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EXAMINATION OF BIOMECHANICAL CORRECTION TECHNIQUE™ AS A
DIAGNOSTIC AND TREATMENT CLASSIFICATION SYSTEM FOR
CHRONIC LOW BACK PAIN
Evidence supporting the use o f one optimal treatment approach for low back pain
is lacking in the research. Two models exist to aid in the formation o f a diagnosis, the
pathology-based model and the classification system. The pathology-based models use
perceived pathology to arrive at a diagnosis, whereas, a classification system uses
categories, criteria, and objective findings in order to place patients into a select group.
The purpose o f this research was to define a new examination and treatment approach
called Bio mechanical Correction Technique™ (BCT™) and report the treatment
outcomes for a sample o f low back pain patients with a flexion mechanism o f injury. The
subject sample contained 30 subjects that met the inclusion criteria for the study. The
data collected fi-om patient records included; subject characteristics, pain reports, number
o f treatment visits, and range o f motion measurements o f trunk flexion, extension, side
bending, and straight leg raise. The average number o f treatments using BCT™
(approximately 9) and patients reported an average decrease in pain o f 4/10 Trunk
flexion, extension, and right and left side bending increased by an average o f
approximately 23, 19, 12, and 15 degrees, respectively. Straight leg raise measurements
increased an average o f approximately 15 degrees for both the right and left hips.
Analysis o f the collected data suggested that BCT™ can result in increases in trunk and
hip range o f motion measures and decreases in patient reported pain complaints. Results
fi'om the data also suggested that age and sex do not affect a positive outcome fi-om

treatment. This retrospective study suggests that BCT™ can be an effective treatment for
non-scoliosis low back pain caused fiom a flexion mechanism o f injury.
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CHAPTER 1
INTRODUCTION
Backeround to problem
Chronic low back pain represents one o f the largest, most expensive problems in
industrialized societies. According to Kohles, Barnes, Gatchel and Mayer (1990) it
remains the leading cause o f disability in persons younger than forty-five years o f age and
is estimated to be responsible for costs upward o f sixteen billion dollars annually in the
United States. At some stage in their life, eighty percent o f the population will experience
low back pain with sixty percent experiencing low back pain in the last year. An episode
o f acute low back pain resolves itself in two to four weeks for 90% o f patients, according
to Hides, Richardson, and JuU (1996). Yet in the year following a first episode o f low
back pain, the pain recurs in 60% to 80% o f patients (Hides et al., 1996). These
recurrences lead to major financial costs, also making successful prevention o f recurrent
low back pain a challenge. Thus, low-back-pain treatment protocols must be used
methodically and rationally to maximize the treatment effectiveness o f the first onset o f
low back pain.
The first onset o f back pain refers to the primary occurrence o f back pain in a
person’s lifetime, whereas a flare-up o f back pain is a phase o f pain superimposed on a
recurrent or chronic case o f low back pain. According to Von Korflf (1994), there are
four different phases o f low back pain; (1) Transient back pain is an episode in which back
pain is present no more than 90 consecutive days and does not recur over a 12-month
observation period; (2) Recurrent back pain is back pain present less than half the days in a

12-month period, occurring in multiple episodes over the year; (3) Chronic back pain is
pain present at least half the days in a 12-month period in a single or in multiple episodes;
(4) Acute back pain is not recurrent or chronic (as defined above) and the onset is recent
and sudden (Von Korff et al, 1993; Von Korf^ 1994).
Low back pain is difBcuh for medical professionals to diagnose, as well as treat.
Since diagnosis and treatment are so closely related, an error in the diagnosis will afifect
the efiectiveness o f the treatment. When diagnosing low back pain, knowing the type of
tissues or bony areas that are affected as well as the stage and type o f back pain is
imperative.
When a patient is diagnosed with general low back pain, any number o f anatomic
structures could be causing the symptoms. Inflammation o f certain structures, such as
nerve roots or lumbar paraspinals, would each require a different treatment approach. For
example, pelvic traction can be used to treat lumbar nerve impingement syndrome, but
may increase the symptoms when treating lumbar paraspinal spasm (Kisner & Colby,
1997). Problem areas that can produce low back pain range from abnormal alignment of
the bones in the pelvis or low back, to muscle imbalances, soft tissue contusions or
neoplasms. The APT A Guide to Physical Therapy Practice (1997) cites possible causes
o f low back pain as, but not limited to, impaired posture, inq)aired muscle performance,
impaired joint mobility, decreased range o f motion, and connective tissue disorders, to
name a few (Physical Therapy, 1997). Causes o f low back pain may appear singularly or
in conjunction with others, thus increasing the importance o f assessing and treating each
cause separately.

There are two major models with regard to diagnosing low back pain patients.
One model organizes patient diagnoses based on signs, symptoms, and movement
disorders while the other classifies individuals based on suspected pathology or synq>tom
distribution, such as myotomes, to guide the treatment approach. In the classification
system, information on mechanism o f injury, pain location, and specific trunk movements
that cause pain are gathered during the patient's initial examination and are used in
decision about treatment plans and setting outcome goals. Riddle states that mechanism o f
injury or mode o f treatment are commonly used to group patients into categories in order
to utilize the most appropriate treatment (Riddle, 1998), In short, a treatment protocol
must include all, but not be limited to, the following ideas: I) have cost effective and
productive results 2) have an accepted classification system and 3) have clinically
reproducible trials that support the effectiveness o f the treatment approach (Riddle, 1998).
A formal study on treatment techniques and different types o f low back pain
pathologies has been performed by Klaber et al. (1986). The general purpose o f this
study, along with two others, was to determine whether certain low back treatments were
beneficial in treating patient populations (Erhard et aL, 1994; Timm, 1994). Common
approaches such as William's flexion and McKenzie’s treatment principles are taught in
physical therapy schools as accepted treatments for low back pain in the rehabilitation field
(Riddle, 1998). Research regarding low back pain intervention strategies continues to be
conducted and must continue as new tq)proaches and techniques are discovered and
developed (Malmivaara et aL, 1995).

Despite the variety o f treatment techniques at the disposal o f the physical therapy
clinician, the most effective tools must be identified and used in order to keep costs down.
Treatments for low back pain are one o f the major causes o f increasing health care costs in
the field o f rehabilitation, according to Scargren, Oberg, Carlsson, and Gade (1997).
Treatments such as hot packs and electrical stimulation have been used in the past but
often have not resulted in the achievement o f the goals that were set by the clinician. Poor
results fi’om these treatments, in turn, may cause costs to increase because the patient
must be treated with additional therapy (Smith, 1994). Utmost importance must be placed
on determining the best and most effective treatment tools for low back pain sufferers
while also limiting health care costs.
Von Korff (1994) suggested that more research is needed regarding low back pain
treatment by saying that, “unfortunately, available data on the natural history o f and
clinical course o f back pain are incomplete and confusing.” Von Korff concluded saying
that as a result o f not knowing the complete patient history and etiology, patients and
clinicians may choose aggressive or expensive treatments. In a situation such as these self
care and the correct treatment might be less risky or more likely to yield comparable
outcomes with a decrease in the financial burden (Von Korf^ 1994).
Biomechanical Correction Technique™ (BCT™) is an evaluation and treatment
approach used by Shirley Kleiman, a physical therapist who specializes in the treatment o f
acute and chronic spinal dysfunction. Treatment includes using muscle energy techniques,
spinal correction techniques, lumbar stabilization exercises, restoration o f muscle strength,
and patient education, which includes instruction in self-mobilization. Kleiman has

documented good results anecdotaify, but controlled research using her methods is lacking
(1998).
Problem Statement
Despite an increase in research related to low back pain in the field o f physical
therapy and other medical disciplines, low back pain remains problematic for many
American workers. In the present health care system, finding the most cost and timeefifective treatment for low back pain is needed. Further research is needed to determine
the best treatment or combination o f techniques to decrease the pain and disability related
to low back pain. When taking into account the difficulty in diagnosing and treating the
exact cause o f low back pain in patients, new treatments must be investigated to determine
and compare their treatment efficacy.
Significance o f Problem
Back injury represents a major cause o f w ork disability and results in high medical
and conqiensation costs, lost work and productivity, and significant levels o f physical pain
and dysfimction (Smith, 1994). Eighty-five percent or more low back pain patients have
pain resulting fi-om unknown origins (Riddle, 1998). Health care costs may be elevated
secondary to incorrect management related to nonspecific “low back pain”. Without a
specific diagnosis and treatment progression, a less than optimal treatment outcome may
occur with possible recurrence o f symptoms causing a need for further rehabilitation. The
continued referrals for recurrent low back pain cause a large increase in the cost o f health
care (Riddle, 1998).

Purpose/Research Questions
The purpose o f this research is to conduct a descriptive retrospective study that
deals with low back pain patients who were treated with BCT™ at Spine and Sport
Biomechanical Rehabilitation Center in Grand Rapids. Two questions will be addressed:
(1) - What is the Biomechanical Correction Technique™ ?
(2) - What are the treatment outcomes using BCT™ for a sample o f patients with
low back pain secondary to a flexion injury?

CHAPTER 2
LITERATURE REVIEW
Introduction
The purpose o f the literature review is to examine the common treatment
approaches and the outcomes o f treatments for low back pain. Since optimal treatment o f
low back pain follows the establishment o f an accurate diagnosis, this review will also
examine commonly used diagnostic classification schema.
Diagnosis o f Low Back Pain
Accurate diagnosis o f the first episode o f low back pain is important to ensure
selection o f a beneficial treatment protocol Treating low back pain is troublesome
secondary to the difficulty in making a precise diagnosis and the high incidence o f
recurrence. Hides, Richardson, and Jull (1996) concluded that 90% o f patients resolved
their low back pain in two to four weeks. O f the 39 subjects in the study, 90% o f the
patients were treated for the first episode o f acute, unilateral low back pain. However,
60% to 80% o f those same subjects had pain episodes that recurred after the initial
resolution. Recurrence causes major human and financial cost, which suggests the need for
more accurate diagnosis and successful prevention, treatment, and follow-up self-care
programs. In another study it was shown that o f 1128 chronic low back pain patients,
82% had a flare-up within one month preceffing their participation in VonKorfiPs survey.
(VonKorffi Deyo, Gherkin, & Barlow, 1993).
Diagnostic classification systems for low back pain have been used more firequently
since the mid-1980's (Riddle, 1998). Interest in the use o f classification systems stems
fi'om the notion that low back pain patients would be treated more effectively if treatment

is based on valid criteria that places these patients into homogeneous subgroups. Some
classification systems are based on treatment strategies, some are designed to aid in
prognosis, and others are designed to identify pathology. Still other classification systems
categorize patients into homogeneous groups based on selected variables, such as
radiating synq)toms and muscular weakness (Riddle, 1998).
The most conqxlling argument for developing and using classification systems is
that the most popular system, the International Classification o f Disease (ICD), appears to
be inadequate (Riddle, 1998). The ICD is a taxonomy o f diagnostic labels used by many
practitioners for the purposes o f standardizing the names given to low back pain primarily
for administrative and statistical purposes. Riddle believes that use o f the ICD is less
useful than a classification system because the procedures used to apply diagnostic labels
have not been operationalized. Additionally, the reliability and validity o f assigning ICD
codes has been found to be low. Finally, the ICD-9 lists 66 codes related to low back pain
which seems excessive and impractical.
Although many classifications have been described in the literature. Riddle recently
analyzed only four common classifications systems relevant to the field o f physical therapy
using an approach recommended by Buchbinder, Goel, and Bombardier (1996). The four
classification systems were those proposed by Bernard and Kirkaldy-Willis, Delitto and
colleagues, McKenzie, and the Quebec Task Force (QTF). (Bernard & Kirkaldy-Willis,
1987; Delitto, Cibulka, Erhard, Bowling, & Tenhula, 1993; McKenzie, 1999; Atlas, Deyo,
& Patrick, 1996). Riddle (1998) suggested that these systems were most appropriate for
critical evaluation because they were tboroughfy described in literature and were most
commonly used by physical therapists and others in clinical practice.

To describe the four common classifications. Riddle utilized the indices that were
previously used by Feinstein (1987). Feinstein described three major types o f clinimetric
indices that are relevant to classification systems used for patients with low back pain.
These are the status index, the prognostic index, and the clinical guideline index.
According to Feinstein, status indices are used to define patient problems and are likely
the most common system used for low back pain patients. The ICD-9 taxonomy is an
example o f a status index. The second type o f index, the prognostic index, is used to
predict the future status o f the patient. Some patients will have a poor prognosis while
others have good possibilities for improvement. The clinical guideline index is designed
primarily to provide instruction about treatment and patient management. An exanq>le o f
a clinical guideline index is the system described by Delitto and co lleagues because it's
primary function is to give instruction on the treatment o f low back pain (Delitto et. al.,
1993; McKenzie, 1999). Some indices are designed for multiple uses and are called
“mixed indices.” The Quebec Task Force system is considered a mixed index since it was
designed to aid in making clinical decisions, establishing a prognosis, and evaluating the
quality o f care for patients with low back pain (Atlas et. aL, 1996).
Riddle (1998) also used terms described by Feinstein to operationally define the
classification systems he analyzed. See Figure 1 for the basic structure o f the classification
system framework that Riddle used. The terms used by Riddle assist in understanding the
organizational framework o f the classification systems and included; (1) domain o f
interest, (2) categories, (3) criteria, and (4) operational definitions

10

Categories

Operational Definitions

Domain

Figure I. Structure o f classification systems as described by Buchbinder and Colleagues.

