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When a thing ceases to be a subject of controversy,
it ceases to be a subject of interest.

William Hazlitt (1778-1830),
British essayist.






TOM PETERSEN 1

Contents

Abstract, 2
List of publications, 4
Abbreviations, 5

Introduction, 6

Prevalence of low back pain, 6

Definitions and diagnosis, 6

Treatment, 8

Heterogeneity in outcome studies, 9

Methodological requirements for classification systems, 10
Classification systems in low back pain, 11

Objectives, 14

Designs and Methods, 15

Effects of the McKenzie method of mechanical diagnosis and therapy, 15
Literature review on classification systems of relevance to physiotherapy, 16
Development of the new classification system, 17

Inter-tester reliability of the new classification system, 17

Statistical methods, 17

Summary of Results, 19

McKenzie therapy versus strengthening training, 19

Existing classification systems for non-specific low back pain patients, 21

The rationale behind the new classification system based on existing evidence, 21
Inter-tester reliability of the new classification system, 29

Discussion, 30

Treatment, 30

Development of categories and criteria of the new classification system, 32
Reliability of the new system, 38

Conclusions, 40
Summary in Danish, 41
Acknowledgements, 43
References, 45

Papers I-1IV



2 NON-SPECIFIC LOW BACK PAIN—CLASSIFICATION AND TREATMENT

Abstract

“Non-specific Low Back Pain—Classification and Treatment”

The aims of this thesis were to investigate the effects of the McKenzie method
of mechanical diagnosis and therapy compared with that of intensive dynamic
strengthening training for patients with non-specific low back pain (NLBP), and
to develop a clinical diagnostic classification system for use in primary care.

The McKenzie method is one of the most common methods for examination
and treatment of patients with NSLBP used by physiotherapists in the Western
World. Study number one is the first published randomised controlled trial test-
ing the efficacy of the McKenzie method for patients with long-term NSLBP.
Results from the 260 patients included showed that the McKenzie method was
at least equally effective as strengthening training, which is the generally recom-
mended treatment for these patients. Furthermore, the results support the need
for a classification system for this heterogeneous patient group.

In the second study, a systematic review of the existing classification systems of
relevance to physiotherapy was conducted. It was concluded, that several systems
compete to be generally accepted within the physiotherapy profession. In a few
of these, studies were published demonstrating some level of reliability. However,
none were able to document their superiority over others regarding validity, i.e.
their ability to identify subgroups of patients with NSLBP that would benefit
the most from a particular treatment, compared with other treatments. There
appears to be a need for further testing of the existing classification systems as
well as for the development of alternative ones.

In the third study, a new diagnostic classification system including pathoana-
tomic and clinical categories, was presented. Selection of categories and criteria
for categorisation of patients with NSLBP was based in part on the content of
earlier systems, on the existing evidence regarding diagnostic value of criteria,
and on the input from a conference of Danish experts. A systematic method was
used to critically appraise the reliability, validity, feasibility, and generalizability
of criteria for use in primary care. It was concluded that the new system has the
potential to overcome some of the fundamental problems inherent in the exist-
ing ones, and that the new system may prove itself useful for research purposes.
Further studies testing reliability and validity of the new system as a whole is
warranted.

In the fourth study, the inter-tester reliability of the new classification system
was evaluated. Four physiotherapists examined 90 patients with NSLBP. The
results showed that trained examiners were able to obtain an acceptable level of
agreement when classifying the same patients. However, the low prevalence of
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positive findings in some categories indicates that there is a need for further test-
ing of inter-tester reliability in a larger patient sample. Future studies investigat-
ing the validity and utility of the new classification system are required.
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Abbreviations

ANT

Dys
IRD
LBP
MmP
NMD
NRC
NRE
NSLBP

Post

SIJ
SS
VA

Adherent Nerve Root Syndrome
Adverse Neural Tension Syndrome
Abnormal Pain Syndrome
Dysfunction Syndrome

Irreducible Disc Syndrome

Low Back Pain

Mpyofascial Pain Syndrome
Non-mechanical Disc Syndrome
Nerve Root Compression Syndrome
Nerve Root Entrapment Syndrome
Non-specific Low back Pain
Postural Syndrome

Reducible Disc Syndrome
Sacroiliac Joint Syndrome

Spinal Stenosis Syndrome

Zygapophysial Joint Syndrome
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Introduction

Pain in the low back area is a common reason for seeing a physiotherapist in
primary care. The goal for the therapist managing these patients is to select the
appropriate treatment for each patient. The clinical reasoning process required
to achieve this goal starts with a diagnostic classification that place the patient
into a recognisable group with a particular pattern of signs and symptoms. The
medical professions in primary care most commonly classify these patients with
patho-anatomically labelled categories. However, there appear to be a wide di-
versity in the opinion as to the patterns of signs and symptoms that constitute
a category.”

A mantra of the last ten to twenty years in physiotherapy management of
patients with low back pain (LBP), has been the biopsychosocial approach'?!
reflecting the fact that disability related to LBP must be viewed as a multifacto-
rial problem. However, there may have been an overemphasis on the psychosocial
part of the biopsychosocial model in this period. It appears that the time has
come to put more research effort into investigating how psychosocial factors
interact with particular physical diagnostic categories.'*

This thesis concerns the exploration of the “bio” part of the biopsychosocial
model inasmuch as it tries to meet the challenges described above regarding clas-
sification and treatment of primary care patients with LBP,

Prevalence

Disability related to LBP is a major problem in the Western World. About 60—
65% of the Nordic population is likely to experience LBP during their lifetime
and 45-55% of adults will experience pain within a 12 month period.® Studies
from a variety of countries investigating the long-term course of LBP show that
most patients will improve rapidly.®® Further improvement is apparent until
about three months. Thereafter levels for pain, disability, and return to work
remains almost constant. Six months after an episode, 60-70% of patients will
have experienced relapses of pain and 16% will be sick-listed. As much as 62%
will still be experiencing pain after 12 months. %8

Definitions and diagnosis
Low back pain (LBP) is usually defined as pain, aching, or discomfort localised
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Paraclinical examination Clinical examination
- imaging procedures - history taking

- laboratory test - structural examination
- diagnostic injections — pain provocation tests
- etc. - etc.

Patho-
anatomic Medical Signs and

structures | diagnosis | symptoms

Figure 1. A diagnostic model. Establishing a medical diagnosis re-
quires a consistency between known clinical examination findings
and pathological structures or pathophysiological mechanisms
identified by paraclinical methods.

in the area between the costal margin and the gluteal folds.!#3*%117 Sciatica is
defined as pain radiating from the low back to one or both legs.

Acute LBP can be defined as pain in the low back and/or sciatica of no more
than 6 weeks duration. Subacute pain is defined as pain between 6 and 12
weeks in duration. Chronic pain is defined as pain of at least 12 weeks dura-
tion, 86117:120

The term LBP refers to a large heterogeneous group of different clinical and
etiological entities. Thus, LBP refers to a pattern of symptoms rather than a
diagnosis.

