: a randomized clinical
trial. Phys Ther. 2007;87:1608-1618; discussion 1577-1609.




36.

37.

38.

39.

40.

41.
42.

43,
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

88
Bunzli S, Gillham D, Esterman A. Physiotherapy-provided operant conditioning in the
management of low back pain disability: A systematic review. Physiother Res Int.
2011;16:4-19.
Burton AK, Waddell G, Tillotson KM, Summerton N. Information and advice to patients
with back pain can have a positive effect. A randomized controlled trial of a novel
educational booklet in primary care. Spine. 1999;24:2484-2491.
Burton AK, Waddell G, Tillotson KM, Summerton N. Information and advice to patients
with back pain can have a positive effect. A randomized controlled trial of a novel
educational booklet in primary care. Spine. 1999;24:2484-2491.
Busch AJ, Barber KA, Overend TJ, Peloso PM, Schachter CL. Exercise for treating
fibromyalgia syndrome. Cochrane Database Syst Rev. 2007,€D003786.
Carey TS, Garrett JM, Jackman A, Hadler N. Recurrence and care seeking after acute
back pain: results of a long-term follow-up study. North Carolina Back Pain Project. Med
Care. 1999;37:157-164. x
Carnes D, Ashby D, Underwood M. A systematic review of pain drawing literature:
should pain drawings be used for psychologic screening? Clin J Pain. 2006;22:449-457.
Carragee E. Surgical treatment of lumbar disk disorders. JAMA. 2006;296:2485-2487.
Cavanaugh JM. Neural mechanisms of lumbar pain. Spine. 1995;20:1804-1809.
Cecchi F, Molino-Lova R, Chiti M, et al. Spinal manipulation compared with back school
and with individually delivered physiotherapy for t atment of chronic low back pain:
a randomized trial with one-year follow-up. Clin R;RZ)OIO;M:%-%.
Chatzitheodorou D, Kabitsis C, Malliou P, Mougios V. ilot study of the effects of
high-intensity aerobic exercise versus passive interventions on pain, disability,
psychological strain, and serum cortisol concentrations in people with chronic low back
pain. Phys Ther. 2007;87:304-312.
Cherkin DC, Deyo RA, Street JH, Barlo . Predicting poor outcomes for back pain
seen in primary care using patients' own criteria. Spine. 1996;21:2900-2907.
Childs JD, Cleland JA, Elliott JM, et al. Neck pain: Clinical practice guidelines linked to
the International Classification.of Functioning, Disability, and Health from the
Orthopedic Section of the American Physical Therapy Association. J Orthop Sports Phys

Ther. 2%1 -A34.
Childs JD, Flynn TW, Frit

A perspective for considering the risks and benefits of
spinal manipulation in patien h low back pain. Manual Therapy. 2006;11:316-320.
Childs JD, Fritz JM, Flynn TW, et al. A clinical prediction rule to identify patients with
low back pain most likely to benefit from spinal manipulation: a validation study. Ann
Intern Med. 2004;141:920-928.

Childs JD, Piva SR, Fritz JM. Responsiveness of the numeric pain rating scale in patients
with low back pain. Spine. 2005;30:1331-1334.

Choi BK, Verbeek JH, Tam WW-S, Jiang JY. Exercises for prevention of recurrences of
low-back pain. Cochrane Database Syst Rev. 2010;CD006555.

Chou R, Fu R, Carrino JA, Deyo RA. Imaging strategies for low-back pain: systematic
review and meta-analysis. Lancet. 2009;373:463-472.

Chou R, Qaseem A, Owens DK, Shekelle P. Diagnostic imaging for low back pain:
advice for high-value health care from the American College of Physicians. Ann Intern
Med. 2011;154:181-189.

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



55.

56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

89
Cibere J, Thorne A, Bellamy N, et al. Reliability of the hip examination in
osteoarthritis: effect of standardization. Arthritis Rheum. 2008;59:373-381.
Cieza A, Stucki G, Weigl M, et al. ICF Core Sets for low back pain. J Rehabil Med.
2004;69-74.
Cieza A, Stucki G, Weigl M, et al. ICF Core Sets for chronic widespread pain. J Rehabil
Med. 2004;63-68.
Clapis P, Davis S, Davis R. Reliability of inclinometer and goniometric measurements of
hip extension flexibility using the modified Thomas test. Physiother Theor Pract.
2008;24:135-141.
Clare HA, Adams R, Maher CG. A systematic review of efficacy of McKenzie therapy
for spinal pain. Aust J Physiother. 2004;50:209-216.
Clarke J, van Tulder M, Blomberg S, de Vet H, van der Heijden G, Bronfort G. Traction
for low back pain with or without sciatica: an updated systematic review within the
framework of the Cochrane collaboration. Spine. 2006;€:K 1 m599.
Cleland J, Fritz J, Kulig K, et al. Comparison of the effectiveness of three manual
physical therapy techniques in a subgroup of patients with low back pain who satisfy a
clinical prediction rule: a randomized clinical trial. Spine. 2009;35:2720-2729.
Cleland J, Palmer J. Effectiveness of manual physical therapy, therapeutic exercise, and
patient education on bilateral disc displacement without reduction- of the
temporomandibular joint: a single-case design. J Olwﬁports Phys Ther. 2004;34:535-
548.
Cleland JA, Childs JD, Palmer JA, Eberhart S. Slump stretching in the management of
non-radicular low back pain: a pilot clinical trial. Man Ther. 2006;11:279-286.
Cleland JA, McRae M. Complex regional pain syndrome I:‘'management through the use
of vertebral and sympathetic trunk mobilization. J Man Manip Ther. 2002;10:188-199.
Cliborne AV, Wainner RS, Rhon DI, et al. Clinical hip tests and a functional squat test in
patients with knee osteoarthritis: reliability, prevalence of positive test findings, and
short-term response to hip mobilization. J Orthop Sports Phys Ther. 2004;34:676-685.
Cohen I, Rainville J. Aggressive exercise as treatment for chronic low back pain. Sports
Med. 2002;32:75-82.
Costa Lﬂaa Lda C,
tester reliability of two cli
Physiother Res Int. 2006;11: .
Costa LO, Maher CG, Latimer J, et al. Motor control exercise for chronic low back pain:
a randomized placebo-controlled trial. Phys Ther. 2009;89:1275-1286.
Coudeyre E, Tubach F, Rannou F, et al. Effect of a simple information booklet on pain
persistence after an acute episode of low back pain: a non-randomized trial in a primary
care setting. PLOS One. 2007;2:e706.
Crombez G, Eccleston C, Baeyens F, Eelen P. When somatic information threatens,
catastrophic thinking enhances attentional interference. Pain. 1998;75:187-198.
Crombez G, Vlaeyen JW, Heuts PH, Lysens R. 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.
Currie SR, Wang J. Chronic back pain and major depression in the general Canadian
population. Pain. 2004;107:54-60.
Currier L, Proechlich P, Carow S, et al. Development of a clinical prediction rule to
identify patients with knee pain and clinical evidence of knee osteoarthritis who

cado RL, Oliveira Wde M, Ferreira PH. Short report: intra-
tests of transversus abdominis muscle recruitment.