The domain describes the type o f patients the classification system is designed to classify.
A classification system can also contain a sub-domain, or axis, which has its own
categories, criteria and definitions. The sub-domain is a subset o f the domain. The
domain is subdivided into two or more categories that can be further divided according to
certain objective findings (such as postural syndrome o f McKenzie, see Figure 4)(1999).
The criteria are the procedures and objective findings used to make decisions about the
category to which a patient should be assigned, such as hip or sacroiliac joint test
outcomes. Operational definitions describe the examination findings that must be present
for each criterion, such as specific muscle weakness or asymmetric reflexes. This
organizational fiamework is used to group similar patients together in order to form an
accurate diagnosis as well as to attain constant and reproducible treatment results.
According to Feinstein (1987), classification systems have generally been
developed using two £^proaches: statistical and judgement. The statistical approach relies
on one or a combination o f statistical procedures that identify variables that can be used to
distinguish various subgroups o f patients. This ^ p ro a c h has been used extensively in low
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back pain research to identify homogeneous groups o f patients at varying risk for a poor
outcome and with varying levels o f psychological involvement, as well as to identify
subgroups with similar levels o f syn^tom severity. Feinstein suggested that the statistical
approach might be the ideal way to develop a classification system. If statistical
procedures can be used to group patients with similar attributes and demonstrate that
patients in different groups do not have overlapping attributes, then the classification
system has promise for clinical use.
The judgement approach asserts that if no statistical data exist to guide the
development o f a classification system, the system must rely on three forms o f judgement:
(1) traditional custom, (2) conventional wisdom, and (3) personal experience. Using
traditional custom, the clinical expert identifies the variables that have been suggested in
the literature to be the most important in determining the problem area, such as
distribution o f pain symptoms and signs. With the conventional wisdom method, the
clinician relies on common, but unpublished, beliefo o f the clinical community to guide
diagnostic and intervention decisions. An example o f this ^ p ro ac h would be the use of
specific screening tests for malingerers. The personal experience method involves using
past clinical experiences to guide decisions about the structure o f a classification system.
This method was utilized by Delitto and colleagues to identify the number and type o f
categories in their system (Delitto, Cibulka, Erhard, Bowling, & Tenhula, 1993).
Buchbinder and colleagues (1996) developed an approach for appraising
classification systems, which were also used by Riddle (1998). Their approach was based
on seven concepts: (I) appropriateness o f purpose, (2) content validity, (3) face validity,
(4) feasibility, (5) construct validity, (6) reliability, and (7) generalizability. According to
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Buchbinder, each system must have an appropriate purpose for which it was designed.
Analysis o f a given ^ ste m would look to see whether the purpose, population and setting
for the approach were clearty given. Content validity refers to whether the system
includes all relevant categories based on its purpose. Factors that deal with content
validity include the appropriateness o f the domain’s exclusion criteria and the relevance o f
the categories. Each category must be mutually exclusive and pertinent to the purpose.
Face validity describes whether the criterion relates to the patients placed into the various
categories. Nomenclature o f the categories must be satisfoctory and the definitions o f the
criteria must be clearly specified. Furthermore, a system with good foce validity must use
criteria which have been shown to be reliable and valid. Feasibility o f a system deals with
its ease o f application. A classification system must be: sin^)le to understand, easy to use,
and completed in a timely manner. Special skills, tools, or training required to use a
system may result in a decrease in feasibility. However, all new systems would require a
leaming period and therefore have low feasibility initially. More training with any system
will increase its effectiveness and usefulness. An assessment based on construct validity
deals with whether the system performs satisfiictorily when compared with other
classification systems that classify the same domain. Reliability is the ability o f the
measuring methods or devices (in the system) to give reproducible data or information.
The generalizability o f a system states whether or not it is effective in being used with all
varieties o f patients and diagnoses. Thus, an effective classification tool must also provide
consistent results and have the ability to be used in other studies or settings. Buchbinder
and colleagues (1996) concluded that every system has advantages and disadvantages and
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that no one system is right for every setting. When deciding which classification approach
to use, the treatment population, purpose, and desired outcome must be assessed.
What follows is a summary o f Riddle’s (1998) review and critique o f four major
classification systems and how Buchbinder and colleagues (1996) classification scheme
can be used to consistently formalize those systems. The same format will be used in
Chapter three to define and describe Biomechanical Correction Technique™ .
The Classification System o f Bernard and Kirkaldv-Willis
This system is an example o f a pathology-based system It uses the medical
history, physical examination, and radiological examination findings to classify patients.
See Figure 2 for the basic structure o f the Bernard and Kirkaldy-Willis system This
system begins with a domain containing all patients with low back pain. The domain has
twenty-three categories divided into three groups. The three groups are “Well recognized
syndromes,” “Less recognized syndromes,” and “Remaining syndromes.” The authors o f
this system placed much importance on using radiological examinations for establishing a
diagnosis (Bernard & Kirkaldy-Willis, 1987).
The Classification System o f Delitto and Colleagues
Delitto’s system (1993) is a clinical guideline index designed to aid in treatment
selection. The domain consists o f all patients with low back pain. See Figure 3 for the
specifics o f the Delitto and Colleagues system Delitto uses patient history and disability
questionnaire data, as well as a physical examination information, to aid in determining
whether the patient’s condition is applicable to physical therapy intervention.

14

Positive SLR, crossed SLR, positive radiologic
tests, sympioms described as sharp with radiation
into distributioB o f sciatic iKrvc. mntriogic sigtB

Herniated Nucleus
Pulposus
Lateral
Stenosis

Posilive radialogic tests. LBP oifan absent, pain
may extend to ankle, minor sensory changes, mild
ROM loss and spinal tenderness. S U t reduced,
slight neurologic findings common

Central
Stenosis

Run on walking, pain relieved by rest, fbeling the
legs are going to give way, feeling ofleg
numbness, n i ^ pain relieved by walking. SLR
only slightly limiteiL slight leg muscle weaknes
after walking, positive radiologic test

Spondylolisthesis

Segmental
instability

Positive radiologic tests

SI Joint
Syndrome

Positive radiologic tests
May mimic radicular pain, tenderness over PSIS.
limited SI joint motioo. pain with Patrick test or
Gaenslen maneuver, pain with SI joint injection,
no neurologic signs

Posterior Joint
Syndrome
Maigne
Syndrome

A ll Patients w ith
low back pain

Ill-defined pain with possible radiatioo to posterior
thigh and knee, occasionally below knee; lateral
betxiing in extension tnost painfiil; some spinal
tenderness

6 Muscle
Syndromes

Pain referred to area of iliac crests on involved
side, hypersensitivity of skin over iliac crests

Chronic Pain
Syndrome
Pseudarthrosis

Trigger points m predictable areas resulting in
relerred pam. ropy feeling to palpation o f trigger
points

Nonspecific

Not described

Post-fiision
Stenosis

Positive radiologic tests
_

Not described

Anklosing
Spondylitis

Positive radiologic tests

Infection

Positive radiologic tests

Tumor

Positive radiologic tests
Positive radiologic tests

Figure 2. Classification system o f Bernard and Kirkaldy-)A^llis.

r

Positive rtxliologic tests

Arachnoiditis

Lateral Femoral
Nerve Entraptnent

c

Not described

c
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Referral to another
practitioner

Extension
Syndrome
Flexion
Syndrome
2 Lateral Shift
Syndromes

Stage I
Immobilization
Syndromes
5 Traction
Syndromes
5 Mobilization
Syndromes

Flexibility
Deficit
All Patients with
Low back Pain

Stage 11

Strength
Deficit
Cardiovascular
Deficit
Coordination
deficit
Body
Mechanics
Deficit

Activity
Intolerance
Stage HI
Work
Intolerance

Figure 3. Classification system o f Deiitto and Colleagues.
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and objective data, \%diich are used to make clinical decisions; (1) Can the patient be
managed independently by a physical then^>ist?; (2) Can the patient be managed by a
physical therapist in consultation with another practitioner?; or (3) Should the patient be
referred to another practitioner, e.g., physician. The second level o f clinical decision
making requires the therapist to place the patient into one o f three stages based on the
presence and severity o f functional limitations and disabilities. The third level o f clinical
decision making involves the assignment o f the patient to one o f the syndromes
(categories) described for each stage.
The Classification Svstem o f McKenzie
The McKenzie system is another example o f a clinical guideline index. The
medical history consists o f questions related to symptom onset and behavior associated
with several different postures and movements. See Figure 4 for the McKenzie
classification system for low back pain treatment. Portions o f the examination require
observation o f the patient’s posture, bony landmark alignment, trunk movements, and pain
location and severity during various trunk movements. This system requires the clinician
to classify the patients into one o f 13 categories, the three most common being postural
syndrome, dysfunction syndrome, and derangement syndrome. The dysfunction syndrome
is further subdivided into flexion dysfunction, extension dysfunction, side-gliding
dysfunction, and nerve root dysfunction. Patients thought to have a serious pathology,
such as constant severe sciatica with neural deficits, or non-centralizing symptoms are
labeled as unclassifiable (McKenzie, 1999).
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Postural Syndrome
Flexion Dysfunction
Syn&ome
Extension
Dysfunction
Syndrome
Side-Gliding
Dysfunction
Syndrome
Adherent Nerve
Root Dysfunction
Syndrome
Patients with low back pain
who do not have serious
pathology or constant severe
sciatica with neurological
deficits

Hip or SI Joint
Problem
Derangement
Syndrome 1
Derangement
Syndrome 2
Derangement
Syndromes
Derangement
Syndrome 4
Derangement
Syndrome 5
Derangement
Syndrome 6
Derangement
Syndrome 7

Figtire 4. Classification system o f McKenzie.

No lumbar spine deftnnity is
present, all test movements are
pain-See with no loss o f motion,
poor sitting and standing
posture are present
Posture is poor, spinal
deformities are atypical,
movement loss is present, and
pain is produced with some test
movements (depending on the
type o f syndrome) but subsides
wtien returning to start position,
peripheral ization occurs only
with an adherent nerve root
Hip or SI joint testing is positive

Central or symmetrical low back
pain is present. Buttock or thigh
pain is rare, no lumbar spine
deformity
Central or symmetrical low back
pain is present, may have
buttock or thigh pain, will have
lumbar kyphosis deformity
Unilateral Low back pain is
present, may have buttock or
thigh pain, no spinal deformity
Unilateral low back pain is
present, buttock or thigh pain
may be present, will have lateral
shift deformity
Unilateral low back pain is
present, buttock or thigh pain
may be present, pain extends
below the knee, no spinal
Unilateral low back pain is
present, pain usually constant
and below the knee, lateral shift
and reduced lordosis deformity
are present, neurological deficits
common
Unilateral or bilateral low back
pain is present, buttock or thigh
pain may be present,
accentuated lumbar lordosis is
present
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The Quebec Task Force fOTF) Classification Svstem
The Quebec Task Force consisted o f a group o f clinical experts brought together
to construct a classification system for the growing number o f low back pain patients. See
Figure 5 for the Quebec Task Force classification qrstem for low back pain. The members
argued that since the majority o f low back pain patients had disorders o f unidentified
etiology, a classification system must focus mainly on pain information. Patient
classification was based on the following: (1) a combination o f signs and symptoms, (2)
radiological data, (3) response to treatment, (4) work status, and (5) symptom duration.
Treatments for each category were not defined in the QTF system. Instead, the members
o f the group reviewed the literature related to treatment efiBcacy and made general
recommendation about treatment approaches (Atlas et al., 1996).
Riddle performed a critical appraisal o f the four classification systems previously
described and suggested that each classification system had strengths and weaknesses.
Each o f the seven concepts will be discussed for each o f the four classification systems.
According to Riddle (1998), once a system appraisal is completed, a decision as to which
system is the most appropriate for clinical use can be made. Theoretically, the more
appropriate the system is for a specific clinical use the more effective treatment
interventions will be.
Riddle (1998) found that all four systems have clearly defined purposes and the
population o f interest and setting were either clearty defined or inq)lied. In the area o f
content validity, the system o f Deiitto et. aL (1993) appeared to hold promise, but this
system has yet to be fully described in the peer-reviewed literature. According to Riddle,
the McKenzie system demonstrated weaknesses in the area o f content validity, while
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Low back pain without radiation
of pain below the gluteal folds,
no neuroloeical siens
Low back pain with radiation
not beyond the knee, no
neurological signs
Low back pain with radiation
below the knee, no neurological
signs
Low back pain with lowerextremity radiation and
neurological signs
Presumptive compression of
nerve root based on
radiographic tests

Work-related
disorders o f
the spine

Compression o f nerve root
confirmed by imaging tests
Spinal stenosis confirmed with
radiologic tests

Post-surgical status, <6 mo
following surgery
Post-surgical status. >6 mo
following surgery
Chronic pain syndrome,
treatable active disease has been
ruled out

Two additional axes

W ork status at
tim e o f exam
(categories 1-4,
10 , & 11)

—

Working

Otfier diagnoses

Q

Symptom
duration
(categories 1-4)