Figure 1 illustrates a diagnostic model. Establishing a medical diagnosis re-
quires a consistency between known clinical examination findings and pathologi-
cal structures identified by paraclinical methods.?® If this is achieved, a medical
diagnosis such as herniated disc, spinal stenosis, spondylolysthesis, fracture etc
is established. The clinician is then in a position to suggest a treatment strategy
and offer a prognosis. If not, there is either a structural abnormality, which has
no necessary relation to the patient’s complaint, or a clinical pattern that can-
not be linked to a specific pathoanatomic structure. In the search for clinically
meaningful ways of identifying subgroups of LBP, various methods of labelling
patients by syndromes have been attempted, and there have been attempts at
identifying painful structures using patterns of signs and symptoms. A syndrome
is defined as “The aggregate of signs and symptoms associated with any morbid
process that together constitute the picture of a known disease”.” Examples of
commonly used labels are facet syndrome, sacroiliac syndrome, myofascial pain
syndrome, or nerve root compression syndrome, 14:3357:81:90
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LBP is difficult to diagnose patho-anatomically.?®¥%!23 One reason for this
could be that a precise diagnosis is based on procedures not available in most
clinical settings e.g. roentgenogram, computerised axial tomography, or mag-
netic resonance imaging. In addition, abnormal findings illustrated by advanced
imaging techniques are common in asymptomatic individuals.>%9%:126

Consequently, the problem of diagnosis is a matter of controversy within the
community of LBP researchers. In primary care, it has been estimated that a
patho-anatomic cause is found in 15-25% of patients,”® whereas others claim
that up to 70% of patients may be diagnosed where discography and other di-
agnostic injection procedures are available.'® In an attempt to reach a consensus,
most international guidelines for the management of musculoskeletal LBP rec-
ommend an initial diagnostic classification process, a diagnostic triade, that dif-
ferentiates between possible serious spinal pathology, nerve root problems, and
non-specific LBP3® The diagnostic label of non-specific LBP does not contain
specific therapeutic information, and refers to a large heterogeneous group of
patients suffering from a variety of different pathological or patho-physiological
conditions.

Treatment

The three most recent consensus reports for the treatment of patients with
acute non-specific LBP recommend reassurance of the patient, provision of
adequate information, advice to stay active, prescription of pain medication
(when necessary), consideration of spinal manipulation, and consideration of
multidisciplinary treatment programs for workers with sick leave for more that
4-8 weeks. 284117

For patients with subacute or chronic non-specific LBP, maintenance or pro-
gressive resumption of activities of daily living, and back programs combining
strength training, stretching and fitness, is recommended as an effective treatment
for the reduction of disability and improvement of physical function.?4 The lat-
est published systematic review from the Cochrane Collaboration concluded that
there is strong evidence that exercise therapy is more effective than usual care by
general practitioners, and that exercise therapy and conventional physiotherapy
(consisting of a combination of hot packs, massage, traction, mobilization, short-
wave diathermy, ultrasound, stretching, flexibility and coordination exercises,
electrotherapy) are equally effective for the treatment of these patients. However,
the authors concluded that it is still unclear whether exercise therapy is more ef-
fective than inactive treatment (consisting of semihot packs and light traction,
hot packs and rest, detuned ultrasound and detuned short-wave diathermy). It
remains unclear whether any specific type of exercises (flexion, extension, or
strengthening exercises) is more effective than another.!'®
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c4

LBP 4
c
Figure 2. Non-specific LBP (large cir-
cle) may consist of a number of largely
unidentified sub-entities (smaller circles
LBP1, LBP2, etc.), each having its own O
set of causal mechanisms (C1, C2, etc.) Q2

The McKenzie-method of Mechanical Diagnosis and Therapy (MDT) is
widely used within primary care. It has been reported as the most commonly
used method by physiotherapists for the management of patients with LBP.?3%4!
The evidence supporting the effectiveness of the method is inconclusive. Results
of randomised controlled trials including patients with acute non-specific LBP
showed better outcome from the McKenzie-method when compared with a
mini-back school.!%*!1® However, no differences in outcome were found when
the McKenzie-method was compared with chiropractic manipulation or an
educational booklet,”’ back massage and general back care advice®, or usual
general practitioner care,''¥ and poorer outcome was found in comparison with
manipulation and general exercises.??** No randomised controlled trials have
been published investigating the effects of the McKenzie method for subacute
and chronic LBP patients.

Heterogeneity in outcome studies

Recently, several randomized controlled trials of high methodological quality
have shown that physiotherapy has no demonstrable benefits over the natural
history in patients with acute non-specific LBP2%487197 Fyrthermore, a great
number of high quality studies have shown little or no differences between vari-
ous physiotherapy treatments for acute, subacute or chronic cases. &11:18:21:40:42:45
“678:8%:106:113114 A obvious explanation could be that there actually is no differ-
ence. However, several authors have suggested that these results may reflect the
heterogeneity of the non-specific LBP group.!7:6265:66:9¢ The “subgroup concept”
is illustrated in Figure 2.

It is likely that non-specific LBP consists of several distinct subgroups each
with its own causal mechanisms and thus with its own potential set of beneficial
treatments. Patients within a subgroup for which a specific treatment is of bene-
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fit, may be rendered statistically invisible by the number of patients in subgroups
for which actual harm or no demonstrable benefits occur from that treatment.

The problem is recognised in an “Agenda for Future Primary Care Research on
Low Back Pain”, which was developed by participants in the multi-disciplinary
International Forum for Primary Care Research on Low Back Pain, Washington,
1995.'¢ The number one priority for the agenda was to determine whether dif-
ferent varieties, natural courses, or subgroups of LBP could be identified and,
if so, to establish criteria that could be used to differentiate them. There was a
particular interest in establishing a classification system that would allow prac-
titioners to determine: “1) how subgroups differed in terms of natural course,
and 2) whether treatment and management strategies could be tailored to each
subgroup”

Methodological requirements for classification systems

The usefulness of classification systems in research, and of a clinical classifica-
tion system in particular, is dependent on its ability to meet basic requirements
regarding appropriateness for purpose, content validity, face validity, feasibility,
construct validity, reliability, and generalizability."”

The purpose of the system, the target population, and the setting appropriate
for the use of the system must be clearly specified.

Content validity refers to the extent to which the system covers the domain of
interest intended to be described, considering the purpose.

Face validity is generally a matter of the extent to which a measurement ap-
pears (in the opinion of experts) to be reflecting the domain of interest. Regard-
ing classification systems, face validity refers to whether the criteria used for
categorisation in the system are appropriate in terms of definitions, labelling, and
based on evidence, i.e. demonstrated to have reliability and validity.

Feasibility is based on an appraisal of whether the system is simple to under-
stand, easy to perform, relies on clinical examination, and whether special skills
or tools are required.

Construct validity is based on a theoretical understanding of the domain of
interest. It reflects whether the system discriminates between entities that are
thought to be different in a way appropriate for the purpose and whether it per-
forms satisfactorily when compared to other classification systems that classify
the same domain.

Reliability is defined as the degree to which a system provides consistent re-
sults when classifying the same condition, especially whether intra-observer and
inter-observer agreement are satisfactory.

Generalizability is a matter of whether the system has been used in other stud-
ies and/or settings.
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Classification systems in low back pain

Classification systems are defined as devices for sorting the complex elements of
reality into reasonable and logical entities.”* Ideally, the objectives of a diagnostic
classification are to find a label that indicates the cause of the disease, predicts
outcome, predicts responses to specific therapies, and which can be used to de-
scribe the disease in communicating experience or research.

The challenge for health professionals in primary care where most LBP pa-
tients are managed is that diagnostic imaging procedures often fail to provide a
meaningful diagnosis'®'"” and generally there is no access to discography and
diagnostic injections in routine clinical practice.

Several classification systems have been proposed for subdividing non-specific
LBP patients by means of clinical examination. In physiotherapy, three are of
particular interest inasmuch as they 1) are sufficiently detailed to have implica-
tions for choice of treatment for the individual patient and 2) have been tested
for reliability and validity.*7%7° All three are treatment-oriented systems in that
they place patients in categories with the purpose of determining an appropriate
intervention.

