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ABSTRACT

The conservative management of low back pain (LBP) frequently
involves physical therapy. Many different treatment approaches are used, but
most have not been empirically tested. All treatments are based on clinical
assessment findings, thus it is necessary to determine what factors influence
assessment findings. The purpose of this thesis was to evaluate some specific
but fundamental assessment skills utilised by physical therapists (PTs). And to
test whether experimental pain tests may aid in the evaluation of patients with
LBP.

The first experiment was aimed to determine whether prior knowledge of
compensation status influenced judgements of physical impairment or disability
prognosis. In a randomised controlied study, 69 PTs viewed videotaped
assessments of LBP patients. Prior to viewing the videotape the PTs were
provided with a medical history of the patient which included a notation that the
patient was (WCB), or was not, receiving compensation (NWCB). A third group
was provided with no information on the patient (CON). The type of information
did not influence physical assessment findings such as range of motion. But,
patients who were thought to be WCB claimants were judged to have a worse
prognosis of disability and less likely to benefit from therapy compared to those
who were not WCB claimants. This implies that the expectation of outcome
may influence the actual outcome. The purpose of the second experiment was
to assess the accuracy of assessment findings based on static palpation. The
influence of the form and depth of a structure was investigated using an
invisible skin marker. Twenty PTs participated in this test-retest experiment. The
location of superficial structures was found to be less accurate if the structure
was irregular in shape, such as the posterior superior iliac spine (PSIS); or was
deeper, such as a vertebral transverse process. There was significant
variability in individual skill of PTs. A third experiment investigated motion
palpation using a manufactured model. Ten PTs participated in this
experiment. Manually applied forces and the resultant motion were quantified
in this study. Individual variability of skill was again found. In addition, PTs
systematically underestimated the amount of force that they used during
manual assessment and treatment and overestimated the motion that occurred.
The final experiment was aimed to determine whether clinical assessment of
LBP could be enhanced with the use of experimentally induced pain. Twenty
patients with LBP were compared with 20 pain free controls. Pain threshold
was measured using mechanical stressors and with controlled spinal loading.
No differences were found between groups on mechanical induced pain
measures. However spinal loading to pain threshold was lower in the LBP
group and was sensitive to change in clinical status, as was walking speed.
These latter two tests are recommended as outcome measure of treatment
efficacy.
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CHAPTER ONE
INTRODUCTION

Qvarvlew af the thasis
study aspec;ts of low back pain (LBP) and its managernent by physmal therapy
Each paper or chapter is complete within itself, but each contributes to the total
work. The aim of this introductory section is to summarise each of the following
chapters and illustrate the links between them all.

The neuroanatomical and neurophysiological bases of LBP

(Chapter 2)

LBP is generally perceived as a health problem of epidemic proportions.
But what is the extent of the problem? Chapter 2 briefly outlines the
epidemiology of LBP, before embarking on the main purpose of the paper.
That is, to review the anatomical and neurophysiological aspects of low back
pain specifically as it relates to pain from the disc and facet joints, and to
neurophysiological aspects that augment nociception.

Althaugh anatornic.al and neurcphysiclagical factars can explain
The perceptan of paln and the pam expenem:e is much more camplex than
nociception. The pain experience is greatly influenced by emotional, cognitive
and social factors which are discussed in the next chapter.

Psychosociomedical bases of low back pain and disability

(Chapter 3)

Psychosociomedical factors influence the effect of low back pain. They
help to determine whether LBP is perceived as a threat or a challenge and
whether it leads to total disability or causes little disruption in life. The purpose
of Chapter 3 is to review those psychosocial factors that have the potential to
influence the extent of disability due to LBP. In the psychological domain,
these factors include anxiety, depression, coping skills and belief systems; in
the social domain, factors such as family support and role models may
influence disability. In addition, medical factors such as the extent and the
appropriateness of medical treatments; economic factors such as
compensation, all have the potential to influence the outcome of LBP and are
thus reviewed.

Physical Therapy and LBP
As noted earlier, a multitude of factors in many different domains
influence pam pen;eptian and the behavnoural eﬁecis cof pam They alsc

apprapnate and effective. Desplte the fact that 8()% of eplsades of acute LBP

1



will resolve spontaneously, many patients consult a physician and are then
frequently referred for physical therapy (Deyo, 1983). Physical therapists (PTs)
thus play a major role in the conservative management of LBP. Given the
present financial crisis in health and social welfare systems and the increasing
rate and thus costs of disability due to LBP, it is encumbant upon all health
care professionals to ensure that the health care that they provide is both
necessary and helpful.

There is a lack of empirical support for many techniques and treatments
used in the conservative management of LBP. Therefore part of this thesis is
aimed to evaluate some of the fundamental assessment and treatment
techniques utilised by PTs. Chapters 4 - 8 are critical reviews and experimenta!
studies which aim to do this.

influence of knowledge in the assessment of LBP (Chapter 4)

Prior to any treatment a patient must undergo an assessment. Specific
assessment findings determine the treatment plan and are used as a basis for
prognostic judgements. At the present time, the objectivity of assessments and
prognoses are not known. The purpose of the study reported in Chapter 4 was
to determine the objectivity of assessments and prognoses in LBP patients.

The fundamental skill of palpation (Chapters 5 and 6)

The study of physical therapy judgements alluded to above, is limited in
that the research protocol did not allow any physical touching of the patient.
Physical therapy is fundamentally a tactile profession and valuable information
is said to be gained through palpation. The skill of palpation was critically
reviewed and tested in order to determine the usefulness of this skill. Palpation
is usually divided into static and motion palpation. Neither technique has been
subjected to adequate scientific scrutiny. The study presented in Chapter 6 is a
test of the accuracy of static palpation and a determination of physical factors
which influence the accuracy of location of key body structures.

Pain and the placebo in rehabilitation (Chapter 7)

Once an assessment is completed PTs have many treatment skills at
their disposal aimed to alleviate pain and dysfunction. These include: electrical,
thermal, mechanical and light modalities; manual therapy and therapeutic
exercise. Many techniques and treatments in common use have not been
adequately tested for efficacy. The fact that symptoms resolve has been
accepted as proof of the specificity of treatment effects. This belief ignores the
fact that most symptoms resolve spontaneously with no treatment. It also fails
to acknowledge the fact that all treatments have both specific and non-specific
(or placebo) effects. Many myths surround the placebo; amongst them is the
myth that the placebo effect is of fixed magnitude (Wall, 1992). In reality the
effect varies greatly and is dependent on many different factors. These factors
pertain to the patient, the clinician, the specific outcome measured as well as



the treatment. The theoretical basis and the factors influencing the placebo
effect are reviewed in Chapter 7. In addition, the magnitude of the placebo
response is explored in relation to the use of TENS and laser for pain relief.

Spinal motion testing and treatment (Chapter 8)

A treatment method in widespread use for spinal problems is manual
therapy. Similar to other PT treatment techniques manual therapy does not
have a strong scientific base. The specific mechanisms of effect have not been
determined, partly because little is known about the characteristics of the
manually applied forces used in this freatment. A spinal model was designed

forces and to determine the degree of motion that would occur under different
conditions of stiffness. In addition, the perceptual accuracy of PTs was
measured. This study is presented in Chapter 8.

The relationship between experimental pain, clinical pain and

function (Chapter 9)

It is important to evaluate the judgements and treatment skills of
therapists. Therapists are required to make judgements about the patients pain
and disability. However, it is essential to determine how pain and disability are
judged by the patient with the problem and whether there is agreement
between the PT and the patient. The study presented in Chapter 9 addresses
this issue. In addition, this study addresses the problem of the persistence of
pain, whether there is a change in pain perception and if so, how this change in
pain perception effects disability.

General Discussion (Chapter 10)

. It was explained above that the purpose of this introductory chapter was
to weave the links between the individual studies and provide the rationale
behind the thesis. However it is also necessary to discuss the results of the
studies within the framework of this thesis and in relation to the literature. This
discussion and the conclusions based on this body of work is presented in
Chapter 10.
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CHAPTER TWO
NEUROANATOMICAL AND NEUROPHYSIOLOGICAL BASES OF LBP'

The extent of the problem

Low back pain (LBP) is a significant problem in all industrialised
countries around the world (53). It is responsible for over 2 million adults
consulting their general practitioners each year in Britain (3). It is estimated
that the lifetime prevalence of LBP is 80% (2). Gender does not seem to affect
the frequency (1). Although prevalence rates of LBP are similar between
industrialised countries, the management of LBP differs. For instance,
frequency of surgery varies between countries and even between genders. The
United States has the highest rate of surgery. One hundred and fifteen
thousand laminectomies and 34,000 other surgical procedures are carried out
each year (1). Surgery is twice as frequent in men as in women and the
average age for surgery is 42 (1). Despite the different emphasis in the
management of LBP the long term results of surgical or conservative
management are comparable (57). Neither have any significant long term
beneficial effect. And after all, 90% of acute LBP will settle spontaneously (52).

Regardless of the method of LBP management, the financial burden of
LBP is enormous. The fact that LBP strikes during the working years
contributes to the costs associated with LBP. In 1988 Statistics Canada
reported that of all compensation injuries in Canada, LBP constituted 27% (63).
Kumar et al (33) estimated that in Alberta alone the WCB spent more than
$113 miillion for the year 1983. The costs of LBP have also been increasing. It
is interesting and disturbing to note, that the rate of increase is much greater for
LBP than for other conditions (1). Also, the rate of disability due to back pain
has increased at a rate 14 times greater than the population growth (20).
However, in work related injuries, 10% of the claims are responsible for 80% of
the costs of back injuries (62).

Apart from the financial costs of LBP, there are also human costs. LBP
is said to be the most common cause of activity limitation in persons less than
45 years of age (31). Occupational surveys from the United Kingdom indicate
that 25% of all working men are affected by low back disorders each year, and
one out of 25 workers change their job due to back problems (52). Tollison
(67) reported that 80% of patients attending a Pain Clinic had complaints of
back pain. This implies that the pain of LBP is a major problem. Dixon (17)
has :ugkgested that back pain is as much a problem of pain as it is a problem of
the back.

'A version of this chapter has been published. Simmonds & Kumar 1992. Neuro-
Orthopaedics 13: 1-14



What is the nature of the pain of LBP? Chronic back pain has been
rated at the same level as cancer pain (40). In addition, causalgic pain which
may be a feature of LBP is one of the most severe forms of pain (40). What is
the relationship between tissue injury and LBP? And why is LBP so disabling?
The multidimensional nature of pain coupled with the complex and intricate
structure of the spine, serve to make the answers to these questions enigmatic.
Despite the many advances made in the area of LBP, fundamental questions
such as that posed by Kellgren (30) and Mooney (43) "where is the pain
coming from" remain unanswered. What are the mechanisms which cause
LBP, and are they the same mechanisms as those which prolong it? It would
seem likely that the mechanisms which cause LBP are primarily anatomical and
physiological. There is really no evidence to suggest that LBP stems entirely
from the "mind". However, the pain experienced and the dysfunction that
results is primarily a function of the individual's psyche and motivation, and of
their social milieu. Research data support the importance of psychosocial
factors in the prognosis of disability due to back pain (5,38). Itis also apparent
that monotony, stress, and low job satisfaction contribute more to the incidence
of LBP than the physical loads that the spine is subjected to (21). It has been
established that in general emotional disturbances are a consequence rather
than a precipitator of chronic pain (49). In addition, the duration of pain leads
to a greater influence of psychological factors (25). This should not be
surprising as chronic pain is a very severe stressor (6).

Thus the problem of LBP is multidimensional and research aimed at
addressing the problem rightly emanates from many disciplines within the basic
and clinical sciences. A comprehensive literature review of all dimensions of
LBP requires a series of papers. The focus of this paper is to review the
literature in terms of the focus on nociceptive aspects of LBP, the pain of LBP
also requires psychological input in terms of perception, effects, disability,
coping etc. The anatomical and physiological literature has been reviewed with
a view to addressing the following questions: Where is the pain coming from?
Why does it hurt so much? Why does it persist? And why does it lead to so
much disability?

The Anatomy and Physiology of LBP

Although LBP is more than just a problem of the back, the structure and
function of the back is a large part of the problem. It is useful therefore to
review some relevant anatomical aspects of this structure, in order to determine
the potential role of the structure in LBP. Bogduk (7) has posited the axiom
that in order for a structure to be a potential source of pain it must be
innervated. The implicit assumption in this axiom, is that the innervation is
nociceptive with receptors responsive to mechanical or putative chemicals at
their terminals or along their axons. However, given that the axiom is correct,
how helpful is the premise? It turns out that all spinal structures are richly
innervated this includes the bones, the facet joints and their associated



capsules, ligaments, muscles, nerves and blood vessels. In addition, many
structures have a multiple nerve supply which is multisegmental. For example,
the facet joints are supplied by two (8,24) or three (74) successive spinal
nerves. Only the inner aspects of the intervertebral disc and the posterior
aspect of the dural sheath appear to lack innervation (7,74). However, this fact
does not preclude the initiation of nociception from these structures due to the
presence of nociceptive fibres and putative chemicals in the vicinity. Thus
discrimination of specific painful tissues is fraught with difficulties due to the rich
and often multisegmental innervation of virtually all tissues.

In summary, it can be stated that pain can potentially be generated from
many spmal tissues, either directly or indirectly. It is also evident that definitive
statements in regards to the specific offending structure can not be made due
to the "tightness” of the spinal structures and the abundant and intimately
related innervation patterns in this area. In addition, pain patterns from various
structures overiap (30,74). The degree of overlap from specific structures will
vary individually, and the degree of overlap will also vary according to the
intensity or severity of the pain.

All spinal structures have been implicated in contributing to LBP, albeit
there is no universally accepted diagnostic and classification scheme for LBP at
the present time (19). A variety of diagnostic labels are appended to the
syndrome of LBP. These are based on specific structures eg. discogenic or
facet syndromes, spinal stenosis, lumbosacral sprain. Diagnoses may also be
based on the outcome of previous treatments eg. failed back syndrome.

Fmally. dlagnases rnay be based on the hlstary and ternparal behavuéur of the
anatomical structures as a source of jpam and the neurobnochemncal asp;ects cf
pain as they relate to the lumbar area.

Structures producing Pain

The lumbo-sacral strain or sprain is the most common clinical diagnosis
(63). Technically, the diagnosis implies injury to the muscle (strain) or ligament
(sprain). The three other structures that are most frequently implicated in
causing benign but significant LBP are the intervertebral disc, the facet joint and
the nerve root. This paper will focus on the latter structures. The vascular
system of the spine has also been lmpllcated as aggravating in certain
conditions (10). Nerve root compromise is usually a result of facet arthrosis or
dlsc hermatmn Eut in many cases Qf LBP a multiplicity of structures may be

The Intervertebral Disc
7 Intervertebral discs have a multiple sensory supply. The lateral aspects
of the intervertebral discs and the anterior longitudinal ligament receive their
innervation from the grey ramus communicantes. It is not known whether this
innervation is autonomic in origin (7). The posterolateral aspects of the discs



also receive innervation from this source, but in addition receive innervation
from the lumbar sinuvertebral nerve. This nerve, which stems from branches of
the ventral rami and grey ramus communicans supplies the posterior aspect of
the disc as well as the posterior longitudinal ligament, and the blood vessels of
the epidural space and vertebral bodies (39).

The receptors in the disc are unevenly distributed in the outer third of the
disc. The majority of receptors are found in the lateral regions, with less in the
posterior region and even less anteriorly (11). This is also the area of the disc
whlch |s mast prone to injury ngever the funcuﬂn of the dlﬂ'erem types af
the avascular nature of the disc. But a prapnaceptwe and nm:nceptlve role
would be reasonable (11).

Thus the disc appears to have an anatomical basis for pain if it is
injured, especially in the outer areas. Provoeation discographic studies have
revealed that a structurally intact and myelographically normal disc will become
painful if injected with ncrrnal saline This may indicate that naciceptérs

myelograms - with a false negatwe rate of SD% (28) are not a specmc encugh
test to judge the normalcy of a disc. And thus some tests could have been
carried out in asymptomatic but injured discs, with altered nociceptor
thresholds.

Discogenic pain may be quite severe. This could be due to the multiple
innervation pattern; sinuvertebral, grey ramus communicans, and dorsal primary
rami to each side. It is possible that spatial summation may occur which would
accentuate the nociceptive input. Diffuse nociceptive inhibitory control which
would normally attenuate the nociceptive activity of the lesser input (34) would
probably be a modulating factor as this input is primarily to the same spinal
level.

Pain may also be severe because it may be sympathetically mediated.
Autonomic innervation is present to the spine, and general autonomic effects
such as sweating and nausea have been repeﬂed (23). The passibility t:f
aﬂeﬁn at this tlme, althaugh Llpton (37) notes that there is often an element
of sympathetic pain in painful back conditions after surgery.

Causalgia and sympathetic pain are probably varieties of the same
condition (37). The pain has a characteristic burning sensation, often with
dysthesia. The mechanisms of this type of pain relate to the sensitization of
wide dynamic range (WDR) neurones in the spinal cord. These cells remain
sensitised and respond to activity in large diameter A-mechanoreceptors which



are activated by light tauc:h This praduces alladynla Later sympathetlc

WDR naciceptmn (37). Other spinal mechanisrns of hyperalgesia are discussed
in the section on the dorsal horn.,

Why does pain persist? It has been established that certain joint
receptors become nociceptive after the tissue they serve has been mjured (14).
It has alse been estabhshed that the threshglds Df nacicsptgrs decrease m the

or, cmgaing aﬂerdlscharge acuvnty in the presenee of inflammation (14)
Therefore if discogenic nociceptors react in a similar manner to nociceptors in
other tissues, persistence of pain may have a neurophysiological basis.

Pain may also pers:st due to poor tissue healing. anhss et al (3)
showed that a decrease in proteoglycan synthesis ocurred in spondylolisthetic
L5-S1 discs. A recent study showed that stab wounds in the annulus fibrosus
do not heal except for a fibrous cap which forms at the periphery (24). Itis
thus possible that micro trauma of the disc does not heal either. Whether this
is due to the lack of vascularity of the disc, is not clear. It may be that micro
trauma daes not generate a strang enaugh mﬂamrnatcry and subsequent
mﬂammatary and the healmg respnnse " Poor quahty healmg leads 1o less
tissue strength and subsequent remjury wnh rnlner prevasatlan This then sets
ncclceptars ‘and may lead toa fajrly constant state of cngelng actlvnty
Unfortunately, accomodation does not seem to factor in to the situation.

On the other hand, Saal et al (568) suggest that they have demonstrated
high levels of phospholipase A.‘. in surgically excised lumbar discs.
Phospholipase A, plays a role in the process of inflammation. However, the
authors measured the specific activity levels in only five subjects and the range
(291. 410 1,014.5 nmol/min/mg) was considerable. They compared the levels of
phospholipase A, activity in discs to other body tissue such as plasma and
sperm and one has to question whether this is a reasonable comparison. In
addition, no statistical analysis was offered to support their conclusions.

The question of persistence of pain may also be related to the
compressive loading of the disc which occurs in any upright posture. Given that
disc healing is poor, how does this loading affect the healing process?

Osti, Vernon-Roberts and Fraser (50) have shown that in sheep, even
discrete peripheral annular tears tend to lead to failure and tearing of the inner
annular fibres. The authors aiso reported that healing occured only at the
periphery. These disc lesions obviously lead to changes in the mechanical
properties of the disc. The changes in stiffness, viscosity and creep are
analogous to that of aging (29). In addition, it seems that the size of the lesion
bears no relation to these deleterious mechanical changes (29). Patterns of
lumbar disc loading have been well documented (46) but whether, or how, this
relates to disc healing is not clear as yet.
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The compressive loading may also stimulate nociceptive activity. Time
latency studies indicate that nociceptors are stimulated directly by mechanical
stimuli rather than through a chemical mediator, though as mentioned earlier,
the presence of certain chemical mediators such as substance P or bradykinin,
will lower the nociceptive threshold (4).

The enhancement of low back pain consequent to disc herniation may
also be explained by dural adhesions. Using anatomic cadavers, Parke and
Wesley (51) described the disruption of neurovascular bundies containing
branches of the sinuvertebral nerve, as they passed between the adherent dura
and the posterior longitudinal ligament. These dural adhesions were most
common in the L4-S1 region.