^

c

7days-7 wks ^
> 7 weeks

Figure 5. Classification system o f the Quebec Task Force on Spinal Disorders.
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the QTF system did not have mutually exclusive categories and the work status and
syn^tom duration were missing for some categories.
According to Riddle (1998) &ce validity was found to be weak for all systems
because o f the lack o f data supporting the reliability and validity o f the criteria used to
form the categories. The Bernard and Kirkaldy-Willis system was especially weak in the
area o f foce validity.
All systems scored high on feasibility, except for the one used by Deiitto (1993).
Riddle stated that more description o f the Deiitto system needs to be done to make
judgements related to its feasibility. Construct validity, reliability, and generalizability are
concepts that require published data for making judgements. Riddle stated that all four
systems were inadequately utilized and reported in the literature, and concluded that they
scored poorly in the areas on construct validity, reliability, and generalizability.
Effectiveness o f Phvsical Theranv Treatments with Low Back Pain
Evaluating studies that report the effectiveness o f physical therapy for the
treatment o f low back pain can be problematic because frequently several treatment
techniques are used simultaneously during an episode o f care. Methods that separate
patients into objectively defined categories may be more useful in studying treatment
outcomes. The purpose o f a research project by Sullivan, Kues, and Meyhew (1996) was
to describe the outcomes related to the use o f a pathology-based model for classifying
patients with low back pain. The researchers used one hundred and fifty-five conqpleted
surveys from physical thertq)ists in Virginia to seek their information. O f all the treatments
outlined, 50% or more o f the respondents used 28 treatments frequentfy or very
frequently. Patients were classified into seven treatment categories including McKenzie
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exercises, manual th er^ y , exercise and walking, physical agents, aerobic exercise, walking
and ergonomie activities. Although this research found that extension exercise,
manipulations, and strengthening were the most common treatment used for low back
pain, they were not necessarily the most effective. Sullivan et al (1996) concluded that
when multiple treatments are used it is not possible to say which treatment(s) were
responsible for the outcomes achieved.
Evidence o f treatment outcomes for low back pain is abundant in the literature.
Often times this information is taken at foce value when a much more critical view should
be taken. Van Tulder, Koes, and Bouter (1997) performed a study to assess the
effectiveness o f the most common conservative types o f treatment for patients with acute
and chronic nonspecific low back pain. Van Tulder et aL (1997) used a rating system to
assess the strength o f the evidence, based on the methodological quality o f the randomized
controlled trials, the relevance o f the outcome measures, and the consistency o f the
results. The number o f randomized controlled trials identified varied widely with regard to
the interventions involved. OveraU, many o f the studies that were reviewed were o f poor
quality. Only 35% o f acute low back pain trials and 25% o f chronic low back pain trials
were considered to be o f high quality. Strong evidence was found for the effectiveness o f
muscle relaxants and nonsteroidal anti-inflammatory drugs. Some types o f exercise for
acute low back pain were found to be ineffective. Strong evidence was found for the
effectiveness o f manipulation, back schools, and exercise th e r^ y for chronic low back
pain, especially for short-term effects. The authors concluded that the quality o f the
design, execution, and reporting o f randomized controlled trials should be improved to
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establish strong evidence for the efifectiveness o f the various therapeutic interventions for
acute and chronic low back pain (Van Tulder et al., 1997).
Bed rest and back-extension exercises are often prescribed for patients with acute
low back pain, but the effectiveness o f these two treatment regimens remain controversial.
A study by Malmivaara et aL (1995) grouped 200 low back pain patients into three
groups: Group I - two days o f bed rest. Group II - back mobilization exercises, and Group
III - continuation o f normal activities as tolerated. Outcomes and costs were assessed
after three and twelve weeks after the initial evaluation. Results showed that the group
assigned to continue normal activities had significant improvement on the Oswestry Pain
disability score and reported a fewer number o f days absent from work. The researchers
concluded that patients with acute low back pain that continued their daily activities within
the limits o f their pain had a more rapid recovery. This suggests that patients should learn
to stay active, within reasonable pain levels, after the injury to aid optimum recovery
(Malmivaara et al., 1995).
The efiBcacy o f physical therapy treatment o f the low back in worker's
compensation cases has been extensively studied in the literature. DeFabio, Mackey, and
Holte (1995) looked at the efficiency o f treatment for individuals injured at work. One
hundred thirty-eight patients (aged 17 to 63 years) took part in this research. Patients
showed improvements in mobility, (fingertip to floor), Oswestry disability score, maximal
isometric lift, and work status. Treatments included strengthening, stretching, and
manipulation. Approximately 80% o f the subjects received a positive retum-to-work
status by their respective primary care provider by the end o f their treatment (DeFabio et
al., 1995; Moczynski & Heinz, 1991).
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Modalities Used to Treat Low Back Pain
Modalities, such as hot or cold application, electrical stim ulation, ultrasound, and
diathermy have long been used in the treatment o f low back pain to decrease pain levels
and to break the pain-spasm cycle. The effectiveness o f these tools has not been
demonstrated in the treatment o f low back pain (Nordin & Campello, 1999; Revel, 1995).
Further, studies have shown that altering the duration, type, and fiequency o f modalities,
at best, results in moderate, short-term reduction o f low back pain synq)toms but little or
no sustained relief o f low back pain. According to Revel, a current trend in physical
therapy is to decrease the use o f modalities and other passive treatments and increase
active participation by the patient. The use o f active treatments, such as exercise and
functional activities, have resulted in better outcomes in recent years (Revel, 1995).
Education o f the Low Back Pain Patient
The educational resources for low back pain patients range from back school and
exercise pamphlets to psychological counseling. Educating a patient about the aspects o f
his or her case may also be included in a home exercise program, as they must understand
that exercises are necessary in order to preserve gains made during rehabilitation. Back
schools are often used to enable patients learn about ergonomic issues and correct
postures (Klaber, Chase, Portek, and Ennis, 1986). Klaber et aL (1986) set out to
evaluate the effectiveness o f back school in the treatment o f chronic low back pain.
Physical assessments were made o f 78 patients at six and 16 weeks after the patient’s
initial evaluation. Outcome data included patient reports on pain severity and functional
disability. The results showed inyrovenment in variables, such as pain reports and
functional ability at the six weeks and at the end o f 16 weeks. The researchers concluded
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that this method o f managing low back pain made maximal use o f limited resources and
appeared to be effective.
The effectiveness o f educational methods for the treatment o f sub-acute and
chronic low back pain was also examined by Keel et aL (1998). In this study, an
integrated group treatment program, which combined educational methods with an active
treatment protocol, was conq)ared to a traditional approach that consisted o f
physiotherapy and physical procedures without an educational conqx>nent. Four hundred
eleven subjects split into two treatment groups participated. The subjects were assessed at
initial evaluation, discharge, three months post-rehabilitation, and one year post
rehabilitation. The results showed that both approaches demonstrated fovorable initial
effects on functional c^xabilities and other parameters, but the integrated approach
showed better long-term results. The researchers concluded that the integrated approach
promoted self control and behavior changes and yielded better long and short term results
that the traditional approach. The outcome o f this study supports the use o f educational
treatments in combination with exercise and spinal manipulation.
Use o f Exercise in Low Back Pain Treatment
Manipulation
Joint manipulation and mobilization are forms o f passive exercise treatment used in
physical therapy. Koes, Assendelft, van der Heijden, and Bouter (1996) performed a
systematic review to examine the efScacy o f spinal manipulation for patients with low
back pain. Thirty-six randomized clinical trials were reviewed that conq>ared spinal
manipulation with other treatments. Fifty-three percent o f the studies showed positive
results for spinal manq)ulation when conqw ed to various treatments, such as modalities
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and massage-soft tissue mobilization. The authors concluded, however, that there was a
need for naore research using control and experimental groups.
Erhard, Deiitto, and Cibulka (1994) classified forty-nine low back pain patients
into two groups, one getting onty extension exercises while the other group received
manipulation into flexion and extension. The experiment was conducted for one week
with outcomes being assessed using an Oswestry Low Back Pain Questionnaire at the
initial visit and at three and five days after the treatment. Results o f the study indicated
that the rate o f positive response was greater in the manq>ulation group compared to the
extension group. The researchers concluded that the use o f manipulation as an adjunct to
an ongoing exercise program appeared to t*e warranted in reducing low back pain
syn^toms. As demonstrated in this research study, physical therapists use manipulation as
a complement to other treatments, rather than as an isolated modality.
DeFabio et al. (1996) also looked at treatment efiScacy using manipulation along
with other treatment techniques. Factors such as the level o f disability, physical
impairment, and the rate o f retum -to-work in a random sangle o f patients with disc
disease and mechanical low back pain without the evidence o f disc lesion were examined.
Twenty patients with disc disease and 22 with mechanical low back pain were treated with
multiple interventions, including manipulative physKal therapy. The results o f the research
showed a significant reduction in time to return to work in patients fi^om the mechanical
low back pain group, whereas the disc disease group did not show a significant change
with the manual treatment added. The authors concluded that a treatment approach,
which is based on a manual treatment that includes the mechanism o f injury, produced
better results than one that did not.
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Exercise
Health care providers often prescribe many forms o f active exercise as treatment
for nonspecific low back pain. However, the effectiveness o f these treatments is poorfy
documented in the literature (Canqiello, Nordin, and Weiser, 1996). Although the
evidence suggests that exercise in general is beneficial, there is a lack o f evidence about
the types, fiequency and duration o f exercises that should be prescribed and at what stage
o f injury they are most helpful. In addition, few studies have dealt with specific exercise
treatment alone rather than in combination with other treatments. Treating a patient using
several different treatment tools at one time makes it hard to decipher the contribution o f
each choice. Inadequate study designs also make conclusions diflBcult. Conversely, the
literature clearly shows that inactivity has detrimental effects, such as delayed retum-towork and negative physiological and psychological effects (Canqxllo et al., 1996).
Both flexion and extension exercises have been used by physical therapists to treat
the symptoms o f low back pain. Some classification systems categorize patients partially
based on positions causing pain or decreasing pain, such as McKenzie (1999). The
importance o f postural positioning (flexion, extension, or neutral) during treatment was
researched by Detorri et al. (1995). Significant positive changes in functional status,
spinal mobility, straight leg raise, pain severity, and treatment satisfection were noted in
the subjects examined. The patients were not evaluated using a classification-type system,
but were merely assigned random ^ to one o f the three groups. Each group followed one
o f three exercise regimens, including flexion exercises, extension exercises, or no exercises
also chosen at random. The results showed that there were no significant differences
between patients receiving flexion or extension exercises, but both groups showed
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significantly positive changes when compared with the control group that did not receive
any exercises.
The literature contains relatively few randomized-control studies that have
assessed the efiBcacy o f physical therapy approaches to the m aniem ent o f chronic low
back pain patients, according to Timm (1994). The purpose o f his research was
three-fold: (1) to investigate the effects o f physical agents, joint manipulation, general
(“non-mechanism o f injury relatecT) exercise, and specific (“mechanism o f injury related'^
exercise on objective measures o f low back pain, (2) to track the length o f chronic low
back pain relief, and (3) to determine treatment cost effectiveness. Examples o f the
general exercises Timm used included treadmill and stationary bike exercise, whereas
specific exercises included dynamic lumbar stabilization and extension exercises. After a
treatment duration o f eight weeks the following results were recorded: (I) general
exercise was the most cost effective, (2) the period o f low back pain relief ranged fi'om 1.6
to 91.4 weeks, and (3) only general and specific exercises produced significant
improvements. Timm concluded that general exercise might be the treatment method o f
choice for the efBcient management o f chronic low back pain.
The role o f reduced muscle strength as an etiologic or predisposing fector in low
back disorders is somewhat controversial. Rissanen, Kalimo, and Alaranta (1995) found
little or no association between muscle strength and the development o f low back
symptoms, whereas Bernard & Kirkaldy-Willis (1987) have shown that the trunk extensor
muscles o f patients with chronic low back pain were much weaker than those o f healthy
individuals. In 1995 Rissanen et al. (1995) evaluated the effects o f strengthening exercises
for the muscles o f the low back. Thirty individuals with chronic low back pain
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volunteered to have muscle biopsies taken at baseline and at three months following a
moderate intensity strengthening protocol The results o f this study suggested that
training with maximal or submaximal effort may reverse the selective atrophy o f type II
fibers in the muhifidus muscles in low back pain patients. Rissanen et a l also showed that
intensive training increased the trunk extension strength and decreased pain in both sexes,
although women appeared to require a longer training period to acquire conqsarable
strength to their male counterparts (Rissanen et al., 1995). They concluded that although
intense exercise does increase back strength, they could not definitive^ state that weak
low back musculature was a predisposing factor to the onset o f low back pain.
Decreases in low back pain as a result o f using weight or resistance training may
not be readily apparent. The results o f a four-week con^rehensive treatment protocol
using physical training in 65 individuals with chronic low back p ^ showed marked
increases in measures o f spinal mobility, trunk muscle strength, and lifting capacity, but no
average decrease in the patients’ pain rating (Estlander, Mellin, Vanharanta, & Hupli,
1991). However, during three-week and twelve-week follow-up re-testing, a statistical^
significant decrease in subjective disability and pain ratings was found. The authors
concluded that there was a need for more work-oriented rehabilitation. Estlander et al
also discussed inqwrtant factors that may limit the amount o f strength training performed
by persons with chrome low back pain. The avoidance o f physical activities in chronic low
back pain patients may be based on the anticipation o f pain and suffering, not the actual
pain-activity relationship. Possible remedies to the avoidance o f movement are improving
exercise technique and increasing pre-treatment exercise fomiliarity.
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Kohles, Barnes, Gatchel, and Mayer, (1990) defined fiinctional restoration as a
medically supervised team treatment approach that addresses deficits that accompany the
deconditioning process in patients with chronic pain. The focus for this treatment
approach centers on the patients’ activities o f daily living. Although the primary emphasis
o f this treatment approach has remained relatively unchanged since its inception, recent
advances in measuring and understanding the complexity o f the chronic low back pain
syndrome have led to more sophisticated and aggressive rehabilitation efforts. The
purpose o f the Kohles et aL study was to determine if the evolution o f the treatment
program had resulted in increased gains in physical capacity in either o f the two groups.
One group was composed o f 45 individuals that received treatment consisting o f hot packs
and ultrasound, while the other 57 persons were progressed using daify strength training,
such as lifting weighted boxes to simulate activities o f daily living. Outcomes were
assessed using isokinetic trunk strength measures and spinal range o f motion. The results
showed that both groups demonstrated improved physical c^>acity levels, but the exercise
group also demonstrated considerably higher physical capacity levels than the early group
at both admission and discharge. The authors concluded that the experimental group o f
57 individuals attained considerably higher physical capacity levels than the control group,
supporting the use o f functional restoration that includes pre program training and
education (Kohles et al., 1990).
Functional restoration exercises were also used by Taimela and Harkapaa (1996)
to gauge low back pain improvements for a group o f subjects who took part in a 12-week
experiment. The results showed a dramatic decrease in subjective pain reports and increase
in functional capacity. Peine, Widmer, and Lund (1997) looked at the efiBcacy o f thermal
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agents, acupuncture, laser treatment, electrical stimulation, plus exercise and manipulation
in the treatment o f low back pain as well as other diagnoses. Although many previous
studies, such as the one by Keel et al. (1997), cited using a variety o f treatments, they also
used strength as a major outcome variable and stated the importance o f increasing muscle
strength around an injured area. Strength training in the low back pain treatment protocol
appears to be the mainstay o f many treatments (Feine et al., 1997).
Retum-to-work is a primary goal o f treatment for many working Americans
suffering from low back pain. The purpose o f a study in 1994 was to determine the ideal
length o f a community-based rehabilitation program (Gill, Sanford, Binkley, Stratford, &
Finch, 1994). The treatment program ran two to ten weeks and consisted o f general
conditioning and strengthening exercises. Each subject was given a physical examination
and postural evaluation prior to participation, at discharge, and 12 weeks after the
program concluded. Results showed a significant improvement in job related lifting
capacity and endurance tasks, as well as a decrease in pain and disability indices. Gill e t al.
(1994) concluded that foster retum-to-work rates could be achieved through a 4-week,
community-based rehabilitation program.
In 1995, Laursen and Fugl looked at the efficiency o f the lumbar stabilization
exercises given to 93 patients with the diagnosis o f general low back pain. The results o f
the study showed in^rovements in subjective, such as the Oswestry Pain Questionnaire, as
well as objective measures, such as retum-to-work and manual muscle testing. Another
focus o f the study was a one-year follow-up questionnaire that looked at return to work
and disability. The researchers concluded that the treatment should be continued after
discharge from therapy as well, since there was no statistical difference between the
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patient’s scores after treatment and at one year after treatment. The subjects that were not
able to return to work after discharge from iiq)atient treatment were not any closer to that
goal after a period o f one year. The authors suggested that maintaining a high level o f
intense training might have helped patients return to work.
Whether subjective pain reports correspond to objective physical findings must be
determined prior to developing a treatment plan. Researchers in Finland questioned
whether there was an association between sutgective pain reports and objective
measurements in patients sufifering from chronic low back pain (Taimela & Harkapaa,
1996). One hundred forty-three patients took part in this study, which included a twelveweek multidimensional back treatment program emphasizing active functional restoration,
activity simulation, and trunk stabilization. Back strength was tested pre-and posttreatment in various lumbar positions. Results showed that 79% o f the participants
reported decreases in low back pain following the 12-week treatment while simultaneous^
increasing isometric trunk strength and trunk mobility. The researchers concluded that
subjective pain reduction was significantly associated with improvements in trunk muscle
strength and spinal mobility.
Scargren, Oberg, Carlsson, and Gade (1997) looked at the outcomes o f low back
pain patients treated with either a chiropractic approach or with a physical therapy
approach that consisted o f modalities and therapeutic exercises. The researchers also
looked at the direct and indirect costs associated with each treating discipline. Three
hundred and twenty-three patients with no contraindications to manipulative treatment to
the spine or joints were assigned randomly l y their respective general practitioners to
either a chiropractor or a physical thenqtist. Outcome measures examined included
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changes in pain intensity, pain levels as assessed by the visual analog scale, and the
Oswestry pain disability questionnaire. Treatments were carried out at the discretion o f
the professional. The results o f the research showed that both physical therapy and
chiropractic treatment reduced the patient’s pain conq>laints. Further, no differences in
direct or indirect costs were found between the two intervention approaches (Scargren et
al., 1997).
Treatments Based on Classification Systems
Examining treatment approaches based on specific classification systems will be
helpful in understanding methods o f classifying patients. Fritz (1998) used the Deiitto
classification system to guide the treatment o f three patients with low back pain syndrome.
Patients in the study had signs and symptoms o f compressive nerve root pathology with
differing mechanisms o f injury. In a pathology-based model, it is hypothesized that disease
can be accounted for and defined by deviations fi'om structural and physiological norms.
Furthermore, signs and symptoms are assumed to occur in direct relation to the structural
abnormality and are expected to resolve once the abnormality is corrected. In the cases
described by Fritz, each patient would likely have been given the same diagnosis had a
pathology-based model been used. However, since a classification model was used, they
were diagnosed and given treatments based on their signs and symptoms as determined by
a history, posture, neurological examination, assessment o f the pelvis, and assessment o f
changes in symptoms with movement testing (Deiitto et al., 1993 (1); Fritz, 1998).
All three patients participated in treatment including repeated extension in
quadruped position, patient education on sitting and lifting, repeated extension in standing,
and a walking program. Additional treatment consisted o f traction in extension, repeated
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prone exercises, dynamic lumbar stabilization exercises, and/or general conditioning
exercises. Patient one was treated for a lateral shift. The second patient was treated for an
extension injury to the low back. The third patient was given specific treatment based on
a flexion mechanism o f injury (Fritz, 1998).
According to Fritz, each patient had similar complaints o f low back pain with
unilateral nerve root distribution. These findings would usualty suggest similar
conservative treatment approaches, particularly for clinicians using pathology-based
treatments. However, using Delitto’s classification system each patient was treated
differently and each appeared to successfully accomplish the goal o f synq)tom modification
and improved functional ability. The author could not conclude, with certainty, if his
approach led to good outcomes or if a pathology-based approach would have worked.
However, Fritz did illustrate that the use o f a classification system in practice may provide
a more effective approach than pathology based approaches.
McKenzie's diagnostic and treatment classification was evaluated for its
effectiveness in 1995 by researchers fi’o m a back clinic in Minnesota (Nelson et al., 1995).
Eight hundred ninety-five consecutive low back patients were evaluated with 627
completing treatment fiom initial evaluation to discharge. The primary treatment was
intensive, injury mechanism specific exercise using pelvic stabilization. The results
showed that over seventy-five percent o f the subjects finished the treatment program with
excellent or good results, with 94% o f these patients maintaining their improvements oneyear post-treatment. The researchers concluded that mechanism-of-injury specific
exercises were an effective treatment approach for low back pain patients (Nelson et al.,
1995).
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Treatments for low back pain using a classification process have been shown to be
beneficial in many ways, including reproducibility and positive outcomes (Deiitto et al.,
1993 (2)). Deiitto and colleagues sought to add more credence to this hypothesis by
examining 39 patients that were referred to physical tb e r^ y with low back pain syndrome.
All 39 o f the patients were classified as having signs and symptoms indicating treatment
with an extension-mobilization approach. The patients were randomly assigned to either
an experimental group or a con^>anson group. Both groups were treated with
mobilization, then with either an extension (matched treatment, control group) or a flexion
(unmatched treatment, experimental group) exercise regimen. Treatment outcome was
assessed with a modified Oswestry Low Back Pain Questionnaire, which was administered
initially, and at three and five days after initiation o f treatment. The subjects’ rate of
improvement was dependent on the treatment group to which they were assigned.
Subjects treated with extension and mobilization (control group) positively responded at a
faster rate than did those treated with a flexion-oriented program (experimental group).
These results illustrate that classification o f selected patients with low back pain, resulting
fi'om a flexion mechanism o f injury, that are then treated with a corresponding extension
and mobilization program can be an effective approach to conservative management o f
low back pain in select patients. This research also supports the need for mechanism o f
injury specific treatment exercises. It appears that the use o f functional classification
systems for diagnosis and treatment may be highly beneficial, but more research is needed
comparing patients who are treated based on traditional pathology-based schemes and
those who are treated based on functional movement loss.
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Summaiy
This literature review gives credence to the use o f therapy tools such as
manipulation and education in the treatment o f low back pain, but passive modalities, such
as ultrasound and massage, do not show good long-term clinical outcomes. Classifying
patients into unique groups o f shared objective findings also shows merit, as evidenced by
four approaches as they are conqiared on several criteria. A treatment method that uses
well-documented techniques and follows a categorization model that fosters reliability,
validity and reproducibility may be able to produce superior outcomes. However, more
research needs to be performed to determine the presence o f any benefits.
The current research will define a treatment approach called Biomechanical
Correction Technique™ and examine clinical findings on thirty low back pain patients
with a flexion mechanism o f injury. This retrospective study o f thirty low back pain
patients who are treated using Biomechanical Correction Technique™ will be the first o f
much research that needs to be gathered and examined carefully using this new diagnostic
and treatment methodology.