The classification system proposed by McKenzie” is based on information
from history taking, and symptom response to patient or therapist generated
loading of the lumbar spine. It has been reported as the most commonly used
system by physiotherapists.”*! The system as a whole has been tested for reli-
ability and has substantial inter-tester agreement according to the criteria of
Landis and Koch® when applied by trained examiners (Kappa coefficients rang-
ing from 0.6 to 0.7)°%2. A number of studies have supported the validity of
the system’s ability to predict outcome of treatments with McKenzie-therapy or
active rehabilitation for patients whose symptoms have centralised, i.e. abolished
from their most distal location, following the McKenzie examination proce-
dures.300%681L124125 Randomised controlled trials investigating treatment-relat-
ed validity of the McKenzie system, i.c. ability to categorise patients in a way that
might result in selection of the most effective treatment, have shown conflicting
results'20;22;32;40;89;109;I10

Delitto et al.?> have developed a classification system for patients with acute
LBP. The system classifies patients into four main categories using information
gathered from history taking and clinical examination. Intertester reliability of
single categories has been questionned,?*> however, the system as a whole has
been shown to have a moderate intertester reliability (Kappa coefficient 0.56)
38, One epidemiological study has shown differences in short term prognosis
among a few of the categories in the system when collapsed into four overall
treatment categories.”® Two randomised controlled trials have, with regard to
choice of treatment, shown validity of one (the extension-mobilization category)
of the seven categories of the system.?*3* In addition, a recently published trial
has shown that treatment based on the classification system as a whole was more
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beneficial for acute non-specific LBP patients than treatment based on clinical
practice guidelines.*

Sahrman et al.”? have developed a classification system comprising five catego-
ries based on testing of muscular stability, alignhment, asymmetry, and flexibility
of the lumbar spine, pelvis, and hip joints. Of particular interest to the system is
the recording of movements and activities in daily functioning that provoke the
patients familiar symptoms. Reliability of the individual tests used in criteria for
classification has been shown to vary from fair to almost perfect (Kappa coeffi-
cients ranging from 0.21 to 1.00).!"> However, there are no reports on reliability
in classification of the patients into the five categories. The use of the system has
been illustrated by a case report.”® A recent study showed that the majority of
the included patients with symptom provocation during testing experienced a
short-term decrease in the symptoms after the provoking movements and align-
ments had been modified.!'® However, no data have been published supporting
or refuting the validity of the system concerning its ability to categorise patients
in a way that might result in selection of the most effective treatment.

To summarise, although recent data on reliability and validity have been pub-
lished supporting usefulness of some of these systems, none has clearly proven its
superiority over others in identifying subgroups of patients with better outcomes
from a specific treatment compared to others. Therefore, existing classification
systems do not eliminate the need for development of alternative ones.

In this author’s opinion, there are several fundamental problems concerning
the existing treatment oriented classification systems. It appears that the develop-
ers of those systems are inclined to search for the patterns of signs and symptoms
that they are able to treat. As a consequence, labels and criteria used for classifica-
tion in those systems differ according to the treatment methods preferred by the
developers, communication across systems is hampered, and the result is a variety
of competing classification systems. For example, it appears that a LBP patient
who responds with an increase in pain intensity following lumbar flexion move-
ments and abolition of pain following extension movements would be classified
as a ‘posterior derangement syndrome’ in the system proposed by McKenzie,”
an ‘extension syndrome’ in the system proposed by Delitto et al.,** and a ‘flexion
category in the system proposed by Sahrman et al.”

It has been pointed out that various practitioners may have different, but
equally acceptable approaches to the management of a particular treatment-ori-
ented diagnostic category.'* Therefore, instead of making the diagnostic system
fit the treatment system preferred by the developers, in this other’s opinion, it
should be the other way around. Once a generally accepted diagnostic clas-
sification system has been developed, it should be the results of research that
determines the most effective treatments for particular categories of patients. A
classification system with a pathoanatomic orientation might be the answer to
some of the above-mentioned problems.
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Table 1. Overview of the arguments for and against a clinical pathoanatomic oriented clas-
sification system

Disregarded in the literature because of theoretical arguments
¢ Not necessary for a physical therapist to identify pathology.*2>128
¢ No clear correlation between imaging findings and symptoms.%113

e Focussing on pathology increases fear-avoidance beliefs and sick-role in patients.'%:26:121
(p.152);128

Ought to be regarded because

e Patients expect an explanation of an anatomical cause when seeking care.8%:%8

¢ Neglecting patients’ expectations has implications for patient satisfaction?’ as well as
for the outcome of treatment.8:51:5469:112

e Fear-avoidance is only related to uncertainty, not to identification of pathology.>*
121p.192

e Awareness of the connection between anatomical cause, response to tests, and disability
in daily living empowers and motivates the patient towards an active approach.60:86:107

e A pathoanatomic system is a prerequisite that hypotheses for evaluating prognosis and
efficacy of treatments can be supported by anatomically grounded theory.

e A pathoanatomic system enabling researchers to test hypotheses as to whether treat-
ment methods, e.g. McKenzie or orthopaedic medicine, influences the conditions on
structural level that they assume, is required.

e When communicating the results of interventions to colleges or other medical profes-
sionals, a more universal clinical classification, independent of schools of thought and
meaningful to the medical community, is preferable.

Disregarded in the literature because of data
e Former pathoanatomic classification systems are not supported by scientific data. On
the contrary, data exists that refute validity,3":49%70:7475:99:100:103-105;108

Ought to be regarded because
e Recent data support validity of several pathoanatomic categories.5;29;37;63;93;94

Table 1 summarises the arguments for and against a pathoanatomic oriented
classification system that are discussed in more detail in Paper III.
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Objectives

The overall aim of this thesis was to evaluate the effects of the McKenzie method
for the treatment of patients with LBP, and to develop and evaluate a new LBP
classification system of relevance to physiotherapy.

The specific aims were:

* to investigate the effect of McKenzie mechanical diagnosis and therapy com-
pared with that of intensive dynamic strengthening training in a randomised
controlled trial including patients with subacute or chronic non-specific
LBP,

* to review the literature on reliability and validity of existing classifications
systems for non-specific LBP patients,

* to develop a new classification system for patients with non-specific LBP inte-
grating pathoanatomic and clinical categories of relevance to physiotherapy,

* to provide the rationale behind the new system based on existing evidence,

* to evaluate the inter-tester reliability of the new system in a clinical setting.
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Designs and Methods

Effects of McKenzie-therapy (Paper I)

A prospective randomised controlled trial comprising 260 patients with subacute
or chronic non-specific LBP was carried out. The full protocol was completed
by 180 patients. The patients were randomized to either a McKenzie group or a
strengthening training group. The treatment period in both groups was 8 weeks
at an outpatient clinic followed by 2 months of self-training at home. Treatment
results were recorded at the end of the treatment period at the clinic, and 2, 8,
and 14 months after. An intention-to-treat analysis of the main effect variables,
disability and pain, was performed on all patients included in the study. A sup-
plementary analysis of 180 patients who completed the full treatment program
was also performed. Secondary effect variables, i.e. return to work, use of pain
medication, the patients own perception of change in back-related quality of life,
and number of patients visiting a general practitioner because of LBP during
follow-up, were recorded.

Treatment programs

Treatment according to the McKenzie method for Mechanical Diagnosis and
Therapy was planned individually following an initial physical assessment ac-
cording to the principles described by Robin McKenzie.”” The essence of the
treatment is performance of selfmobilising repeated movements or sustained
positions in specific movement directions, and the application of manual over-
pressure, and/or mobilisation by the therapist.” Initial assessment and treat-
ment lasted one hour, and subsequent treatments typically lasted half an hour.
Intervals between treatments were at the discretion of the therapist. All seven
physiotherapists performing the treatment had completed the course program A
to D arranged by the McKenzie Institute International, and six of the therapists
had attended and passed a credentialling examination in the method during the
period of this study from August 1996 to December 1998.

The strengthening training was carried out in groups of six patients under the
guidance of a physiotherapist. Sessions began with a period of 5 to 10 minutes
riding a stationary bicycle. This was followed by low intensity warm up exercises
for about 10 minutes comprising ten repetitions of low resistance exercises for
the lumbo-pelvic muscles in flexion, extension, and rotation. After that, an in-
tensive dynamic back strengthening training program was performed in flexion
and extension. The training program was chosen because it had shown excel-
lent outcome in chronic non-specific LBP patients compared to treatment with
inactive physical modalities or low-intensity physical training.”® This program
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has become a common treatment for patients with subacute and chronic non-
specific LBP in Denmark. The program has been described in detail elsewhere.””
Four strengthening exercises were done in series of ten repetitions with one
minute rest between each series. The number of repetitions were individually
graded. The initial dosage was typically a total of 50 repetitions, whereas the
dosage during the treatment period of 8 weeks was gradually increased to 100
repetitions. At conclusion of each session, patients performed 10 minutes of
stretching exercises for the trunk and hip muscles. Training sessions lasted from
60 to 90 minutes, and were performed twice a week. All physiotherapists guiding
the patients’ performance of exercises had several years of experience in this type
of group strengthening training,.