Another point to consider in persistent pain states, concerns the balance
of activity between large fibre non-nociceptive afferent and small fibre
nociceptive afferents. Although the evidence is equivocal at this point, (47)
people with LBP demonstrate qualitative differences in patterns of EMG activity
during movements, which implies that there are qualitative differences of
movement in LBP patients compared to controls (47). Normative data on motor
recruitment patterns during certain movements is a prerequisite to determining
aberrations of motor recruitment in specific LBP conditions. Assuming that this
is so, it is possible that this movement aberation could decrease large fibre -
proprioceptive - activity. According to the Gate Control theory of pain (41) large
fibre afferent activity limits the transmission of nociceptive activity. It is now
known that this inhibition occurs at the spinal level, and thus there is no "gate”
as such (37). Nevertheless, the basic principle is sound. And thus LBP
patients may show a decrease in spinal inhibition of nociception, and therefore
experience more pain and more persistent pain.

The Facet Joints

The facet joints and their associated structures are also commonly
implicated in LBP. Each lower lumbar apophyseal joint is well innervated by
either two (6,7,8,22,43-45) or three (74) successive spinal nerves which stem
from the dorsal primary rami. The dorsal primary rami aiso supply the deep
back muscles, and the intervertebral ligaments. Afferent fibres from joints are
predominantly group il and IV, with free nerve endings forming a dense plexus
in the joint capsule. The nerve endings are of four types categorised in terms
of their response characteristics: 1. units excited by innocuous movement, 2.
units with a monotonically increasing response to stimuli ranging from
innocuous to noxious, 3. units that respond only to noxious joint movement and,
4. units which cannot be activated by any joint movement under normal
conditions. However group 4 units are activated by movements within the
physiological range of the joint in the presence of inflammation, once an arthritic
condition is established (14).

There are conflicting views regarding nociceptive innervation of the
synovial folds. Wyke (74) states that there are no receptors in the synovial
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tissue or intra-articular menisci in the facet joints. On the other hand, Mooney
and Robertson (45) suggest that there is a rich supply of nerves. Recent
evidence has revealed neural fibres in the inferior joint recess synovial fold
subsynovial tissue. Nerve fibres were found in 5 out of 13 specimens using
electron microscopy, and in 8 out of 17 specimens using silver impregnation
techniques (22). Giles (22) also reports that substance P immunoflurescent
profiles were observed in the synovial membrane and inferior joint recess
capsule. This is indicative of a nociceptive function of the receptors in this
area.

The capacity of the facet jalnt to become painful is evident. The
multisegmental innervation pattern is analagous to that of the intervertebral
disc. Therefore the same factcrs regardmg seventy and persnstence af paln will
factors 1o consider in the facet Jcnnts

The facet joints are vascular. Thus the inflammatory response will
include a vascular component. Normally following tissue injury, algesic
substances such as histamine are first liberated, followed by bradykinin and

then prostaglandins. In addition to being released from the vasculature and
other cells, these substances are liberated from mast cells which are found
throughout the epineurium, perineureum and endoneurium (14). There is a
dense network of neural tissue in and around the spine. Therefore, does this
density affect the intensity of the inflammatory response, in terms of the
liberation of algesic substances? In addition, facet joints like peripheral joints,
may have type IV receptors which fire in the presence of joint inflammation. It
is possible that this type IV activity contributes to the enhanced pain that
accompanies joint inflammation.

The mﬂammatary resw:nse af the facet jmnts wull have a greater vascular

may also lead to overhealmg as evidenced by the hypertraphlc degeneratlve
changes which occur in facet joints. This can lead to nerve root compromise
due to a reduction in the dimensions of the intervertebral foramen. Also,
synovitis in connection with degenerative joint disease, and dynamic
impingements of synovial folds may add to the persistence or recurrance of
pain from facet joints (32).

Taylor and Twomey (66) have described how the fat filled synovial folds,
often become fibrous at the tips. They conclude that this is evidence of
compression of these folds between the articular surfaces. However, Bogduk
and Engel (9) suggest that the theory of meniscal entrapment as a cause of

"acute locked back" is rather overstated.

Finally, the normal sequence of degenerative events in the three-joint
complex is that one joint is affected first but then because of interplay,
eventually changes will occur in all three (13). However, Butler (13) assessed
facet joints using CT scans, and assessed discs using MRI. He reported that
disc degeneration without facet arthritis does occur. And he suggested that
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discs tend to degenerate before facet joints. Whether this relates to
compressive loading, disc nutrition, proteoglycan synthesis, or other factors is
not clear.

NEURAL BASIS OF PAIN

Nerve root

The "ight” anatomy of this area, means that inflammation or
displacement of one structure will result in irritation of adjacent structures,
thereby leading to a secondary source of nociception. The mechanical
pressure and the presence of inflammatory algesic substances will lead to
lowering of the nociceptor threshold and therefore nociception may result. The
nerve root is at risk of becoming a secondary source of pain due to the
"tightness” of spinal anatomy.

Nerve roots are structurally different in their anatomy and vasculaﬂty
from peripheral nerves (65). And nerve roots do not react to compression in
the same way as peripheral nerves (72). The spinal nerve root is different from
a peripheral nerve in that it is encased in a flimsy gauze-like pia and has no
epineurium to resist mechanical stresses. It receives its nutrition from the
cerebrospinal fluid in which it is bathed, through this membrane (43). Mooney
(43) suggests that it is possible that inflammation and fibrosis could obliterate
this source of nutrition. He also suggests that squeezing of vessels in one area
and allowing distension in another could lead to chemical imbalance (43). This
chernical imbalance can Iead to changes in resting membrane pc:tential and to
biochemicals such as bradykmm resultmg from inflammation in the area, may
generate nociception directly through receptors on the axon itself. If this occurs
it would help to explain the severity of LBP as the area is so richly innervated.

Mechanical compression on nerve roots has also been shown to lead to
blood flow compromise, which was not totally reversible (75). How much neural
dysfunction is due to mechanical factors and how much is due to the secondary
biochemical factors is not clear.

The answer may be complicated by such factors as rate of compression.
Olmarker (48) has shown that the amount of intraneural oedema is greater with
a fast rate of compression (0.05-0.1 seconds) to 50 or 200 mm Hg, compared
to a slower rate (15-20 seconds) to 50 or 200 mm Hg, when applied to pig
spinal nerve roots.

Kﬁman cadaveric study, Hoyland et al (26) found that reduction of
lns of the intervertebral foramen was frequently associated with
compréS8Bn and distortion of the large venous plexus within the foramen.
These authors suggest that venous obstruction may be an important pathogenic
mechanism in the development of perineural and intraneural fibrosis. They also
suggest that the causal link may be a result of ischaemia due to a reduced
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venous outflow. However, venous outflow problems do not usually lead to
ischaemic conditions.

Dorsal Root Ganglia

Spinal neural anatomy is also distinct from other areas due to the
presence of dorsal root ganglia (DRG) in the intervertebral foramen. In contrast
to sensory axons in nerve trunks, sensory cell somata in DRG are highly
sensitive to mechanical distortion and may even discharge spontaneously (68).
The incidence of spontaneous DRG discharge is significantly influenced by
peripheral nerve injury (15). In 1976, Lieberman (36) wrote that the DRG were
considered solely as nutritive depots for their sensory fibres, and did not play a
role in signal processing. It is not known why the DRG are highly sensitive, but
Devor (15) suggests that it is a function of the T-stem branching in the DRG.
This branch could act as a conduction block to nerve impulses. To overcome
this potentlal block and counterbalance the shunt, extra Na+ channels are
present in the stem of the branch. These extra Na+ channels would then tend
to create an impulse generating capability. And these cells would be
particularly susceptible to ectopic impulse generation.

The DRG is also responsible for synthesis of the undecapeptide,
substance P. Substance P is transported antidromically to the peripheral
terminals where it is released. [t is interesting to note that if substance P is
directly introduced into the peripheral tissues all the changes associated with
inflammation occur, including degradation of the mast cells (365). These
authors suggest that there is a simple neuroimmunological inflammatory circuit.
Thus, promflamrnatery factors such as substance P are released from small
duameter pnmary afferent nerves, and act on the rnast cells tc cause release of
These factors are then respcnsuble fgr the vascular dilatation and permeabﬂity
of the inflammatory process, but also for the sensitisation of nociceptors. Thus
the DRG may well bear the responsibility for the cutaneous pain or hyperaigesia
found in radicular pain.

Investigators have looked into the question of what stimulates the
antidromic transport of substance P. Mechanical stimulation of the DRG may
cause ectopic impulse generation and release of substance P. Also, Rydevik et
al (65) has shown that mechanical deformation causes endoneural pressure
increases which led to oedema and haemorrhage in the endoneural space of
the DRG. It is worth remembering that disc narrowing may actually reduce the
tension on the nerve root and DRG due to a decrease in the distance that the
nerve has to traverse (61).

Neuropharmocologic studies have shown that substance P in the DRG is
affected by whole body vibration (73). Low frequency vibration was used as an
independent variable because it is known to be a risk factor for LBP. This
contrasts to high frequency vibration (80 Hz), which has a depressant effect on
nociceptive neurones (73). For the former case, ten New Zealand white rabbits
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were subjected to low frequency (3.5-5 Hz) vibration for two hours. Following
sacrifice, DRGS were excised and subjected to radioimmunoassay for
substance P levels. A control group was utilised. DRG levels of substance P
were significantly lower in the vibrated rabbits. Unfortunately pre test levels of
substance P are not known. And the question remains whether the vibration
led to a decrease in the synthesis of substance P or, whether the vibration
stimulated substance P release from the DRG which may have been
transported antidromically or orthodromically to the dorsal horn.

Dorsal horn

Biochemical transportation may also be a factor in peripheral neural
damage due to mechanical compression. In a controlied study, Sugimoto et al
(64) reported degeneration of dorsal horn neurons in laminae | and Il following
constriction of the sciatic nerve in rat. This is interesting considering that
orthodromic nerve impulses or chemical transportation would have to pass
through the dorsal root ganglia. Whether this has any functional significance is
not clear at this point.

Dorsal horn atrophy also occurs in post-herpatic neuralgia pain, but only
when there is persistent pain (71). A post-mortem study of five subjects with
post-herpatic neuralgia, three with persistent pain and two without pain yielded
interesting differences. The three subjects with pain all exhibited atrophy of the
dorsal horn at the affected level. They also exhibited cell axon and myelin loss
with fibrosis in the dorsal root ganglion (71).

The discussion regarding the transmission of substance P from the DRG
and the role of this substance in nociception, is complicated by the fact that
substance P does not occur more frequently in nociceptive DRG cells than low-
threshold mechanosensitive cells (42). At the present time the function of a
DRG cell can not be predicted from its neuropeptide content and vice versa. Ju
et al, cited (42) note that the interpretation of the peptide data is difficult
because the concentration and combination of peptides is dependent on many
factors such as hormonal influences and history of electrical activity.

In the animal mode! of inflammation, the superficial cells of the dorsal
horn exhibit an excitability and an expansion in their receptive fields which
correlates with the development of behavioural hyperalgesia (27). -T
hese authors suggest that the expanded recepfive fields, and the excitability of
these cells is related to spinal dynorphin levels. Essentially, dynorphin and other
neuropeptides promote excitotoxicity at the spinal cord level. Unchecked
excitotoxicity in the spinal cord may effect small inhibitory neurones to a greater
extent. This exitability shift would contribute to the observed phenomenon of
receptive field expansion and behavioural hyperalgesia (27).

Neuronal plasticity of cells in the dorsal horn was demonstrated by Saito,
Collins and Iwasaki (59) in the awake cat. Manipulation of spinal levels of
serotonin and its antagonist methysergide was carried out. Specific neuronal
activity and receptor area mapping was recorded in response to noxious
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pinching. The response characteristics of the cells in the dorsal horn changed
in response to the presence of serotonin or methysergide. In essence low
threshold neurons developed response characteristics similar to wide dynamic
neurones. The latter neurons have a nociceptive function. This is an important
point to note because it prewdes evidenee that the response preﬁles ef neurons

nociceptive response pref iles (59) and this will centnbute to the noxious mput
The complexity of neuronal and receptor activity in the dorsal horn is

becoming more evident. Brandt and Livingston (12) used animal model of

chronic pain (foot-rot in sheep), to test receptor activity of dorsal horn neurones

thought to be involved in nociception and post-injury hypersensitivity.

Saturation bmdmg studles revealed that the number ef elpha2 e.dreneceptere

remained unchanged.

The results of the above study suggest that central mechanisms play a
role in post-injury pain hypersensitivity. However there are still many
unanswered questions in terms of the mechanisms that evoke these spinal
changes, and the effect of these changes on other areas of the nervous
system. The plasticity of the nervous system makes further neurophysiological
changes likely. It seems that each new clue to the mystery of pain leads

deeper into the enigma.

Conclusion 7 7 7
It is evident from the prevueus discussion that there is a biochemical and

neural role in nociception, this is in terms of algesic substances which directly
evoke activity, or which alter the threshold of the nociceptors. Endogenous
substances released due to tissue damage or inflammation provide a link
between noxious stimulation and nociceptor discharge (71).

In essence, a resetting of the threshold may occur so that normally non
noxious mechanical or thermal stimuli may evoke activity in the nociceptors.
This helps to explain the hyperalgesia which occurs with inflammation. Of
interest is the fact that spontaneous activity occurs in the nociceptors after
tissue damage, this activity may be implieated in persistent pain syndromes, or
it may be that the thresholds do not return to their pre-injury level.

This paper discussed the mechanisms of nociception in LBP.
Nocnception generally pleys a rele in the pereeptlen of pem bet emetienel and

mechanisms are those associated with the detection ef noxious stimuli capable
of compromising the integrity of the organism (4). In these terms nociceptive
mechanisms are protective in nature and confribute to "normal” functional pain.
But it must be emphasised that the LBP experience is much much more than
nociceptive input. '
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CHAPTER THREE
PSYCHO-SOCIO-MEDICAL BASES OF LOW BACK PAIN?

introduction

Pain is as elemental as fire or ice (66) However, unlike fire or ice it
remains an enigma. In its chronic pathologic form, pain exacts severe emotional
and physical stresses on the patient and on their family. Most episodes of low
back pain (LBP) are benign and resolve spontaneously (83). Unfortunately a
growing number of people are disabled by benign LBP. Pain and disability
pose one of the most challenging interdisciplinary research and clinical
problems.

The prevalence rate of LBP is estimated at 80% (9) Thirty million
individuals are afflicted with chronic low back problems in the United States (2).
It is estimated that 50,000,000 chiropractic and 5,259,000 physical therapist
visits are made for LBP each year (71).

The rate of disability due to LBP is more variable. In the United States
9,200,000 are currently impaired by low back pain but 2,400,000 are disabled.
The estimated rate of disability due to back pain is 0.4% of the population. This
compares to a disability rate of 0.158% in Britain (45), supporting the notion
that disability is related to psychosocial factors(33).

It is disconcerting that as the knowledge of pain and disability has
increased so has the rate of pain related disability. Disability due to LBP has
increased to epidemic proportions in Western society (67). This is particularly
troublesome because it is present in relatively young people i.e. less than 45
years of age (44). Thus low back pain frequently results in time loss from work.

In Quebec in 1987, wage loss replacement costs for 1981 were $129
million, whilst medical costs amounted to $21 million. Wage replacement
tended to account for 86% of the costs per claim. It was further reported that
7.4% of the claims accounted for 75% of all workers compensation costs (80).
This imbalance of costs per claim is a robust phenomenon reported by others
(24,92, 93)
disabmty It is the dlsabillty that is the problern not the LBP. Thls is true in
financial terms and in terms of physical limitation, psychological distress and
suffering. Low back pain itself, is so common that it should be regarded more
as a normal part of life than as a medical problem that requires treatment.

Chronic LBP is associated with physical, psychological and social
problems. The most frequent psychological probiems include depression,

2A version af thls chapt§ has been submitted for publication. Simmonds, Kumar and
Lechelt 1993. Disability and Rehabilitation
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anxiety and social isolation (26,66). These psychological and sociological
difficulties are especially marked for patients with pain and symptomatology that
is incongruent with physical pathology (54,79,108,111). It has been suggested
that the treatment of chronic pain is influenced to a greater extent by the
patient’s distress and demands for help and to a lesser extent by the severity of
the physical disease (108). Unfortunately in lay usage and clinical practice,
pain is regarded primarily as a sensory symptom of a physical disease (109)
and is treated accordingly. This leads to iatrogenic induced disability, and to
feelings of frustration, anger and helplessness on the part of both patient and
physician (102).

while others manage to maintain almost normal function (75). Early
psychologically based attempts at discriminating between the "enabled" and
disabled used characteristics such as; personality profile (21,96,113), coping
strategies (82,106), and presence of depression (17). Socioeconomic
constructs such as litigation and employment status (98,107) "hassles” (16),
spousal influence (39,55), pain behaviour (42), symptom and illness behaviour
(74,110) have also been explored. The patient, their back, their personality,
and their social milieu have been examined in depth, in an effort to discriminate
between the many with LBP but minimal dysfunction and the few who progress
to disability. o

Much less research has focussed on the role of the medico-legal-social
system itself, and on the clinicians, lawyers and claims adjudicators working
within this system. But it is physicians who provide the letters of support for
disability entitlements, the prescriptions for medication, and who order and
arrange the muiltiplicity of investigations and interventions. Lawyers working on
a contingency fee basis may encourage frivolous suits or undermine return to
work (60). The lack of empirical knowledge in this area is acknowledged
(3,8,72). But, recent attempts have been made to address the role of health
professionals in pain related disability (75).

In sum, pain and pain related disability are complex questions and a
complex answer seems to be emerging. Single factors or unidimensional
constructs are predictably too simplistic to be helpful. A great deal of research
has focussed on discriminating between the many with LBP but minimal
dysfunction, and the few with LBP that progress to disability. Given the
complexity of the problem it seems intuitive that discriminability for level of
disability, and prediction of outcome will be optimal if it is basedona
multifactorial model with physical, psychological and sociological dimensions.

The purpose of this paper is to review psychosocial factors that play a
role in the disability associated with LBP. The contributory role of anatomical
and pathophysiological factors in LBP has been previously reviewed (91).



Psychological predictors of Low Back Pain

The "pain-prone masked depressive"?

The main reason why disabllng back pain rernalns enigmatic is because
(35), and in treating LBP (44).

Traditionally the medical model focussed treatment solely on the
physiological domain. Patients who failed to respond to this treatment were
dismissed as having psychogenic pain. Patients with LBP have, as a group,
been maligned. Terms such as "functional overlay” and "psychogenic back
pain" have been accepted as self evident truths by many clinicians. But they
are misrepresentative and misleadmg terms "conjured to shroud ignorance" (29)
and perhaps to dlsplace blame. Itis dlscgncerhng that these terms are used

majority of LBP cases.

The origin of the term "psychogenic pain” is credited to George Engel
(26,87). In 1959 Engel presented a theoretical report concerning patients with
idiopathic intractable pain. He labelied the pain psychogenic, and the patients
pain-prone. Using a psychodynamic interpretation, he characterised the
personality profile of these patients (21). In an extension of this personality
model, Biumer and Heilbronn (7) suggested that chronic pain reflects a muted
or masked depressive state in a pain-prone individual. The main clinical
features of the pam-prone personality include: 1. samatnc eamplamts

"solid citizen™ mentality (denial of conflu:ts, Ideahzatmn of self and farmly
relations), 3. depression (fatigue, inactivity, inability to enjoy social life), 4.
history (family or personal history of depression and alcoholism, past abuse of
spouse). In summary, Blumer and Heilbronn (7) argue that the pain is a
conversion of unbearable guilt and anguish that is repressed and displaced onto
the body in pain-prone individuals.

This simplistic psychodynamic view of pain has been increasingly
questioned and the original research has been seriously challenged on
conceptual, methodologic and statistical grounds
(23,26,30,32,64,70,81,85,86,88,90,100,105,115). In sum there appears to be
little evidence to support this psychodynamic view of a pain-prone personality.