74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

&4.

85.

86.

87.

88.

89.

90.

91.

92.

90
demonstrate a favorable short-term response to hip mobilization. Physical Therapy.
2007;87:1106-1119.

Dahm KT, Brurberg KG, Jamtvedt G, Hagen KB. Advice to rest in bed versus advice to
stay active for acute low-back pain and sciatica. Cochrane Database Syst Rev.
2010;CD007612.

Dankaerts W, O'Sullivan PB, Straker LM, Burnett AF, Skouen JS. The inter-examiner
reliability of a classification method for non-specific chronic low back pain patients with
motor control impairment. Man Ther. 2006;11:28-39.

Delitto A, Cibulka MT, Erhard RE, Bowling RW, Tenhula JA. Evidence for use of an
extension-mobilization category in acute low back syndrome: a prescriptive validation
pilot study. Phys Ther. 1993,73:216-222; discussion 223-218:

Deyo RA, Andersson G, Bombardier C, et al. Outcome measures for studying patients
with low back pain. Spine. 1994;19:2032S-2036S. » :

Deyo RA, Battie M, Beurskens AJ, et al. Outcome meéeshow back pain research.
A proposal for standardized use. Spine. 1998;23:2003-2013.

Deyo RA, Diehl AK. Cancer as a cause of back pain: frequency, clinical presentation,
and diagnostic strategies. J Gen Intern Med: 1988;3:230-238.

Deyo RA, Mirza SK, Turner JA, Martin BI. Overtreating chronic back pain: time to back
off? J Am Board Fam Med. 2009;22:62-68.

Deyo RA, Rainville J, Kent DL. What can the histo d physical examination tell us
about low back pain? JAMA. 1992;268:760-765. “

Dimar JR, 2nd, Glassman SD, Raque GH, Zhang YP, Shields CB. The influence of spinal
canal narrowing and timing of decompression on neurologic recovery after spinal cord
contusion in a rat model. Spine. 1999;24:1623-1633.

Dionne CE, Dunn KM, Croft PR. Doe pain prevalence really decrease with
increasing age? A-systematic review. A geing. 2006;35:229-234.

Dionne CE, Le'Sage N, Franche RL, Dorval M, Bombardier C, Deyo RA. Five questions
predicted long-term, severe, back-related functional limitations: evidence from three
large prospective studies. J Clin Epidemiol. 2011;64:54-66.

Dionne CE, Von Korff M, Koepsell TD; Deyo RA, Barlow WE, Checkoway H. Formal
educatich pai view. J Epidemiol Community Health. 2001;55:455-468.
Donelson R. Reliability o cKenzie assessment. J Orthop Sports Phys Ther.
2000;30:770-775.

Duggleby T, Kumar S. Epidemiology of juvenile low back pain: a review. Disabil
Rehabil..1997;19:505-512.

Duque I, Parra JH, Duvallet A. Maximal aerobic power in patients with chronic low back
pain: a comparison with healthy subjects. Eur Spine J. 2011;20:87-93.

Ellison JB, Rose SJ, Sahrmann SA. Patterns of hip rotation range of motion: a
comparison between healthy subjects and patients with low back pain. Phys Ther.
1990;70:537-541.

Elvin A, Siosteen AK, Nilsson A, Kosek E. Decreased muscle blood flow in fibromyalgia
patients during standardised muscle exercise: a contrast media enhanced colour Doppler
study. Eur J Pain. 2006;10:137-144.

Erhard RE, Delitto A, Cibulka MT. Relative effectiveness of an extension program and a
combined program of manipulation and flexion and extension exercises in patients with
acute low back syndrome. Phys Ther. 1994;74:1093-1100.

Evans K, Refshauge KM, Adams R. Trunk muscle endurance tests: reliability, and gender
differences in athletes. J Sci Med Sport. 2007;10:447-455.




93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

91
Fairbank JC, Couper J, Davies JB, O'Brien JP. The Oswestry low back pain disability
questionnaire. Physiotherapy. 1980;66:271-273.
Fink HA, Lederle FA, Roth CS, Bowles CA, Nelson DB, Haas MA. The accuracy of
physical examination to detect abdominal aortic aneurysm. Arch Intern Med.
2000;160:833-836.
Flicker PL, Fleckenstein JL, Ferry K, et al. Lumbar muscle usage in chronic low back
pain. Magnetic resonance image evaluation. Spine. 1993;18:582-586.
Flynn T, Fritz J, Whitman J, et al. A clinical prediction rule for classifying patients with
low back pain who demonstrate short-term improvement with spinal manipulation. Spine.
2002;27:2835-2843.
Freburger JK, Holmes GM, Agans RP, et al. The rising prevalence of chronic low back
pain. Arch Intern Med. 2009;169:251-258.
Fritz J. Disentangling classification systems from their.dndividual categories and the
category specific criteria: an essential consideration to leuﬁinical utility. Journal of
Manual & Manipulative Therapy. 2010;18:205-208.
Fritz JM. Use of a classification approach to the treatment of 3 patients with low back
syndrome. Phys Ther. 1998;78:766-777.
Fritz JM, Beneciuk J, George SZ. Relationship Between Categorization With the STarT
Back Screening Tool and Prognosis for People Receiving Physical Therapy for Low
Back Pain. Phys Ther. 2011;91:722-732.
Fritz JM, Brennan GP, Clifford SN, Hunter SJ, ThaNA. An examination of the
reliability of a classification algorithm for subgrouping patients with low back pain.
Spine. 2006;31:77-82.
Fritz JM, Childs JD, Flynn TW. Prag

tic application of aclinical prediction rule in
primary care to identify patients with | ck pain with a good prognosis following a
brief spinal manipulation intervention. BMC Fam Pract. 2005;6:29.

Fritz JM, Cleland JA, Childs JD. Subgrouping patients with low back pain: evolution of a
classification approach to physical therapy. J Orthop Sports Phys Ther. 2007;37:290-302.
Fritz JM, Delitto A, Erhard RE. Comparison of classification-based physical therapy with
therapy.based on clinical practice guidelines for patients with acute low back pain: a
randorm'Wcal trial. Spine. 2003;28:1363-1371; discussion 1372.

Fritz JM, Delitto A, Erhar Comparison of classification-based physical therapy with
therapy based on clinical pra uidelines for patients with acute low back pain: a
randomized clinical trial. Spine. 2003;28:1363-1371; discussion 1372.

Fritz JM, Delitto A, Vignovic M, Busse RG. Interrater reliability of judgments of the
centralization phenomenon and status change during movement testing in patients with
low back pain. Arch Phys Med Rehabil. 2000;81:57-61.

Fritz JM, George S. The use of a classification approach to identify subgroups of patients
with acute low back pain. Interrater reliability and short-term treatment outcomes. Spine.
2000;25:106-114.