In both treatment groups, patients received a maximum of 15 treatments for
a period of 8 weeks. Missed sessions for a maximum of 30% were accepted.
Patients were instructed to continue self-administered exercises at home or at a
fitness centre for a minimum of 2 months after completion of the treatment at
the clinic. Because most of the patients suffered from long lasting LBP we ex-
pected this period of self-administered exercises to be necessary for the patients
to experience the full effect of the intervention. If a patient was totally free of
symptoms some time before the maximum of 15 treatments was reached he/she
was allowed to continue with self-administered exercises from that time. Patients
were encouraged not to seeck any other kind of physical treatment for the 2
months period of self-administered exercises.

Literature review on classification systems of relevance to
physiotherapy (Paper Il)

To explore the usefulness of existing classification systems, a systematic and criti-
cal review of the literature was done. The review was based on articles retrieved
from a systematic search of the Medline and Embase databases for the eleven
year period, January 1988 to December 1998, using the following keywords:
back ache/back pain/low back pain in combination with classification, diagnos-
tic tests, or physical examination. All English and Scandinavian language papers
were selected. In addition a search by hand was carried out in five physiotherapy
journals (Physical Therapy, Physiotherapy, Australian Journal of Physiotherapy,
Physiotherapy Canada, and Physiotherapy - Theory and Practice) for the same
eleven-year period.

A critical appraisal of the classification systems was performed using a system-
atic approach proposed by Buchbinder et al."
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Development of the new classification system (Paper Ill)

The development was based on the review of the literature (Paper II) and pro-
posed criteria for categorisation presented in a recently published version of a
classification.®? An initial version of the new system was evaluated by a confer-
ence of five Danish back specialists. These specialists were appointed by the
chairmen of the Danish branch of the International Federation of Orthopaedic
Manipulative Therapists, the McKenzie Institute Denmark, and the Danish In-
stitute for Health Technology Assessment Committee dealing with LBP. At the
conference, minimum criteria for placing patients within particular categories
were discussed and comments from the specialists were incorporated in the final
version of the system.

The development phase followed three steps. In step one, pathoanatomic
categories that could be derived from evidence were included, i.e. Reducible
Disc Syndrome (RD), Irreducible Disc Syndrome (IRD), Non-mechanical Disc
Syndrome (NMD), Nerve Root Compression Syndrome (NRC), Spinal Stenosis
Syndrome (SS), Zygapophisial Joint Syndrome (Z]), and Sacroiliac Joint Syn-
drome (§J). In step two, additional categories widely assumed within the physio-
therapy profession to be pathoanatomically oriented, i.e. Adherent Nerve Root
Syndrome (ANR), Nerve Root Entrapment Syndrome (NRE), Myofascial Pain
Syndrome (MP), and Adverse Neural Tension Syndrome (ANT) or indicated
pain producing connective tissue, although not specific to certain anatomical
structures, i.e. Postural Syndrome (Post) and Dysfunction Syndrome (Dys),
were included. In step three, a category widely assumed to indicate that patient
responses during clinical examination should be re-evaluated, i.e. Abnormal Pain
Syndrome (AP), was included.

Inter-tester reliability of the new classification system (Paper IV)

Ninety subjects with mainly chronic non-specific LBP were examined by four
physiotherapists, and the level of agreement among therapists regarding cat-
egorisation was evaluated. The therapists were trained in performing the ex-
amination procedures and the clinical reasoning required for categorisation of
patients within the classification system. Within a pair, one therapist was the first
examiner for half of the subjects and the other therapist was the first examiner for
the remaining half of the subjects. Examination findings by the two examiners
were recorded independently.

Statistical methods

In Paper I, non-parametric statistical methods, Wilcoxon Sign Test and Mann-
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Whitney U test, were used. Chi-square tests were used for proportional data
comparison. The level of statistical significance was set at P<0.01

In Paper III, percentages of agreement and Kappa coefficients with 95% con-
fidence intervals were calculated for each category and for mutually exclusive
categories as a whole to estimate the level of inter-tester reliability of the clas-
sification system.
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Summary of Results

McKenzie therapy versus strengthening training (Paper I)

The intention-to-treat analysis comprising 260 patients was performed on the
main outcome variables, disability and pain. The results are presented in Figures
3 and 4. After adjustment for base-line values, there was a trend toward greater
reduction in the disability score in favour of the McKenzie group at 2 months
follow-up only (P=0.04). Changes in back and leg pain intensity did not differ
between the groups after treatment at the clinic (P=0.38), at 2 months follow-up
(P=0.41), or at 8 months follow-up (P=0.83).

A supplementary analysis comprising the 180 patients who completed the
full intervention was performed on all outcome variables. After adjustment for
base-line values, the only statistically significant difference between the groups
was changes in back and leg pain. The McKenzie group showed a greater re-
duction in pain intensity than the strengthening training group at 2 months
follow-up (P=0.01), but the differences were not significant at end of treatment
at the clinic (P=0.02) or at 8 months follow-up (P=0.16). The supplementary
analysis showed that there were no significant differences between groups at any
follow-up for changes in disability, global change in back related quality of life,
number of patients using pain medication because of LB, number of patients on
sick-leave, or number of patients visiting a general practitioner because of LBP
during follow-up.

In both analyses, all trends and statistically significant differences in disability
or pain exceeded the minimum criteria for clinical importance predefined in this
study as 25 % difference between groups. In the intention-to-treat-analysis, the
difference in change of disability at 2 months follow- up between groups was
122%. In the supplementary analysis, the differences in change of pain between
groups were 33% at end of treatment and 83% at 2 months follow-up.

Subsequent to publication of Paper I, analysis of results from the 14 month
follow-up has been completed. Results regarding group comparisons in main ef-
fect variables, disability and pain, are displayed in Figure 3 and 4. A total of 234
patients responded to the disability questionnaire and 233 patients responded to
the pain questionnaire at follow-up (dropout rate of 10%). In the main outcome
variables, the pairwise comparisons of differences within both of the treatment
groups remained statistically significant after 14 months (P<0.001). In the McK-
enzie group the median disability score was 26.7 (10 and 90* percentile 7.1
53.8) and the median pain score was 12 (10 and 90 percentile 1-35). In the
strengthening training group, the median disability score was 26.7 (10% and 90t
percentile 6.7-60) and the median pain score was 14 (10% and 90% percentile
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Figure 3. Disability scores. Intention-to-treat analysis.
* P value refers to analysis of between group differences adjusted for baseline
scores at start of treatment. N=260 except for 14 months follow up: N=234.
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Figure 4. Back and leg pain scores. Intention-to-treat analysis.
* P value refers to analysis of between group differences adjusted for baseline
scores at start of treatment. N=260 except for 14 montbs follow up: N=233.

2-29). After adjustment for baseline scores on disability and pain, no significant
differences were found between groups (disability: P=0.79, pain: P=0.25).
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Existing classifications systems for non-specific LBP patients
(Paper II)

In the systematic review of the literature, eight systems were found to be of
relevance to physiotherapy in as much as they subdivided non-specific LBP by
means of symptoms and clinical tests. They were all treatment oriented, i.e.
developed for the purpose of guiding choice of physiotherapeutic treatments.
Following the critical appraisal within the framework proposed by Buchbinder
et al.'"?, none of the classification system fulfilled all of the requirements and
none were considered to have included all relevant categories separated in a way
suitable for the purpose. Studies concerning reliability and validity were rarely
reported. Generally aspects of validity and reliability were only tested for a few of
the criteria used for categorising patients. Construct validity and reliability of the
classification systems as a whole were not tested. The most promising treatment-
oriented classification systems for non-specific LBP identified in the review were
those developed by McKenzie” and Delitto et al.”’. It was recommended that
future research should address the usefulness of existing classification systems as
well as the development of new classification systems designed using commonly
accepted methodological principles.