CHAPTERS
METHODOLOGY
Study Design
This retrospective descriptive study examined the treatment outcomes o f a sample
o f patients who sustained a low back injury secondary to a flexion mechanism. Prior to
describing the treatment outcomes, the Biomechanical Correction Technique™ system
o f evaluation and treatment is described.
Biomechanical Correction Technique™ Defined
Biomechanical Correction Technique™ (BCT™) is defined as a therapeutic
exercise program which uses biomechanical principles to improve skeletal-muscular
symmetry to restore function (Kleiman, 1999). BCT™ has evolved over ten years o f
clinical practice and moves patients fiom dependence on passive manual therapy into
active participation in their treatment through highly specific therapeutic exercise.
BCT™ is based on the concept that a change in joint position affects movement and
function (Kleiman, 1999).
The use o f BCT™ is broad-based as it can be ^ p lie d to all joints o f the body.
The principles can be applied to patients of all % es and are not gender specific. This
approach is economical, time-efficient, adaptable, and can be used with a limited amount
o f equipment or space (Kleiman, 1999). For treatment o f the spine, exercises are
prescribed according to the diagnostic treatment group to which patients arc assigned
(flexion, extension, or neutral). The treatment principles guide patients through four
program phases: Biomechanical Correction, Biomechanical Stabilization, Biomechanical
Strengthening, and Biomechanical Flexibility. Biomechanical Correction refers to the
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Stage where mal alignments are corrected. The Biomechanical Stabilization stage
introduces "body movement" in order to maintain the corrected posture. During the
Biomechanical Strengthening stage, soft tissue surrounding the injured area is
strengthened to further stabilize and guard against re-injury. Lastly, the flexibility stage
contains exercises used to promote and maintain bio mechanically correct soft tissue
length.
The Biomechanical Correction Technique™ is founded on principles o f physics
and human anatomy. Exercises within the BCT™ concept require a high degree o f
precision in order for patients to achieve the desired corrections. Unlike many traditional
therapeutic exercises, BCT™ is joint specific and individualized to skeletal-muscular
dysfunctions (Kleiman, 1999).
BCT™ Philosophy
The philosophy o f BCT™ treatment is primarily based on anatomy, physiology,
biomechanics, and the body's reaction to painful stimulus. According to Kleiman, the
body desires balance, or a homeostasis, and the body seeks the path o f least resistance.
The body is designed for movement; when limited intrinsically, it must be moved
extrinsically. Kleiman suggests that there is no limit to what our bodies can do to 'bright
the wrong” through remodeling; thus even congenital differences may not be irreversible.
According to Kleimen, symptoms only occur when the body has reached the
inability to c o n ^ n s a te for changes. BCT™ uses symptoms, such as pain, as a guide but
does not put them in control o f treatment. BCT™ treatment takes the view that joint
position influences muscle position and muscle length, which then influences muscle
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tension, which finally impacts performance. The initial fix:us o f BCT™ is on restoring
normal spine and vertebral body position, then expands to the extremity joint positions.
When using the BCT™ approach, joints are not classified as hyper- or hypomobile. Rather, joint position determines hyper-or hypo-mobility. The ability o f a jo in t
to stabilize is intrinsic, not extrinsic, and is dependent on position. Even if the joint is
hyper-mobile, BCT™ is indicated because the loose-pack position o f a joint is inherently
unstable. A joint corrected by BCT™ is stable, quiet, and uses correct arthro- and osteokinematics. The long-term goal o f BCT™ is mobilization (movement) with internal (soft
tissue and bony) stabilization, so that long-term reliance on external passive supports,
such as taping, bracing, or orthotics, is unnecesary.
Classification System o f Biomechanical Correction Technique™
Biomechanical Correction Technique™ for the low back has been organized into
a flow chart that utilizes that same classification schema previously used by Riddle
(1998). See Figure 6 for the BCT™ classification system o f all low back pain patients.
According to Kleiman, there are three mechanisms o f injury which produce low back
symptoms: fiexion, extension, and lateral displacement. As a general rule, flexion
injuries are treated with exercises or manipulations in the extension position, while
injuries related to an extension mechanism are treated with exercises biased toward
flexion. A lateral displacement injury is treated with a biomechanical lateral flexionextension correction. Each type o f injury is further classified as grade I, grade n, grade
III, or grade IV based on injury severity. For this study, only injuries related to a flexion
mechanism will be described and examined. See Figure 7 for the BCT™ classification
system for a flexion mechanism o f injury.