Fritz JM, George SZ. Identifying psychosocial variables in patients with acute work-
related low back pain: the importance of fear-avoidance beliefs. Phys Ther. 2002;82:973-
983.

Fritz JM, George SZ, Delitto A. The role of fear-avoidance beliefs in acute low back
pain: relationships with current and future disability and work status. Pain. 2001;94:7-15.
Fritz JM, Irrgang JJ. A comparison of a modified Oswestry Low Back Pain Disability
Questionnaire and the Quebec Back Pain Disability Scale. Phys Ther. 2001;81:776-788.




I11.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

92
Fritz JM, Lindsay W, Matheson JW, et al. Is there a subgroup of patients with low
back pain likely to benefit from mechanical traction? Results of a randomized clinical
trial and subgrouping analysis. Spine. 2007;32:E793-800.
Fritz JM, Whitman JM, Childs JD. Lumbar spine segmental mobility assessment: an
examination of validity for determining intervention strategies in patients with low back
pain. Arch Phys Med Rehabil. 2005;86:1745-1752.
Frost H, Lamb S, Stewart-Brown S. Responsiveness of a Patient Specific Outcome
Measure compared with the Oswestry Disability Index v2.1 and Roland Morris Disability
Questionnaire for patients with subacute and chronic low back pain. Spine.
2008;33:2450-2457.
Gatchel RJ, Polatin PB, Noe C, Gardea M, Pulliam C, Thompson J. Treatment- and cost-
effectiveness of early intervention for acute low-back pain patients: a one-year
prospective study. J Occup Rehabil. 2003;13:1-9.
George SZ. Characteristics of patients with lower extrfgityhtoms treated with slump
stretching: a case series. J Orthop Sports Phys Ther. 2002;32:391-398.
George SZ. Differential diagnosis and treatment for a patient with lower extremity
symptoms. J Orthop Sports Phys Ther. 2000;30:468-472.
George SZ. Fear: a factor to consider in musculoskeletal rehabilitation. J Orthop Sports
Phys Ther. 2006;36:264-266.
George SZ, Fritz JM, Bialosky JE, Donald DA. Th ct of a fear-avoidance-based
physical therapy intervention for patients with acut:&ack pain: results of a
randomized clinical trial. Spine. 2003;28:2551-2560.
George SZ, Fritz JM, Childs JD. Investigation of elevated fear-avoidance beliefs for
patients with low back pain: a secon: analysis involving patients enrolled in physical
therapy clinical trials. J Orthop Sports Ther. 2008;38:50-58.
George SZ, Fritz JM, McNeil DW. Fear-avoidance beliefs as measured by the fear-
avoidance beliefs questionnaire: change in fear-avoidance beliefs questionnaire is
predictive of change in self-report of disability and pain intensity for patients with acute
low back pain. Clin J Pain. 2006;22:197-203.
Gill NW, Crowell MS. Medical screening and evacuation: cauda equina syndrome in a

combatw)rthop Phys Ther. 2009;39:541-549.
Godges J, MacRae P, Eng . Effects of exercise on hip range of motion, trunk muscle
performance, and gait econo

hysical Therapy. 1993,73:468-477.
Godges JJ, Anger MA, Zimmerman G, Delitto A. Effects of education on return-to-work
status for people with fear-avoidance beliefs and acute low back pain. Phys Ther.
2008;88:231-239.
Gouttebarge V, Wind H, Kuijer PP, Frings-Dresen MH. Reliability and validity of
Functional Capacity Evaluation methods: a systematic review with reference to
Blankenship system, Ergos work simulator, Ergo-Kit and Isernhagen work system. Int
Arch Occup Environ Health. 2004;77:527-537.
Gran JT. An epidemiological survey of the signs and symptoms of ankylosing
spondylitis. Clin Rheumatol. 1985;4:161-169.
Grevitt M, Pande K, O'Dowd J, Webb J. Do first impressions count? A comparison of
subjective and psychologic assessment of spinal patients. Eur Spine J. 1998;7:218-223.
Guyatt GH, Sackett DL, Sinclair JC, Hayward R, Cook DJ, Cook RJ. Users' guides to the
medical literature. IX. A method for grading health care recommendations. Evidence-
Based Medicine Working Group. JAMA. 1995;274:1800-1804.




128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

93
Hagen EM, Eriksen HR, Ursin H. Does early intervention with a light mobilization
program reduce long-term sick leave for low back pain? Spine. 2000;25:1973-1976.
Hagen KB, Hilde G, Jamtvedt G, Winnem M. Bed rest for acute low-back pain and
sciatica. Cochrane Database Syst Rev. 2004;CD001254.
Haggman S, Maher CG, Refshauge KM. Screening for symptoms of depression by
physical therapists managing low back pain. Phys Ther. 2004;84:1157-1166.
Hall T, Beyerlein C, Hansson U, Lim HT, Odermark M, Sainsbury D. Mulligan traction
straight leg raise: A pilot study to investigate effects on range of motion in patients with
low back pain. J Man Manip Ther. 2006;14:95-100.
Hall T, Cacho A, McNee C, Riches J, Walsh J. Effects of Mulligan traction straight leg
raise on range of movement. J Man Manip Ther. 2001;9:128-133.
Hamberg-van Reenen HH, Ariéns GAM, Blatter BM, van-Mechelen W, Bongers PM. A
systematic review of the relation between physical capacity and future low back and
neck/shoulder pain. Pain. 2007;130:93-107. {‘ \
Hancock MJ, Maher CG, Latimer J, Herbert RD, McAuley JH. Independent evaluation of
a clinical prediction rule for spinal manipulative therapy: a randomised controlled trial.
Eur Spine J. 2008;17:936-943.
Hart D, Werneke M, Wang Y. Computerized Adaptive Testing for patients with lumbar
spine impairments produced valid and responsive measures of function. Spine.
2010;35:2157-2164.
Hart DL, Mioduski JE, Werneke MW, Stratford PW. lated computerized adaptive
test for patients with lumbar spine impairments was efficient.and produced valid
measures of function. J Clin Epidemiol. 2006;59:947-956.
Hart DL, Werneke MW, George SZ, et al. Screening for elevated levels of fear-avoidance
beliefs regarding work or physical activities in people receiving outpatient therapy. Phys
Ther. 2009;89:770-785.
Harvey J, Tannér S. Low back pain in young athletes. A practical approach. Sports Med.
1991;12:394-406.
Hay EM, Dunn KM, Hill JC, et al. A randomised clinical trial of subgrouping and
targeted treatment for low back pain compared with best current care. The STarT Back

Trial SWOCOI. B usculoskelet Disord. 2008;9:58.
Hayden JA, van Tulder almivaara A, Koes BW. Exercise therapy for treatment of
non-specific low back pain.

wrane Database Syst Rev. 2005;CD000335.

Henschke N, Maher C, Refshauge K. Screening for malignancy in low back pain patients:
a systematic review. Eur Spine J. 2007;16:1673-1679.