Depression
In support of the notion of a psychologically homogenous group, Blumer

and Heilbronn (7) argue that many depressed psychiatric patients report pain
symptoms. However, the comparison between psychnatnc and chronic pain
patients does not hold (104). The rate of depression in chronic pain patients
has been reported to be as hzgh as 100% and as low as 10% (104).

Patients with chronic pain of musculoskeletal origin do have higher rates
of depression than pain free subjects, 18% and 8% respectively (57). However,
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it is reasonable to attribute the depressed mood to the frustrations of having a
pain problem that is not understood by health care professionals (87) and which
limits activity. This view is supported by Atkinson et al (4) who report that

depressed mood appeared to be a direct consequence of back-pain related life
events.

The discrepancy in the prevalence rate of depression (10-100%) can be
attributed to the assessment bases used and the population tested. In an
examination of the Hispanic Health and Nutrition Survey data, Magni et al (57)
reported that the rate of depression amongst Mexican and Cuban Americans
with abdominal pain was 18.7% or 6.8% depending on the scale used. The
Depression Scale of the Center for Epidemiologic Studies gave far higher rates
of depression than the more conservative Diagnostic Interview Scale.

Many reports on the prevalence rates of depression have been based on
patients referred to specialty pain clinics. The difficulty here is that these
patients are not representative of the pain population in general and tend to
have more psychological difficulties (26,104,108). Many have been referred to
pain clinics because they are "“failures” of the traditional healthcare system
(104). However, there is increasing evidence that it is the healthcare system
that has “failed" the patient. Of 89 patients referred to an in-patient behavioral
pain management unit, only 3 patients were found to have had no inappropriate
treatment, prescription, investigation, referral, advice or explanation (75).

Cause or Conseguence

Evidence for the argument that severe or persisting emotional distress
can trigger new pain or reinstate old pain in the absence of pathology does not
extend beyond clinicians’ reports (13).

Gamsa (26) explored the question of whether emotional disturbance is a
cause or consequence of chronic pain. She found that chronic pain was
consistently associated with current emotional disturbances, manifested as
depression and diminished life satisfaction. However, the author reported that
there was little relationship between pain and preceding events such as unmet
childhood needs or parental overprotection. This argues against the
predisposition of a person to pain and dysfunction, based exclusively on
emotional factors. _

"Adult difficulties” such as spouse abuse, drug or alcohol abuse and
relatives suffering from chronic pain or crippling disorders were found to be
significant. However, one would be hard pressed not to become depressed
with such life events, with or without LBP. Overall Gamsa suggests that
emotional disturbances were consequences of chronic pain rather than
precipitators (26).

Polatin et al (77) made the somewhat exaggerated claim to be first to
differentiate psychological causes vs psychological consequences. These
findings are not in total agreement with those of Gamsa (26). However, they
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may be explained in terms of differences in the population, in the psychological
disorder and in the investigative methodology.

Polatin and colleagues (77) assessed 200 chronic LBP patients entering
a functional restoration programme, whereas Gamsa's (27) subjects were
recruited from a general practitioner, a physical therapy clinic, and a pain clinic.
Polatin used a structured psychiatric interview and reported that their patients
had high rates of psychiatric diagnoses (55%). The most common diagnoses
were depression, substance abuse, and anxiety disorders. Of interest, was the
fact that 94% of patients with substance abuse and 95% of those with anxiety
disorders had experienced these syndromes before the onset of their chronic
back pain. Depression |Ilustrated a different pattern Depressnan preceded the

These findings suggest that psychlatnc. disorders such as anmety and
substance abuse are risk factors whereas depression is more likely to be a
consequence of pain. The high rate of psychiatric disorders should be viewed
with caution. All patients were referred to a specialised facility and had back
problems for more than three months. This indicates that some difficulty with
resolution of symptoms had been identified, and the patients were in the high
risk time range category for not returning to work (78).

Two other points are important in the study by Polatin. First, the
diagnosis of somatoform pain disorder is recognised as being subject to
individual interpretation (77). Second, backache is extremely common but the
pathophysiology is usually obscure (17). The lack of a specific organic
diagnosis biases the diagnosis of somatoform disorder.

in another study Gamsa and Vikis-Freibergs (25) examined the role of
psychological events as risk factors or consequences. They measured the
specific traits identified by Blumer and Heilbronn (7) that characterize the pain-
prone.individual. A total of 244 subjects were tested, 163 with chronic pain
and 81 controls. Of the 20 measures employed, only general emotional
repression and ergomama were significantly different between groups. In
addition, individuals in the pain group were more likely to have a relative with
pain. Contrary to the proposition that patients with pain are emotionally
repressed and pain is a somatic expression of these feelings, the pain group
was much more likely to express their pain related emotions. Moreover, the
more pain they had the more likely they were to express their feelings (25).
The authors interpret the relationship between emotional expression and pain in
terms that these patients are suffenng emotional difficulties because of their
pain, and their greater emnt:analﬂy is their narrnal ‘response in any sntuatlan
pam complaints and perceived distress Ieadlng to overtreatment on the paﬂ of
the health practitioner.

The increased levels of ergomania (defined as beginning to work at an
early age, frequent overtime and infrequent vacations) in the pain group, may
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be a psychodynamic problem. However it may also be explained in
biomechanical terms. Physicai stress leads to physical "wear and tear” and is
recagnised as a risk factor for back problems (11,49,53,120). Further, work
habits or "ergomania” cannot be judged in a vacuum. Social, vocational and
economic pressures also contribute to work habits. Finally, it may also be the
case that whether a person is judged negatively as an "ergomaniac” or
positively as having a strong "work ethic® may depend on who is the judge.

As noted earlier, there is little support for the pain-prone personality. A
recent report by Wade et al (112) supports this position and reports that most
people with chronic pain have a normal personality structure. Wade analyzed
a group of 88 patients referred to a multidisciplinary pain programme. Of these
88 patients, 59 met the criteria for group classification using the Minnesota
Multiphasic Personality Inventory (MMPI) (96). Only the emotionally
overwhelmed group, of which there were only 12 had high neuroticism scores,
and could be differentiated from the other patients in terms of higher levels of
depression, anxiety, vulnerability and hostility. All the other patients had scores
on the MMPI within the normal range. Moreover, feelings of depression,
anxiety, vuinerability could easily be attributable to inappropriate cognitions
about the back problem and the potential effect of this problem on employment,
family and social life. The results from this study support the position that
patients with pain problems are psychologically normal. But they do have a
problem in managing their pain, and they may worry and get depressed about

the impact of the back pain on their lives.

Families and pain

Gamsa and Vikis-Freibergs (25) found that patients with pain are more
likely to have a relative with chronic pain. This finding is consistert with the
Nuprin Pain Report (97). Explanations for this finding have been based on the
theory of social modelling (12), genetic vulnerability, or common environment
stressors (25). However, it may also be explained in much simpler terms.
Given a prevalence rate of 80% LBP it is highly likely that a family member will
have pain by chance alone.

Edwards et al (20) examined the relationship between family history of
pain and current pain experience. Two hundred and eighty eight college
students participated in the study. The participants completed a pain
questionnaire on current personal pain symptoms, and whether other family
members had persistent pain. The participants reported a mean of six pain
models in their families. Given that the participant group was a college group
not selected on the basis of pain, these results argue against the usefulness of

“presence of pain in family members” as a predictor variable for pain.
However, the effects of "presence of pain in family members" potentially
pravides rnuch more useful mfarrnahan

ognitive, aﬁ‘ectlve, behavmral saclal economic and mher cansequences for
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the individual and the family. Chronic pain can be perceived as a crisis for the
family. But a crisis can be a threat or a challenge (103). Families, like LBP
patients are not homogenous. How the family adapts will depend on the state
of the family when the problem occurs, and how the problem affects their
relationships (103).

Social support is generally associated with better adaptation, and it is
also associated with pain behaviour (28). Gil and colleagues found that pain
behaviours such as guarding, rubbing and bracing, varied as a function of the
satisfaction with social support rather than the number of support persons (28).
A factor of quality rather than quantity!

Flor, Turk and Rudy (23) examined the role of significant others (SO) in
reinforcing pain behaviours. Participants in this study were 84 male and 101
female chrenie pein petlente referred toa pain management clinic. The petlente
This inventery assesses pem intensnty, and the interference of the peun on
different areas of life, mood, life control and spousal support. The results of
this correlational study suggest that there is some support for the notion that
SO's play a role in reinforcing pain behaviours. However the extent of this
reinforcement is dependent on gender, marital status and marital satisfaction.
In essence, the relationship between pain impact and SO reinforcement
behaviour e.g. solicitous behaviour, was strongest between male patients and
SO0s who were satisfied in the marital relationship.

Wives seem to be more affected by their husbands’ pain, than husbands
are about their wives'’ pain. This finding is in agreement with the study by
Rowat and Knafl (84). These authors reported that there were more distressed
femelee then dtetreeeed rnelee Feetere of uneertelnty end hetpleeeneee were

to rate the patuent's pem ata hlgher Intenelty than the patlent did himself. The
converse was true for low distress spouses. In addition, the low distress
couples were more knowledgable about factors which impacted on the patient's
pain, Thue they would heve a sense ef eentrel over the peln and be Ieee

had breught them cleeer tegether (84) As noted earlier pem can be pereewed
as a threat or a challenge. A challenge that is met and overcome is a catalyst
for personal growth.

Another finding reported in this study was that 83% of the spouses
reported experiencing some form of health problem which they attributed
directly to living with partners in chronic pain. Sixty nine percent attributed their
heelth preblem to emetienel etrese Twenty three pereent deeenbed physmet

the develeprnent of eepmg etreteguee in respenee to chronic pain Recent
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research has suggested that efficacy of these coping strategies are associated
with adjustment in chronic pain patients and in their families (1,15,39,40,41,51).
Patients who believe that they can control their pain, avoid catastrophyzing
about their condition, and also believe that they are not severely disabled
appear to function better than those who do not (40).

Coping strategies are associated with health and pain attributions and
with self-efficacy beliefs. The impact of disease on an individual, as well as
response to treatment is related to psychological characteristics (118). A
psychological construct, that is relevant to pain and disability, is that of the
Multidimensional Health Locus of Control (MHLC) (114). This scale consists of
three subscales: internal heaith locus of control (I-LOC), powerful others health
locus of control (P-LOC) and chance health locus of control (C-LOC). Patients
with a high I-LOC have a greater belief in their own capacity to cope with, or to
reduce pain. Patients with a strong belief in P-LOC mainly rely on health
professionals to reduce their pain. Finally, patients with a C-LOC believe that
their health situation depends on luck or fate (14).

There is an intuitive notion that a positive response to treatment would
correlate with a P-LOC and there is investigative support for this (68).

However, there is also evidence that supports a strong correlation between |-
LOC and good treatment outcome (34). Recent evidence has shown that the
best predictor of perceived pain is LOC style (5). Subjects with an I-LOC
perceive less pain. This helps to explain why these patients have less
psycholcgical distress and probably less disability. It also explains why the
patients tend to have a positive response to traditional treatment. Low levels of
perceived pain intensity are much easier to control through conventional means.
Furthermore, successful control of pain will strengthen self-efficacy beliefs
which are associated with successful coping strategies in clinical pain (58).

Coping, is itself not a unidimensional construct. Moreover, specific
coping strategies must be dynamic if they are to be deemed appropriate in a
given situation. The appropriateness of specific coping strategies varies with
the population and with pain intensity.

For instance, in a chronic pain population, "attentional” coping strategies
(information seeking and viewing circumstances more favourably) was
associated with less depression and anxiety than avoidant strategies (e.g.
eating more), whilst in an acute pain population "avoidant” strategies were
associated with less depression, anxiety and more activity (36).

In a rheumatoid arthritis population, pain severity influenced coping
strategies and positive mood (1). The use of distraction and seeking emotional
support was related to positive mood if the patient had a low level of pain
intensity. The converse was true in patients with high levels of pain, fewer of
these activities were associated with positive mood.” The authors of this study
also reported that subjects who exhibited more coping strategies were more
likely to exhibit less pain and more positive mood over the course of the study
(75 days). This makes intuitive sense given that different strategies are
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differentially appropriate. The decline in pain levels may also be supportive of
the adaptation effect of chronic pain (80). Further it supports the notion that
successful coping improves the belief in self efficacy.

Keefe et al (41) analyzed coping strategies in a low back pain
population. Patients scoring high on the "helplessness” scale of the Coping
Strategies Questionnaire tended to have more psychological distress. However
coping scores were not related to activity measures. Thus coping seems to be
important in relation to the psychological adjustment to pain but is less useful in
relation to the determination of physical ability. It seems that psychological
dysfunction is more closely related to physical limitation than it is to pain (69).
This again supports the focus of functional restoration programmes.

Further confirmation of this stems from other work of Naliboff et al (69).
MMPI profiles were compared between a group of chronic pain patients and a
group with diabetes in which there was no pain, but there was restriction of
activity (70). Similar profiles were reported between both groups indicating that
restriction of activity by pain or by illness evoke similar psychological changes.
These changes are usually reflected by higher levels on the hypochondriasis
and depression scales, and this makes intuitive sense in both patient groups.

In addition, psychological adjustments may occur secondly to physical
restriction, but revert to "normal” following relief of symptoms (95).

The importance of the association between physical restriction and
distress rather than pain perception and distress, supports the current trend
away from the prescription of rest and towards activity. This supports the value
of functional restoration programmes e.g. (59).

Further support for physical activity was reported by Gatchel et al (27).
These authors showed that psychologic measures paralleled improvement in
physical function. They used a battery of psychological tests including the
MMPI, Beck Depression Inventory, and a Quantitated pain drawing, to measure
psychological adjustment.

In a later study comparing patients for whom the programme was
successful compared to those for whom it was not, the level of pain was a
significant predictor (76). Those with higher levels of pain and disability did not
tend to benefit from the programme. In addition those with a job or with more
seniority tended to obtain more benefit from the programme. However, these
are the same factors that predict return to work anyway (76). This argues for
the need for a controlled randomised trial in order to test the specific benefits of
the programme.

The key point is that a number of factors were found to predict success
and these were physical-medical and psychosocial. This supports the
complexity of the pain disability conundrum, and provides further proof that
neither the medical model nor the psychodynamic model of pain and disability
are adequate alone.

it should be recognised that the results must be interpreted with caution
as there was no control group in Polatin’s (76) study. In addition, it is quite
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possible that the study population may have been biased in terms of their level
of psychological distress. The subjects were referred to a specialty spinal clinic
because they were "failures of conventional/surgical care®. This statement
clearly places the blame for failure on the individual patient. A more
appropriate statement may be that "conventional/surgical care had failed the
patient”! The iatrogenic role in disability must be acknowledged, and accepted
if the rate of disability is to decrease.

Socioeconomic and latrogenic Factors in Disability

Socioeconomic factors have long been recognised as influential factors in
pain and disability. Traditionally it has been the patient, his complaints,
behaviours and motivations that have been scrutinised. However there is a
shift of focus onto the role of health professionals, lawyers and insurance
bureaucrats and the contribution that they make to the problem of disability
(8,60,72,75).

Pain and disability have become a big business. There has been a
virtual explosion in the number of centres or programmes focused in whole or
part tawards the  management af chramc pain and disability, moreover the

" Bonica (B) has stated that some pain clinics are run by unscrupulous
physicians and non-physicians using the current state of interest to exploit
patients. He uses the example of the surge of acupuncturists in the 1970’s
when public interest in the treatment was at its height, to make his point.

In the United States, less than 5% of these clinics are accredited by
either the Joint Commission on Accreditation of Health Care Organizations or
the Commission on Accreditation of Rehabilitation Facilities (94).

Tearnan and Cleeland (102) conducted a survey of the attitudes of
physicians toward chronic pain patients. Using a ten point scale of agreement
(10 = agreement, 1 = disagreement), physicians were asked whether they
agreed or disagreed with the statement that, chronic pain was often iatrogenic.
Psychlatnsts and lnternal medlcme speclallsts tended to agree (average s::.are =

prebably a reflection of the patlent graups that they deal wnh As a grcup
physicians did not strongly endorse items refiecting adverse attitudes and
mlscanceptluns abaut c:hranu: pam patlents (102) This may be trua, but the

anly 56%. So the sarnple rnay be biased Moreover there was a differential
response rate amongst physician groups, 75% for neurologists, compared to
45% for surgeons. Given the differences in levels of agreement between
specialists this may influence the outcome so that the grouped scores regress
to the mean. In addition, the responses given may be a reflection of the
perceived socially correct response, rather than the true personal response.
There is presently a great deal of interest in accountability and cost-
effectiveness of all medical treatment including pain related disability (94).
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The issue of efficacy and accountability should be seen as a challenge not a
threat to the socio-medico-legal system!

Financial issues have always played an important role in pain and injury
and there is a body of literature dealing with pain, disability, compensation and
litigation e.g. (60,116,117). Disability is a legal term and the extent of disability
is based on whether a person can engage in gainful activity (119). It is based
on sociopolitical factors as well as medical impairment. Thus disability
judgements vary from country to country and from agency to agency (72). In
general terms disability and financial recompense are directly related. Hence
the assumption that financial secondary gain acts as a disincentive to ability
and "rewards" disability.

Self-evident truths based on simplistic models do not hold for the
prediction of pain nor do they for the prediction of disability.

Compensation, Pain and Disability

The self-evident truth that secondary gain leads to malingering, "accident
neurosis” (65) or "compensation neurosis” (46) is not upheld in fact. Rather the
effects of compensation on chronic pain and illness behaviour is mediated by a
complex interaction of biological, (53) physical (99) psychological (31,63) and

(20,54,100) and the legal and adversarial characteristics of the particular
compensation system (10,37,62,98).

The complexity of the factors involved, and differences in methodology
explain the inconsistency of findings between studies. The confusion in the
literature may have served only to enhance the biases of the reader (73).

Krusen and Ford (48) examined the medical records of 509 patients with
low back pain for differences that may have been related to compensation.
Fifty-five percent of patients on compensation (WCB) were rated as improved
compared to 88.5% of non-compensation patients (NWCB). Patients were
classified as "unimproved"” if they continued to complain and failed to resume
normal activities including work. Major procedural concerns are associated with
this study which make the inferences drawn suspect. These include problems
such as sampling bias, heterogeneity between subject groups, and the
insensitivity and subjectivity of outcome.

More specifically there were many differences between the groups apart
from compensation status. First, 22% of WCB had symptoms for more than
three months before treatment, whereas only 7% of NWCB had waited that
long. As expected there was a negative association between duration of
symptoms before treatment and outcome. Secondly, differences in the number
of treatments between groups were noted. The WCB group had a mean of 18
treatments compared to the NWCB who had a mean of 10 treatments. Further,
the authors note that the treatments may not have been adequate. They
suggest that no treatment is better than inadequate treatment, and certainly it
should not be continued for prolonged periods of time. The authors suggest
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that compensation patients as a group present different psychological problems
than those not receiving compensation. They also suggest that once the cash
settlement is made, the back pain and disability subside rapidly (115). Yet they
present no evidence to support either of these claims. Several other studies
found no 5|gnif|cant diffarences related ta campensatmn status in paln saverlty.

(SD 52,61 63)

Mendelson (63) compared 47 WCB patients with LBP and 33 NWCB
patients for pain complaints and psychological disturbance using a battery of
tests. He found no difference between groups on ratings of pain severity, or
pain description and no difference between groups on psychological
disturbance. He did however report that both pain groups had high levels of
depression and anxiety compared to the normal population (63).

Leavitt et al (52) examined organic status, psychological disturbance and
pain report characteristics in patients admitted to hospital for the evaluation of
LBP. The volunteers were assigned to one of two groups which differed only
on WCB status. Leavitt reported that the only difference between the two
groups was that the WCB group described their pain using more words.
Moreover, this finding was only present in the WCB group that had distinct
organic signs of LBP and were not psychologically disturbed (52).

Finally, Labbe et al (50) used the Millon Behavioral Health Inventory in
order to determine whether WCB and NWCB patients differed in their attitudes
towards and coping styles towards medical treatment and in their interactions
with medical professionals. The study sample of 283 chronic pain patients were
drawn from a comprehensive pain and rehabilitation centre. No differences
were found between WCB and NWCB patients on all coping styles and
psychogenic attitude scales (50).