Categories/Criteria
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Right SC
rotation with
Left LS
Rotation

Right IS
posterior rotation

Left IS posterior
rotation

Flexion
Grade 1,2,3, or 4

Injury
Left SC
rotation with
Right LS
rotation

Domain of
Interest

All Low
Back Pain
Patients

SC=SacrococcygeaI
LS=LumbosacraI
IS=IIios8craI

Lateral
Displacement
Injury

Left IS posterior
rotation

Right IS
posterior rotation

Right/Left SC
or LS rotation
with or without
Right/Left
anterior or
posterior IS
Rotation

Ri^tSC
rotation with
Right LS
rotation

Extension
Injury

Grade 1,2,3, or 4

Right IS anterior
rotation
Left IS anterior
rotation
Grade 1,2,3, or 4

Left SC
rotation with
Left LS
rotation
Figure 6. Classification system for Biomechanical Correction Technique

Left IS anterior
rotation
Right IS anterior
rotation
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Decrease in Low
Back Pain with
Extension Exercises

Flexion
M echanism
o f In jury

All Low
Back Pain

(+ ) FW D Trunk Flexion
(+ ) SLR, M M T 0-5/5,
Effusion Present

Subdomain
under FMOl
Mild tissue stretching, min. effusion,!
neural signs, MMT 5 to 4-/5, SLR 70-90“

Correction in
0-2 weeks

Grade II
Injury

Mod. Tissue stretching and effusion, min % mod. ! in neural signs, MMT 3-to 3+/5,
SLR 40-69“

Correction in
3-6 weeks

Grade III
Injury

S

R IS Postenor
Rotation
Grade I
Injury

R SC Rotation
L LS Rotation
L IS Postenor
Rotation

Sacrococcygeal
(SC), lliosacral
(IS), and
Lumbosacral
(LS) Orientation
L SC Rotation
R LS Rotation

/
\

L IS Posterior
Rotation

Severe tissue stretching/tearing, max.
effusion, pitting edema, MMT 2-to 2+/5,
SLR 0-39“

Correction in
7-12 weeks

Grade IV
Injury
R IS Postenor
Rotation

Legend

Joint dislocation, bowel/bladder
impairment, no position of comfort, total
motor/sensory loss

FWt>=forward
SLR=straigfit leg raise
MMT=manual muscle Test

Figure 7. Classification system for Biomechanical Correction Technique

for a flexion mechanism o f injury patient.

Correction Unlikely
Surgical Intervention
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The &ctors that are used in distinguishing severity o f flexion injury include;
amount o f stretching present in soft tissue conqmnents, amount o f tissue tearing in the
affected area, amount o f eSusion, degree o f neurological deficits, measure o f straight leg
raise (SLR), and type o f disc injury at affected q)inal level. Radiological data, physical
evaluation, and neural testing also are used to determine injury severity.
The examination process begins with the evaluation o f bony landmarks for
s>'mmetry. The main landmarks that are examined in the low back area include the
orientation o f sacral-to-coccyx alignment, lumbosacral alignment, sacoiliac alignment,
and the presence or lack o f iliac rotation. Sacral to coccyx orientation for a flexion
mechanism o f injury has a direct relation to the lumbosacral alignment in the pelvis,
according the Kleiman. Due to the ligamentous and muscular insertions on the bones in
the low-back and pelvic area, such as the sacrotuberous and sacrospinous ligaments, right
or left sacral rotations are possible on either o f it’s two diagonal axes, right and left axes.
The resulting position then is one o f four malalignments between the sacrum, coccyx, and
lumbar vertebrae. These positions are a left rotation on the left axis, a left rotation on the
right axis, right rotation on the left axis, or a right rotation on right sacral axis.
With BCT™, the initial evaluation follows a commonly accepted protocol
including subjective patient information, symptom cong*laints, functional activities, past
medical history, and objective findings. A standard history is taken including questions
about activities o f daily living (ADL's), as well as woric and social history. Pain is
assessed visually, using a 0 - 10 pain scale, zero being no pain and 10 being the worst
possible pain.
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Following the examination, a problem list is generated that targets joints, regions,
or ADL's that make up the primary areas that treatment should target. Goals are formed
from this problem list that utilize fonction, return to work status, strength, pain levels, and
patient-specific activities o f daily living.
Any o f the abnormal bony findings for a flexion mechanism o f injury are treated
with an extension series o f exercises regardless o f direction o f malalignment. The muscle
energy techniques differ for each dysfunction, but the extension bias is always used for
treatment and home exercise programs. Palpation for the orientation and stability o f the
hip/low back bones, neural tests, manual muscle testing, and the presence or absence o f
tissue effosion are also used to determine the grade o f injury. Le. grade I or grade IV.
The correction and stabilization duration for grade 1, grade II, grade IE, and grade
rV is the same in each o f the three injury categories and ranges from zero to 12 weeks.
The flexion injury presents with several combinations of sacrococcygeal (SC),
lumbosacral (LS), and iliosacral (IS) mal alignments or rotations. The first alignment
examined is the SC and LS relationship. A patient typically presents with a right SC
rotation and a left LS rotation or a left SC rotation with a right LS rotation (Kleiman,
1999). The second alignment examined is the orientation o f the IS joint. This joint
usually presents with either a right IS posterior rotation or a left IS posterior rotation.
Every injury is classified as a grade I, II, HI, or IV (Figure 7). The objective
measures used to make this determination include: the state o f the injured tissue, presence
o f effosion in the affected tissue(s), neurological deficits (sensation and reflex changes),
manual muscle test grades o f the muscles surrounding the affected area, straight leg raise
measurements, and radiological findings. A grade I injury presents with mild tissue
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Stretching and tearing, minimal tissue efiusion, absent to m inim al neurological deficits,
manual muscle test grades fix>m four minus to five, and a straight leg raise measurement
o f seventy to ninety-plus degrees. A grade I injury is expected to correct and stabilize
within two weeks. A grade II injury presents with moderate soft tissue stretching and
tearing, moderate tissue efiusion, minimal to moderate neurological deficits, tnannal
muscle grades o f three minus to three plus, and a straight leg raise measurement o f forty
to sixty-nine degrees. A grade II injury is expected to resolve with treatment in three to
six weeks. A grade m injury presents with severe tissue stretching and may include a
complete soft tissue or muscle tear. Further, pitting edema, moderate to severe
neurological deficits, straight leg raise o f zero to thirty nine degrees, and manual muscle
tests grades o f two minus to two plus are also characteristic o f grade III injuries.
Resolution o f a grade III injury usually takes place in seven to twelve weeks. A grade IV
injury is the most severe category. Findings for a grade IV injury include: complete joint
disruption, bowel and bladder impairment, severe neurological deficits, complete motor
or sensory loss, and no position o f comfort for the patient. Correction and stabilization o f
a grade IV injury happens very rarely according to Kleiman (1999). Typically, an injury
o f this severity requires surgical intervention.
Analysis o f the Biomechanical Correction Technique™ Classification System
A critical analysis o f BCT™ using the terms proposed by Buchbinder (1996) was
instrumental in deciding whether this classification system was usefuL The purpose o f
this classification system is to classify all non-scoliosis, low back pain patients.
The BCT™ classification system has a clearly defined domain and includes
categories that are mutually exclusive (Figure 7). The criteria for the subdomain (fiexion
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mechanism o f injury patients) seems to have content validity since it also contains
categories which are mutually exclusive.
B C T ^ rates high on 6 c e validity, using common nomenclature, has reasonable
criteria for each category, and uses valid and reliable criteria for each category, e.g.
straight leg raise and manual muscle testing. Definitions o f the criteria are given along
with the additional subdomain.
BCT™ classification appears feasible as denmnstrated by its' simplicity, ease o f
performing, and the lack o f a dependency on special tools. The examination used as part
o f BCT™ takes about the same amount o f time to perform as do other approaches, such
as McKenzie (Kleiman, 1999). However, treatment does include skills that may not be
possessed by all licensed physical ther^ist. According to Kleiman, with education and
field work any clinician can learn the skills required to perform the BCT™ examination
and treatment. As with any newly described ^ p ro a c h or tool, the more training an
individual has using the instrument, the more proficient and effective that clinician will
be. BCT™ discriminates between entities using specific criteria that were appropriate for
the purpose. It is not possible to determine how well BCT™ performs when compared
to other systems that classify the same population o f patients since there has not been any
data taken from BCT™ subjects.
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Study Site and Subjects
Thirty patient records from Spine and Sport Biomechanical Rehabilitation Center
were selected. The subjects in the sanq*le were o f variable age, race, sex, socioeconomic
background, as well as levels o f general health. Subjects were identified by number.
Patients selected for inclusion had their initial evaluation and discharge completed
within the six-month period chosen for this study. 'Discharge" was defined as having
completed the number o f treatments as planned by the therapist or prescribed by the
referring physician. Criteria for inclusion into this study included all patients with: (1) a
general, non-scoliosis, low back pain diagnosis, (2) treatment during the period as
defined above, and (3) a flexion mechanism o f injury, as determined by the physical
therapist during the initial evaluation.
Instruments
Pain Range was based on the accepted 0-10 scale with ''0” indicating no pain at
all and "10" indicating the worst pain imaginable as reported by the patient. Initial
Examination Sheets and Daily Documentation Sheets provided the visual Pain Scale
information.
Movement evaluation o f the lumbar spine, flexion, extension, and bilateral side
bending, was measured using a two inclinometer method. For this method, the proximal
inclinometer was placed at the twelfth thoracic spinous process and the distal one at the
first sacral spinous processes. The proximal reading was subtracted from the distal
reading in order to attain the true trunk measurements. These measurements were taken
prior to and after the movement. Trunk movements were measured w ith the patient
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Standing. The patients upper extremities stayed at the sides o f the body while the knees
remained locked in fiiU extension.
The straight leg raise was measured with the patient in the supine position. The
patient was asked to lift one leg, with knee straight, as high as comfortable. The
measurement was taken with a standard twelve-inch goniometer with the moving arm
staying in tandem with the long axis o f the moving leg and the stationary arm remaining
parallel to the table surfoce, while the axis o f the instrument was placed on the greater
trochanter.
Vaiiditv and Reliabilitv
Validity and inter-rater and intra-rater reliability o f the various tests and measures
used during physical examination o f low back pain patients is important to examine. The
tools used by the physical therapist include history taking, pain questions, range o f
motion measurements, joint play tests, reflex testing, palpation examination, and sensory
and special tests (Kendall, McCreary, & Provance, 1993; Magee, 1992).
Binkley, Stratford, and Gill (1995) examined the inter-rater agreement o f
accessory motion mobility testing o f the lumbar spine in 18 patients with low back pain.
Six physical therapists, with an average o f eight years o f experience, participated in the
study. Results showed poor inter-rater agreement on determination o f the segmental
level o f a marked spiimus process o f a given segment. The clinicians rarely agreed about
which spinal level they were at and the type o f movement that was present at a particular
spinal segment. The results suggested that caution should be exercised when physical
therapists make clinical decisions related to the evaluation o f motion at a specific spinal
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level. Binkley et aL recommended having the same therapist perform spinal palpation
and segmental mobility testing in order to get more consistent exam ination findings.
The reliability o f visual pain scales has also been examined. Westaway et aL
(1998) examined the reliability and validity o f patient pain reports related to low back.
The researchers used a group o f 31 subjects who were asked to give self-reports o f pain at
the initial evaluation and one to four weeks following treatment. The clinicians were also
asked to give their prognosis o f the patient’s rehabilitation potential at the initial
evaluation. These two groups o f data gave the researchers a theory for change: patients
with better ratings from the clinicians would change more. The results demonstrated
excellent validity o f patient reported pain reports. The outcomes supported the patientspecific rating scale as an efficient and valid measure for assessing change in pain levels
and disability in persons with low back pain and other orthopedic dysfiinction.
Lindstrom, Ohlund, and Nachemson (1994) were not in total agreement with the
previous researchers. Lindstrom et aL agreed that moderate to substantial agreement
between patient pain reports and the physical therapists observations did exist. Their
findings did not support any difierence in outcomes compared to evaluations where pain
reports were not observed. The findings o f Ohlund et al. (1994), however, did support
using pain reports as predictors for positive outcomes.
Roach, Brown, Dunigan, Kusek, and Walas (1997) reported that since low back
pain is, in large part, a subjective illness, clinicians must use patient descriptions o f the
severity and location o f low back pain. The purpose o f their study was to determine the
test-retest reliability o f a visual analogue scale measure o f pain intensity, a pain drawing
measure o f pain location, and the pain response to activity and position questionnaire.