Henschke N, Maher CG, Refshauge KM. A systematic review identifies five "red flags"
to screen for vertebral fracture in patients with low back pain. J Clin Epidemiol.
2008;61:110-118:

Henschke N, Maher CG, Refshauge KM, et al. Prevalence of and screening for serious
spinal pathology in patients presenting to primary care settings with acute low back pain.
Arthritis Rheum. 2009;60:3072-3080.

Henschke N, Ostelo RW, van Tulder MW, et al. Behavioural treatment for chronic low-
back pain. Cochrane Database Syst Rev. 2010;CD002014.

Hicks GE, Fritz JM, Delitto A, McGill SM. Preliminary development of a clinical
prediction rule for determining which patients with low back pain will respond to a
stabilization exercise program. Arch Phys Med Rehabil. 2005;86:1753-1762.




146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

94
Hicks GE, Fritz JM, Delitto A, Mishock J. Interrater reliability of clinical examination
measures for identification of lumbar segmental instability. Arch Phys Med Rehabil.
2003;84:1858-1864.
Hicks GE, Morone N, Weiner DK. Degenerative lumbar disc and facet disease in older
adults: prevalence and clinical correlates. Spine. 2009;34:1301-1306.
Hicks GE, Simonsick EM, Harris TB, et al. Trunk muscle composition as a predictor of
reduced functional capacity in the health, aging and body composition study: the
moderating role of back pain. J Gerontol. 2005;60:1420-1424.
Hides JA, Jull GA, Richardson CA. Long-term effects of specific stabilizing exercises for
first-episode low back pain. Spine. 2001;26:E243-248.
Hides JA, Stokes MJ, Saide M, Jull GA, Cooper DH. Evidence of [umbar multifidus
muscle wasting ipsilateral to symptoms in patients with acute/subacute low back pain.

Spine. 1994;19:165-172.

Hilde G, Hagen KB, Jamtvedt G, Winnem M. Advice stahve as a single treatment
for low back pain and sciatica. Cochrane Database Syst Rev. 2002;CD003632.

Hill JC, Dunn KM, Lewis M, et al. A primary care back pain screening tool: identifying
patient subgroups for initial treatment. Arthritis Rheum:2008;59:632-641.

Hill JC, Dunn KM, Main CJ, Hay EM. Subgrouping low back pain: a comparison of the
STarT Back Tool with the Orebro Musculoskeletal Pain Screening Questionnaire. Eur J

Pain. 2010;14:83-89.
Hitselberger WE, Witten RM. Abnermal myelogran\symptomatic patients. J
Neurosurg. 1968;28:204-206.

Hoch AZ, Young J, Press J. Aerobic fitness innwomen with chronic discogenic
nonradicular low back pain. Am J Phys Med Rehabil. 2006;85:607-613.

Hockings RL, McAuley JH, Maher C stematic review of the predictive ability of
the Orebro Musculoskeletal Pain Questionnaire. Spine. 2008;33:E494-500.

Hodges P, Richardson C, Jull G. Evaluation of the relationship between laboratory and
clinical tests’of transversus abdominis function..Physiother Res Int. 1996;1:30-40.

Holm I, Friis A, Storheim K, Brox JI. Measuring self-reported functional status and pain
in patients.with chronic low back pain by postal questionnaires: a reliability study. Spine.

2003;2w 3. V

Hoy D, Brooks P, Blyth F binder R. The Epidemiology of low back pain. Best
Pract Res Clin Rheumatol. 2 6:769-781.

Ito T, Shirado O, Suzuki H. Lumbar trunk muscle endurance testing: an inexpensive
alternative to a machine for evaluation. Arch Phys Med Rehabil. 1996;77:75-79.

Jacob T, Baras M, Zeev A, Epstein L. Low back pain: reliability of a set of pain
measurement tools. Arch Phys Med Rehabil. 2001;82:735-742.

Jette AM, Haley SM, Tao W, et al. Prospective evaluation of the AM-PAC-CAT in
outpatient rehabilitation settings. Phys Ther. 2007;87:385-398.

Jones GT, Macfarlane GJ. Epidemiology of low back pain in children and adolescents.
Archives of Disease in Childhood. 2005;90:312-316.

Jones GT, Macfarlane GJ. Epidemiology of low back pain in children and adolescents.
Arch Dis Child. 2005;90:312-316.

Jones GT, Silman AJ, Macfarlane GJ. Predicting the onset of widespread body pain
among children. Arthritis Rheum. 2003;48:2615-2621.

Jones M, Stratton G, Reilly T, Unnithan V. The efficacy of exercise as an intervention to
treat recurrent nonspecific low back pain in adolescents. Pediatr Exerc Sci. 2007;19:349-
359.




167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

95
Jones MA, Stratton G, Reilly T, Unnithan VB. A school-based survey of recurrent
non-specific low-back pain prevalence and consequences in children. Health Educ Res.
2004;19:284-289.
Jull GA, Richardson CA, Toppenberg R, Comerford MJ, Bui B. Towards a measurement
of active muscle control for lumbar stabilisation. Aust J Physiother. 1993;39:187-193.
Karjalainen K, Malmivaara A, Mutanen P, Pohjolainen T, Roine R, Hurri H. Outcome
determinants of subacute low back pain. Spine. 2003;28:2634-2640.
Kellgren JH. Observations on referred pain arising from muscle. Clin Sci. 1938;3:175-
190.
Kellgren JH. On the distribution of pain arising from deep somatic structures with charts
of segmental pain areas. Clin Sci. 1939;4:35-46.
Kelly M, McClure P, Leggin B. Frozen shoulder: evidence and proposed model guiding
rehabilitation. J Orthop Sport Phys Ther. 2009;39:135-148.
Kendall FP. Muscles: Testing and Function. 4th ed. Ba(r‘;(hD: Lippincott, Williams
&Wilkins; 1993.
Kent PM KJ. The epidemiology of low back pain in primary care. Chiropractice and
Osteopathy. 2005;26:13.
Kilpikoski S, Airaksinen O, Kankaanpaa M, Leminen P, Videman T, Alen M.
Interexaminer reliability of low back pain assessment using the McKenzie'method. Spine.

2002;27:E207-214.
Kjaer P, Bendix T, Sorensen JS, Korsholm L, Lebowe C. Are MRI-defined fat
infiltrations in the multifidus muscles associated with low back pain? BMC Med.
2007;5:2.