The results from controlled trials don't lend support to the concept of
compensation neurosis or psychological problems. This seems to be a robust
phenomenon that holds in different study populations (general hospital and
specialised pain centre), and with the use of different measures for pain,
psychological problems and pain behaviour.

However, none of the studies considered the potential confounding effect
of employment status, or litigation vs. compensation status. Dworkin et al (19)
examined the effects of compensation, litigation, employment, and short and
long term outcome in a total of 454 chronic pain patients. They found that
compensation and employment status predicted a poorer short term outcome,
but only employment status predicted long term outcome.

Furthermore, this issue may be confounded, because patients who were
employed were better educated. This suggests that they may have been
involved in less physical work, and therefore be able to resume work earlier.
Leavitt (53) investigated this question and found that the amount of physical
exertion involved in a job does prolong recovery time. But the effect of injury
on the job is to prolong recovery further (53).
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It is possible that there is a differential effect of compensation. WCB has
no signlﬂcance on tha psychglegical dcmain. but may have an effect on the
examined the effect of eampensatign on the signs and symptﬁms fcllgwlng
chemonucleolysis. The study can be critiqued because it was not blinded.
However chemonucleolysis was performed in 214 patients, follow up
examinations were conducted at six weeks and six months and a questionnaire
follow up was conducted at one year. The one year follow up results showed
that chemonucleolysis was successful (judged as subjective pain relief) for 60%
of WCB compared to 91% of NWCB. The six week and six month evaluations
showed similar trends and tend to support the argument that the presence of
compensation payments influences treatment outcome. There was no
difference between groups for the presence of sciatica, paraesthesna forward
flexion, tenderness, sensory loss and reflex changes at six weeks. However, at
six months the situation changed and differences were noted between groups
on all measures except tenderness and reflex changes. The author provides a
great deal of detail about the chemanualeclysns prccedure but daes not pravide

results over time.
Why do WCB and NWCB diverge with time, based on physical signs and

symptoms? The compensation system itself may be a major source of stress
(31). Uncertainty about the outcome of litigation could increase stress and
dlsablhty In a campansan c:f ccsmpensatlcn systems, Garren et al (1D) reparted
returned to full actlvny cempared with 27% of reclpsents in the New Zealand
compensation system. Moreover, patients in the United States system used
more medication, were more restricted socially and were more irritable. The
authors attribute these differences to the adversarial relationship in the United
States system, and the study by Javid (38) was conducted in Wisconsin.

Summary

There is little evidence that supports pain prone personality profiles as
predictors of low back pain. However there is strong evidence that supports the
role of psychasaelal factors in predicting ability or disability subsequent to low
back pain. Pain is associated with depression but the depression is secondary
to the restriction of function. The ability to cope as an individual and as a
family are also important factors in predicting ability. Finally, the medico-socio-
legal system must take responsibility for contributing to the problem rather than
the salutinn

sacia—legal system can increase the physu:al prablems associated LBP. The
reduction of physical capacity can lead to depression and to anxiety about the
future This may be mamfested as dnstress Thls dgwnward splral c.cntmues



36

awareness. These symptoms present clinically as inappropriate responses to
physical examination (111). In turn this leads to "inappropriate treatment
behaviour” (75) unnecessary investigations and treatments which contributes to
the financial and human costs associated with pain related disability.

LBP related disability may be manifested by the individual, but it is a
result of social as well as individual factors. The problem of LBP related
disability is unlikely to diminish unless the aggravating factors in the medico-
socio-legal system are addressed. The economic crisis in health care costs
may provide the social and political will to address those factors in the medico-
socio-legal system which contribute to the problem, rather than the solution of
LBP related disability.
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CHAPTER FOUR

INFLUENCE OF KNOWLEDGE IN THE ASSESSMENT OF LOW BACK

PAIN?

introduction

Low back pain (LBP) has been a human affliction since ancient times
(19). But the high rate of disability due to LBP, is a relatively recent
phenomenon. In industrialised countries disability due to LBP has increased at
a rate 14 times greater than the population growth (10). The influence of
compensation on LBP and disability is one of the most controversial issues in
the treatment of LBP (30).

LBP causes disruption of work and social activity and leads to
tremendous utilization of healthcare services. Many occupational groups make
an excellent living by treating LBP (27). Medical costs such as physicians' fees
and drugs are much higher in back injuries compared to other musculoskeletal
conditions (12). They will also be higher in compensation compared to non-
compensation patients if the recovery period is longer and medical treatments
are continued. Krusen and Ford (14) reported that compensation patients
received significantly more treatments than those not on compensation (14).
Recent changes in authorization procedures by the Alberta WCB for physical
therapy have been designed to provide checks on potential overtreatment
(personal communication Alberta WCB). However, the potential for
overtreatment is found within all health professions. Peters et al (19) revealed
that 73% of patients attending a pain clinic had seen a physical therapist, 46%
an orthopaedic surgeon, 51% an anesthetist, 50% a rheumatologist, 36% a
neurologist, and 21% a psychiatrist (21). This is important information because
LBP is the most common reason that patients attend pain clinics (27) and so it
is reasonable to assume that these number of referrals would apply to many of
the patients with chronic LBP. These figures help to explain why the total cost
of LBP in the United States is estimated at $85 billion (6). This is not to
suggest that clinicians overireat for personal financial reward. However, it has
been noted that physicians tend to overestimate their own effectiveness and
underestimate the risks of treatment (17). The risk of unnecessary treatment is
iatrogenically induced disability (13,8) and dependence on the health care
system.

The traditional medical model has tended to focus on physical factors
and this has contributed to its failure to halt the disability epidemic (11). The
multiplicity of empirical treatments and the persistence and recurrance of the
problem are further testimony to this failure (26). In a study addressing the
appropriateness of medical treatments, only 3 out of 89 patients had not had

3A version of this chapter has been submitted for publication. Simmonds, Kumar and
Lechelt 1993. Archives of Physical Medicine.
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some form of inappropriate investigation or treatment (22). No treatment is
better than inadequate treatment (14). Unfortunately, at the present time many
treatments are not based on empirical evidence and are applied to non-specific
or undiagnosed problems of the back. So the question of which treatment is
appropriate for what condition, when, and for how long, is open to
interpretation. But, it should be remembered that most cases of benign LBP
settle with no treatment (24).

There is a growing recognition of the importance of psychosocial factors
in determining not only the effects of LBP, (7,4,16), but also the response to
treatment (26).

itis acknowledged that all treatments have a placebo or non-specific
effect. The extent of which is variable. Factors such as the quality of the
relationship and the expectancies of clinician and client, will influence treatment
outcome through non-specific means. In fact the art of medicine and
physiotherapy is based on non-specific effects (20). Basmajian (3) has stated
that the main virtue of rehabilitation is the intensive relationship formed between
professionals and their patients. Given that the placebo effect is enhanced by
the degree of understanding and enthusiasm of the clinician and their beliefs in
the treatment efficacy (9). It makes intuitive sense, that the quality of the
relationship will influence the non-specific treatment effects and thus the
rehabilitation outcome.

Placebo effects of physiotherapy have been demonstrated in numerous
studies (for review see 25). However, the placebo effect is not well understood
theoretically (28). Both conditioning and expectancies contribute to the placebo
effect (29). Therefore past experiences and current beliefs and biases will
influence the expectancies and thus the efficacy of treatment.

This point may be relevant to the controversy that surrounds the negative
effect of compensation, on treatment outcome. The presence of negative bias
towards compensation patients has been reported. Melzack (18) stated that the
"compensation recipient with LBP is the pariah of modern medicine”. Whilst
Leavitt (15), has noted that the literature which casts a negative image on the
industrial worker is far less conclusive than might be inferred from the biases of
this group embedded in print. Given that a negative bias is present, it is
reasonable to suggest that it influences the enthusiasm and expectancy of
treatment efficacy and in this manner the treatment outcome is somewhat
predetermined. This is the nature of a self-fulfilling prosphesy.

Whether this actually occurs has not been tested directly. It is not clear
whether the expectancy of outcome is influenced by compensation status. If
this is so, then it has important implications for all clinicians who treat
compensation claimants. The aim of the present study was to address this
issue and to determine whether prior knowledge of compensation status
influences: a. physical assessment findings and b. prognosis of physical therapy
outcome.
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METHODOLOGY

Overview 7
This study was a controlied randomised double blind study. Sixty-nine

physical therapists (PTs) blind to the research question observed three pre-
recorded videotapes of patients undergoing a clinical back assessment. The
PTs recorded their assessment findings during the observation period and in
addition made judgements about the subjects prognosis.

Physical Therapist Observers

Sixty nine PTs participated as observers in this experiment. Their
primary employment was in acute care hospitals (n=20), rehabilitation centres
(n=21) and private physiotherapy «linics (n=21). Seven subjects were graduate
students or faculty members in a physical therapy programme at the University
of Alberta. The mean age of the PTs was 33.8 years with a range of 21 and 59
years. The mean time for which they had practiced physical therapy was 10
years, with a range from less than 1 year to a maximum of 29 years.

Videotaped Subjects

A total of seven subjects were videotaped. One male subject was
assymptomatic and his tape was used for training purposes. Two subjects, one
male and one female had complaints of very mild backache and no other
symptoms. Two subjects, one male and one female had complaints of
moderate to severe pain in their back and leg. Two subjects both male, were
actors who were coached to fake back and leg pain (see Table 4.1). All
subjects completed a Roland disability questionnaire (23). They were advised
about the purpose of the study and signed an informed consent prior to

participation.

Information Packages

The independant variable was information (INFO) of which there were
three levels; WCB, NWCB and CON for each of the six subjects. The CON
INFO acted as control and no information was provided about the subjects
medical or social history nor about the subjective complaints of back pain. The
WCB and NWCB INFO packages were similar in their inclusion of medical
history and subjective complaints of pain for each subject and the Roland
questionnaire which had been completed by the subject. The WCB INFO
package included a statement that the subject viewed on videotape was in
receipt of workers compensation. The NWCB INFO package inciuded a
statement that the subject was not in receipt of workers compensation. Apart
from the issue of compensation status, the history of back pain included in the
INFO package was the true history for each of the four patients. The actors
were assigned a typical history of LBP.
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Table 4.1. Characteristics of the videotaped subjects

Subject Gender | Occupation Severity of symptoms
1 Female Teacher 51 Mild back pain
No leg pain
2 Female Nurse 25 | Moderate back and leg
pain
3 Male Maintenance 35 | Moderate back and leg
man pain
4 Male Maintenance 39 | Minimal occasional
man back pain
5 Male Actor and 24 | Moderate back and leg
construction pain
worker
Actor and Moderate back and leg
student pain
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Videotape procedure 7 7
A standardised lumbar spine assessment of all subjects was performed
by an experienced phyeieel therepiet T'he preeeeure was as feliewe Subjeete

appreximetely 70 feet towards the cemera before turnlng around and returning
to their seat. The subjects were next seen standing and observation was
allowed from anterior, posterior, right and left sides. Next, spinal range of
motion in each plane was carried out, and subjects were observed from both
global and close up perspectives. In order to facilitate observation, the spinous
process from L1 to S§1, and the posterior superior lliac spines, were identified
with colored dots. A straight leg raise (SLR) and prone knee flexion test was
then carried out on each leg. Finally, testing of dermatomes and myotomes
was carried out. These were not scored in any way. They were simply done
because it is a standard component of a lumbar spine assessment and the test
provided more observation time for the PT observer.

Experimental procedure

The final edited version of each subjects videotape was between 10 and
13 minutes. Ten copies of each tape were made so that several sets of tapes
could be circulated simultaneously. Each PT viewed three tapes. The
randomization procedure for subjects and INFO was carried out in the following
manner. First, a random assignment of subjects was carried out and arranged
into sets of three. Next, assignment of INFO (WCB, NWCB or CON) was
carried out for each subject. Thus each PT would observe three different
subjects. The INFO assignment may have been the same for all three
subjects, or there may have been a combination of INFO assignments.

The INFO for each subject was placed into a sealed envelope along with
the data collection forms. The videotape ID number was placed on the outside
of the envelope in order that the corresponding videotape could be provided to
the PT observer. The INFO condition was not identified on the outsidr of the
envelope to maintain blindness. Each PT was provided with the training tape
and written instructions, three subject tapes with the corresponding INFO
package and the data collection forms.

Observation Procedure

The PTs viewed the tapes alone. They were given verbal and written
instructions about viewing and scoring the videotapes. They were allowed to
watch the training tape more than once, but the subject tapes were only viewed
once. There was no specified order in which to view the three tapes.
Observers were advised to pause the tape in order to score an item, but not to
review a section more than once. This procedure ensured that all observers
watched and scored the tape in a standardised manner.
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Data was collected on a number of items. Lumbar range of motion
(ROM) was judged as a percentage of normal for each motion (normal was
determined as 100%) whereas SLR was measured in degrees. Pilot testing
revealed good reliability between judges (r > .9) for ROM measures. Gait,
posture, impairmem (IMPAIFi) disability (DISAB) shoﬁ and icng term

10 numerical rating scale. The "0" end point was ‘marked as "normal® for gan
and posture; "no impairment" for the IMPAIR scale; and "no disability” for
DISAB, SHTPROG (1 month) and LTPROG (1 year) scales. The "10" end point
was marked as "totally abnormal” for gait and posture, and "total impairment" or
"total disability” for the other measures. Finally, PTs were asked whether the
subject needed physical therapy or whether they would refer them to a
specialist. These were anwered either "yes" or "no". A following question
asked how likely it was that the patient would benefit from PT (PTBEN). The
latter question was answered using an 11 point numerical rating scale with "0"
marked as "unlikely to benefit" and "10" marked as "very likely to benefit.”

Data Analysis

The effect of INFO was analysed using an overall 6 x 3 univariate
ANOVA (six levels of subjects and 3 groups) and a series of one way ANOVAs
across INFO groups. The relationships between dependent variables were
analysed using Pearson correlation coefficients. The level of significance was
set at p <.05 for all analyses.

RESULTS

The effect of INFO

Descnptlve statistics were computed for dependent variables for each
subject in each INFO group. These data are presented in Tables 4.2, 4.3 and
44,

The effect of INFO was assessed on each subject across groups using

-way ANDVAs Althaugh the number af comparisons suggest that some

tendencles were evident acrass the LBP subjects but not the actors. Subjects
1 and 4 both exhibited mild signs of back problems. For subject 1, a female,
The ANOVA revealed a significant effect of INFO for PTBEN (DFm F =456, p
<.02), SHTPROG (DF,,, F = 3.53, p <.05), IMPAIR (DF, 4, F = 3.39, p <.05)
and DISAB (DF o F= 4 52, p< .02). Post-hoc Tukey tests reveaied that the
4, 4) Subject 4 was a male and the ANOVA revealed a 5igniﬂcant effect for
SHTPROG (DF, 4, F = 14.82, p <.00001), IMPAIR (DF, 4, F = 4.10, p <.05),
DISAB (DF,,, F = 6.09, p <.005). Post-hoc tests revealed that the NWCB
group was signiﬁc:antly different from the other two groups (see Table 4.4).
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Subjects 2 and 3 both exhibited signs of marked dysfunction due to LBP.
Subject 2 was a female and the ANOVA revealed a significant of INFO on right
SLR (DF, 4 F = 3.63, p <.05) in the WCB group. Subject 3 was a male and the
ANOVA revealed significance for PTBEN (C)FEg F = 9.51, p <.001), SHTPROG
(DF, 5, F = 10.84, p <.0005), LTPROG (DF,, F = 6.41, p <.005) in the NWCB

group.
Subjects 5 and 6 were both male actors. Subject 5 demonstrated

marked back dysfunction. The ANOVA revealed a significant effect of INFO on

gait (DF,  F = 3.56, p <.05), and SHTPROG (DF, 4 F = 3.63, p <.05) in the

WCB group. Subject 6 demonstrated milder back dysfunction and the ANOVA

was significant for flexion, (DF, s F = 5.56,

p <.01), in the WGB group. Hught rctatuon (DF F= 4 75 p <.02), and LSLR

As noted abave subjects 1 and 4 both demanstrated mild back )
symptoms. The data from these subjects was pooled and the effect of INFO
across this subgroup was analysed with a one - way ANOVAs. Significant
differences were revealed for PTBEN (Fm = 5.5, p <.01), IMPAIR (F5 = 7.1, p
<.001) and DISAB (F,¢, = 10.0, p <.0005) in the CON group. For SHTPROG
(Foes = 12.5, p <.0001), all groups were significantly different from each other.
The LTPROG (Fyes = 3.7, p <.05) was different in the WCB compared to the
CON group. Subjects 2 and 3 were also similar in that both had complaints of
marked pain. These subjects were also analysed as a subgroup. The ANOVA
revealed significant differences for PTBEN (F, g = 8.5, p <.0005) and LTPROG
(Fy65 = 4.3, p <.01) in the NWCB group. For SHTPROG (F,¢, = 4.6, p <.01)
the WCB group was different from the NWCB group.

Correlations between variables

. Pearson correlation coefficients were computed for the group as a whole
as well as across INFC) groups. The ROM carrelatmns wnthm each graup
were sngnlfu:antly correlated at the p <.001 level. The nurnber of cases
analysed in the WCB, NWCB and CON groups were 56, 55 and 53
respectively. The fact that individual therapists could have contributed more
than once to a group may have inflated the correlations. The lowest ROM
correlations were between rotatation and extension (r = 0.73 in the NWCB
group to r = 0.80 in the WCB group. The highest correlations occurred
between rotation and sideflexion to the same side. The rangewasr =0.851tor
= 0.94, p <.001).

~ Ingeneral the relationships between ROM and IMPAIR, DISAB,

LTPROG and SHTPROG were negative. The strongest associations were
between IMPAIR and all ROM measures in the control group (r = -0.78 to -0.93,
p 36931). The weakest were in the WCB group (range r = -0.65 to -0.69, p



There was little association between LTPROG and ROM in the total
sample, but the level of association differed between groups. It was highest in
the CQN group (r=-0.33 to -Q 46 P < 01 to p <.001) and Iawest in the NWCB
relatlanshnp between F‘TEEN and ROM. The correlation coefficients were close
to zero in the WCB group but ranged between r = -0.36 and -0.42, (p <.01) in
the CON group.

Gait was significantly related to DISAB but there were differences in the
strength of the relationship across groups, r = .89, .71 and .75, in the CON,
WCB and NWCB groups respectively. The relationship between DISAB and
posture was weaker but showed a similar pattern, r =.70, .53 and .55, in the
CON, WCB, and NWCB groups respectively.

The relationships between DISAB and IMPAIR were strong and ranged
from r = 0.79 in the WCB group to r = 0.93 in the CON group (p <.001).
However, there was a difference across groups in the relationship between
DISAB and LTPROG. In the CON group the r value was 0.52 which was
significant at the p <.001 level. In the WCB group the r value was 0.40,
significant at the p <.01 level, whilst in the NWCB group it was 0.16 and was
non significant. The IMPAIR/LTPROG relationship also varied across groups. It
was highest in the CON group (r = 0.41 (p <.01), lowest in the WCB group (r =
0.04) and was r = 0.20 (n.s) in the NWCB group. SHTPROG was generally
related to IMPAIR and DISAB especially in the CON group, r = 0.83 (p <.001).
There was a reasonable correlation between the Roland disability scale and
that judged by the PTs r = .70 (p <.001).

Finally, PTs were asked whether the subject needed physical therapy. In
the WCB group 92% or 66 PTs said yes, this compared to 79% or 56 PTs in
the NWCB group and 63% or 40 PTs in the CON group. PTs were also asked
whether they would refer the subject to another professional. In the WCB
group 53% or 38 PTs said yes, compared to 48% or 34 PTs in the NWCB
group and 42% or 27 PTs in the CON group. The majority of referrals were to
orthopaedic surgeons or psychologists.
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Table 4.2. Group means (percentage of normal) and standard deviations
of range of motion for each subject.