The rationale behind the new system based on existing evidence
(Paper ll)

In Paper 111, the criteria for classifying patients in the new system were described.
The tests included in criteria for the different syndromes in the system are illus-
trated in Figure 5-10.

The systematic framework proposed by Buchbinder et al.' was used again
to critically appraise issues of purpose, content validity, face validity, feasibility,
construct validity, reliability, and generalizability of the new classification system.
Results from studies examining elements of the 12 categories of the classification
system were reported to allow the appraisal to be made. An overview of the criti-
cal appraisal is presented in Table 2.

For some of the categories, i.e. RD, IRD, NRC, SS, SJ, MP, and ANT, there
was evidence suggesting the criteria to have reliability and validity, i.e. that the
proposed criteria are reproducible and are able to identify a specific symptomatic
structure with an acceptable degree of accuracy. In AP, data suggest that criteria
are reproducible and are able to identify patients whose pain behavior is dispro-
portionate to the underlying structural pathology. In the other categories, future
evidence regarding reliability and validity has yet to be established.
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Figure 5. Examples of tests included as criteria for Disc Syndvome, Adherent Nerve Root Syn-
drome, Nerve Root Entrapment Syndrome, Postural Syndrome, and Dysfunction Syndrome.

Figure 6. Example of sustained end range load-
ing included in criteria for Postural Syndrome.



TOM PETERSEN 23

Compression

Thigh thrust (posterior shear) Sacral thrust

Pelvic torsion (Gaenslens test)

Figure 7. Iests included in criteria for
Sacroiliac Joint Syndrome.

-—2—

Superficial

Figure 8. An example of pain referral in a
characteristic area on palpation of a pain-
ful myofascial trigger point. Included in
criteria for Myofascial Pain Syndrome. Quadratus lumborum
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Straight leg raise test Straight leg raise test with neck flexion
and ankle dorsal flexion

Slump test with lumbar flexion, neck flexion,
knee extension, and ankle dorsal flexion

Femoral nerve stretch test Femoral nerve stretch test with neck flexion

Figure 9. Examples of stages in the testing included as criteria for the Adverse Neural Tension
Syndrome.
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il

Pain provocation on axial loading or Straight leg raise improved at least 30
simulated rotation of the back degrees with distraction

N

_—

Regional muscle weakness or sensory disturbances
in non anatomic distribution

Figure 10. Examples of tests in-
cluded in criteria for Abnormal
Pain Syndrome. Overreaction during examination
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Table 3. Agreement between therapists regarding categorisation of patients in mutually
exclusive categories

Syndrome RD IRD NMD ANR NRE NRC SS Z) Post SIJ Dys Other Total

RD 3
IRD

NMD

ANR
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Total 44

RD = Reducible Disc, IRD = Irreducible Disc, NMD = Non-mechanical Disc, ANR = Adherent
Nerve Root, NREvNerve Root Entrapment, NRC = Nerve Root Compression, SS = Spinal Ste-
nosis, ZJ = Zygapophysial Joint, Post = Postural, SIJ = Sacroiliac Joint, Dys = Dysfunction.

Table 4. Agreement between therapists regarding
categorisation of patients in other categories

Examiner 2

Examiner 1 + - Total
MP + 45 10 55
- 13 21 34

Total 58 31 89

ANT + 63 5 68
- 8 14 22

Total 71 19 20

AP + 5 5 10
- 2 78 80

Total 7 83 920

Inconclusive + 1 3 4
- 2 84 86

Total 3 87 20

MP = Myofascial Pain Syndrome, ANT = Adverse
Neural Tension Syndrome, AP = Abnormal Pain
Syndrome.
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Inter-tester reliability of the new classification system (Paper IV)

The physiotherapists participating in the study ranged in age from 37 to 51
years (mean 41.5), and their years of clinical experience in management of LBP
ranged from 7 to 27 years (mean 14.5). Table 3 summarises the descriptive sta-
tistics for the agreement between therapists regarding the 11 syndromes that are
mutually exclusive in the classification system (RD, IRD, NMD, ANR, NRE,
NRG, SS, Z], Post, SIJ, and Dys). Table 4 summarises the descriptive statistics
for the categories that each can coexist with the mutually exclusive categories
(MP, ANT, and AP).

Among mutually exclusive syndromes, RD was the most common (46%) fol-
lowed by SIJ (13%), NRC (7%) and NMD (6%). IRD, Dys, ANR, NRE, SS,
Z], and Post were less common, each with prevalence ranging between 1 and
3%. The therapists classified 14 of the patients (16%) in the ‘Other’ category.
Most of these patients were later classified into one or more of the remaining
three syndromes (MP, ANT, and AP), leaving six patients in the final ‘Inconclu-
sive’ category by one or both of the examiners.

Percentage of agreement ranged from 74% to 100% and Kappa coefhicients
ranged from 0.26 to 1.00. The overall percentage of agreement between examin-
ers for the 11 mutually exclusive syndromes and the ‘Other’ category (N=90),
was 72% and the Kappa coefficient was 0.62 (95% CI 0.50-0.74). An alterna-
tive analysis of the 11 syndromes without the ‘Other’ category (N=68) showed
a percentage of agreement of 86.8% and a Kappa coefficient of 0.79 (95% CI
0.66-0.92). Regarding the three syndromes, MP, ANT, and AP, percentage of
agreement ranged from 74% to 94% and Kappa coefficients ranged from 0.44
to 0.59.
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Discussion

The aims of this thesis were to investigate the effects of the McKenzie method
for the treatment of patients with LBP, and to develop and evaluate a new LBP
classification system of relevance to physiotherapy.

One part of this thesis showed that for patients with long-term non-specific
LBP, the McKenzie method was at least as effective as strengthening training. It
was suggested that designs of randomised controlled trials might be improved
if groups of patients that may benefit from different treatment methods were
identified in a classification process.

In another part of this thesis, the studies suggested that different pathoana-
tomic oriented categories of non-specific LBP patients could be distinguished
and that the inter-examiner reliability of a new classification system was accept-
able.

Opverall, the results present new knowledge of relevance to researchers and
clinicians dealing with LBP patients in primary care.

Treatment (Paper I)

The main limitation in the design of this randomised controlled trial is the lack
of a no-treatment control group. Therefore, it was not possible to estimate the
overall influence of the regression-to-the-mean phenomenon or the contribution
of natural healing to the outcome. All patients were referred by general practi-
tioners to a hospital clinic for examination and treatment of a persistent LBP
problem and therefore it was unacceptable to both the referring doctors and the
patients to be randomised to a no-treatment group. Considering that almost all
of the patients included had a chronic problem, we would not expect these fac-
tors to be of major importance.

A methodological discussion is included in Paper I and will not be reiterated
here. The focus in this discussion will be on alternative explanations for the
results. There are at least six possible explanations for the lack of a marked differ-
ence in efficacy between of the two types of treatment.

First, there actually might be no difference in reality. LBP of some duration
is a fluctuating condition and possible differences between treatments may be
overshadowed by natural variation. Consequently, there is a high probability of
recurrence of the LBP problem sooner or later. Thus, the general picture will
be that many different treatment methods might have a certain effect but none
will be able to cure the problem. In the present study, the lack of a no-treatment
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group makes it impossible to assess the natural course. However, this explanation
is supported by the wave-like shape of the curve in Figures 3 and 4.

Second, any type of intensive exercise program that gives patients the experi-
ence of expanded limits to their physical functioning, may provide them with
a method that increases the feeling of control over the pain, thus inhibiting
negative pain behaviour related to the LBP problem. This explanation is sup-
ported by recent studies providing evidence that treatment programs contain-
ing active exercises are equally effective for patients with subacute or chronic
LBP, irrespective of the type of exercises that have been compared.!!:12:53:67:78
A thorough physical examination, patient education in coping strategies, and
the provision of information encouraging the patient to increase activity and
reducing fear has been shown to be effective as the sole intervention for these
patients.”*® The challenge for the physiotherapy profession in the future is to
prove that specific treatments can provide additional therapeutic value over and
above these interventions.