Klenerman L, Slade PD, Stanley IM,

al. The prediction of chronicity in patients with
an acute attack of low back pain in a general practice setting. Spine. 1995;20:478-484.
Kopec JA, Esdaile JM, Abrahamowicz M, et al. The Quebec Back Pain Disability Scale.
Measurement properties. Spine (Phila Pa1976). 1995;20:341-352.
Kornberg CyLew P. The effect of stretching neural structures on grade one hamstring
injuries. J Orthop Sports Phys Ther. 1989;10:481-487.
Kovacs FM, Muriel A, Medina JM, Abraira V, Sanchez MD, Jauregui JO. Psychometric
charactm the S version of the FAB questionnaire. Spine. 2006;31:104-110.
Krause DA, das JW, an JH, Smith J. Abdominal muscle performance as

ng test. Arch Phys Med Rehabil. 2005;86:1345-1348.
Kuijjer W, Groothoff JW, Bro er S, Geertzen JH, Dijkstra PU. Prediction of sickness
absence in patients with chronic low back pain: a systematic review. J Occup Rehabil.
2006;16:439-467.
Kuijer W, Groothoff JW, Brouwer S, Geertzen JH, Dijkstra PU. Prediction of sickness
absence in patients with chronic low back pain: a systematic review. Journal of
Occupational Rehabilitation. 2006;16:439-467.
Kujala UM, Taimela S, Oksanen A, Salminen JJ. Lumbar mobility and low back pain
during adolescence. A longitudinal three-year follow-up study in athletes and controls.
Am J Sports Med. 1997;25:363-368.
Kulig K, Beneck GJ, Selkowitz DM, et al. An intensive, progressive exercise program
reduces disability and improves functional performance in patients after single-level
lumbar microdiskectomy. Phys Ther. 2009;89:1145-1157.
Kulig K, Powers C, Landel R, et al. Segmental lumbar mobility in individuals with low

back pain: in vivo assessment during manual and self-imposed motion using dynamic
MRI. BMC Musculoskelet Disord. 2007;29:8.




187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

96
Kuslich SD, Ulstrom CL, Michael CJ. The tissue origin of low back pain and sciatica:
a report of pain response to tissue stimulation during operations on the lumbar spine
using local anesthesia. Orthop Clinic North Amer. 1991;22:181-187.
Lawrence RC, Helmick CG, Arnett FC, et al. Estimates of the prevalence of arthritis and
selected musculoskeletal disorders in the United States. Arthritis Rheum. 1998;41:778-
799.
Lee P, Helewa A, Goldsmith CH, Smythe HA, Stitt LW. Low back pain: prevalence and
risk factors in an industrial setting. J Rheumatol. 2001;28:346-351.
Lee SW, Chan CK, Lam TS, et al. Relationship between low back pain and lumbar
multifidus size at different postures. Spine. 2006;31:2258-2262.
Lethem J, Slade PD, Troup JD, Bentley G. Outline of a Fear-Avoidance Model of
exaggerated pain perception. Behav Res Ther. 1983;21:401-408.
Liddle SD, Gracey JH, Baxter GD. Advice for the management of low back pain: a
systematic review of randomised controlled trials. Mar%er. 2007;12:310-327.
Linton S, Andersson T. Can chronic disability be prevented? A randomized trial of a
cognitive-behavior intervention and two formsof information for patients with spinal
pain. Spine. 2000;25:2825-2831.
Linton SJ, Hallden K. Risk factors and the natural course of acute and recurrent
musculoskeletal pain: developing a screening instrument. in Proceedings of the 8th
World Congress on Pain. Seattle: IASP Press.; 199
Linton SJ, Hellsing AL, Andersson.D. A controlled’\of the effects of an early
intervention on acute musculoskeletal pain problems. Pain. 1993;54:353-359.
Loney P, Stratford P. The prevalence of low back pain in adults: a methodological review
of the literature. Physical Therapy 1999;79:384-396.
Long A, Donelson R, Fung T. Does it which exercise? A randomized control trial
of exercise for low back pain. Spine. 2004;29:2593-2602.
Long A, May S, Fung T. The comparative prognostic value of directional preference and
centralization: a useful tool for front-line clinicians? J Man Manip Ther. 2008;16:248-
254.
Long AL. The centralization phenomenon: Its usefulness as a predictor or outcome in

consethent onic law back pain (a pilot study). Spine. 1995;20:2513-
2520; discussion 2521.

Macedo LG, Maher CG, Latimer J, McAuley JH. Motor control exercise for persistent,
nonspecific low back pain: a systematic review. Phys Ther. 2009;89:9-25.

Machado LA, de Souza MS, Ferreira PH, Ferreira ML. The McKenzie method for low
back pain: a systematic review of the literature with a meta-analysis approach. Spine.
2006;31:E254-262.

Mabher CG, Grotle M. Evaluation of the predictive validity of the Orebro Musculoskeletal
Pain Screening Questionnaire. Clin J Pain. 2009;25:666-670.

Maier SF, Watkins LR. Cytokines for psychologists: implications of bidirectional
immune-to-brain communication for understanding behavior, mood, and cognition.
Psychol Rev. 1998;105:83-107.

Manek NJ, MacGregor AJ. Epidemiology of back disorders: prevalence, risk factors, and
prognosis. Curr Opin Rheumatol. 2005;17:134-140.

Matsui H, Maeda A, Tsuji H, al e. Risk indicators of low back pain among workers in
Japan: Association of familial and physical factors with low back pain. Spine.
1997;22:1242-1428.




206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

97
Mayerson N, Milano R. Goniometric measurement reliability in physical medicine.
Arch Phys Med Rehab. 1984;65:92-94.
McGill SM, Childs A, Liebenson C. Endurance times for low back stabilization
exercises: clinical targets for testing and training from a normal database. Arch Phys Med
Rehabil. 1999;80:941-944.
Mclntosh G, Hall H, Boyle C. Contribution of nonspinal comorbidity to low back pain
outcomes. Clin J Pain. 2006;22:765-769.
McMeeken J, Tully E, Stillman B, Nattrass C, Bygott IL, Story I. The experience of back
pain in young Australians. Man Ther. 2001;6:213-220.
Mercer C, Jackson A, Hettinga D, et al. Clinical guidelines for the physiotherapy
management of persistent low back pain (LBP). London, UK: Chartered Society of
Physiotherapy; 2006.
Milidonis MK, Ritter RC, Sweeney MA, Godges JJ, Knapp tonucci E. Practice
analysis survey: revalidation of advanced clinical practice irKopaedic physical
therapy. J Orthop Sports Phys Ther. 1997;25:163<170.
Modic MT, Obuchowski NA, Ross JS, et al. Acute low back pain and radiculopathy: MR
imaging findings and their prognostic role and effect on.outcome. Radiology.
2005;237:597-604.
Mogren I, Pohjanen A. Low back pain and pelvic pain‘during pregnancy: prevalence and

risk factors. Spine. 2005;30:983-991.
Moreau CE, Green BN, Johnson CD, Moreau SR. Isokc back extension endurance
tests: a review of the literature. J Manipulative Physiol r.2001;24:110-122.
Moseley GL. Evidence for a direct relationship between cognitive and physical change
during an education intervention in people with chronic low back pain. Eur J Pain.
2004;8:39-45.

Moseley GL, Nicholas MK, Hodges P randomized controlled trial of intensive
neurophysiology education in chronic low back pain. Clin J Pain. 2004;20:324-330.
Mueller MJyMaluf KS. Tissue adaptation to physical stress: a proposed "Physical Stress
Theory" to guide physical therapist practice, education, and research. Phys Ther.
2002;82:383-403.
MurphyWrwitz E]
management of lumbar sp
Musculoskelet Disord. 2006;
Murray K. Hypermobility disorders in children and adolescents. Best Pract Res Clin
Rheumatol. 2006;20:329-351.