LE) 98.0(6.3) 76.0(21.9) 85.4(26.6)
EXTN 87.0(20.6) 89.7(11.8) 77.7(29.8)
LSDFLEX | 88.0(12.1) 90.0(12.4) 71.6(28.6)
LROTN 93.0(10.6) 83.7(19.0) 85.0(16.1)
RSDFLEX | 83.0(13.8) 94.6(6.5) 77.3(26.4)
RROTN | 89.0(11.2) 89.6(10.7) 87.7(12.9)
2 | FLEXION | 38.6(84) 29.2(11.0) 36.4(19.0)
EXTN 26.4(11.8) 38.7(20.0) 43.2(29.4)
LSDFLEX 47.9(18.3) 49.2(18.4) 49.5(14.7)
LROTN 50.9(16.4) 55.8(20.2) 56.4(19.0)
RSDFLEX | 42.0(10.6) 47.5(11.6) 40.9(15.5)
77777 RROTN 44.1(19.8) 45.8(13.6) 45.4(14.9)
3 | FLEXION | 9.1(9.9) 10.4(9.2) 14.1(10.7)
EXTN 0.9(3.0) 2.7(3.9) 3.2(4.6)
LSDFLEX | 11.4(12.3) 6.2(4.0) 13,6(21.1)
LROTN 3.6(8.9) 4.6(6.3) 7.3(11.5)
RSDFLEX | 45(4.7) 2.3(3.3) 0.9(2.0)
RROTN | 8.2(208) 1.3(3.0) 1884)
4 | FLEXION | 83.2(29.2) 84.1(18.7) 88.6(14.3)
EXTN 61.8(29.4) 59.5(33.8) 49.1(29.0)
LSDFLEX | 77.3(20.1) 87.7(11.9) 85.0(14.6)
LROTN 82.1(17.7) 83.2(14.2) 84.1(15.3)
RSDFLEX | 84.3(18.1) 93.6(8.1) 92.3(14.7)
RROTN 85.3(18.4) 80.9(17.1) 90.0(14.3)
5 | FLEXION 12.3(5.9) 12.0(7.9) 15.4(5.2)
EXTN 7.3(7.7) 11.7(22.8) 4.1(4.9)
LSDFLEX | 15.3(9.1) 17.6(10.0) 15.9(6.2)
LROTN 32.6(16.9) 36.1(17.4) 32.3(10.3)
RSDFLEX | 9.2(6.6) 7.0(5.6) 5.4(4.1)
. RROTN 23.0(11.1) 29.0(16.1) 25.9(9.2)
FLEXION | 59.5(13.3)" 38.7(15.2) 38.8(19.5)
EXTN | 40.2(254) 21.9(16.9) 31.7(22.1)
LSDFLEX | 56.8(14.7) 36.9(13.6) 53.9(26.6)
LROTN 53.2(19.1) 32.5(21.5) 36.7(19.7)
RSDFLEX | 39.1(12.0) 23.1(15.7) 33.3(23.3)
OTN__ | 37.5(16.9) 16.9(103) 37.8(18.9)

Abbreviations: EXTN = extension, (F!)LSDFLEX Side flexion to the left or (right) side,
(R)LROTN = rotation to the left or (right) side;
** 1 way Anova significant p <.01




Table 4.3. Group means and standard deviations of gait, posture and SLR

for each subject.

Variable

NWCB

56

Sub- CON
| ject
i 1 | GAIT 2.7(3.1) 2.2(2.3) 1.3(1.4)
POSTURE | 3.2(1.6) 3.7(2.1) 2.6(1.4)
RSLR 90.0(2.3) 92.0(4.5) 91.1(6.0)
LSLR 87.8(2.5) 92.0(4.5) 90.5(6.3) )
2 |GAIT 6.4(1.8) 5.1(2.2) 5.2(1.9)
POSTURE | 5.3(2.0) 3.2(2.3) 3.9(2.5)
RSLR 60.9(9.4)*n 50.8(6.3) 52.5(12.3)
LSLR 69.5(8.5) 65.0(8.1) 63.0(9.8)
3 |aGar 8.3(1.3) 8.3(1.0) 8.0(1.4)
POSTURE | 8.5(1.2) 8.5(1.0) 7.8(1.5)
RSLR 10.0(9.7) 20.8(9.5) 15.5(11.4)
LSLR 30.5(10.7) 30.8(10.8) 36.0(10.2)
4 |GAIT 0.5(0.7) 1.1(0.8) 0.7(0.8)
POSTURE | 3.1(2.6) 2.8(1.1) 2.4(1.4)
RSLR 82.8(3.2) 84.1(3.7) 86.5(5.8)
LSLR 83.2(3.7) 83.6(3.9) 85.0(6.6)
5 |GAIT 8.7(0.8)*c 8.2(1.2) 7.3(1.9)
POSTURE | 5.6(3.1) 4.7(2.5) 5.8(2.5)
RSLR 40.3(11.6) 41.3(7.4) 40.0(7.7)
LSLR 54.3(7.8) 56.3(11.6) 52.7(12.3)
6 |GAIT 5.1(1.9) 5.0(2.7) 5.7(1.4)
POSTURE | 6.0(1.5) 5.3(2.1) 6.0(0.5)
RSLR 48.6(6.7) 45.0(3.8) 47.5(3.8)
| LSLR 80.4(5.2) 75.0(5.3)** 83.1(4.5) |

Abbreviations: (R)LSLR = (right) or left straight leg raise )
Legend: Gait and posture measured on a 0-10 numerical rating scale, 0 =

normal, 10 = totally abnormal
SLR measured in degrees
Statistica! test 1 way Anovas
** = significant p <.01
*c = significantly different from the CON group
*n = significantly different from the NWCB group
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Table 4.4. Group means and standard deviations of impairment, disability
and prognosis for each subject.

Vaﬂibla

PTBEN 6.3(3.2) 5.9(2.2) 3.0(2.9)*
IMPAIR 2.2(2.0) 2.4(1.6) 0.8(1.1)'n
DISAB 22(1.8) 2.6(2.0) 0.6(0.8)*
SHTPROG 3.7(2.6) 3.3(2.7 1.1(1.5)"

- LTPBDG 3.3(3.6) 29(23) Q 9(1 7) -

2 PTBEN 7.6(2.8) 8.6(1.2) 7.3(1.8)
IMPAIR 5.4(2.5) 4.7(1.6) 5.3(1.9)
DISAB 5.6(2.2) 5.5(1.7) 4.9(1.9)
SHTPROG 4.1(24) 3.4(1.8) 4.5(2.5)
LTPROG 1 0(1.3) 0.6(0.9) 2.3(2.6)

3 PTBEN 5 0(2.8) 8.8(1.8)** 5.1(2.7)
IMPAIR 8.5(2.1) 8.5(1.0) 8.1(1.0)
DISAB 9.0(0.9) 8.3(0.8) 7.9(1.7)
SHTPROG 8.8(1.2) 4.8(2.4)* 6.8(2.3)

. VLTPRQG 5.5(2.7) 2.1(1.4)'w | 3828

4 PTBEN 6.6(3.0) 6.4(2.9) 4.4(4.2)
IMPAIR 2.3(2.0)*"c 1.7(1.3) 0.6(0.6)
DISAB 3.2(24)""c 2.1(2.5) 0.4(0.5)
SHTPROG 41(2.3)* 1.5(1.5) 0.5(0.7)

- LTPRDG 1.8(1.6)c 0.9(2.0) 1 04(12)

5 PTBEN 5.5(2.4) 5.3(3.1) 5.5(3.1)
IMPAIR 6.7(2.3) 7.2(1.6) 7.7(1.1)
DISAB 7.8(1.6) 7.2(1.9) 7.8(1.2)
SHTPROG 7.2(1.8) 6.5(1.9) 5.3(1.6)'w

- L'IPRDG 3.6(2.9) 3.6(2.5) 3 2(2 5)

6 PTBEN 7.8(2.3) 8.5(1.7) 8.2(3.0)
IMPAIR 5.7(1.9) 51(1.4) 4.9(2.0)
DISAB 5, 5(1 E) 5. 2(1 2) 5.7(1.8)
SHTPROG 3. 4(1 3)

Abbreviations: PTBEN = expactad benefit from physic,al therapy 0 = no benefit, 10 = very likely
to benefit; IMPAIR = impairment 0 = no impairment, 10 = total Iﬂ‘lpall'méﬁt DISAB = disability 0
= no disability, 10 = total disability, SHTPROG = prognosis of disability in 1 month, 0 = no
disability, 10 = total disability; LTPROG = prognosis of disability in 1 year, 0 = no disability, 10 =
total disability
Statustncal tests - 1 way Anovas
*** p <.001 *c = significantly different from control group
** p <. 05, *w = significantly different from WCB group
*n = significantly different from non-WCB group



DISCUSSION

There may be some limitations in this study based on the use of
videotape methodology. No verbal communication nor palpation was allowed
between the therapist and the patient. Whilst a different methodology may
have been more realistic clinically, it could have confounded the results due to
variability in communication and palpation skills. Videotape methodology
ensured control of potentially confounding information. This strengthens the
assertion that prior knowledge influenced the differential judgements in the
prognostic variables. Overall there was little effect of prior information on
physical assessment findings such as ROM or SLR. However, there was
evidence of this information inﬂuencmg more complex judgements such as
|mpa|rrnent dlsabllity and pregncsus
robust across all subjects and all INFO grgups This is a reassuring ﬁndmg and
suggests that little bias enters into the physical assessment of patients with
LBP. These measures are relatively simple and are based primarily on
observation. They require little interpretation or analysis.

There was an effect of information on judgements of disability and
prognosis. Scoring of these measures is more complex and requires some
interpretation of information. In this study, the information utilised in order to
make a judgement could have been acquired in any of three ways.

1. Information acquired by observation of the subject.
2. Iinformation acquired by reading the medical history.
3. Information acquired by prior experience.

The first two information sources were controlled while the latter was not.

Prior experience was not controlled and neither was it assessed in depth.
The age and years of professional experience was measured, and there was no
difference between groups on these measures. However, it is acknowledged
that nenher age m:r years nf expenence 15 an adequate measure af pru:r

study, pertam to the PTs prevneus expenence with WCB clients. If paﬂlcularly
outstanding positive or negative interactions had occurred, this could have
biased their view. The fact that there were essentially no differences between

INFO groups, suggests that this was not the case.

Prior expenenee should have minimal effect on ROM measures, given
that FlC)M can be rneasured using abservatlonai skllls only. Mgreover, cllnical

of the Qbserved infcrmaugn IS needed ta deterrnme the ﬁDM It can be seen
from Table 4.2 and 4.3 on the ROM, gait and posture variables, that there are
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few significant differences either within subjects or across groups. These
measures seer to be influenced little by the knowledge of medical history,
lending support to the argument that ROM judgements are based only on
observation. Moreover, the fact that the CON group which had no information,
did not differ from the other two groups, supports this contention. Finally, it
appears that the knowledge provided in the INFO package fo the WCB and
NWCB groups was either not used or it had minimal influence on the decision.
Although some differences do exist they are present only for one of the
actors. The group differences in this case may be explained by inconsistencies
or apparent exaggeration in his actions. The PTs may have observed these
inconsistencies and exaggerations and perhaps their suspicions were confirmed
if he was deemed to be a WCB claimant. If this is the case then it appears that
confirmation of beliefs is sought but only when some element of suspician
occurs, or when there is inconsistent or inadequate information. This
contention receives more support in regards to judgements of impairment.

impairment and disability

There was an effect of INFO on judgements of impairment and disability.
This can best be explained in terms of individual subjects. In regards to
judgements of impairment, the INFO only influenced judgements for those
subjects who exhibited very mild signs of LBP. This suggests that if there are
very obvious visual signs of LBP, then other information is either not utilised or
not given as much importance, in making a judgement of impairment. If
however, the signs of LBP are more subtle, then more information is sought
and utilised in decision making. This seems to be a reasonable assertion given
that it is the CON group which differs from the other two INFO groups. The
positive finding here is that although the WCB group scored higher in terms of
impairment, there is no difference between WCB and NWCB groups indicating
minimal effects of this bias.

Impairment represents a higher level of judgement than ROM. The
definition of impairment is that it is based on physical restriction only. This
definition was provided to the PTs on the data collection sheet. A judgement of
impairment requires the collection and synthesis of several observations in
order to arrive at a decision. The measurements normally used in determining
impairment are ROM measures (1). It appears from the data that PTs are
using these measures in order to formulate their judgement of impairment.
Further confirmation of this, stems from the high correlations between ROM
measures and impairment (-.78 to -.93) especially in the CON group.

Theoretically, disability is defined in terms of vocational and social
limitations which stem from impairment, this information was provided to the
PTs on the data collection forms. In practical terms, disability and impairment
are frequently used interchangably. In this study, judgements of disability did
not differ from judgements of impairment. The grand mean for impairment was
29.2 and for disability it was 29.8. The correlation between impairment and
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disability was between .79 and .93 within the three groups. This may reflect the
fact that impairment and disability are thought of in similar terms.

Prognosis of disability

A different picture emerges from the judgements made on disability and
prognosis. Here the WCB group tends to fare worse and this is true for all
subjects. Disability determination is a measure of the level of function. In order
to judge the level of function, the PTs probably utilised the information that was
provided to them, about the subject. It is at this level that expectancies appear
to play a greater role in influencing judgements. These results are in
agreement with those of Ashton et al (2) who found that subjective
measurements which were more open to interpretation were more prone to the
biasing effect of prior information (2).

Disability in the short term was rated higher than the long term prognosis
of disability. This makes intuitive sense and reflects the natural history of
resolution of symptoms. Given that more information on the medical history will
assist in making a prognostic judgement, then a difference in judgement
between the CON groups and the other two groups is expected. The data on
subjects 1 and 5 confirm this position.

However, a difference between the WCB and NWCB groups is found in
subjects 3 and 4. It is interesting that both of these men exhibited very different
physical signs of LBP. Subject 3 exhibited marked symptomatology whereas
subject 4 had minimal objective signs. It is also interesting that differences
across groups occurred in these subjects. This may be a reflection of
differences in overt signs of LBP.

Subject 3 demonstrated marked symptomatology and the fact that he
was not receiving compensation seemed to suggest that his prognosis was
better. In fact his present level of disability was rated at 8.3 and this was
anticipated to improve to 4.8 in one month, a 35% improvement. In contrast
the WCB group rated present disability at 9, and anticipated a 2% improvement
to 8.8, in one month. This suggests that patients who are not receiving WCB
are expected to demonstrate marked improvement relatively quickly, whereas
those receiving WCB are anticipated to change little if at all.

A different scenario was found for subject 4 who demonstrated minor
symptoms of LBP. His prognosis was judged to be significantly worse if he was
in receipt of WCB. What makes this point more interesting is the fact that for
this subject the WCB and NWCB groups did not differ on present disability. A
WCB claim was judged to lead to more disability, whereas NWCB involvement
led the PTs to expect modest improvement. The long term prognosis evens out
across groups for both subjects, with the WCB group expected to fare worse.

It is interesting that the expected benefit from PT reflected a similar trend
to that of short term prognosis. There was a significant difference across the
group as a whole. But again the differences involved two subjects with differing
signs of LBP and scoring trends across the groups. For the subject with mild
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LBP, the CON group anticipated less benefit from PT. The same was true for
the male subject with mild symptomatology although the difference was not
statistically significant. In contrast, the subject with marked symptematglagy
was amicipated ta Dbtam more benefit from PT If he was nat ln recapt of a
symptamamlagy, but the difference was not sigmficant

All groups scored quite high with respect to the anticipated benefit from
PT. The lowest scores were associated with the two subjects with mild
symptoms in the CON group. In contrast, the most benefit was anticipated for
the two subjects with marked symptoms in the NWCB group. There was an
overwhelming affirmative response to the question regarding the need for PT,
but it did differ across groups. Sixty-three percent in the CON group responded
affirmatively. The score seems high until it is compared to the affirmative
response in the other two groups, which was 92% and 79% in the WCB and
NWCB groups respectively. The very high affirmative response in the WCB
group should be balanced against the prognostic judgement in this group which
is lawer It was noted earlier that physucians are thaught to cveresnmate thenr

also apply to F‘Ts

Summary

In summary, it appears from this study that the more objective and
simple the measure, the less subject it is to bias and expectancy. In addition,
the stronger the visual evidence of LBP, the less likely it is that WCB will have
a negative impact in terms of expectancy of outcome. In contrast, there is
judged to be a positive effect of no WCB claim, especially when the signs of a
back problem are obvious.

Itis not clear from this study why the expectancies of outcome differed. It
could have been due to the past experience of the PT in their treatment of
similar patients. Unfortunately, the memory of past experiences can be biased
as negative experiences tend to be more easily remembered. The results may
also reflect an unconscious bias. This bias could be against the WCB system
or against the patient. Further study is needed to determine the extent of bias
amongst PTs. However, taken as a whole the results are reassuring in that
although the expectancies of outcome differ according to compensation status.
Subjects (patients) are judged on an individual basis, which appears to be
driven by their physical signs of LBP, rather than compensation status.
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CHAPTER FIVE
THE FUNDAMENTAL SKILL OF PALPATION: A REVIEW AND CRITIQUE*

Introduction
Palpation is a fundamental assessment and treatment skill for many

medical and paramedical professions. In addition, palpation skills are frequently
utilised by researchers who test or measure some aspect of human function.
Palpation is used in the placement of skin markers for photographic analyses
(7) placement of electrodes for EMG analyses (18) and palpation of specific
bony landmarks for anthropometric measurements (30) or biomechanical

modelling (7).

examinations it prcvides infarmatlon on tissue tenderness, temperature,
texture, resilience and joint motion (20,21,10,15) the presence of abnormal
lumps (35), and the size and position of internal structures. This information is
used to formulate diagnoses, plan treatinents and assess the efficacy of the
treatment.

Accurate and reliable palpation skills are a prerequisite to the acquisition
of correct measurements, e.g anthropometric, posture, motion and muscle
activity measurements. EMG analysis requires accurate electrode placements
in order to aptirmse the signal and tc: ensure that the signal is actually

lines, bony landrnarks or EPEGIfIG muscles are all deterrmned by palpatlan

Palpation is a method of measurement. Optimisation of the accuracy of
measurement by palpation requires the elimination or control of factors that
confound the measurement. The purpose of this review is to identify factors
that influence the reliability and validity of palpation findings, specifically as
palpation applies to the health care field.

Palpation in Health Care

Palpation is a cheap clinical test, but the sensitivity, the reliability and the
validity of the test is controversial. Some practitioners have a strong clinical
belief in all tests based on palpation (21). Other practitioners dismiss any test
that is based primarily on palpation (24).

Much of the controversy is concerned with the interpretation of the
findings. For instance, Maigne and Maigne (21), noted that the oft cited reason
for pain over the iliac crest was not due to tenderness of the ilio-lumbar
ligament insertion as suggested by Hirschberg et al, (14). A series of 37

dissections showed that the ligament was not even palpable (21).

‘A version of this chapter has been published. Simmonds and Kumar 1993.
International Journal of Industrial Ergonomics. 11: 135-143
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In addition fo the scepticism concerning the interpretatiun of findings,
there is also somo doubt whether certain structures or specific motions can be
felt (24). Grieve (10) has argued that if sceptics don't feel something, then it is
because they don't want to feel something. However, his suggestion that
"tireless reiteration” by manual therapists will convince the sceptics, Is
misguided and misguiding. Obtaining scientific proof of the validity of palpatory
tests would be a more appropriate suggestion. At present there is a dearth of
palpation literature with sound methodology (13,28).

There are two broad categories of palpatory techniques. One is static
palpation and the other is motion palpation (33).

Sieiie Pelpeﬂen

subcutaneous beny peinte (10) Temperature texture and humidity of the skin
are noted, as are abnormalities of the patient's sensation. The nature of any
swelling, the tone of muscles, the presence of undue tenderness and the
relationships between osseous structures are all noted (10,33).

However, the notion that palpation provides objective information
(10,16,21) has not been demonstrated. Rather the findings from palpation are
based on the subjective perception and interpretation of the examiner.
Anecdotal impressions of the accuracy and objectivity of a spemfic: technique
are not adequate supporting evidence, especially when there is a vested
interest in support of the position. Unfortunately, most texts written by clinical
authorities rely primarily on anecdotal impressions (10). It is this reliance on
anecdotal evidence that has led to the scepticism of palpatory findings outside
of the manipulative professions.