Third, the possibility exists, that our findings are a result of a Type Il error. In
the pre-study calculation of sample size we ran the risk of making a Type II error
at a level of 10%. Thus, although the risk of Type II error is low in this study, it
cannot be excluded.

Fourth, contamination of the intervention might have happened if treat-
ments were not performed as intended. To minimise this possible confounding
influence we chose therapists experienced in the type of treatments that they
performed, excluded patients whose proportion of missed visits exceeded 30%,
and encouraged patients not to seek other treatments for the two months period
of self-training.

Fifth, outcome measurements might not have been sensitive enough to detect
a difference. Post hoc analysis of the data showed that patients indicating an out-
come of “better” or “much better” on a five point Likert scale, scored an average
change of at least 10% on the disability and pain scales. Thus, the scales measur-
ing the main outcome variables, disability and pain, appeared to be sufficiently
sensitive to change.

Finally, an explanation for the findings might be that the patients included
were selected from a heterogeneous group of non-specific LBP. In heterogeneous
samples of patients, subgroups for which a specific treatment, i.e. the McKenzie
method or strengthening training, has been of benefit may be masked by sub-
groups for which no demonstrable benefits occur. It would be a logical assump-
tion that subgroups of patients with different pathoanatomic causes for their
symptoms e.g. intervertebral discs, nerve roots, or sacroiliac joints, might need
different types of treatment to achieve an optimal outcome. Therefore, if these
subgroups could be identified by a pathoanatomic oriented classification system,
it would increase the researchers ability to distinquish patient characteristics
predictive of effects of different types of treatments, and to distinguish clinically
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relevant subgroups for testing the hypotheses of treatment effectiveness.
Our results need to be replicated by new studies with these limitations in
mind.

Development of categories and criteria of the new classification
system (Paper Il and llI)

Since the completion of the systematic review in Paper II, additional studies
have been published investigating aspects of reliability and validity of the clas-
sification systems proposed by McKenzie and Delitto et al. Furthermore, data on
the system recently proposed by Sahrman et al. has been published. The recent
information, which is summarised in the Introduction section of this thesis, does
not substantially alter the conclusions regarding the need for further investiga-
tion of these three promising treatment oriented systems as well as the need for
development of new ones that might overcome some of the fundamental limita-
tions inherent in the existing ones.

The strengths of the new classification system are outlined in the discussion
section of Paper III. To summarise:

* There are reasons to believe that the new classification system has the potential
to become generally accepted within the physiotherapy profession inasmuch as
it comprises all anatomical structures known to be potential pain generators. It
is based on best evidence (where available) or widely recognised assumptions
(where evidence is not available). Data indicate that currently, pathoanatomic
categories are most commonly used by the medical professions involved in the
management of patients with LBP in primary care.”> Apparently, the ability to
determine whether treatment should be directed to the discs, sacroiliac joints,
muscles, nerve tissues etc. has meaning to all medical professions regardless of
the school of thought.

In research, hypotheses concerning efficacy of treatments supported by ana-
tomically grounded theory can be tested on homogeneous groups of patients.
When criteria for categorising patients in clinical research are based on physi-
cal examination findings, the clinician can recognise patients in the different
groupings and implement research results into daily practice.
The development of the new system is in the initial phase compared to the
existing treatment oriented ones, and a long line of future testing is required to
substantiate or refute the utility of this pathoanatomic approach. Basically, the
judgement as to whether a classification system is useful, requires data on reli-
ability and validity.

The issue of reliability of the new system is addressed in the discussion sec-
tion concerning Paper IV below. Regarding validity, there is evidence supporting
the criteria’s ability to identify relevant entities considering the purpose in some
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of the categories, Reducible Disc Syndrome (RD), Irreducible Disc Syndrome
(IRD), Non-mechanical Disc Syndrome (NMD), Nerve Root Compression
Syndrome (NRC), Spinal Stenosis Syndrome (SS), Sacroiliac Joint Syndrome
(S1J), and Abnormal Pain Syndrome (AP), in others, Adherent Nerve Root Syn-
drome (ANR), Nerve Root Entrapment Syndrome (NRE), Zygapophysial Joint
Syndrome (Z]), Postural Syndrome (Post), Dysfunction Syndrome (Dys), Myo-
fascial Pain Syndrome (MP), and Adverse Neural Tension Syndrome (ANT), the
validity is mainly hypothesised. The latter categories are included initially in the
system and future studies will reveal if they should remain. Such studies should
evaluate the diagnostic test in comparison with a generally accepted reference
standard for identification of symptomatic anatomical structures, such as surgery
findings, response to diagnostic injections, imaging findings, or results of elec-
trodiagnostic procedures.®

Several critical issues in the new classification system deserve particular
attention. Namely the clinical decision process, the identification of symptom-
atic neural tissues, a possible expansion of the system, and the relevance of the
system for improving treatment outcomes. These issues are discussed in detail
below.

The clinical decision process

The clinical decision process in the new classification system deserves some dis-
cussion. The order of the decision making is described in detail in the Content
Validity section of Paper II1.

Important terms used to describe the comparison between a diagnostic test
and a reference standard diagnosis are sensitivity and specificity. The term sen-
sitivity denotes the ability of a test to correctly identify those patients with the
condition. The ability of a negative test to correctly identify the absence of a con-
dition is called specificity. The frequencies are expressed as percentages. If a test
has high sensitivity, a negative test result is useful for ruling out the condition. Ifa
test has high specificity, a positive test result is useful for ruling the condition in.?
Although the generalisation frequently is made that sensitivity and specificity
are stable, i.e. not influenced by prevalence of the condition, sensitivity of a test
is greater among patients with a more common condition than among patients
with a less common condition.?®

Often, a new diagnostic test is tested on a group of patients who obviously
have the condition and are contrasted with persons who are completely normal.
In the clinical setting, however, a test is most valuable when it can distinguish
patients with the condition from patients with other signs and symptoms that
mimic that condition clinically.

Of main interest in the decision process of the new classification system is
initially to identify the patients that meet the criteria for a Disc Syndrome. Data
suggest that intervertebral disc pathology is the most common structural source
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of symptoms in non-specific LBP #%1% and that the co-existence of symptom-
atic discs and other symptomatic anatomical structures is uncommon?®#10%127,
Therefore, if discogenic pain is eliminated, it follows that there is an increase
in the prevalence of other syndromes in the remaining group of patients. By
the removal of the syndrome with the highest prevalence, and thus the removal
of the greatest potential for false positive tests, we have increased the predictive
value of the subsequent tests in identifying the miscellaneous mutually exclusive
syndromes (category 2—9) among the remaining patients. A thorough discussion
of the relations between sensitivity/specificity and predictive values of tests is
beyond the limits of this thesis. The reader is referred to Fritz and Wainner.?

This approach is useful when particular clinical tests have documented an
acceptable level of accuracy in identifying a symptomatic structure in the over-
all group of non-specific LBP patients. For this purpose, the specificity of the
criteria is of particular importance. Specificity may be improved by tightening
up criteria required for a positive test response.’” This will increase the utility of
the test for identifying a condition when the test is positive (fewer false positive
tests). On the other hand, tighter criteria reduces sensitivity, and may compro-
mise the utility of the test because it will decrease the ability of a test to exclude
a condition when the test is negative (more false negative tests). For our purpose,
it is more important to make sure that patients included in the Disc Syndrome
category have high probabilities of actually having discogenic pain, rather than
overlooking a patient with this condition, in which case the patient remains in
a non-specific condition category, labelled “inconclusive”. Therefore, it seemed
reasonable in the proposed classification system to apply the strict criterion for
a positive test of centralisation or peripheralisation proposed by Laslett and van
Wijmen © i.e. that the symptoms are abolished or produced in a most distal body
component (see definitions in Paper III, Table 1).