Murtezani A, Hundozi H, Orovcanec N, Sllamniku S, Osmani T. A comparison of high
intensity aerobic exercise and passive modalities for the treatment of workers with
chronic low back pain: a randomized, controlled trial. Eur J Phys Rehab Med. 2011;
Nelson-Wong E, Flynn T, Callaghan J. Development of Active Hip Abduction as a
screening test for identifying occupational low back pain. J Orthop Sport Phys Ther.
2009;39:649-657.

Nelson-Wong E, Gregory DE, Winter DA, Callaghan JP. Gluteus medius muscle
activation patterns as a predictor of low back pain during standing. Clin Biomech.
2008;23:545-553.

Nijs J, Van Houdenhove B. From acute musculoskeletal pain to chronic widespread pain

and fibromyalgia: application of pain neurophysiology in manual therapy practice. Man
Ther. 2009;14:3-12.

egory AA, Clary R. A non-surgical approach to the
enosis: a prospective observational cohort study. BMC



224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

98
Nijs J, Van Houdenhove B, Oostendorp RA. Recognition of central sensitization in
patients with musculoskeletal pain: Application of pain neurophysiology in manual
therapy practice. Man Ther. 2010;15:135-141.
Nordeman L, Nillsson B, Moeller M, al e. Early access to physical therapy treatment for
subacute low back pain in primary health care: a prospective randomized clinical trial.
Clin J Pain. 2006;22:505-511.
O'Sullivan PB, Phyty GD, Twomey LT, Allison GT. Evaluation of specific stabilizing
exercise in the treatment of chronic low back pain with radiologic diagnosis of
spondylolysis or spondylolisthesis. Spine. 1997;22:2959-2967.
Osman A, Barrios FX, Gutierrez PM, Kopper BA, Merrifield T, Grittmann L. The Pain
Catastrophizing Scale: further psychometric evaluation with.adult samples. J Behav Med.
2000;23:351-365.
Ostelo RW, Deyo RA, Stratford P, et al. Interpreting change scores for pain and
functional status in low back pain: towards internation cm&as regarding minimal
important change. Spine. 2008;33:90-94.
Petersen T, Larsen K, Nordsteen J, Olsen S, Fournier G, Jacobsen S. The McKenzie
method compared with manipulation when used adjunctive to information and advice in
low back pain patients presenting with centralization or peripheralization: a randomized
controlled trial. Spine. 2011;36:1999-2010.
Pfingsten M, Kroner-Herwig B, Leibing E, Kronsh , Hildebrandt J. Validation of the
German version of the Fear-Avoidance Beliefs Qu;;&ire (FABQ). Eur J Pain.
2000;4:259-266.
Phillip K, Lew P, Matyas TA. The Inter-Therapist Reliability of the Slump Test. Aust J
Physiother. 1989;35:89-94.
Phillips B, Ball C, Sackett D, et al. Centre for Evidence-based Medicine Levels of
Evidence Table. Available at: http://www.cebm.net/index.aspx?0=1025 Accessed
7/5/2011, 2009:
Picavet HS,Schouten JS. Musculoskeletal pain.in the Netherlands: prevalences,
consequences and risk groups; the DMC(3)-study. Pain. 2003;102:167-178.
Picavet HS, Schouten JS, Smit HA. Prevalence and consequences of low back problems
in The st, WO vs non-working population, the MORGEN-Study.
Monitoring Project on Ris tors for Chronic Disease. Public Health. 1999;113:73-77.
Picavet HS, Vlaeyen JW, Sc JS. Pain catastrophizing and kinesiophobia:
predictors of chronic low back pain. Am J Epidemiol. 2002;156:1028-1034.
Pignone MP, Gaynes BN, Rushton JL, et al. Screening for depression in adults: a
summary of the evidence for the U.S. Preventive Services Task Force. Ann Intern Med.
2002;136:765-776.
Pillastrini P, Gardenghi I, Bonetti F, et al. An updated overview of clinical guidelines for
chronic low back pain management in primary care. Joint, Bone, Spine. 2011;
Pincus T, Burton AK, Vogel S, Field AP. A systematic review of psychological factors as
predictors of chronicity/disability in prospective cohorts of low back pain. Spine.
2002;27:E109-120.
Pincus T, Burton AK, Vogel S, Field AP. A systematic review of psychological factors as
predictors of chronicity/disability in prospective cohorts of low back pain. Spine.
2002;27:E109-120.
Pinnington MA, Miller J, Stanley I. An evaluation of prompt access to physiotherapy in
the management of low back pain in primary care. Fam Pract. 2004;21:372-380.




241.

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

99
Pua YH, Wrigley TV, Cowan SM, Bennell KL. Intrarater test-retest reliability of hip
range of motion and hip muscle strength measurements in persons with hip osteoarthritis.
Arch Phys Med Rehabil. 2008;89:1146-1154.
Rainville J, Hartigan C, Martinez E, Limke J, Jouve C, Finno M. Exercise as a treatment
for chronic low back pain. Spine J. 2004;4:106-115.
Rainville J, Jouve CA, Hartigan C, Martinez E, Hipona M. Comparison of short- and
long-term outcomes for aggressive spine rehabilitation delivered two versus three times
per week. Spine J. 2002;2:402-407.
Rainville J, Sobel J, Hartigan C, Monlux G, Bean J. Decreasing disability in chronic back
pain through aggressive spine rehabilitation. J Rehabil Res Dev.1997;34:383-393.
Ramond A, Bouton C, Richard I, et al. Psychosocial risk factors for chronic low back
pain in primary care--a systematic review. Fam Pract. 2011;28:12-21.
Rasmussen-Barr E, Ang B, Arvidsson I, Nilsson-Wikmar L. ded exercise for
recurrent low-back pain: a randomized, controlled trialé:;l&-, and 36-month
follow-ups. Spine. 2009;34:221-228.
Reese NB, Bandy WD. Joint Range of Motionand Muscle Length Testing. Philadelphia,
PA: W.B. Saunders Co; 2002.
Reiman MP, Harris JY, Cleland JA. Manual therapy interventions for patients with
lumbar spinal stenosis: a systematic review. New Zeal J Physio. 2009;37:17-28.
Reiman MP, Weisbach PC, Glynn PE. The hips in e on low back pain: a distal link
to a proximal problem. J Sport Rehabil. 2009;18:24-&
Reisbord L, Greenland S. Factors associated with self-reported back pain prevalence: a
population-based study. Journal of Chronic Diseases. 1985;38:691-702.
Richardson CA, Jull GA. An historical perspective on the development of clinical
techniques to evaluate and treat the active stabilizing system of the lumbar spine. Aust J
Physiother Monograph. 1995;1:5-13.
Riddle DL, Stratford PW, Binkley JM. Sensitivity to change of the Roland-Morris Back
Pain Questionnaire: part 2. Phys Ther. 1998;78:1197-1207.
Roland M, Morris R. A study of the natural history of back pain. Part I: development of a
reliable and sensitive measure of disability in low-back pain. Spine. 1983:8:141-144.