Few studies have addressed the issue of static palpation reliability,
primarily due to problems of "blinding" inherent in repeatability studies (5). The
use of a sheet to hide skin marks, or the blindfolding of testers has not been
useful (5). In addition visual skin cues may be clinically relevant. The removal
of skin cues may alter the accuracy of the test and limit the clinical
generalisability, albeit Grieve (10) has noted that feeling and looking
simultaneously may cause confusion. The variability of the presence of visual
cues may also be problematic (26). Miller and collegues reported that the
"dimples of Venus" (a visual cue used to locate S2 spinal level) were
inconsistently present in size and symmetry and were eempletly absent in 26%
of their subject sample. lntereensery cooperation between vision and touch has
not been experimentally addressed in the clinical literature. Research in this
area is obviously indicated.

In a different context, Brown (4) investigated the ability to make
comparative judgements of the surface roughness of wood. He used lighting
conditions which enhanced or diminished visual cues and found that accuracy
improved with the simultaneous use of vision and touch. Moreover, lighting
conditions which enhanced the visual cues further improved accuracy. The
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results of psychophysical studies indicate that touch and vision provide similar
levels of performance in isolation, though touch may preempt vision (12).
However, the accuracy of perception is improved if both senses are utilised
simultaneously (12).

Although intersensory cooperation in palpation has not been addressed
specifically. It seems intuitive to suggest that if visual and sensory cues are
present, and they are in agreement, then accuracy will be improved. If they are
not in agreement, then it suggests that the information provided by palpation
may be more reliable.

Anecdotal evidence suggests that clinicians tend to rely on information
obtained through touch. This is because clinicians have been observed to
close their eyes during palpation testing (22). However, there are no research
findings that support this premise. Moreover, apart from palpation of the skin,
visual cues will frequently be absent, or at best indirect for deep palpation. The
validity and the use of visual cues has not been established but the need is
present.

Recent studies on static palpation have utilised a methodology that
meets the criteria for 'blinding” whilst not removing any visual cues that may or
may not be used (5,34). These studies utilised a pen with a writing fluid that is
only visible under ultra-violet light. The findings from both of these studies
indicate that the level of reliability varies with the structure palpated

For instance, Burton et al (5), reported a 5mm error in the location of S2
and L4 spinous processes but this error was doubled to 10mm at the level of
T12. Using a slightly different but still blind methodology, Newton and Waddell
(29), reported a much greater error, this being 4cm. Only one practitioner
participated in each of these studies. The discrepancy in these findings can be
explained with reference to the study by Simmonds (34).

Simmonds (34) used 20 subjects in an intra-rater experiment and
reported a mean error of 12mm with a range of Omm - 25mm, in the repeated
Iacatmn of the smnaus process. These results shaw that there is a Iarge range
rater tests are reasanably accurate is not supperted

A greater level of error is always assumed in inter-rater tests. Burton et
al (5) used nine raters and reported a mean 35mm error in inter-rater location
of the lumbo-sacral junction. Simmonds (34), used 20 raters and reported a
mean 20mm difference in the location of the posterior superior iliac spines
(PSIS). The range of error was 7mm to 48mm.

This is a high level of rapraducibility error. it is of concern bec:ause the
the Iuwer limbs and the spme (10 15 21) Post intervention change in PSIS
levels is assessed by palpation, in order to determine the efficacy of the
intervention. These test-retest results don’t tend to support this practice. If
relative bony position as determined by palpation is used, blinded intra-rater
assessment is more reliable than inter-rater testing but neither are particularly
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accurate. Thus, the level of reliability must be established prior to any
investigation that uses palpation for the determination of outcome.

This level of error associated with palpation, helps to explain the low
reliability of many clinical tests that are based on palpation. The error in
landmark location by palpation may contribute to the low correlations of .68 and
.76 obtained between clinical and radiographic spinal range of motion
measurements (29).

The high range of intra-rater error in landmark location is one factor that
helps to explain the conflicting results of reliability studies using clinical methods
of measurement. Other reasons generally relate to differences in methodology
and specifically blinding, and to training.

Potter and Rothstein (32) report only 35% agreement between raters
measuring PSIS levels. Whilst the results of another study suggest a higher
level of agreement (1). They reported ICC values of .88 and greater for tests of
inter-rater reliability of several pelvic rotation motions. All motions were
measured with an instrument that is placed on the PSIS and anterior superior
iliac spine (ASIS) (1). The high correlations suggest that there was a high level
of agreement but that doesn't necessarily mean that they were accurate in
landmark location. However, although testers palpated and placed skin
markers, it is not clear whether the skin markers were left in position for the
next tester. The specific error associated with skin marking was not reported.
The investigators noted that skin markers were moved but the distance
between markers was not measured. Finally, a training period was utilised in
this study. This allowed subjects to become familiar with the instrument, and
practice the procedure. The discrepancy between this and the previous study
may be explained by the lack of blinding and the effect of training.

This makes intuitive sense and studies utilising training programmes for
testers prior to the investigation have reported higher levels of reliability (1,6),
than those which have not specifically trained the testers (32). The latter
approach obtains poorer levels of reliability, but it probably gives a clearer
indication of actual clinical practice.

The learning effect of clinical experience is not clear. Anecdotal
evidence suggests that clinical experience improves palpation techniques (10).
However, experimental evidence of this assertion is lacking. In fact, Carmichael
(6), reported a wide range of palpation abilities in both inexperienced and
experienced chiropractors. Moreover, the work of Brown (4) has shown that
there is no significant difference in the sensory discriminitive ability of skilled
and unskilled workers. This implies that differences -if present - are a result of
interpretation rather than sensation.

The development of idiosyncracies that occur with clinical experience
may be one factor that predisposes to poor reliability. This may be more
evident in motion rather than static palpation.

In research, where accuracy of measurements is vital, training helps to
determine that the learning effect of measurement has stabilised prior to data
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collection. The learning effect of goniometric measurement has been shown by

(9).

Fundamental to goniometry is the requirement of location by palpation of
the bony landmarks specific to the joint to be tested. The accuracy of landmark
location as well as training will influence the accuracy of the measurement.

Boone and collegues illustrated this particular point in a reliability study
(:3) Thsy showed that ths rsliabilny of gsnismstric measures vsriss wnth ths

upper Inmb jsims
For example, the reliability associated with the hip was .55 compared to

.97 for the shoulder. This occurred despite the fact that the shoulder has a
complex motion due to the mobility of the pectoral girdie. However, the
shoulder joint is more superficial than the hip. The arm is also lighter, smaller
and easier to handle than the leg. This makes location of bony landmarks for
the shoulder joint much easier to identify. This fact and the relative ease of
handling a limb probably contributes to the reliability of measurement.

It makes intuitive sense that palpation of superficial structures is more
accurate than that of deep structures. Bloom and collegues quantified these
differences in a psychophysical study aimed to identify the stimulus dimensions
that determine the detection of simulated breast lesions (35). Steel chunks of
various dimensions were embedded in silicone breast models at various depths.

Five subjects palpated these models in a lump detection task. Both the size
and the depth of the lump influenced the detection rate. Also, fixed lumps had
a higher detection rate than mobile lumps. These factors may have influenced
the results of a clinical study on the detection of breast lesions, and axillary
nsdss (35) Ths intsrsbssrvsr vsﬂstlsn in ths clmlssl assessment of ps‘nsnts

The vsnstlcn in sizmg of the pnmsry lesion msy be reflective of diffsrsﬁsss m
the sbility to judgs the slzs, rather ths.n to fssl ths size sf ths Isslsn stsvsr

dstssting breast lesions.

The lack of precision of clinical measures was examined in a study by
Miller et al (26). They examined the Schober technique of lumbar flexion using
blind methodology. The Schober technique involves marking the skin at the
level of S2 drawing a 10 cm line in a proximal direction anda 5 cm line in a
distal direction. The line is measured with the subjeet standing erect and then
remeasuring the length of this line as the subject flexes.

Good reliabilities have been reported when there is no blinding of testers
(25). However, low reliabilities occur when blinding of skin marks was used in
the study by Miller et al (26). A number of factors which contributed to the low
reliability were reported. Amongst these was the problem of the variability in
the presence of visual cues to locate landmarks.
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Summary

In summary, the reliability of static palapation is extremely variable. The
level of reliability varies with; the rater -intra- vs inter-rater, the structure -upper
limb vs lower limb, the definition of the structure, the degree of training and the
standardization of the technique.

Intra-rater reliabllity is greater than inter-rater reliability. This suggests
that each examiner develops their own criteria for location. However there is a
wide range of skill in the reproducibility of static palpation, and this has little to
do with experience. Inter-rater reiiabilily is poor but improves with
standardisation and practice. It is important that the level of reliability be
determined prior to any experimental study. The validity of research data may
be compromised because of errors in location by palpation. There is presently
a need for systematic evaluation of each of the factors that affect the reliability
of static palpation.

Fmally, there is a need tg vahdate statlc palpatlan Thns is 95pec|ally

for their own relative pasman but alsc pravude startmg pmnts from which to
palpate other more difficult structures. Location error associated with the
secondary structure is compounded when there is error in the location of key
landmarks.

Motion Palpation

All of the issues relating to the reliability of static palpation apply to
motion palpation. However, there are additional issues. There is still the
problem of accurate location of the joint to be tested. In addition there are
problems associated with accurate application of a force, either an external
force applied by the examiner, or an internal force applied by the patient's
muscles. The examiner is required to perceive and make judgements about
various qualities of motion or fixation of joints, and tissue compliance.
Discussion of the validity of the various tests is beyond the scope of this paper.
Rather a discussion of the factors influencing reliability of motion palpation will
be presented.

Motion palpation is subdivided into passive and active palpation tests.
F‘asslve rnaticm palpatlan aﬂempts ta assess thg quahty of mmmn I:etween

jalnt or bcdy segment in questu:m The examiner then psrceives the rnagnitudé
of motion, the ease or resistence to motion and the quality of the "end-feel" of
motion.

Active motion palpation is performed with the subject actively moving the
joint. The examiner feels for the change in relationship between specific
osseous points (28). Beal (2,33) (Cited by Russel, 1983) has stated that
motion sense is the culmination of palpamry skills and is the limiting factor in
the art of manipulation (2).



71

Despite extensive clinical use many procedures are not well described or
recorded in clinical trials (28). There are some descriptions of certain
techniques in textbooks, but these are qualitative descriptions with no mention
of the magnitude or rate of applied force. Terms such as "gentie distraction” or
"firm pressure” are open to individual interpretation. The lack of standardization
is compounded as these skills are traditionally taught by "clinical experts” who
may superimpose idiosyncracy on the technique.

Most investigations have examined the axial spine and the pelvis. The
rationale for testing intervertebral or sacro-iliac joint motion rests on the premise
that 1). abnormal movement causes pain and/or dysfunction and 2). abnormality
in motion can be clinically detected. Given that this premise is correct, and
ignoring for the present, the specificity and sensitivity issues of motion testing, it
is necessary to consider some factors that influence the application and
therefore the results of the tests.

The accuracy of location of the structure under test was discussed
previously. The error associated with accurate location may be a major factor
in the poor reliability of motion tests (11,17,28). It is not clear how the
examiners identify the intervertebral segment which is "fixated" or hypermobile.
Verbal identification during palpation, e.g "this segment is stiff” is merely a test
of motion palpation. However, if the level of fixation is determined only by
palpatieni thle is a test ef the accuracy of Ieeatlen by pelpetlen as well as
error in each espeet of the test.

One of the problems in testing reliability is that as testing of
musculoskeletal tissues is carried out, the tissues may in fact change (16).

This may confound reliability and validity investigations. The use of
manufactured models provides a useful method that may avoid this problem.

.Harvey and Byfield (11) utilised a cadaveric vertebral spine which they
modified with screws and bushings to control specific segmental motion. The
model was covered with a chamois leather in order to eliminate visual cues.
Examlnere were required to determine the presence or ebeenee ef ﬁxetien at

palpatien was felrly hlgh but so wee the rate expeeted by ehenee, 81% vs 71%
respectively. The authors noted that although specificity was quite high the
sensitivity was low, indicating a failure to identify the fixation.

The amount of motion allowed at each segment was not reported. So
neither the sensitivity of the model, nor that of the examiners can be
determined. During testing fixation was present at only one level. Neither
gradations of motion, nor multiple fixations were tested for their identification.

The use of mechanical models to examine the sensory aspects of
palpation is a positive step. Accurate and quantitative psychophysical
measurements can be obtained. The physical components of the external
forces applied by the examiner can be quantified. In addition, alteration of the
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internal stresses of the model will allow the perceptual abilities of the examiners
to be measured. Evans (8), has attempted this using a device designed to
simulate resistance to motion. Unfortunately, nonlinearity problems of the
device make any conclusions from its use suspect. It can be argued that
biological tissue does not react to mechanical stress in a linear manner.
However, there is no evidence to suggest that the nonlinearity of the device
matched that of biological tissue. Further study utilising models is warranted,
and validation of the models is a necessary step. A model that incorporates
physiological and biomechanical properties of human tissue is yet to be
developed.

Quantification of the perceptual abilities of the examiners will determine
the actual objectivity of palpation findings. Palpation findings are usually
discussed and recorded as objective tests (10,16,21). Information that doesn't
fit the clinical theory is ignored or disbelieved (10). For example, Lee (21),
acknowledges the anatomical, biomechanical, and radiological evidence that
largely precludes movement in the sacroiliac joint, but writes that the presence
or absence of sacroiliac joint mobility and its significance to the patients
complaints are best judged by accurate, objective, clinical evaluation (21).

The examiner's judgement of a clinical test is accepted as providing
accurate objective evidence. At the same time the subjective nature of the
patient’s response is deemed to be of lesser reliability (16). Yet the only tests
that have obtained a reasonable level of reliability, are those that require the
patient’s response. Potter and Rothstein (32) examined the inter-rater reliability
of 13 tests for the sacro-iliac joint. A reasonable level of reliability (greater than
70% agreement) was obtained on only 2 fests. These two tests relied solely on
patient response and provided no information on sacroiliac position or motion
(32).

A similar result was reported by Keating et al, (17). These authors
examined the inter-rater reliability of eight tests for lumbar segmental
abnormality. The two tests for osseous and soft tissue pain were the most
reliable. They reported Kappa values of .48 and .30 respectively for each pain
test. They also reported mean Kappa values of .09 for passive motion
palpation, .07 for muscle tension palpation, .09 for active motion palpation and
.00 for misalignment palpation. The guidelines suggested for judging the
strength of Kappa coefficients were:- 0 < K <.4 = marginal reproducibility, .4 <
K < .75 = good reproducibility, K >.75 = excellent reproducibility.

This suggests that palpation tests are open to interpretation and should
not be regarded as objective measures. There is a definate need for
standardization of technique in order to improve these poor resuits.

It is unlikely that reliability will improve uniess there is improved
standardization of technique. It aiso seems necessary to periodically
"recalibrate” the technique. Anecdotal evidence suggests that experience is an
asset (21,10). Whilst experimental evidence has shown that experience has no
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effect (31), or that it contributes to lower levels of both intra- (13) inter-rater
agreement (27).

The use of a model on which to train and to test examiners is highly
recommended. Reliability is not likely to improve unless techniques are
standardised. The use of unreliable measures on which to base a diagnosis
and treatment serves no useful purpose except to support the arguments of the
sceplics.

Standardization of technique and training according to the set standards,
may be one way in which to avoid the systematic examiner bias which is found
at present. For instance, Matyas and Bach (22) used a force platform and
biomechanical algorithm to measure the specific application of force applied by
therapists. The therapists were required to report the specific point at which
they detected resistence to motion. The mean intertheiapist correlation was
only .22 (22). A systematic bias in the magnitude of applied force was found
between therapists and this may explain the poor inter-rater reliability in the
detection of joint motion or tissue compliance.

Systematic difference in force application was also suggested to be a
factor leading to low reliability of diagnostic tests for the knee joint (23). The
authors tested the reliability of clinical judgements of ligament integrity in the
knee. A systematic difference between therapists was reported. Therapists
who reported joint Iaxlty alsg repcrled the occurrence cf pam dunng the test

report the | presenc:e of pam and abnormal motion more frequently Hawever, it
is possible that the rate and direction of force will also affect the result in terms
of motion, and perception of tissue compliance. Neither of these factors have
been addressed.

The lack of standardization, poor reliability and questionable validity of
many motion palpation tests is a serious problem. Motion palpation forms the
basis for diagnosis and treatment. The efficacy of spinal manipulation/mobiliza-
tion has only limited empirical support (31). It is necessary to determine the
factors that limit the response to treatment.

Itis possible that the lack of reliability of palpatory techniques for
diagnosis and treatment, contributes to the limitation of effect. This does not
mean that clinical tests should be dismissed. Rather it is necessary to
objectively evaluate the techniques involved in clinical tests in order to
determine their validity.

Valid clinical tests are of little use if they are unreliable, therefore
quantitative standardization of testing and training is imperative. The use of
manufactured models is recommended. Models can be used to measure the
perceptual abilities of the examiner, and to quantitify parameters of the forces
applied by the examiner during specific tests.
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Finally, standardised and valid tests are of no use if they are applied in
the wrong place. Systematic, blind examination of the factors that influence the
reliability and validity of location palpation is indicated. This will help to
formulate a model which can predict the reliability of specific measurements or
tests based on palpation. This information is important to clinicians and
researchers alike.
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CHAPTER SIX

LOCATION OF BODY STRUCTURES BY PALPATION:
An experimental study®

Introduction

Palpation is the process of physical examination of the body by means of
touch. Itis a fundamental skill that has long been practised by medical
practitioners (7). However it is a skill that is not unique to medical
practitioners. Any profession that measures anthropometric characteristics for
motion analysis task analysis or for experimental study uses palpation. As a
standard component of musculoskeletal examinations palpation provides
important information about tissue tenderness, temperature, texture, resilience,
and joint motion (10,9,5,6). Palpation also provides information about the
presence of abnormal lumps (15) and the size and position of internal
structures. The information obtained from palpation is used to formulate
diagnoses and plan treatments.

Given the fundamental importance of palpation in clinical and research
applications it is surprising that the skill has not received more scrutiny.

For many years the results of palpation testing were accepted as
providing accurate and objective information (5,9). For many therapists this
remains the case despite contradictory experimental evidence (14). Strong
and unquestioning belief in clinical tests and theories may be due to the fact
that complex clinical theory has developed prior to a sound scientific and
verifiable base (11). Moreover clinical theories are frequently reiterated and
become the accepted dogma (1). Experimental eviderice does not generally
lend support to this clinical view.

There is little literature that specifically reports the palpation accuracy in
the human body. The accuracy of location of bony landmarks was investigated
by Burton (2). He used an invisible marking pen and measured the distance
between consecutive marks for spinal levels S2, L4 and T12. The distance
between consecutive marks varied between location and for within vs. between
raters. The mean intra-rater distances were 5mm for S2 and L4 landmarks and
10mm for the T12 landmark. The mean inter-rater distance was reported to be
35mm for the T12 landmark. These results suggest a reasonable level of
accuracy especially for one rater.

Palpation skills are also important to ergonomists. The accuracy of
anthropometric data posture measurement task and motion analysis a
determination of link lengths is dependent on the accurate location and
placement of body markers. EMG analysis requires accurate electrode

SA version of this chapter has been published. Simmonds and Kumar 1993.
International Journal of Industrial Ergonomics 11: 145-151
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placements in order to optimise the signal and to ensure that the signal is
actually emanating from the correct muscle and is free of crosstalk. The
location of joint lines bony landmarks or specific muscles is determined by
paipation.

The purpose of this study was to investigate how the physical
characteristics of a structure influence the amount of error associated with its
location by palpation.

METHOD

Sample

Subjects for this study were volunteer physical therapists and students in
the final year of a physical therapy programme (PT's). A total of 20 PTs
participated in the experiment. All were in good physical health with normal
cognitive capability. The subject sample represented a range of body types.
The height of the subjects ranged between 5 to 5.6 feet for females and 5.25 to
6 feet for males. The age range of the subjects was 24 fo 41 years. All
subjects had experience in palpating the landmarks used in this study.

Experimental design
A test-retest experimental design was utilised for this intra- and inter-
rater reliability study.