Nevertheless, the method has certain limitations that can be illustrated by a
closer look at the criteria chosen for the Z]. Because the criteria for a sympto-
matic zygapophysial joint proposed by Revel et al.”* are predominantly nega-
tive, i.e. absence of a pain provocation by various movements (See Table 1 in
Paper 1II), the accuracy of criteria might be inflated because they are valuable
for excluding other conditions and not necessarily because they are valuable for
identification of symptomatic zygapophysial joints. Some of the Z] criteria are
likely to exclude symptomatic discs (no pain by lumbar flexion in standing and
pain not increased by rising from flexion) and thus by increasing the prevalence
of the condition, the likelihood by chance of identifying a symptomatic zygapo-
physial joint is increased. The studies by Revel et al. showed a sensitivity ranging
from 82% to 92% and a specificity ranging from 78% to 80%.%%%4 The validity
of the criteria has been questioned in a study by Manchicanti et al.” who found
a sensitivity of 13% and a specificity of 84%. The great variation in sensitivity
estimates might be explained by at least two factors. First, there might have been
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an uneven distribution of particular symptomatic structures, i.e. intervertebral
discs or zygapophysial joints, in the different study samples. In a heterogeneous
sample of patients with non-specific LBP, the results of diagnostic studies would
be expected to vary greatly, unless the study samples included identical propor-
tions of subgroups.®® A second possible factor is the influence of differences in
reference standards used in the studies. Double anaesthetic blocks, which were
used as the reference standard in the study by Manchicanti et al., is regarded as
having superior diagnostic accuracy compared to single blocks that were used in
the studies by Revel et al. A false positive rate of 37-38%% from the use of single
blocks compared to the use of double blocks has been reported.”#1%!.

In summary, although some data support the proposed criteria for the diagnosis
of Z], the ability of the criteria to identify symptomatic zygapophysial joints is
not clear. The issue needs further investigation, for example in studies testing
the ability of the criteria to discriminate between symptomatic zygapophysial
joints and symptomatic intervertebral discs, by means of discography and double
anesthetic blocks as the reference standards.

Identification of symptomatic neural tissues

Mutual exclusiveness in the conclusion of the examination procedure concerning
categories 1-9 does not mean that categories necessarily are mutually exclusive in
identifying different symptomatic anatomical structures. The fact that the clas-
sification system comprises several syndromes (ANR, NRE, and NRC), which
all are assumed to indicate a symptomatic nerve root, is problematic. The reader
might be confused if focusing on our pathoanatomical assumptions which are
plausible but not critical to the classification system. In many cases a patient
with a symptomatic nerve root (caused by a chemically irritated sciatic nerve
root, nerve root oedema, inflammatory reaction in the dura membranes etc.)
might be placed in all of these syndromes, if tested for all. These syndromes are
presumably a mixture of different pathological conditions (lateral recess stenosis,
nerve root compression following a herniated disc, intraneural fibrotic scar tissue
etc.) By following the decision order described in the Content Validity section of
Paper I11, the examiner will be able to differentiate between them. The order of
these three syndromes is made 1) to differentiate between different specific types
of nerve root pathology claimed by other systems to be identifiable by signs and
symptoms and 2) to make it possible to identify syndromes where a notion of
a different prognosis and a different treatment has been presented and thereby
made testable in further studies. However, it is possible that NRE and ANR are
clinically irrelevant variations.

The ANR and NRE (which have been transferred from the McKenzie clas-
sification system) may be difficult to identify in patients with non-specific LBP,
and to separate them from other nerve root syndromes. It is under consideration
to collapse NRE into one of the other syndromes when data from future studies



36 NON-SPECIFIC LOW BACK PAIN—CLASSIFICATION AND TREATMENT

investigating reliability and validity of the classification system are analysed. This
collapse is supported by reliability studies by Kilpikoski et al.’® and Razmjou
et al.” as well as the results presented in this thesis (Table 3). No patients were
classified as ANR or NRE in the study by Kilpikoski et al., one and zero patients
were classified as ANR or NRE respectively in the study by Razmjou et al., and
three and one patients were classified as ANR or NRE respectively in the study
presented in this thesis. There was no agreement among examiners in any of these
positive cases. Further support for the collapse would be provided if either the
previous results are reproduced in larger samples of LBP patients, or if no veri-
fication of an actual fibrosis or compression of a nerve root can be made during
surgery in patients classified as ANR or NRE.

Similarly, collapsing ANT into other categories would be premature at this
stage of the development process. The theoretical hypothesis behind ANT is that
various conditions such as bulging or herniated discs, swelling or fibrotic tissue
adjacent to or within a nerve root, or a pathological relationship with a number
of peripheral structures to which the peripheral nerve is attached, may cause an
abnormal mechanical sensitivity of the nervous system. In future studies, it is
intended to test the hypothesis that patients not classified in one or more of the
syndromes ANR, NRE, or NRC, may still be classified as ANT. This clinical
pattern would presumably occur in cases where only a pathological condition in
peripheral nervous structures is present (and a nerve root involvement is not).

If the purpose of classifying patients in a future study is other than to test
hypotheses of treatment efficacy, it might be relevant to use a different order.
For example, in studies of prognostic value of the identification of subcatego-
ries of a symptomatic nerve root, it may be initially useful to identify patients
fulfilling the criteria for NRC followed by a subdivision into the categories
1-3,50r 9.

Expansion of the classification system

A thorough discussion of the possibility of including an “Instability Syndrome”
is provided in Paper III. The purpose of the inclusion of such a syndrome would
be to identify patients with a reduced muscular ability to control or stabilise the
neutral position of the spine in daily activities. Fundamentally, the identification
of such a syndrome is beyond the purpose of the new classification system inas-
much as the deep stabilising trunk muscles are not the pain producing structures
themselves. The concept of instability refers to a muscular imbalance mecha-
nism, i.e. reduced muscular ability to control the neutral position of the spine,
or a loss of structural integrity in the lumbopelvic osteoligamentous system.'?#
The resulting development of symptoms in the low back appears either to be
the consequence of a painful anatomical structure, i.e. an intervertebral disc, in
which symptoms are maintained by the resultant instability, or the result of an
uneven distribution of stress in the low back tissues that may trigger pain from
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several pain producing anatomical structures.

Recent studies have showed promising results supporting the reliability and
validity of tests based on the modification of symptom provoking movements and
alignments of the spine.!'® Furthermore, there is convincing evidence showing
the effectiveness of specific stabilising exercises in the treatment of patients with
non-specific LBP.#48%116 I relation to our system, an “Instability Syndrome” will
presumably be included as a subgroup to several of our proposed categories in the
future process of developing treatment oriented subcategories in order to assist in
selecting the most appropriate treatment for an individual patient. For example,
a hypothesis to be tested in this phase might be that patients fulfilling criteria for
both RD and Instability Syndrome would achieve better outcomes when treated
with McKenzie therapy in combination with stabilising exercises compared with
that of McKenzie therapy alone.

Likewise, future studies are needed to address the topic as to whether par-
ticular syndromes ought to be subdivided further into subgroups to assist in
selecting the most appropriate treatment for the individual patient. For example,
a SJ might be subdivided into unstable or inflammatory sub-syndromes, a RD
into subgroups related to the patient’s direction of preference (flexion, exten-
sion, side-gliding, or rotation), and an ANT into subcategories dependent on
presence/absence of a hip-rotation-sensitizing component.

Classification and treatment outcome

Inasmuch as our classification system is primarily developed for use in clinical
research (e.g. outcome studies) the question of prognosis and treatment of the
different categories is beyond the main purpose of this thesis. Future studies are
needed to investigate how the new system could be further developed into a
treatment oriented one.