48

Overall, the three pain measures demonstrated &ir to good test-retest reliability, with
Pearson coefficients ranging 6om .66 to .93. The results o f this study suggested that,
although there was some variability in how consistently patients report various aspects o f
low back pain, the reliability o f these pain measures was sufficient to permit their use in
making clinical decisions and measuring treatment outcomes (Roach et al., 1997).
Inclinometers are often used to measure lumbar mobility. Two types o f
inclinometers are typically used; digital and gravity dependent. Gravity dependent
inclinometers were used to examine subjects in this research and are the only type
referred to in this paper. Inc lino metric measures were usually taken during the initial
evaluation, at discharge, and at various times during the treatment. Accepted placement
o f the inclinometer (two are typically used in conjunction) was at the thoracic and sacral
levels o f T12 and S I, respectively (Saur, Ensink, Frese, Seeger, and Hildebrandt, 1996).
A study to examine the reliability and validity o f measuring lumbar range o f motion
using this particular tool was conducted by Saur et aL (1996). The study involved 54
patients whose lumbar range o f motion was measured first using two inclinometers and
second by the use o f a radiogr^h for comparison. The measurements taken using the
two methods were compared aixi correlations were made fi*om the findings. The results
showed that the non-invasive inclinometer technique produced reliable and valid
measurements (within 5%) in comparison to the much more expensive and timeconsuming method o f using radiography (Saur et al., 1996). Although the inclinometers
were not as precise as the radiography, they were shown to be highly reliable and valid,
and are much more practical for daily use by physical therapists. Chiarello and Savidge
(1993) agreed that a gravity-assisted inclinometer exhibited good reliability for patients.
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but were not as reliable when measuring patients into trunk extension. Mayer,
Kondraske, Beals, and Gatcbel (1997) found the inclinometer to be highly accurate, but
offered that the level o f error usually varied with the level o f training possessed by the
test administrator.
Bierma-Zeinstra et al. (1998) and Paquet, Malouin, Richards, Dionne, and
Comeau (1991) had similar conclusions concerning the validity and reliability o f the
inclinometer. Both groiq>s compared the use o f the inclinometer with the traditional twoarm goniometer. The intra-observer variability was lower with the inclinometer in both
studies, but more precise extension and flexion measurements o f the trunk were taken
using the inclinometer. Using regression analysis the inclinometer gave a correlation
coefficient o f 0.97. These coefRcients confirm the high reproducibility o f the
measurements. Both research groups concluded that the inclinometer was more reliable
and valid when measuring trunk ranges than the two-armed goniometer (Bierma-Zeinstra
et al., 1998; Paquet et aL, 1991).
Hanten and Chandler (1994) suggested that the use o f the two-arm goniometer is
a valid and reliable way to measure the straight leg raise (SLR). A standard twelve inch,
two-armed goniometer was used during their trials. During the literature review o f
physical therapy treatment o f low back pain, several other studies were cited that reported
on the reliability and validity o f the goniometer, one o f which was Kendall, McCreary,
and Provance (1993). All o f these studies suggested evidence o f high validity and
reliability with the goniometer for measuring the straight leg raise (1993).
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Procedure
All patients’ records who had been treated for low back pain with a flexion
mechanism o f injury were selected fiom a reverse chronological search o f Kleiman’s
patient records starting at the present until a total o f thirty was collected. To assure
anonymity, patient records were assigned numbers with the most recent patient being
given the number one.
The records were used to collect the following data: age, sex, number o f physical
therapy treatments, number o f goals met by the patient, change in the amount o f lumbar
flexion, extension, right and left side bending, change in pain scale range, and straight leg
raise measurements.

CHAPTER 4
RESULTS
D ata Analysis

Data analysis was based on the changes in patient reported pain reports, changes
in the straight leg raise measurement, changes in lumbar rai%e o f motion, number o f
treatment goals met, and the number of therapy sessions from initial to discharge.
Subject characteristics were recorded on the D ata Collection Form. These
characteristics included patient sex, age, date o f onset, and symptom descriptions. The
number o f patients o f each sex was determined as well as the mean age for each gender.
Patient pain reports were based on the Visual Analog Scale (VAS). The pretreatment and post-treatment pain scores o f the thirty patients were averaged to determine
means. The change in pain reports was derived by subtracting the post-treatment average
from the pre-treatment average. The mean pre-treatment pain levels were then con^)ared
to the mean post-treatment levels to decide if the changes were statistically significant
using an independent t-test based on an alpha level o f .05 (Glaser, 1995; Fortney &
Watkins, 1993).
From the data collection form for each subject, the mean number o f treatment
sessions for all patients was determined. The percent o f goals met was taken in a similar
manner as the treatment sessions and was treated as descriptive data. Retura-to-work
status was reported from the Data Collection Form as to what percentage o f subjects with
a status o f “not working” pre-treatment, changed to “working” post-treatment. The
number o f patients without a change in retum-to-work status was also repotted, although
this did not change the woric status variable.
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Lumbar range o f motion (flexion, extension, and bilateral side bending) and
straight leg raise measurements were measured pre- and post-treatment. The mean
change in all measurements between pre- aixi post- treatment was determined.
Additionally, the range o f motion measurements o f trunk flexion, extension, and, right
and left side bending pre- and post-treatment were conqiared to determine statistical
significance using the independent t-test. The same procedure was used to determine if a
significant change took place with the straight leg raise measurements following
treatment, using an alpha level o f .05.
Sample Characteristics
Over a twenty month period from April 1998 through November 1999, initial
examinations and treatments were performed on 30 low back pain patients that comprise
the sample for this research.
The sample contained seven female patients and 23 male patients. The age o f the
patients ranged from 14 to 69 years (+/- 14.6 years). The onset o f symptoms was
determined at the initial examination and ranged from two days to 38 years. However,
the mean duration o f symptoms was approximately 8 (+/-12.1) years. Radicular pain
symptoms were reported in 26 o f the 30 subjects at the time o f initial examination (Table
1).
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Table 1

Mean
Median
Std Dev

Age
46.3
48.0
14.6

Number o f visits
8.0
7.0
4.5

Duration o f Svmptoms
7.99 Years
4.2 Months
12.1 Years

The number o f visits for each patient was identified as the total number o f
treatments plus the initial examination. The mean number o f treatment sessions was 8
with total visits ranging from three to 24. Subject number four was seen for the most
visits (24), nine more than the patient with the second highest number o f visits (patient.
21, with 15 visits).
Twenty-seven o f the subjects had prior diagnoses o f low back pain while the
remaining three did not. O f the 27 subjects who had previously received medical
attention for low back pain, five stated that they had received surgical intervention. The
five surgical procedures included two laminectomies and three unspecified surgeries.
Ail 30 subjects were examined and treated by Kleiman and followed the
procedure described in Chapter 3. The pelvis and low back were examined for symmetry
in hip rotation, sacral nutation or counter-nutation, and the alignment o f the lumbar
segments. See Table 2 for the significant objective findings pertaining to the low back
and pelvic area. The majority o f the subjects were found to have a right on left sacral
torsion (87%), with the remaining 13% having left on right sacral torsions. Examination
o f the pelvis revealed that 63% o f the subjects were anterior or posterior on the right side.

54

Table 2
Lumbo-Sacral Dysfunctions o f Three Areas Based on Palpatory Findings
Sacral Torsion
Inominate Orientation
Involved Lumbar Segments
(Backward)
(Unilatefal)
Segments Rotated Ron SI: Segments Rotated L on SI
Ron L Lon R Post RPost L Ant R Ant L L5 L4-5 L3-5 L2-5 LI-5
L4-5 L3-5 LI-5
Total Pts 26
4
12
7 7 4
3 6 6 2 9
1 1 2
%ofPts. 87
13
40
23
23
14
10 20 20 7
30
3
3
7

while 37% had left side involvement. The number o f involved lumbar segments was
variable in the thirty subjects ranging from two to six segments. A majority o f the
subjects (87%) had segmental dysfunction with rotations to right while only 13% had
segmental rotations to the left side.
Outcomes o f Treatment
The variables used to determine treatment efficacy included: patient reported
pain levels, changes in trunk flexion, extension, side bending range o f nmtion, and
straight leg raise measurements (Table 3).
Each patient was asked to quantify his or her pain during the initial examination
and at the discharge examination using the visual analog scale (zero being no pain and 10
being the worst possible pain). Many o f the patients rated their pain as a range spanning
up to four numbers. For statistical analysis the pain ranges were averaged to give one
value for the initial and discharge pain measurements. The mean o f the patient reported
pain measurements at the initial examination was 4.9, and the average pain report at the
time o f discharge was less than one (0.8). The difiference between a patient's initial pain
score and discharge pain score ranged from seven points to one point with a mean
decrease in pain o f nearly four. To determine statistical significance in each o f the
variables a paired t-test was performed. Using this information, the change in pain
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Table 3
Changing Pain and Range o f M otion Status
Pain
Reports
Pre

Trunk
Flexion

Trunk
Extension

Post

Pre

Post

Pre

Post

Mean
4.9 0.8
Median 4.8 0.5
Std Dev 1.8 0.8

52.5
52.5
20.0

77.2
75.0
10.6

16.8
15.0
9.6

35.0
35.0
8.9

Side Bending
Right
Left

SLR
Right
Left

Pre Post Pre Post Pre Post

Pre

P ost

43.3 56.4 39.7 54.9 69.7 84.7 70.8 85.5
46.0 55.0 40.0 55.0 70.0 85.0 70.0 85.0
12.1 8.1 12.6 8.1 12.4 9.9 12.4 9.5

reports was 3.96 (+/- 1.7) points and was determined to be statistically significant at an
alpha level o f .05.
Pre- and post-treatment trunk range o f motion measurements were taken from the
initial and discharge evaluations to examine the change in trunk flexion, extension, and
side bending to the right and le ft. The increase in trunk flexion following treatment
ranged from five degrees to 60 degrees with an average trunk flexion increase o f 24.7 (+/14) degrees. The mean increase in trunk flexion range o f motion was not shown to be
statistically significant. The average increase in trunk extension o f 18.2 (+/- 10 degrees)
was not statistically significant at the alpha level o f .05. Five o f the thirty subjects did
not show an increase in right side bending while seven subjects had increased ranges o f
between 20 and 40 degrees. The average increase in right side bending 13.2 (+/- 11.5)
degrees was not statistically significant. Treatment resulted in three subjects losing
between two and five degrees in left side bending, Wiile the remaining 27 subjects had a
mean increase in left side bending o f 15.2 (+/- 13) degrees. The change in left side
bending was not significant.
Pre- and post-treatment straight leg raise (SLR) measurements were taken to
determine any change in hamstring length. The range o f motion changes in the subjects'
right hip ranged from no increase (patient number 10,12, and 30) to forty-
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Table 4
Statistical Analysis o f the Outcome Data

Change
Change
Change
Change
Change
Change
Change

in Pain Reports
in Trunk Flexion
in Trunk Extension
in Right SB
in Left SB
in Right SLR
in Left SLR

Outcome
Variable
4.1
24.73
18.27
13.17
14.8
15.0
14.7

Critical
Value
2.29
1.76
1.77
1.14
1.11
1.37
1.37

Statistical Significance
Based on a Value o f .05
YES
NO
NO
NO
NO
NO
NO

five degree increases (patient number 2, 8, and 27). Similar increases were seen on the
left side ranging from no increase (13 and 19) to a fi>rty-five degree increase in Patient
15. The Biomechanical Correction T ech n iq u e^ treatment caused a mean increase in
SLR measurements o f 15 degrees for the right hip and 14.7 degrees for the left.
However, using statistical analysis to detemine significance, neither the right or left
straight leg range increases were statistically significant. See Table 4 for statistical
analysis o f the outcome variables.
Twenty-seven o f the subjects had six goals set at the initial examination with
subjects 2, 26, and 27 having seven, four, arxl eight, respectively. Goals set for the
patients were generally related to work achievements, pain, and gains in strength and/or
flexibility. Collectively, the thirty subjects had 181 goals set for them. At discharge 173
o f the goals had been met resulting in 95.6 percent o f the goals being attained. Four
patients were discharged after meeting five out o f six goals while two subjects met only
four out o f six. Goals that were not achieved included: three hamstring and hip range o f
motion goals, two pain goals, two trunk range o f motion goals, and one straight leg raise
range o f motion g o al
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Twenty-four o f the patients were working unrestricted upon referral to physical
therapy and were not included in the retum-to-work data. Subjects 9, 25, and 27 were 15,
16, and 14 years o f age, respectively, and were not included in the retum-to-work data.
However, none o f the students missed school as a result o f the low back injury. In
addition. Subjects 21, 23, and 24 were retired and not working at the time o f the injury.
Subject seven was not working at the time o f the initial examination and subject 15 was
working under restrictions. Both subjects seven and 15 were working without restriction
at the time o f discharge for a 100% retum-to-work outcome.

CHAPTERS
DISCUSSION
Purpose o f the Research
The primary purpose o f this study was to describe Bio mechanical Correction
Technique™ as a classification system that may increase the reproducibility and
effectiveness o f the treatment for low back pain patients. The second purpose was to
perform a retrospective study that described treatment outcomes o f thirty low back pain
patients treated with Biomechanical Correction Technique™ .
Discussion o f the Study Results
Outcome Data
There were several outcome variables that were examined for significance and
treatment efficacy in this study. The variables were the decrease in pain, the increase in
range o f motion, goals met, return to work, and the total number o f visits.
Over the span o f the treatments, pain reports decreased by an average o f nearly
four points on the visual analog scale and trunk range o f motion (flexion, extension, and
bilateral side bending) increased by an average o f over 17 degrees. Every patient
increased his or her range o f motion as the pain levels decreased. Straight leg raise
measurements also increased in most patients resulting in an average increase o f almost
15 degrees as the pain reports decreased from an average o f 4.9 to .8 points. Trunk side
bending increased in most patients but remained unchanged in five patients.
As patient pain reports decreased in value, the teiklency for the patient to meet the
goals set increased. Five patients with goals unmet averaged slightly more than a three
interval decrease in pain reports, where the sample average was nearly one point higher.