Tasks

The task of the therapist was to palpate and mark specific anatomical
structures on the subject using a pen with invisible ink. The structures were:
a). the anterior border of the lateral ligament of the knee at the level of the
knee joint (KNEE); b). the spinous process of L4 (SPL4); c). the posterior
superior iliac spine (PSIS) and d); the transverse process of L4 (TPL4).

Testing postures

The testing postures were standardised in the following manner.
Palpation of KNEE was conducted with the subject seated on the side of the
plinth. The hip on the palpated side was flexed abducted and laterally rotated.
The knee was medially and laterally rotated during the palpation procedure in
order to better identify and mark the lateral ligament.

All other landmarks were palpated and marked with the subject lying
prone. A pillow was placed under the abdomen to improve subject comfort
and because this is standard clinical practice.

Procedure

Random assignment of 20 therapist/subject partnerships was conducted.
The therapists were instructed to palpate each of the four anatomical structures.
They were asked to mark each structure with a dot using a pen with invisible
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ink. Five minutes after this marking the skin of the subjects was examined by
the principal investigator. If there was no erythema or other visible cue
remaining the therapist palpated and remarked the skin of the subject. The
subjects were requested not to provide any verbal or other cue to the therapist
which could influence the palpation technique of the therapist.

The same palpation procedure was followed with the second subject.
However therapists were requested to mark the skin with a small cross. This
allowed for the measurement of inter-rater distances. Two subjects were
evaluated by each therapist.

After the identification marking was finished the invisible marks were
iluminated with the ultra-violet light. The now visible "dots and crosses™ were
marked with a skin crayon. The distances between these marks was then
measured with a fiexible plastic ruler.

Equipment 7
The pen used in this experiment was a Sanfords security marker. A
Blak-Ray UVL 21 (Ultraviolet Products Inc. San Gabriel California) was used

1o illuminate the marks. Both instruments are illustrated in Figure 6.1.

Analysis

Descriptive and inferential statistics were computed. The main analysis
was a repeated measures MANOVA with both location (4 levels) and occasion
1 and 2 as repeated factors. Post-hoc analysis was conducted using paired t-
tests. The alpha level of p < 0.05 was accepted as significant for all tests.
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RESULTS

The descriptive data on the intra-rater distances for each body location
are presented in Table 6.1. The shortest distances between two marks
indicating the greatest degree of reproducibility occurred at the KNEE and
PSIS. The spinous process of L4 and transverse process of L4 were both
associated with greater distances between consecutive marks. A minimum
distance of zero occurred at each location indicating perfect reproducibility on
some tests. In contrast the maximum distance between tests showed a great
deal of variability and was dependent on location. The range of test distances
are reflected in the standard deviations. These values are smallest for PSIS
and highest for the transverse process.

The descriptive data for the inter-rater tests is presented in Table 6.2.
The distance between inter-rater tests is greater at every location. However
the pattern of results is slightly different. Again the KNEE and TPL4 were
respectively associated with the greatest and least ievel of reproducibility. The
mean distance for the KNEE was 12mm with a standard deviation of 4mm.
With the exception of TPL4 the minimum distance for each test is greater for
inter- vs. intra-raters. The maximum inter-rater distances are greater than intra-
rater distances across all locations.

The MANOVA was significant (Pillai =.984 p =.0001). For the intra-rater
test the results of the post hoc analyses showed that KNEE and SPL4 were
significantly different from each other and both SPL4 and TPL4 were
significantly different from PSIS. Inter-rater differences in location were
revealed between KNEE and all other locations and between SPL4 and TPL4.
Table 6.3 presents the results of the post hoc analysis between intra-and inter-
raters. There were significant differences between intra-and inter-rater means
of the distances for all locations except SPL4.



Figure 6.2 lllustrates the illurnination of marks with the light



Figure 6.3 lllugWstes the illumination of crosses made in the
inter-rater test.
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There was a large range of individual variation in reproducibility skill.
The mean intra-therapist distances averaged over location ranged between 9
and 20mm. The minimum distance also showed a large variation being 0 to
10mm. The maximum distance ranged from 0 to 48mm.
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Table 6.1. Descriptive statistics of distances between consecutive tests
for intra-rater experiment (n=20).

Location Mean S.D. | Coeff of Minimium Maximum
e (mm) |  [var , o
Lateral 8 6 75 18
ligament of the knee o -

Posterior superior 8 5 .63 0 17
iliac spine - , _
Spinous process L4 12 7 | .28 B 25
Transverse process 14 11 .78 37
L4
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Table 6.2. Descriptive statistics of distances between consecutive tests
for inter-rater experiment (n=20).

=== = = e
Coeff of | Minimum | Maximum
| .var

Lateral 12 4 33 7 19
ligament of the knee 1 , - -

Posterior superior 20 13 .65 7 48

iliac spine Hi 7 . 1 —

I Spinous process L4 | 16 8 .50 8 35
0 43

Transverse process 25 12 .48




Table 6.3. Results of post-hoc t-tests between intra- and inter-rater
distances for each location (n=20).

89

Location Intra-rater Inter-rater t-value
- mean (mm) mean (mm) (prob.)
Lateral ligament 8 12 -2.98
of the knee - o (.008)
Posterior superior 8 20 -4.33
iliac spine o - ~ (.0001)
Spinous process L4 12 16 -1.46
,,, - (N.S)
Transverse process L4 14 25 -2.47
(.023)

N.S. = Non-significant
Significance level p <.05)
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DISCUSSION

The results of this study confirm that there is a significant amount of
error associated with palpatory findings. The results also indicate that there is
variability in the magnitude of error which is related not only to the palpation
skill of the individual or individuals but also to the structure being palpated.

The lowest level of error was found at the knee both within and between
raters. This indicates that the line of the ligament was fairly easy to distinguish
from the underlying tissue. The fact that both the ligament and the joint line are
superficial and are generally quite distinct lines contributes to the lower rate of
error associated with the identification of this point.

The PSIS was associated with low intra- but high inter-rater error. This
is probably explained by the fact that the although the PEIS is superficial it is
sometimes an indistinct bone and frequently assymetrical. Each therapist uses
their own individual reference point for its identification.

The amount of error associated with the PSIS is of some concern
because of its status as a key landmark. Whilst it is acknowledged that the
presence of pelvic assymetry is common and frequently unrelated to any
pathology. Nevertheless pelvic symmetry is frequently tested clinically and
treatment decisions are based on the results of the tests. In addition changes
in pelvic symmetry are used as outcome measures in the assessment of
treatment efficacy (4). It is clear that conclusions based on palpation evidence
are suspect if there is more than one rater. This may also explain the poor
reliability of clinical tests of the pelvis and sacro-iliac joint (13).

The spinous process of L4, -like the PSIS, is a superficial bony structure.
However, it is smaller in size than the PSIS. Moreover, identification of the L4
spinous process is based on a secondary level of palpation. Judgement of
specific spinal levels is made with reference to another bony landmark with
which it is assumed to have a fairly consistent relationship. In the case of
SPL4 the primary landmark is usually the PSIS or the iliac crest. The PSIS is
considered to be at the S2 spinal level whereas a horizontal line drawn at the
le:~ of the iliac crest is considered to be at the junction of L4/5. Given these
"geanitive levels” the palpator counts the bony prominences in a proximal
direction until L4 is reached.

The error associated with the identification of SPL4 tended to be due to
error in the identification of the correct spinal level. This of course may be
reflective of the error associated with the identification of PSIS and

indicating that spinal processes were palpated.

The results from this study resolve the conflicting results between that of
Burton et al (2) and Newton and Wadell (12). Burton and collegues reported a
5mm distance between consecutive skin marks on the spinous process of L4
whereas Newton reported a 4cm difference. The present study found a mean
distance of 12mm and a range between 0 and 25mm. Both Burton and
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Newton tested the reliability of only one rater and their results are an indication
of the intra-individual range. The magnitude of this range highlights the
requirment to conduct reliability tests prior to collecting measurements which
rely on palpation. This is particularly important when precise and sensitive
measurements are needed.

The precise identification of spinal level is necessary for any localised
therapeutic or diagnostic test. It is possible that errors in the technique of
palpation may contribute to difficulties associated with the diagnosis and
management of low back pain.

Precise identification of spinal level is frequently implied in ergonomic
research especially in EMG studies. Tests of the reliability and validity of
identification may well be carried out but they are not usually reported. It may
be argued that the statistically significant level of error associated with SPL4 is
not clinically significant. However, Krag and collegues (8) have recently
reported that there is an intersegmental difference in the activity level of erector
spinae and multifidus. These authors used X-ray validation of spinal level and
wire electrodes to measure the EMG signal during loaded and unloaded
symmetric and assymetric activities. This means that precise identification of
spinal level is important in EMG analyses.

Precise identification of spinal level is also a prerequisite for the accurate
calculations of biomechanical stresses. Cheng and Kumar (13) used a three-
dimensional static torso model and showed that there was a compression force
difference of approximately 15 newtons between each spinal level.

A clinically significant level of error varies with the sensitivity of the test.
Moreover relevance of the error is dependent on the specificity of treatment
effect. The accurate identification of a specific spinal level is hardly relevant if
the treatment is at a general level.

The transverse process of L4 is a deeply placed fairly small bony
structure. It is a key point of palpation used by some clinicians in their
determination of vertebral position. The transverse process like the spinous
process is also a secondary point of palpation.

The error associated with TPL4 was present in the horizontal as well as
vertical direction. This indicates that there was not only error in vertebral level
but also in the identification of the transverse process. It is possible that facet
joints were identified as transverse processes in some instances. It seems
intuitive that any clinical assertions of vertebral position based on the position of
the transverse process must be questioned. But given the lack of symmetry in
the normal assymptomatic spine the validity of these diagnoses is questionable

CONCLUSION

The variable leve! of reliability and the lack of proven validity of such a
fundamental skill is cause for concern especially when palpatory findings
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provide the major bases for diagnoses treatment and quantitative analyses.
This study provides quantitative evidence of the error associated with palpation.
Moreover it shows that there is a systematic error associated with specific
body landmarks and with different palpators. The reportedly poor reliability of
many clinical tests may be due to errors associated with palpation.
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CHAPTER SEVEN
PAIN AND THE PLACEBO IN REHABILITATION®

introduction

Clinicians in the healing arts have long utilised the placebo effect. They
have been used benevolently by physicians and other health professionals in
order to reduce symptoms and they are successful. In part the placebo effect
is evidence of the power of "the encounter” between patient and health
professional. Itis an example of the art of medicine. The denigration of the
placebo is associated with the elevation of the science of medicine and a belief
in the omnipotence of this science (51). In this context the placebo was used
as a simple but simplistic check on the veracity of organic symptoms. A
positive placebo reaction was interpreted as proof of a somatic hallucination
(19).

A more balanced view has now developed. There is a recognition of the
complexity of the placebo effect and a greater acceptance of the mind/body
duality. Greater acceptance of the placebo has also occurred as a result of the
evidence that physiological responses result from the administration of “inert"
substances (45,28). All reatments comprise physiological and psychological
effects. The magnitude of each effect will depend on a multitude of factors.
These include but are not limited to; the pathophysiology the pathopsychology
the previous experiences of the patient and the skills and previous experiences
of the health professional (67), and to social modelling. The physiological and
psychological effects due to the placebo response are often termed non-specific
effects (52).

The placebo effect has been demonstrated in numerous studies but it is
not well understood theoretically (60). It may be due to the effects of classical
conditioning or expectancies (60). Expectancies attitudes and the behaviours of
both patient and clinician have all been shown to play a role (70,3,22,63). Past
experiences of the patient will influence their expectancies and beliefs but also
contribute to classical conditioning. Essentially conditioning and expectancy
paradigms are not mutually exclusive and there is probably a cognitive or
expectancy component in classical conditioning (63). For example, in drug
trials placebo effects are stronger when the placebo is given after the true
medication (36). Also the time course of saline injections strongly mimics that
of morphine in morphine experienced patients (63). It is this phenomenon that
has led to the investigation of the role of opiates in the placebo response.

This role seems reasonable. Rats can be classically conditioned to
footshock analgesia which can be reversed by the opiate antagonist naloxone

SA version of this chapter has been accepted for publication. Simmonds and Kumar
1993. Disability and Rehabilitation In press.
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(45). A key problem with investigating the mechanisms of placebo analgesia is
that noxious tests involve stress. Stress can and does induce analgesia.
Stress increases beta-endorphin levels in plasma and cerebrospinal fluid (45).

The "positive" role of stress appears to contradict Evans’s (16)
hypothesis that administration of an "analgesic” reduces stress and anxiety and
it is this reduction of stress that leads to placebo induced analgesia. Evans's
hypothesis has not actually been validated (66). However it is interesting to
speculate whether there is an optimum level of stress and anxiety.

Support for this speculation is offered by Tierney et al (57). Tierney and
colleagues showed that different levels of stress activated different analgesic
systems. In mice short swims induced non-opioid analgesia whereas longer
swims activated opioid analgesia. Moreover, activation of the opioid systems
appeared 1o suppress the expression of non-opioid analgesia.

Al Absi and Rokke (2) investigated the role of stress and anxiety in
humans. They not only induced different levels of anxiety in their subjects but
also made the anxiety condition relevant or irrelevant to the test situation. In
this study they used the cold pressor to induce pain. It was found that the high
anxiety group reported higher levels of pain compared to the low anxiety group.
However if subjects were given information that was irrelevant to the test
situation i.e. they were given high anxiety inducing information about electric
shocks but were not exposed to them then the group reported low levels of
pain (2). This may be due to the distraction effect of irrelevant anxiety.
However the results also suggest that anxiety should not be considered a
homogenous factor with similar effects in all situations. Both the amount of
stress and the cause and focus of anxiety will influence pain perception and
physiological responses.

it is intuitive that the amount of stress influences the placebo response.
But the relationships between stress and pain and between stress and
analgesia are enigmatic. This dilemma is compounded in a chronic pain
situation where psychological disorders may also be present (47). Pain
perception in a given situation to a given stimulus is variable. In addition the
strategies used to deal with pain perception are also variable. Some strategies
such as imagery or distraction are functional and their use decreases the
perception of pain this should lead to less distress but this reduction in stress
then decrease the potential for stress induced analgesia. Other strategies such
as catastrophysing are dysfunctional and even enhance the perception of pain.
Theoretically this should provoke stress induced analgesia but this does not
seem to occur as pain perception is increased. Thus the role of stress induced
analgesia and pain perception is replete with unanswered questions.

At the present time there is no model that satisfactorially explains the
relationship between stress pain and the placebo effect. It is clear that pain is
a major stress and coping reactions to this stress influence the pain perception
and adaptation to pain (32,15,41,58). Whether pain perception or coping
strategies directly and significantly influence placebo analgesia is not clear.



The Placebo and Coping

Coping strategies are associated with health and pain attributions and
with self-efficacy beliefs. It is generally acknowledged that the impact of
disease on an individual as well as response to treatment is related not only to
psychopathology but to psychological characteristics in general (17). One
psychological concept that is relevant to placebo effects is that of health locus
of control (HLOC). The Multidimensional Health Locus of Control (MHLC) (65)
is a scale designed to measure the dimensions of HLOC. It consists of three
subscales: internal health locus of control (I-LOC) powerful others health locus
of control (P-LOC) and chance health locus of control (C-LOC). Patients with a
high I-LOC have a greater belief in their own capacity to cope with or reduce
pain. Patients with a strong belief in P-LOC mainly rely on health professionals
to reduce their pain. Finally patients with a C-LOC believe that their health
situation depends on luck or fate (12).

There is an intuitive notion that good treatment outcomes would correlate
with a P-LOC and there is investigative support for this (47). However, there is
also evidence that supports a strong correlation between I-LOC and good
treatment outcome (27). Recent evidence has shown that LOC style is a
significant predictor of perceived pain (6). Subjects with an I-LOC tend to
perceive less pain. This explains the occurrence of positive treatment results in
patients with an I-LOC as low levels of perceived pain intensity are much easier
to control through medication or physical therapy modalities.

LOC in relation to placebo reactivity has not been addressed in the
literature. But several factors make the relationship worthy of consideration.
For instance LOC is based on personal attitudes or philosophies experiences
and beliefs. Ethnicity is a strong predictor of LOC which implies that LOC is
also based on social experience (6). All of these factors impact on the placebo
effect - f treatment.

\necdotal and experimental evidence supports the contention that the
more powerful the intervention is perceived to be the greater is its potential for
effect. Hence injections have a greater placebo effect than pills (35). Is it
possible that the perceived power of a specific treatment or the power of the
person administering the treatment will have a greater placebo effect on
patients with a P-LOC? Likewise patients with an I-LOC would be less
impressed by external factors and their response to treatment would be
primarily due to specific treatment effects. The differential perception of healing
power of physical therapy treatments has not been tested. Problems in this
type of study relate to adequate blinding of the investigator as investigators
themselves influence the placebo response.

The beliefs of patients in their treatment influences treatment efficacy. If
the philosophical basis of a treatment programme coincides with the patient’s
philosophies then treatment is more likely to be sucessful. This notion
supports the role of expectancies in placebo effects.
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Expectancies of both clinicians and patients are known to influence the
placebo response (22,8). Patients who expect a great deal of post-operative
pain tend to report a great deal of pain (67). However when patients have
high expectations of pain relief a relatively inert substance can induce some
analgesia (45). In terms of pain management the provision of accurate
information regarding the expected intensity of pain seems to be most effective
in reducing the perception of pain (67). Presumably this congruence between
expectation and experience is reassuring. Congruence between expectation
and perception of pain may reduce the anxiety which would otherwise increase
pain perception. Also the "honesty" of the clinician may enhance the patient-
clinician relationship. Certainly the quality of this relationship is an important
factor in health care.

Peat (48) has discussed the quality of the physical therapist-patient
relationship as contributing to the efficacy of treatment. However the non-
specific aspects of any physical therapy treatments have not been explored in a
quantitative manner. Peat (48) argues that physical therapists have the
opportunity to develop quality relationships with their patients because of the
one-on-one time. Thus the therapist is possibly the most powerful placebo of
all and their influence on outcome is immense.

In addition strong beliefs of the physical therapists in treatment efficacy
will actually enhance efficacy (22,48). Presumably unconcious and conscious
behaviour by the clinician influences the beliefs and perceptions of the patient.
This will be especially powerful if the beliefs of the patient in their treatment are
also strong. The question is: does it matter if the treatment efficacy is based on
the placebo effect?

It may be argued that as long as the patient improves the reason for the
improvement doesn't matter. However professional and ethical constraints
should overide this rationale. First the health professional should be aware
that they are using a placebo. Secondly there needs to be protection against
financial exploitation (13). Therapists and manufacturers should be part of the
solution to current health care financial crises not part of the problem. It is
important to try to determine the extent of the placebo effects of therapy and
how they contribute to the specific effects. Placebo effects of treatments should
be recognised and utilised but should they be the "whole event"?

The Extent of the Placebo Effect

How great are the placebo effects? Non-specific effects have been
considered to contribute a fixed fraction (one third) to any treatment. This is a
myth (63). For example experience may change non-responders to
responders (61). The complexity of the placebo response surely suggests that
a fixed fraction is unreasonable. The fixed effect myth stems from a paper by
Beecher (7). Beecher summarised his own studies to obtain an average
placebo effect. However there was a great deal of variation between the
studies depending on the methodology and outcome measured. A global level
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to average and determine the placeba respcnse Use of percentage scores and
global scores can be totally misleading in any situation. But even if they were
acceptable outcomes the range reported by Beecher was between 15 and 58%
the mean effect of 36% is obviously rather meaningless and even misleading.

It seems intuitive that this figure will vary greatly depending on the treatment
the methodology and the time frame of assessment. The time frame is
particularly relevant as it is suggested that placebo effects extinguish with time
(45). Specific outcomes are also important. Subjective outcomes may be more
easily influenced by the placebo effect than objective outcomes.

A thorough determination of the extent of the placebo effect in
rehabilitation has not been made. The placebo effect has been assessed in a
limited and indirect sense through the use of randomised controlled trials.
However usually little consideration is given to changes occurring in the control
group. It is these changes that give an indication of the placebo effect.
Differences between the control and experimental groups are reported but
usually only in relation to the positive effects of treatment. The placebo effects
of the intervention are not discussed.