Rose M, rJ, Bec Fries J, Ware J. Evaluation of a preliminary physical
function item bank suppo e expected advantages of the Patient-Reported Outcomes
Measurement Information S m (PROMIS). Journal of Clinical Epidemiology.

2008;61:17-33.

Rundell SD, Davenport TE. Patient education based on principles of cognitive behavioral
therapy for a patient with persistent low back pain: a case report. J Orthop Sports Phys
Ther. 2010;40:494-501.

Rundell SD, Davenport TE, Wagner T. Physical therapist management of acute and
chronic low back pain using the World Health Organization's International Classification
of Functioning, Disability and Health. Phys Ther. 2009;89:82-90.

Salminen JJ, Erkintalo M, Laine M, Pentti J. Low back pain in the young. A prospective
three-year follow-up study of subjects with and without low back pain. Spine.
1995;20:2101-2107; discussion 2108.

Santos-Eggimann B, Wietlisbach V, Rickenbach M, Paccaud F, Gutzwiller F. One-year
prevalence of low back pain in two Swiss regions: estimates from the population
participating in the 1992-1993 MONICA project. Spine. 2000;25:2473-2479.



259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

100
Saur PM, Ensink FB, Frese K, Seeger D, Hildebrandt J. Lumbar range of motion:
reliability and validity of the inclinometer technique in the clinical measurement of trunk
flexibility. Spine. 1996;21:1332-1338.
Savage RA, Whitehouse GH, Roberts N. The relationship between the magnetic
resonance imaging appearance of the lumbar spine and low back pain, age and
occupation in males. Eur Spine J. 1997;6:106-114.
Savigny P, Watson P, Underwood M. Early management of persistent non-specific low
back pain: summary of NICE guidance. BMJ. 2009;338:b1805.
Schellenberg K, Lang J, Chan K, al e. A clinical tool for office assessment of lumbar
spine stabilization endurance: prone and supine bridge maneuvers. Am J Phys Med
Rehabil. 2007;86:380-386.
Schimmel JJP, de Kleuver M, Horsting PP, Spruit M, Jacobs WCH, van Limbeek J. No
effect of traction in patients with low back pain: a single centre, single blind, randomized
controlled trial of Intervertebral Differential Dynamics he;mur Spine J.
2009;18:1843-1850.
Schult ML, Ekholm J. Agreement of a work-capacity assessment with the World Health
Organisation International Classification of Functioning, Disability and Health pain sets
and back-to-work predictors. Int J Rehabil Res. 2006;29:183-193.
Scrimshaw SV, Maher CG. Randomized controlled trial of neural mobilization after

spinal surgery. Spine. 2001;26:2647-2652.
Sembrano JN, Polly DW. How often is low back pa&coming from the back? Spine.
2009;34:E27-32.

Shiri R, Karppinen J, Leino-Arjas P, et al. Cardiovascular and lifestyle risk factors in
lumbar radicular pain or clinically defined sciatica: a systematic review. Eur Spine J.
2007;16:2043-2054.

Sieben JM, Vlaeyen JW, Tuerlinckx S, egijs PJ. Pain-related fear in acute low back
pain: the first two weeks of a new episode. Eur J Pain. 2002;6:229-237.

Simotas AC; Dorey FJ, Hansraj KK, Cammisa F, Jr. Nonoperative treatment for lumbar
spinal stenosis. Clinical and outcome results and a 3-year survivorship analysis. Spine.
2000;25:197-203; discussions 203-194.

Smeets wgyen JW, Hidding A, et al. Active rehabilitation for chronic low back
pain: cognitive-behavioral, ical, or both? First direct post-treatment results from a
randomized controlled trial [ TN22714229]. BMC Musculoskelet Disord. 2006;7:5.
Smith C, Grimmer-Somers K. The treatment effect of exercise programmes for chronic
low back pain. J Eval Clin Pract. 2010;16:484-491.

Spitzer WO. Scientifi¢ approach to the assessment and management of activity-related
spinal disorders. A monograph for clinicians. Report of the Quebec Task Force on Spinal
Disorders. Spine.1987;12:S1-59.

Staal JB, Rainville J, Fritz J, van Mechelen W, Pransky G. Physical exercise
interventions to improve disability and return to work in low back pain: current insights
and opportunities for improvement. J Occup Rehabil. 2005;15:491-505.

Staerkle R, Mannion AF, Elfering A, et al. Longitudinal validation of the fear-avoidance
beliefs questionnaire (FABQ) in a Swiss-German sample of low back pain patients. Eur
Spine J. 2004;13:332-340.

Stanton T, Henschke N, Maher C, al e. After an episode of acture low back pain,
reoccurence is unpredictable and not as common as previously thought. Spine.
2008;15:2923-2928.




276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

101
Stanton TR, Fritz JM, Hancock MJ, et al. Evaluation of a treatment-based
classification algorithm for low back pain: a cross-sectional study. Phys Ther.
2011;91:496-509.
Staud R, Robinson ME, Price DD. Isometric exercise has opposite effects on central pain
mechanisms in fibromyalgia patients compared to normal controls. Pain. 2005;118:176-
184.
Steenstra IA, Verbeek JH, Heymans MW, Bongers PM. Prognostic factors for duration of
sick leave in patients sick listed with acute low back pain: a systematic review of the
literature. Occup Environ Med. 2005;62:851-860.
Steenstra [A, Verbeek JH, Heymans MW, Bongers PM. Prognostic factors for duration of
sick leave in patients sick listed with acute low back pain: a systematic review of the
literature. Occupational and Environmental Medicine. 2005;62:851-860.
Stier-Jarmer M, Cieza A, Borchers M, Stucki G. How to app e ICF and ICF core sets
for low back pain. Clin J Pain. 2009;25:29-38. ‘
Storheim K, Bo K, Pederstad O, Jahnsen R. Intra-tester reproducability of pressure
biofeedback in measurement of transversis abdominis function. Physiotherapy Research
International. 2002;7:239-249.
Sullivan M, Bishop S, Pivik J. The Pain Catastrophizing Scale: Development and
validation. Psychological Assessment. 1995;7:524-532.
Sullivan MJ, Reesor K, Mikail S, Fisher R. The tre nt of depression in chronic low
back pain: review and recommendations. Pain. 1993;&:3.
Sullivan MJ, Rodgers WM, Kirsch 1. Catastrophizing, depression and expectancies for
pain and emotional distress. Pain. 2001;91:147-154.
Swinkels-Meewisse IE, Roelofs J, Verbeek AL, Oostendorp RA, Vlaeyen JW. Fear-
avoidance beliefs, disability, and participation in workers and non-workers with acute
low back pain. Clin'J Pain. 2006;22:45-54.
Swinkels-Meewisse IEJ, Roelofs J, Schouten EGW, Verbeek ALM, Oostendorp RAB,
Vlaeyen JWS. Fear of movement/(re)injury predicting chronic disabling low back pain: a
prospective inception cohort study. Spine. 2006;31:658-664.
Taimela S, Kujala UM, Salminen JJ, Viljanen T. The prevalence of low back pain among

childrenWlescent ationwide, cohort-based questionnaire survey in Finland.
Spine. 1997;22:1132-1136.