Currently, orthopaedic physiotherapy has treatment systems that assume
some influence or effect of the structural origin of symptoms. A pathoanatomic
classification system is necessary to enable researchers to test these hypothetical
influences. That is whether treatment methods, such as the McKenzie method,
manipulation, ANT, or neuromuscular stabilisation therapy, actually alter the
conditions on a structural level that are assumed by their theoretical basis. For
example, a consensus within the physiotherapy profession regarding the clinical
criteria for symptomatic sacroiliac joint pathology might facilitate testing the
efficacy of various commonly used treatments directed at the structures around
these joints, i.e. training of the stabilising muscles, manual therapy techniques,
mobilising exercises, manual and electrical pain inhibition methods, or patient
education in self care. Hypotheses regarding efficacy of these methods on paticu-
lar pain producing structures would be verified if pain provocation tests included
in criteria were positive at baseline and negative at end of treatment.

For evaluation of the new classification system as a whole, randomised con-
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trolled trials of patient outcomes is necessary. This may be achieved by allocating
non-specific LBP patients into a group that is classified and a control group not
classified. Only if outcomes were significantly better in the group that was treated
according to classification than in the control group receiving a non-specific
treatment, could it be concluded that an effective therapy for a specific subgroup
has been identified.

In conclusion, the proposed new classification appears to represent a step for-
ward from the present situation in primary care which is characterised by wide-
spread use of pathoanatomically labelled diagnostic categories without agreement
on which clinical criteria that should be used to identify a category. The next task
is to provide data on the degree of reliability and validity of the system.

Reliability of the classification system (Paper 1V)

Results of the study presented in Paper IV showed that the inter-tester reliability
of the syndromes was acceptable for trained examiners. The Kappa coefficients
were above 0.4, which is considered to reflect acceptable reliability in a clinical
context.®! In syndromes where calculation of Kappa coefficients was not possible
due to insufficient numbers of positive findings the percentage agreement was
above 90%.

The levels of reliability in this study might have been inflated by the fact
that both the first and the second examiner were present simultaneously during
testing for category 1-7, and 9. Possible variability due to repeated testing, was
thus eliminated for these categories. This issue is addressed in more detail in the
Discussion section of Paper IV.

The Kappa coefficient is the recommended statistic for analysis of agreement
between two examiners on nominal data because of its correction for the amount
of agreement that can be expected by chance. However, the value of Kappa de-
pends upon the proportion (prevalence) of subjects in positive and negative cells
in the contingency table.” The greater the difference between the counts in the
positive and negative cell is, the lower the Kappa value generally is. Another
problem is that the Kappa value depends on the number of categories. With
more categories, the Kappa value is generally lower. The present study is influ-
enced by both of these problems (see Tables 3 and 4). The overall Kappa value of
0.62 for the 11 mutually exclusive categories might indicate an underestimation
of the actual agreement between examiners expressed by the percentage of agree-
ment in these categories.

The percentage of a ‘perfect match’ between therapists was 39% for the clas-
sification system as a whole. This level of agreement is not unexpected when
categories are allowed to co-exist given the fact that the more information that
the researcher or clinician wishes to obtain the greater he is at risk of decreasing
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its reliability.®> This relatively modest level of total agreement might indicate that
the utility of the system for general screening purposes is limited compared with
the utility in identification of particular syndromes.

The inter-tester reliability of the system was found to be acceptable for the use
of testing hypotheses of treatment efficacy for particular categories. If the tests
included in the system were to be used as outcome measures, further investiga-
tion of the tests’ ability to reliably measure changes over time is warranted.
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Conclusions

* The McKenzie method for mechanical diagnosis and therapy was as effective
as strengthening training for patients with subacute or chronic non-specific
LBP. There seems to be a need for a generally accepted classification system in
order to identify subgroups of patients that may benefit from different treat-
ment methods.

* Three treatment oriented classification systems for patients with non-specific
LBP appear promising for use within the physiotherapy profession. However,
none of those have demonstrated superior reliability or validity to justify its
selection above others. There is a need for further investigation of those three
systems as well as the need for development of new ones that might overcome
some of the fundamental limitations inherent in the existing ones.

* A new pathoanatomic oriented classification system of relevance to physio-
therapy was developed based on clinical experience, review of the literature
and comments from a conference of experts. It was proposed that the new
system has the potential to become generally accepted inasmuch as it might
overcome some of the limitations of the treatment oriented ones. For some
of the categories of the system there was existing evidence supporting the
reliability and validity of the criteria used for categorisation. For others, these
were hypothesised. The rationale for all categories was provided. Further test-
ing of the validity of categories for identification of symptomatic anatomical
structures in the low back is needed.

* Inter-tester reliability of the new classification system was shown to be accept-
able for use in future testing of treatment efficacy for subgroups of patients
with non-specific LBP.
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Summary in Danish

"Uspecifik leenderygbesvaer—klassifikation og behandling”

Afhandlingens emne er miling af effekt af McKenzie behandlingsmetoden til
patienter med uspecifik lenderygbesver og udvikling af et diagnostisk klassifika-
tionssystem til brug i primarsektoren.

McKenzie metoden er en af de mest anvendte af fysioterapeuter i en raekke
vestlige lande til undersogelse og behandling af patienter med rygbesver. Del-
arbejde I er den forste publicerede randomiserede kliniske undersggelse, som
tester effekten af McKenzie metoden til undersogelse og behandling af patienter
med lengerevarende lenderygbesvar. Resultaterne for de inkluderede 260 pa-
tienter viste, at McKenzie-metoden er mindst lige s effektiv til patienter med
subakut og kronisk uspecifik lenderygbesvar som intensiv dynamisk udholden-
hedstrening, hvilket er den almindeligvis anbefalede behandling. Endvidere un-
derstotter resultaterne behovet for en klassifikation af denne heterogene gruppe
af patienter, som ofte er fremfort af rygforskere i primersektoren.

I delarbejde II gennemfortes en systematisk litteraturgennemgang af tidligere
foresldede klassifikationssystemer med relevans for fysioterapi. Gennemgangen
konkluderede, at flere forskellige systemer konkurrerer om at blive generelt
accepterede i fysioterapifaget. 1 fi tilfelde var undersogelser publiceret, som
kunne vise en vis grad af reproducerbarhed. Men ingen af disse systemer var
i stand til at dokumentere deres overlegenhed frem for andre med hensyn til
validitet (d.v.s. deres evne til at identificere subgrupper af patienter med bedre
effekt af en bestemt behandling i sammenligning med andre). Der var sdledes
behov for dels fortsat testning af de eksisterende systemer, og dels udvikling af
nye alternative systemer.

I delarbejde III prasenteredes et nyt diagnostisk klassifikationssystem baseret
pa patoanatomiske og kliniske kategorier af patienter med uspecifik lenderyg-
besver. Valg af kategorier og kriterier for kategorisering byggede pa indhold i
tidligere klassifikationssystemer, resultatet af en dansk ekspertkonference samt
eksisterende evidens vedrorende diagnostisk precision af kriterier. En systema-
tisk metode blev anvendt til at vurdere kriteriernes reproducerbarhed, validitet,
anvendelighed og generaliserbarhed i primarsektoren. Der argumenteredes for,
at det nye klassifikationssystem er i stand til at overvinde adskillige af begrans-
ningerne i tidligere systemer, og at det nye system har potentiel nytteverdi til
forskningsformal. Der var dog behov for yderligere undersogelser af reproducer-
barhed og validitet af systemet som helhed.

Delarbejde IV testede den nye klassifikation for reproducerbarhed i form af
inter-observator overensstemmelse. Fire undersogere klassificerede 90 patienter
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med lengerevarende uspecifik lenderygbesvar. Resultaterne viste, at trenede
undersggere var istand til at opnd enighed med en acceptable grad af pélidelighed
ved brug af klassifikationen. Dog bevirkede en lav prevalens af positive fund i
flere af kategorierne at der er behov for yderligere test af inter-observater overens-
stemmelse i en storre patientpopulation. Endvidere er fremtidige undersogelser
af validitet og anvendelighed af systemet ngdvendig.
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