S8
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With the five patients with goals unmet excluded fix>m the equation, the average decrease
in pain levels was nearly two points lower, or a 20% decrease.
Although the decrease in pain levels were shown to be statistically insignificant,
the decrease may be clinically significant. The results o f the pain report statistics showed
an approximately 40% decrease in pain, but was found insignificant because o f the large
standard deviation. All o f the 30 patients met their pain goals with a substantial decrease
in pain.
It is not possible to derive outcomes with return to work status when all but two
were working while they participated in treatment programs. However, a description o f
the other variables involved with these two patients can lead to an appreciation o f how
the change came about. Patient 7 had a decrease in pain reports o f 6/10 to 0/10, while
Patient 12 had a decrease fi’om 2.5/10 to .5/10. Thus, decreased pain may allow for
transition to working status. Both patients finished treatment with pain levels in the zero
to .5 range, where other patients finished treatment with pain remaining as high as 3/10.
The number o f visits were not indicative o f a decrease in pain or an increase in
trunk and hip range o f motion. The patient with the highest number o f treatments
finished treatment meeting 100% o f the goals along with a decrease in pain reports, fi'om
six to one. The patient with the least number o f visits also met 100% o f goals and had a
decrease in pain reports from seven to three. However, subject 24 did show a larger than
average decrease in pain, going from 5/10 to .5/10 for a 4.5 point decrease. Separating
the thirty patients into two groups, 15 with the most visits and 15 with the fewest,
resulted in almost identical pain decreases and range o f motion increases.
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When looking at patient gender and age as possible determining factors no trends
were found. Female patients had an average number o f visits o f less than nine, which
was within one o f the group mean. The duration o f symptoms o f the seven females in the
study were closely matched to the mean o f the group (within 2 years). The age o f the
patients was not indicative o f the number o f treatments or the duration o f symptoms.
Patients fifty years or older were not any more likely to have had significantly more
treatments or have suffered symptoms longer when compared to the mean values o f the
whole.
Study Results Compared to Past Research
Positive changes were seen in all o f the outcome variables resulting from
treatment with Bio mechanical Correction Technique™ (BCT™). Meaningful
conclusions could not be made fi’om the outcome data using statistics, but determining
how the outcomes related to other research studies suggested clinical significance. The
remainder o f the discussion will attempt to compare the results o f the research to similar
studies reported in the literature.
Fritz (1998) performed research on acute low back pain patients to determine the
effectiveness o f using a different classification system on a small subject sangle. The
sample contained only three patients, conqxued to the thirty in the Biomechanical
Correction Technique™ (BCT™) research. The two subject sangles showed
similarities in the following areas; same group diagnoses, average subject age (within
five years), and most subjects having had prior episodes o f low back pain. Patients in
both studies were given specific treatments after having been separated into defined
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groups using a classification system approach. Similar outcome measures were used in
the study by Fritz, including pain scales and number o f treatment visits (1998).
Pre- and post-treatment pain reports were measured in the Fritz study with a mean
at the initial examination o f 4.3/10 and 1/10 after treatment (1998). The average decrease
was slightly over three points over the course o f treatment. In the present study, the
mean decrease in pain was over four points with the use o f B C T ™ . There was a 25%
greater decrease in patient reported pain levels using BCT™ than the Fritz ^proach,
which used autotraction, repeated flexion, and repeated extension exercises. The average
number o f treatment sessions for the patients in Fritz’s study was 8.3 compared to 8.0 in
this research. Although this was only a slight decrease in the average number o f
treatments, a difference in pain reduction was reported in approximately the same number
o f treatment sessions between the Fritz and BCT™ samples (Fritz, 1998).
Giles and Muller (1999) studied the outcomes o f treatment for 27 subjects
suffering from chronic back pain. They found a 50% reduction o f low back pain after
thirty days o f intervention. The number o f treatments was chosen by the clinician based
on the severity o f symptoms and prognosis. The average decrease in pain in the BCT™
study was determined to be an 85% decrease in pain. Treatment for the Giles and Muller
group consisted o f spinal manipulations. The researchers (Giles and Muller) concluded
statistically that the decrease in pain achieved was significant at the .001 level (1999).
Wemers, Pynsent, and Bulstrode (1999) conducted a study that con^iared the
treatment effectiveness o f interferential therapy or motorized lumbar traction with
massage. The results o f their woric produced decreases in pain reports in both treatment
groups. The average patients pain report went from slightly over 5/10 to slightly under
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4/10. The 10% decrease in pain levels was much lower than the 45% - 85% decrease in
pain reports in the BCT™ group. The researchers concluded that there was not a
significant difference between the outcomes achieved with interferential treatment and
traction/massage (Wemers, Pynsent, & Bulstrode, 1999).
Hides, Richardson, and JuU (Hides) performed a study in 1996 to evaluate the
effectiveness o f specific, localized, exercise th e r^ y on muscle recovery. The Hides
sample contained 39 patients with a mean age o f 30.7 years. Following four weeks o f
treatment, the Hides study subject sangle reduced their pain reports by an average o f
4.5/10, con^)ared to a mean decrease o f 4.1/10 in the BCT™ research. The differences in
pain reports between the two groups were only .4/10.
Other outcome variables that the Hides study and this research had in common
were straight leg raise and forward trunk flexion measurements. The 39 subjects in the
Hides sample gained 14.0 degrees in the straight leg raise on the affected side over the
course o f treatment. In comparison, the sample treated with BCT™ had a mean increase
o f 14.9 degrees. There was little difference in the variables o f the Hides and BCT™
group. Trunk flexion in the Hides patients was measured to be 51.4 degrees before
treatment and 65.2 degrees after treatment for an increase in trunk flexion o f 13.8
degrees. In comparison, the BCT™ subjects had a mean pre-treatment trunk flexion
measurement o f 52.5 degrees that increased to an average o f 77.2 degrees after the
prescribed treatment, with an increase o f 24.7 degrees. The BCT™ patients gained
almost twice the amount o f forward trunk flexion as did the Hides subjects (Hides,
Richardson, and lull, 1996).
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The treatment given by Estlander, Mellln, Vanharanta, and Hupli (1991) involved
physical exercises, cognitive-behavioral group th e r^ y , back school education, relaxation
training, and socio-economic counseling. The subject sample in their research contained
65 low back pain patients with a mean age o f 41.6 years. The subjects had duration o f
symptoms ranging from one to 30 years, along with 22% o f the subjects having had
previous back surgery. The subjects averaged approximately a 10 degree increases in
trunk flexion, extension, left and right side bending range o f motion during the four
weeks o f treatment. This increase was less than the average trunk range o f motion
increases reported for the BCT™ subject sample, which was 24.7 degrees in trunk
flexion, 18.2 degrees in extension, 13.1 degrees in right side bending, and 15.2 degrees in
left side bending. The sample that was treated with BCT™ showed a greater increase in
all trunk motions compared to the subjects in the Estlander et aL study (1991).
The number o f treatment sessions was used by Lindstrom, Ohlund, Eek, Wallin,
Peterson, Fordyce, and Nachemson (1992) as one assessment variable o f outcome
efficacy. The average number o f treatments needed to rehabilitate the 103 subjects was
10.7, where the mean number o f treatments used in the BCT™ study was 8. There was a
difference o f approximately three more treatment sessions used in the Lindstrom study in
comparison to the BCT™ group (1992). Rehabilitating patients in less time results in
lower cost per patient, thus lowering the overall cost o f treatment.
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Significance o f Resuhs Comparison
The outcome variables in this research were chosen qiecifically because they had
been used in similar past research. The results that were acconq>lished using BCT™
treatment for low back pain suggest that this new treatment intervention and diagnostic
classification system can be used effectively for the set of subjects in this study. In
relation to the number o f variables used for outcome measurements in this study, some
provided little information while others yielded more. Pain report changes, although
subjective, gave more data regarding treatment effectiveness.
Generally, all 30 patients increased trunk and straight leg raise range o f motion
which may have enabled them to meet treatment goals. Every patient decreased his or
her pain by at least 45%, while the patients average decrease in pain levels was an 85%
reduction over the course o f treatment. A decrease in pain o f this magnitude appears to
be clinically significant. For example, Estlander et al. (1991) stated that pain may be the
most important foctor in low back pain patients because the anticipation o f pain can
decrease range o f motion, decrease work capacity, and more importantly, negatively
affect a patients mood.
The number o f goals met by each patient was subjective. Depending on the
therapist, goals can be generated that are easily attainable or difficult to meet. The nature
o f the goals set was based on the knowledge and experience o f the clinician. Having
96% o f the goals met by the 30 subjects can reflect a productive treatment or easily
accomplished goals. Using the number o f patient goals met to gauge treatment
effectiveness is less concrete than using measurable goals such as range o f motion and
pain levels. Based on this, the number o f goals met in the BCT™ group were not
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compared to the literature due to a lack o f data from other studies, plus the lack o f
conclusions that can be made from the congwaison.
Increases in trunk range o f motion measured by inclinometry in the BCT™
treatment group were substantial when conyared to measurements found in other low
back pain treatment protocols. BCT™ was found to be at least as effective as treatments
including immobilization, mobilization, traction, specific exercise, strength training, and
patient education, based on the outcomes conq*ared in this study (Fritz, 1998; Hides,
Richardson, and Jull, 1996; Estlander et aL, 1991; Fritz and George, 2000). Trunk range
o f motion and straight leg raises were the movements most affected in the majority o f
low back pain patients having suffered a flexion mechanism o f injury. Significant
increases averaging 24.7 degrees in trunk flexion, 18.2 degrees in trunk extension, and
almost 15 degrees in the straight leg raise were measured as a result o f the BCT™
treatment. As with pain report decreases, the range o f motion increases compared
favorably to the results from past research with similar samples and criteria.
The retum-to-work variable was not a significant measure in the BCT™ treatment
group. With only two patients out o f work at the time o f the initial examination any data
taken was based on two patients, and was insignificant. Both patients did return to work
unrestricted after discharge from physical therapy treatment for a return rate o f 100%,
however, little could be concluded from this outcome.
Limitations o f the Study
The largest limit inherent in this study is the lack o f a control group. A
comparison can be made between BCT™ and other classification systems, but the
outcomes from this study are lacking any comparison. There is not a null hypothesis in
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this research. This limits the amount o f conq>arisons that can be made to determine the
true efiTectiveness o f BCT™.
The fact that only one person is currently performing BCT™ also limits the
conclusions that can be made from the data collected. There is only one center that treats
patients with BCT™, making the subject sam ple fiom a very limited region. The small
sample size (30) also limits the conclusions th at can be made from this research. All
patients being from the same area makes a very honoogeneous subject sample and may
not be indicative o f the rest o f the population. Future low back pain studies can improve
on the significance o f the outcome data by having a much larger subject sangle. The
literature suggests that studies with larger samples yield more significant data. The larger
the sample, the closer the average measures w ill be to a true population mean.
Changes in pain are significant in determining treatment success or foilure
because most patients have a pain goal set for them at the initial examination. The
problem with using pain scores is the subjective nature o f the variable. Patients do not
have a definition for what constitutes each pain level. The information that they are
given, typically, is that zero represents no pain and ten represents the worst possible pain.
A large factor in rating pain is the individuals' tolerance for pain. An identical level o f
pain in two patients with differing tolerances m ay be given a 2 by one patient with a high
tolerance and a 6 by a patient with a low pain tolerance. Pain reports are relative and
subjective making solid conclusions from this study difficult.
The examination process involved in B C T ^ includes examination o f sacral
position. Presence o f Sacral torsions were reported for all patients in every possible
plane. But no patient was reported as properly aligned. Adding another recording

67

option o f "properly aligned sacrum" can solve this potential problem situation. It is
possible that none o f the 30 patients selected for this study had a properly aligned sacrum,
however, an added category o f proper sacral alignment would ensure that all relevant
possibilities are covered.
Studying a protocol &om a single clinician means that one person was reqwnsible
for taking all o f the measurements. No attenq)ts were made to confirm the accuracy or
reliability o f the measurements taken. A study o f this nature is only as reliable and valid
as the measurements recorded. With a single therapist taking and recording the values
the validity and reliability were difficult to assess.
Future Research Areas
This research was the first on the BCT™ treatment and diagnostic classification
system and represents the beginning o f much that needs to be performed in order to
determine its validity and usefulness by the clinical community.
Performing a study on low back pain caused by a flexion mechanism suggests that
additional research needs to be done on the other mechanisms o f injury. The
classification system developed for this research contained the domain o f all low back
pain patients, while the patient data was only fiom one specific mechanism. Back pain
caused by an extension injury or a lateral shift needs to be studied to enlarge the picture
o f BCT™ treatment on the low back.
As mentioned in chapter three, BCT™ is not merely a treatment for low back pain
but an approach that can be used for any joint in the body. The classification system used
in this study needs to be ^ p lie d to the other joints commonly treated in physical therapy
practice. Time needs to be devoted to designing systems classifying neck pain patients.
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shoulder pain patients, knee pain patients, as well as others into similar groups with
common objective findings. Research o f this type will yield classification systems and
treatments that are more productive and reproducible which creates a more effective
treatment for the patient. Creating BCT™ classification systems for the other Joints in
the body will pose a need for even more research on the outcome effectiveness o f the
specific treatments given to each group in the new classification systems.
Conclusion
The problem that low back pain represents to the clinician as a complex and
difficult diagnosis to treat has been shown in the literature. The purpose o f this research
was to describe a new ^ p ro a c h to treating the low back. A new diagnostic classification
system was introduced that may aid in providing a more effective examination and
treatment tool. The results fix)m the subject sample indicate that the Bio mechanical
Correction Technique™ protocol may be a viable option to the clinician. The use o f a
classification system for patients with low back pain should lead to the formation o f
subgroups o f patients with specific clinical findings who are more likely to succeed with
a certain type o f treatment. Reliance on the underlying pathology or distribution of
symptoms to guide treatment decisions does not appear to be adequate (Fritz, 1998).
Signs and symptoms identified during the initial examination are used in BCT™ and may
provide a more effective approach than suspected pathology based models and
treatments. The BCT™ diagnostic classification ^ s te m and treatment shows initial signs
o f being a productive treatment to low back pain patients with a flexion mechanism o f
injury. Additional outcome research based on the other mechanisms causing low back
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pain will aid in providing a more conq)lete picture o f the effectiveness o f Biomecbanical
Correction Technique™ in treating the low back pain diagnosis.
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APPENDIX A
DATA COLLECTION FORM - RESEARCH PROJECT - BEN ASPER
MR/MRS OBJECT #FLEXION MECH.