Thelin A HS, Thelin N. Func g in neck and low back pain from a 12-year
perspective: a prospective population-based study. Journal of Rehabilitation Medicine.
2008;40:555-561.

Turl SE, George KP. Adverse neural tension: a factor in repetitive hamstring strain? J
Orthop Sports Phys Ther. 1998;27:16-21.

Udermann BE, Spratt KF, Donelson RG, Mayer J, Graves JE, Tillotson J. Can a patient
educational book change behavior and reduce pain in chronic low back pain patients?
Spine J. 2004;4:425-435.

Van Damme S, Crombez G, Bijttebier P, Goubert L, Van Houdenhove B. A confirmatory
factor analysis of the Pain Catastrophizing Scale: invariant factor structure across clinical
and non-clinical populations. Pain. 2002;96:319-324.

van der Hulst M, Vollenbroek-Hutten MM, [jzerman M. A systematic review of
sociodemographic, physical, and psychological predictors of multidisciplinary
rehabilitation-or, back school treatment outcome in patients with chronic low back pain.
Spine. 2005;30:813-825.




293.

294.

295.

296.

297.
298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

102
Van Dillen LR, McDonnell MK, Fleming DA, Sahrmann SA. Effect of knee and hip
position on hip extension range of motion in individuals with and without low back pain.
J Orthop Sports Phys Ther. 2000;30:307-316.
Verbunt JA, Smeets RJ, Wittink HM. Cause or effect? Deconditioning and chronic low
back pain. Pain. 2010;149:428-430.
Viry P, Creveuil C, Marcelli C. Nonspecific back pain in children. A search for
associated factors in 14-year-old schoolchildren. Rev Rhum Engl Ed. 1999;66:381-388.
Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal
pain: a state of the art. Pain. 2000;85:317-332.
Von Korff M. Studying the natural history of back pain. Spine. 1994;19:2041S-2046S.
Von Korff M, Barlow W, Cherkin D, Deyo RA. Effects of practice style in managing
back pain. Ann Intern Med. 1994;121:187-195.
Von Korff M, Deyo RA, Cherkin D, Barlow W. Back pain in primary care. Outcomes at
1 year. Spine. 1993;18:855-862. iN
Von Korff M, Saunders K. The course of back pain in p
1996;21:2833-2837; discussion 2838-2839.
Vroomen PC, de Krom MC, Wilmink JT, Kester AD, Knottnerus JA. Diagnostic value of
history and physical examination in patients suspected of lumbosacral nerve root
compression. J Neurol Neurosurg Psychiatry. 2002;72:630-634.
Waddell G, Newton M, Henderson I, Somerville D,\inCJ . A Fear-Avoidance Beliefs

ary care. Spine.

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

Waldvogel FA, Papageorgiou PS. Osteomyelitis: the past decade. N Engl J Med.
1980;303:360-370.

Wand BM, Bird C, McAuley JH, Dore €J, MacDowell M, De Souza LH. Early
intervention for the management of acute low back pain: a single-blind randomized
controlled trial-of biopsychosocial education, manual therapy, and exercise. Spine.
2004;29:2350-2356.

Wasiak R, Pransky G; Verma S, al e. Recurrence of low back pain: definition-sensitivity
anaylsis using administrative data. Spine: 2003;28:2283-2291.

Waters T, idy A, iera Viruet H, Makola M. The impact of operating heavy
equipment vehicles on lo ck disorders. Ergonomics. 2008;51:602-636.

Watson KD, Papageotgiou A nes GT, et al. Low back pain in schoolchildren: the
role of mechanical and psychosocial factors. Arch Dis Child. 2003;88:12-17.

Werneke M, Hart D, Olver D, al e. Prevalence of classification methods for patients with
lumbar impairments using the McKenzie syndromes, pain pattern, manipulation, and
stabilization clinical prediction rules. Journal of Manual & Manipulative Therapy.
2010;18:197-204.

Werneke MW, Hart DL, Cutrone G, et al. Association between directional preference and
centralization in patients with low back pain. The Journal of Orthopaedic and Sports
Physical Therapy. 2011;41:22-31.

Wessels T, van Tulder M, Sigl T, Ewert T, Limm H, Stucki G. What predicts outcome in
non-operative treatments of chronic low back pain? A systematic review. Eur Spine J.
2006;15:1633-1644.

Whitman JM, Flynn TW, Childs JD, et al. A comparison between two physical therapy
treatment programs for patients with lumbar spinal stenosis: a randomized clinical trial.
Spine. 2006;31:2541-2549.




312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

103
Whitman JM, Flynn TW, Fritz JM. Nonsurgical management of patients with lumbar
spinal stenosis: a literature review and a case series of three patients managed with
physical therapy. Phys Med Rehabil Clin N Am. 2003;14:77-101, vi-vii.
Whooley MA, Avins AL, Miranda J, Browner WS. Case-finding instruments for
depression. Two questions are as good as many. Journal of General Internal Medicine.
1997;12:439-445.
Wiesel SW, Tsourmas N, Feffer HL, Citrin CM, Patronas N. A study of computer-
assisted tomography. I. The incidence of positive CAT scans in an asymptomatic group
of patients. Spine. 1984;9:549-551.
Winkelstein BA. Mechanisms of central sensitization, neuroimmunology & injury
biomechanics in persistent pain: implications for musculoskeletal disorders. J
Electromyogr Kinesiol. 2004;14:87-93.
Winters M, Blake C, Trost J, al e. Passive versus active stret of hip flexor muscles
in subjects with limited hip extension: a randomized clinical trial. Physical Therapy.
2004;84:800-807.
Wittink H, Michel TH, Sukiennik A, Gascon C, Rogers W. The association of pain with
aerobic fitness in patients with chronic low back pain. Arch Phys Med Rehabil.
2002;83:1467-1471.
Wong TKT, Lee RYW. Effects of low back pain on the relationship between the
movements of the lumbar spine and hip. Hum Mov t Sci. 2004;23:21-34.
World Health Organization. International Classificati Disease. ICD-10. Geneva,
Switzerland: 2005.
World Health Organization. International Classification of Functioning, Disability and
Health: ICF. Geneva, Switzerland: rld Health Organization; 2008.
Yilmaz F, Yilmaz A, Merdol F, Parlar in F, Kuran B. Efficacy of dynamic lumbar
stabilization exercise in lumbar microdiscectomy. J Rehabil Med. 2003;35:163-167.
Youdas J, Garrett T, Egan K, al e. Lumbar lordosis and pelvic inclination in adults with
chronic low-back pain. Physical Therapy. 2000;80:261-275.
Zeifang F, Schiltenwolf M, Abel R, Moradi B. Gait analysis does not correlate with
clinical and MR imaging parameters inpatients with symptomatic lumbar spinal stenosis.
BMC