INITIAL DATA -

PAIN (0-10)

(

DISCHARGE DATE -

)

TRUNK ROM (DEGREES) FLEXEXTS B -R /
# VISITS + INITIAL
+ 1

(
FLEXEXTS B -R /

L

L

# GOALS SET/MET
___
WORK STATUS
W = WORKING
N/W = OFF WORK
N/A = NOT APPLICABLE
R/W = RETURNED TO WORK
SLR SUPINE (DEGREES)
SLR SITTING

RR-

LL-

R
R-

LL-

HAMSTRING FLEX

R-

L-

R-

L-

SEXDIAGNOSIS PRIOR HISTORY OF LBP DATE OF INJURY SURGICAL INTERVENTION MULTIPLE TRAUMAS -

A G E-

INITIAL EVALUATION DATE TREATMENT DURATION -

DISCHARGE DATE -

DURATION OF SYMPTOMSMVA IN HISTORY -

BIOMECHANICAL PATTERN POSITIONS OF COMFORT - BEST TO WORSTSYMPTOMS INCREASE WITH SYMPTOMS DECREASE WITH RADICULAR SYMPTOMS -
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APPENDIX B

Table 1
Sample Characteristics
Subject
Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
Mean
Median
Std Dev

Age
Number Prior LBP MVA in PL
(years) G ender of Visits in History
P ast
F
48
Y
9
YES X I
52
M
Y
6
YES X I
52
M
Y
7
YES X I
41
M
24
Y
YESX3
38
F
Y
9
YES X I
41
M
10
N
NO
31
M
N
3
YES X I
47
M
Y
12
NO
15
M
Y
6
NO
44
M
4
Y
YES X I
51
M
Y
7
NO
66
M
Y
6
NO
57
M
Y
6
NO
41
F
Y
8
NO
28
F
Y
14
NO
40
M
Y
4
NO
58
M
Y
13
NO
54
Y
M
5
YESX1
69
F
Y
5
YESX2
39
M
Y
12
NO
59
M
N
15
NO
58
Y
M
5
NOT GIVEN
60
M
Y
5
NOT GIVEN
67
M
Y
7
NOT GIVEN
16
M
Y
10
NOT GIVEN
48
M
Y
2
NO
14
Y
F
YES X I
9
58
M
Y
4
YES X I
43
M
Y
5
YES X I
55
F
Y
7
YES X I
46.3
8.0
48.0
7.0
14.6
4.5

Radicular Duration of Return to
Symptoms Symptoms Work
NA
YE S - L 27 YEARS
Y E S - 8 37 YEARS
NA
YE S- L 8 MONTHS
NA
NA
Y E S - B 2 MONTHS
YE S - 8 10 YEARS
NA
Y E S - R 2 WEEKS
NA
1 WEEK NTO Y
YES-R
NA
YE S - L 6 WEEKS
Y E S- B 8 WEEKS
NA
2 DAYS
NA
NO
Y E S - R 3 MONTHS
NA
1 YEAR NTO Y
YES-B
Y E S- B 38 YEARS
NA
NA
Y E S - B 2 WEEKS
NA
Y ES - L 6 WEEKS
Y E S- B 1.5 WEEKS
NA
YES-R
2 YEARS
NA
NA
Y E S - B 25 YEARS
Y E S - B 10 YEARS
NA
NA
Y E S - R 20 YEARS
NA
Y E S - L 2 MONTHS
1 WEEK
NA
NO
NA
Y E S - R 10 YEARS
4 YEARS
NA
YE S- L
Y E S - R 6 MONTHS NA
5 DAYS
NA
NO
NA
Y E S - R 3 MONTHS
37 YEARS
NA
NO
NA
Y E S - B 23 YEARS
4 DAYS
NA
YES-L
7.99 YEARS
4 2 MONTHS
12.1 YEARS
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APPENDIX C
Table 2
Lumbo-Sacral Dysfunctions B ased on Paloatofv Rndjnos
Subiect Sacrai Torsion
Number IBadcMnn
Ron L

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
Totals
Percent

LonR

X
X
X
X
X
X
X
X
X
X
X

InonsnetaOhenW on
(UnMenO
PostR PostL Aft R AntL

X

X

X

X
X
X

X
X
X
X
X

X
X
X
X

X
X

X

X

X
X

X
X

X
X
X
X

X

X
X
X
X

X
X
X
X

X

X
X

X

X
X
X
X
X

X

X
X

X
X
X

X

X

X
X

X
X

X
X

X
X
X
X
X
X
26
87.0

mwoNed Lumber Senments
SeanerSs RoMsd Lalt on 81
Saomanls RoMad rnM on SI
L4-5
L3-5
LI-5
15
L4-5 L35 L2-5 LI-5

X
X
X
X

X

X
X

4
13.0

X
X
X
12
7
7
40.0 23.0 23.0

X
X
X
X
4
3
6
6
2
9
14.0 10.0 20.0 20.0 7.0 30.0

1
3.0

1
3.0

2
7.0
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APPENDIX D
Table 3
Changing Pain and R ange of Motion Status
Subject
Number

Pain
Reports
Pre 1 Post

4.0
5.5
3
5.5
4
6.0
5
4.5
6
7.5
7
6.0
8
5.5
9
7.0
10
7.0
11
5.0
12
2.5
13
2.5
14
8.0
15
4.0
16
6.5
17
3.5
18
3.5
19
3.0
20
3.5
21
4.0
22
2.5
23
1.5
24
5.0
25
5.0
26
7.0
27
4.5
28
4.0
29
4.5
30
9.0
Mean
4.9
Median
4.8
Std. Dev 1.8
1
2

0.5
0.0
3.0
1.0
0.5
0.5
0.0
0.5
2.0
1.5
1.5
0.5
1.5
1.0
1.0
0.5
0.5
0.0
0.0
1.0
0.5
0.0
0.5
0.5
1.0
3.0
0.0
0.0
0.5
0.5
0.8
0.5
0.8

Trunk
Flexion
P re 1 Post

80.0
55.0
60.0
86.0
45.0
44.0
60.0
45.0
80.0
25.0
60.0
77.0
70.0
30.0
30.0
30.0
72.0
60.0
55.0
55.0
35.0
30.0
75.0
88.0
45.0
35.0
47.0
40.0
50.0
10.0
52.5
52.5
20.0

85.0
75.0
75.0
93.0
750
70.0
90.0
70.0
85.0
70.0
70.0
90.0
95.0
85.0
62.0
75.0
100.0
70.0
75.0
75.0
60.0
66.0
85.0
94.0
75.0
66.0
70.0
65.0
80.0
70.0
77.2
75.0
10.6

Trunk
Right
Left
Extension Side Bending SideB erxing
Pre 1 P ost Pre 1 Post Pre 1 Post

7.0
30.0
14.0
30.0
25.0
18.0
10.0
25.0
10.0
15.0
35.0
9.0
30.0
0.0
5.0
15.0
16.0
15.0
15.0
25.0
15.0
7.0
20.0
5.0
20.0
0.0
28.0
20.0
30.0
10.0
16.8
15.0
9.6

25.0
35.0
30.0
30.0
35.0
35.0
15.0
35.0
35.0
35.0
40.0
40.0
50.0
30.0
20.0
45.0
40.0
40.0
55.0
42.0
35.0
32.0
25.0
25.0
50.0
25.0
30.0
40.0
35.0
40.0
35.0
35.0
8.9

55.0
50.0
47.0
50.0
60.0
50.0
40.0
65.0
35.0
55.0
40.0
40.0
60.0
25.0
40.0
50.0
40.0
37.0
45.0
50.0
45.0
20.0
50.0
23.0
55.0
25.0
48.0
30.0
48.0
20.0
43.3
46.0
12.1

55.0
60.0
50.0
50.0
70.0
50.0
60.0
65.0
75.0
70.0
55.0
55.0
50.0
50.0
50.0
65.0
60.0
56.0
65.0
62.0
55.0
50.0
50.0
44.0
55.0
40.0
60.0
46.0
60.0
60.0
56.4
55.0
8.1

40.0
65.0
46.0
50.0
45.0
40.0
50.0
50.0
30.0
25.0
30.0
48.0
30.0
30.0
30.0
60.0
36.0
45.0
50.0
35.0
30.0
40.0
35.0
25.0
50.0
20.0
58.0
35.0
54.0
10.0
39.7
40.0
12.6

50.0
60.0
50.0
50.0
65.0
55.0
60.0
60.0
70.0
70.0
55.0
50.0
50.0
50.0
50.0
65.0
60.0
54.0
65.0
58.0
45.0
55.0
50.0
40.0
55.0
40.0
56.0
40.0
60.0
60.0
54.9
55.0
8.1

SLR
Ric
Pre 1 Post

90.0
70.0
88.0
70.0
75.0
70.0
57.0
55.0
60.0
80.0
65.0
90.0
65.0
70.0
70.0
80.0
85.0
70.0
70.0
70.0
40.0
55.0
80.0
75.0
60.0
50.0
60.0
60.0
70.0
90.0
69.7
70.0
12.4

105.0
105.0
90.0
90.0
90.0
90.0
70.0
90.0
75.0
80.0
75.0
90.0
90.0
85.0
85.0
90.0
90.0
80.0
80.0
80.0
70.0
70.0
85.0
85.0
85.0
70.0
105.0
75.0
75.0
90.0
84.7
85.0
9.9

SLR
Left
Post
Pre

95.0
65.0
80.0
70.0
55.0
70.0
64.0
80.0
70.0
70.0
70.0
70.0
90.0
80.0
40.0
65.0
88.0
72.0
80.0
60.0
45.0
70.0
80.0
70.0
65.0
60.0
80.0
65.0
65.0
90.0
70.8
70.0
12.4

105.0
105.0
90.0
90.0
90.0
90.0
80.0
90.0
80.0
80.0
80.0
80.0
90.0
90.0
85.0
85.0
100.0
80.0
80.0
80.0
65.0
75.0
85.0
80.0
85.0
70.0
105.0
80.0
80.0
90.0
85.5
85.0
9.5
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GLOSSARY
Derangement (McKenzie) - A defect in the annulus fibrosis o f the intervertébral disk
allowing the nucleus puiposis to herniate.
Dysfunction (McKenzie) - Abnormal, inadequate, or impaired fimction o f an organ or
part.
Gaensien Test - A test for an ipsilateral sacroiliac joint lesion. The patient lies on side
with the upper leg hyper extended at the hip. The examiner stabilizes the pelvis while
extending the hip o f the uppermost leg, which is the test leg.
Kyphosis - Exaggeration or angulation o f normal posterior curve o f the spine.
Mechanism of injury - The manner in which an injury occurred. The most common
type o f injuries are due to movement or motion: rapid forward deceleration, rapid vertical
deceleration, and projectile penetratioiL
Muscle-energy - Any technique that uses a resisted leverage movement between a joint
in order to reduce a bony mal-aligiunent.
Patrick's Test - A test for arthritis o f the hip. The thigh and knee o f the supine patient
are flexed, and the external malleolus o f the ankle is placed over the patella o f the
opposite leg. The test is positive if depression o f the knee produces pain.
PSIS - Posterior Superior Iliac Spine o f the hip.
ROM - Range of Motion - The range o f movement o f a joint.
Radicular symptoms - Concerning a nerve root, pain that radiates fiom a central source.
Referred Pain - Pain felt in a part removed fiom its point o f origin.
SLR - Straight Leg Raise - The range o f motion during the act o f unilateral hip flexion
in either the short sitting or supine position.
Trigger Points - Any place on the body that when stimulated causes a sudden pain in a
specific area, especially a type o f pain previously felt spontaneously at the same location.
*A1I definitions are taken fiom Kendall, 1993; Magee, 1992; & Thomas, 1993*