The specific effects of a treatment (T), compared to a baseline (O) can
be determined by the calculation T-O (34). This calculation represents both the
specific and placebo (P) effects of a treatment. Specific treatment effects are
represented by the equation T-P. P-O indicates how effective the placebo
effect is. It also gives an indication of whether the placebo group has acted as
a "true control”. Despite its simplicity this model has not been utilised in the
clinical literature.

The issue of the adequacy of true control groups in clinical trials is
important. Very few studies have utilised untreated groups for comparison (18).
Therefore the natural course of the condition can not be determined. In
addltmn a feehng of wellbemg can be evaked sumply by beung attentnve to the

practncally pc:sssble if the ﬁndmgs are to have scientific GrEdlblllty

The sensory characteristics of many physical therapies make blinding
difficult. Cross-over and comparison designs have been done (46,14,20).
However crossover designs remove the blinding effect for the patient and a
comparison of treatments does not permit determination of the placebo effect of
either treatment. Neither does it permit blinding of the therapist thus treatment
biases of the therapist can confound the results.

Based on the literature it is often difficult to determine the specific
effects of many types of physical therapies used to modulate pain. Anecdotal
reports of treatment success do not control for the non-specific effects of the
particular protocol. They fail to allow for the "salesmanship” of the therapist and
usually do not take into consideration the natural course of the symptoms.
Reports in the literature sometimes allow a comparison between treatment and
placebo groups. But it is rarely possible to determine how the placebo effect
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differs from a baseline. In order to illustrate the difficulties posed in attempting
to extract the specific and non-specific aspects of treatment the examples of
transcutaneous electrical nerve stimulation (TENS) and laser will be used.

TENS Laser and Placebo

TENS is one of the most commonly used modalities for the treatment of
pain and has been used in physical therapy for more than 20 years. There is a
large body of literature on TENS and some conflicting reports on the efficacy of
TENS for pain relief. The use of low power laser for analgesia and wound
healing has been practised by physical therapists for the last 5-10 years. The
specific properties of laser have been used in science and technology for years
but the effect of laser on organic tissue is controversial. The anaigesic effects
of laser are controversial. Many studies have reported no analgesic effect from
laser (9,26,25,31). Others have reported an analgesic effect but one that is no
greater than that of a placebo or control group (59,37). Finally some studies
have reported a definitive analgesic effect from laser (62,38). These conflicting
results are generally reflective of a host of methodological differences. Perhaps
the most discriminating difference is that of experimental control and outcome
measures. The method used to determine success will influence results of the
treatment (29).

This problem is compounded in pain measurement. The simplicity of
many psychophysical measures of pain intensity or pain relief belies their
complexity (68). This is especially true when percentage changes are reported.
Percent change biases any measure in favour of lower pain baseline scores.
For example, a common criterion for success is given as the achievment of
50% pain relief. On a ten point scale, this success criterion would be met in
different ways according to the baseline measure. A pre-test score of two
would need to decrease by one point in order to meet the 50% criterion. On
the other hand a pre-test measure of eight would need to decrease by four
points in order to meet the same 50% success criteria. This represents a clear
bias in favour of mild pain. A further problem with these pain scales is the
assumption that they are linear scales, which is not true.

Success of treatment effects has also been based on many other criteria
such as a decrease in analgesic consumption (11,54) changes in pain threshold
and tolerance (53) grip strength (39,24,5) range of motion (42) skin resistance
(56) nerve conduction (23) electrophysiologic recording (31) somatosensory
evoked potentials (3) and in respiratory function tests (55).

Grip strength has been used in an attempt to obtain an objective test of
change in function due to TENS and laser. There is an inherent assumption
that the magnitude of grip strength is directly related to pain perception.
However, grip strength is also affected by such factors as; the general level of
activity the condition of the muscle, joint stiffness and gender.
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TENS

Abelson et al (1) measured resting pain pain during gripping and grip
strength in patients with rheumatoid arthritis (RA). They conducted a
randomised double blind non-crossover study of active and placebo TENS biit
no other control. Pain at rest and whilst gripping and grip strength was
measured pre- and post-test. The authors reported that the TENS group
showed significant improvements in pain and grip strength measurements
compared to the placebo group. Grip strength measurements improved during
testing but returned to baseline values between tests. This probably confirms
that the magnitude of grip strength was pain related in these subjects. The
authors report a placebo effect of 17% but it is not clear how they arrived at this
figure. They also state that both groups had similar baseline measures yet
report mean values for baseline pain of 75 mm in the placebo group compared
to 60.5 mm in the experimental group. The magnitude of this difference may
have biased the efficacy of TENS in favour of the experimental group.

The study by Kumar and Redford (39) was designed to make an
objective assessment of pain relief and to evaluate the placebo effects of
TENS. The time that a specific weight could be held was measured and
provided a baseline measurement. A three part test was applied using the
same weight. Each wrist was tested using an active TENS sham TENS and
the opposite wrist was loaded during stimulation. If the loading time doubled or
more the pain relief was considered to be 100%. The results show that 70%
of the wrists with active TENS achieved 50-100% pain relief. This contrasts to
15% of the sham TENS and 10% of the opposite wrists. If the 10% figure is
accepted as a baseline figure this indicates a placebo effect of 5% and a
specific effect of 60% measured in this manner.

However, as noted earlier there are problems with the use of
percentage changes as a measure of success. In addition it is clear that the
study was not blind. Patients would be aware of perceptual differences
between active and sham TENS. A non-crossover study design was used by
Langley et al (40). Patients with RA were again used as subjects and similar
measures of pain and grip strength were compared between three groups. One
group was assigaed to receive high frequency TENS another received low
frequency TENS and a third received placebo TENS. Again percentage scores
were used to determine the success rate. Placebo TENS resulted in a 37%
effect on resting pain. This compares to a 55% effect for high frequency and a
64% for low frequency TENS. 7

These results translate to a specific effect of 18% and 26% for high and
low frequency TENS respectively. Pain whilst gripping did not show such a
differential effect. The placebo effect of 72% success as determined by this
method was higher than the 64% of both active TENS groups. In addition there
was no difference between groups on grip strength. This suggests that pain
and grip strength were not directly related in these subjects. This study shows
reasonable placebo effects for pain (37%) but a much larger effect on pain
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during gripping (72%). This may be an indication of the lack of relationship
between pain and grip strength in this sample or the improved blinding in this
study. It may also be due to encouragement of effort by the therapist or a
positive attitude towards exercise by the patient (40).

Laser

Basford et al (5) used Helium neon laser in an osteoarthritic sample of
patients. They treated the small joints in the hand but found no difference in
pain or strength measures with laser compared to a sham laser group. The
lack of an untreated control group makes it impossible to determine the
magnitude of the placebo effect. But there was certainly no specific treatment
effect.

These studies illustrate the problems with attempting to determine the
magnitude of the specific and non-specific effects of pain relieving modalities in
swmlar pnpulatmns The speclfnc treatrnent effect of laser was zero, The

the outcome and the study The placebc: effect of Iaser was 100% whereas

the placebo effect of TENS ranged between 5% and 72% depending on the
outcome.

Controlled trials of the use of laser for pain relief have not been
supportive of its use. Haker and Lundeberg (25) in a double-blind study in
patients with epicondalgia reported no specific effect of laser. In another
double-blind crossover study patients with chronic oro-facial pain were treated
with invisible infrared laser (26). Two probes were used one active and one
inactive and only the manufacturer knew which was which. The authors
reported that the clinical impression or guess about which probe was active was
totally wrong! There was no difference between placebo and control group on
any of the pain measures.

Discussion

The use of TENS has more support and interesting results. Cooperman
et al (11) compared active and control TENS for postoperative pain. Success
was rated as excellent (no analgesia) good (a maximum of three doses of
demerol) and poor (more than three doses of demerol). They reported an
excellent success rate of 34% in the TENS group vs 12% success in the
placebo TENS group. Forty two percent of the TENS group obtained a good
result vs 20% of the placebo group. Finally 23% of the TENS group obtained
poor success vs 67% of the placebo group. The specific effect of TENS can
be calculated at 22% for both excellent and good results. Assuming that a true
baseline would be zero the placebo effect of TENS would be determined as
12% for an excellent result and 20% for a good result. Positive effects of
TENS were also reported in post-operative laminectomy patients (49). They
also used percentage pain relief to measure success. Fifty percent or greater
pain relief was the criterion determined for success. Based on this criterion the
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authors reported an 87.5% success rate for the TENS treated cervical
laminectomy group and 79% for the lumbar laminectomy group. They also
report a 50% reduction in narcotic consumption in the TENS group compared to
controls. These results appear to strongly support a specific effect of TENS
however both the placebo effect and specific effect of TENS are embedded in
these figures.

In contrast to these positive effects of TENS Smedley and collegues
(55) found no difference between TENS and placebo TENS following inguinal
hernia repairs. No significant differences in pain measurements opiate
requirements and peak expiratory flow measures were found between the
active and sham TENS groups.

The discrepant results between this study and previous studies may be
due to differences in measuring pain; i.e., pain rather pain relief was
measured. This may be a better measure of the effect of pain given that it
requires less mathematical manipulation on the part of the patient. This is
especially relevant as the patients may still be under the influence of anasthesia
or sedation. However, the use of peak expiratory flow may not be a fair '
method of determining success. The authors note that this test evokes a very
sharp and intense pain. Previous research has reported that TENS is less
effective for pain that is sharp in quality compared to dull pain (53). Also in
this study patients did not manipulate the controls of their TENS units to allow
for optimum perception of parasthesia. This may also have influenced the
efficacy of TENS. One other point to consider is that post operative pain is
usually moderate to severe so it is possible that the effect of TENS is not likely
to be major. It has been shown that personality contributes much more to pain
perception and narcotic requirements (80% of the variance) than TENS (20% of
the variance) (43). Obviously TENS has no effect on personality.

Deyo et al (14) compared active and sham TENS alone or active or
sham TENS combined with exercises in a group of patients with chronic low
back pain. The active TENS group obtained 47% improvement in pain related
measures compared to 42% pain relief for the sham TENS group. The
exercise group obtained a 52% improvement in pain related measures. The
authors suggest that TENS is no more effective than a placebo and that
exercise is just as effective in improving pain related measures. However the
"pain related measures" used in this study were actually exercise related pain.
In addition the results are compromised by the use of global scores. The
global score appears to be the mean of all measures. There is no evidence in
support of the validity of this score as a measure of effect. It appears that all
measures were given the same weight towards the score. In additic . many of
the measures used are activity based which gives a positive bias towards the
effect of exercise. The use of this measure may also be problematic in
measuring the effect of TENS. However this study certainly suggests that the
only effect of TENS is the non-specific or placebo effect.
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Kiein and Eek (37) used laser in a back pain population and reported a
similar result. In a double blind controlied trial they found that neither laser nor
placebo laser offered any more benefit to patients with chronic low back pain
than exercise alone. Specific treatment results of modalities do not appear to
be efficacious in low back pain patients. However, the specific effect of both
laser and TENS is pain relief. A secondary benefit would be change in function
but only if this function is directly related to the pain. Moreover, testing should
be done during rather than after the stimulation period in order to determine
effect. This is not usually done.

It is clear that a determination of either the specific or the non-specific
effects of TENS and laser is a challenge. The magnitude of treatment and
placebo effects vary greatly according to the experiemntal design and the
criteria used to determine success. Pain relief measures tend to give a much
greater measure of success than pain intensity measures. Pain during some
measured activity is variable in its response to TENS, whereas laser has no
specific clinical effect.

Clinical studies are accepted as having less experimental control than
basic science studies. It is interesting to consider the results of experimental
studies relating to the purported analgesic effects of TENS and laser.
Electrophysiological recordings from nociceptive afferents are not influenced by
laser (31) whereas TENS influences afferent transmission in A-beta and A-
delta fibres (30). Nerve conduction velocities are not influenced by laser (23)
but TENS increases the threshold of the nociceptive flexion reflex (10,21,17).
Laser has not influenced experimental pain threshold (9) but TENS has (53)
and has not (33) increased experimental pain thresholds. TENS has also been
shown to increase pain threshold in laboratory animals (34) and influence
somatosensory evoked potentials a robust physiological measure which is
thought to correlate well with pain stimulus intensity and self report (3).
Experimental studies tend to support a specific effect of TENS based on
electrophysiological measures but that support is not present for laser.

In summary laser has no specific effect on the physiological
mechanisms subserving pain. However TENS evokes specific physiological
effects that can be measured. This supports the contention that laser acts
through placebo mechanisms only. Does it matter? Perhaps not as long as
there is no harm and there is no financial exploitation. But who wins when
patients are treated with laser? Are patients being set up for failure? Oris
laser an acceptable form of placebo therapy? Who really wins when a $10 000
laser is purchased (13)? The only clear winners are the electromedical
manufacturers and the saies companies.
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CHAPTER EIGHT
SPINAL MOTION TESTING AND TREATMENT’

Introduction
F‘alpatmn of spinal structures and spinal rnatian are fundarnental tc the

the spme has been pracused for hundreds of years “but Imle is known about the
forces used the specific effect of these forces on biologic tissue and the
accuracy of therapists in assessment of applied force. The sensitivity,
reliability, validity and efficacy of many mobilization skills are controversial in
part because they have been subjected to little scientific scrutiny. Assessment
and treatment based on manual palpation are accepted untested by some
clinicians (13,7,1) whilst being totally dismissed by others (21). Although
motion sense may be the "culmination of palpatory skills and the limiting factor
in the art of maniplulation” (1) it is still based on faith and the testimony of true
believers rather than on science (24). Of concern is that few studies have
empirically addressed static or motion palpation.

The key purpose of passive motion palpatucn is to assess the quality of
motion between adjacent articular segments (22) in making judgements on
tissue compliance and to determine whether pain is evoked by the test. There
is a low level of reliability associated with many motion tests (22,12.8,6,19)
uniess it is a test which relies on patient response as determined by pain and
tenderness (12,23). However patient response will vary with the amount of
force used during testing. The greater the force used the greater the
possibility of detecting motion and evoking pain (20). Patient response will also
vary with the location of the applied force and there is inconsistency in locating
even key landmarks such as the posterior superior iliac spine (26,25). In
addition Simmonds (26) has shown experimentally that the identification of a
lumbar spinous process is associated with an error of plus or minus one
vertebral level. The reliability of location will improve if the patient participates
and complains about pain or tenderness. However the complaint of pain or
tenderness will be influenced by the amount of force applied.

Standardization of palpation technique is obviously imperative. Yet
despite extensive clinical use many techniques are not well described or
recorded (22). Text book descriptions of assessment and treatment techniques
are qualitative. e.g. (17,18). Terms such as "gentle distraction”, "firm", "slow" or

"steady" forces are purely subjective and may vary with the tactile acuity and
strength characteristics of the physical therapist. No quantitative physical
characteristics of applied forces are documented in these descriptions which

’A version Qf thus chapter has been submitted for publication. Simmonds Kumar and
Lechelt 1993. Physical Therapy
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makes standardization of testing procedures difficult. This is compounded by
the fact that manual skills are taught by "clinical experts” who superimpose
idiosyncracy on the technique.

Finally reliability measures are complicated by the fact that repeated
testing of biological tissue may lead to an actual change in musculoskeletal
stiffness (10). This is true change but it will be reflected in low levels of
reliability.

There is a clear need for controlled systematic study quantitative
documentation and standardization of mobilization techniques. Many aspects of
manual therapy remain unanswered. Questions relate to the specific
techniques and to their method of application. Also unanswered are questions
that relate to the feedback systems utilised by the therapist i.e. the
sensorimotor perceptual and interpretive skills.

The use of mechanical models provides a useful and well controlled
experimental paradigm which can be used to measure the characteristics of the
techniques and the perceptual abilities of the therapist. Harvey and Byfield (8)
utilised a cadaveric vertebral spine which they modified with screws and
bushings to control specific segmental motion. The model was covered with a
chamois leather in order to eliminate visual cues. Examiners were required to
determine the presence or absence of "fixation" at each lumbar and
lumbosacral level. The observed rate of correct motion palpation was fairly
high (81%) but so was the rate expected by chance (71%). This study was
flawed in several respects. Although specificity was high, sensitivity was low
indicating a failure to identify the fixation. This could be due to the stiffness
characteristics of the model or the lack of a physiological feel to the motion.
Neither stiffness nor magnitude of motion were reported. However the authors
did report that the model allowed no shear motion. It is possible that the lack of
sensitivity was due to problems with the model rather than limitations in the
skills of the therapist. These concerns limit the generalizability of results.
Another failure in modelling palpation was Evans's (4) attempt to simulate
resistance to motion but his model had problems with nonlinearity and
hysteresis thereby making any results suspect.

An important contribution to the objective evaluation of mobilization skills
was reported by Matyas and Bach (19). They used an indirect method for
estimating applied force during passive intervertebral mobilization by having
therapists stand on a force platform thereby allowing for the calculation of the
forces applied to the patient. One important finding from this study was
confirmation of the large range of intra- and inter-therapist variability. The
authors report that the applied force varied between therapists by a factor of
nine (19). Lee Moseley and Refshauge (15) used the same method of
measurement and provided feedback to therapists using an oscilloscope. The
feedback resulted in a greater degree of consistency in the application of a
mobilizing force. A similar positive effect of training was also reported by
Keating and collegues (11). This suggests that therapists can learn to quantify
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applied forces and this will lead to a more consistent approach for evaluating
treating and communicating joint behaviour.

Mechanical models provide a useful experimental paradigm to examine
the sensory and motor aspects of palpation skills. They provide a controlled
standardised test situation allowing precise and accurate measurements of the
characteristics of forces used. In addition, they provide a method for
measuring the perceptual accuracy of the therapist both in force application
and in motion detection.

These factors are important in clinical applications. The amount of
applied force will influence the perception of stiffness of a joint. Stiffness is
perceived by feeling the resistance to motion. It is the ratio of change in
applied force to a change in displacement (14). If stiffness is accepted as an
indication for mobilization then it is essential to determine the accuracy of both
force application and motion detection. Perceptual accuracy of the therapist
can best be determined in vitro because of the amount of control that can be
exerted over the test situation. Once the characteristics of a specific technique
are determined they can be taught in a standardised manner and then used
and tested for specific effect and efficacy in vivo.

The purpose of this study is to determine: 1. the magnitude of the forces
used by physical therapists during spinal motion testing and treatment under
different conditions of stiffness; 2. the resultant vertebrai motion; 3. the
accuracy of perception of applied force and motion detection; 4. the simulatory
quality of physiological motion in the mechanical spinal model.

METHOD

Experimental design

The experiment was a 3x5x3 repeated measures randomised factorial
design. There were three levels of stiffness five grades of mobilizations and
three replications.

Subjects

Three male and seven female physical therapists participated in this
experiment; all were familiar with the Maitland mobilization techniques used in
the experiment. Following recruitment they were apprised of the research
questions and familiarised with the spinal model. An informed consent was
signed prior to participation. They were familiarised with the spinal model for a
few minutes prior to the experiment.

Tasks

Therapists applied three test grades of motion to determine the range
available and the resistance to motion. Grades of mobilization as described by
Maitland (16) were then applied in a randomised order. The descriptions
provided to the therapists were written as follows: Grade 1 is a small-amplitude
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movement near the starting position of the range. Grade 2 is a large-amplitude
movement which carries well into the range. It can occupy any part of the
range that is free of any stiffness or muscle spasm. Grade 3 is also a large-
amplitude movement but one that does move into stiffness or muscle spasm.
Finally grade 4 is a small-amplitude movement stretching into stiffness or
muscle spasm (18). Grade 5 was the initial test grade.

The mobilization force was applied through both thumbs or through the
pisiform bone of the wrist, whichever was the customary technique used by the

therapist.

Equipment

The mechanical spinal model was specially designed and fabricated for
this experiment (Figure 8.1). In essence a vertebra was mounted on top of a
specially designed spring resisted housing. This was covered by a moulded
plastic back brace with a three cm wide and twelve cm long hole in the brace at
the level equivalent to the lumbar spine. This hole was covered by high density
rubber which allowed the therapist to palpate the spinous process of the
vertebra which was underneath (Figure 8.2).

The main structure of the model was a round brass block 12.5 cmin
diameter and 12.5 ¢m in length. At one end of the block a 7.7 cm diameter
bored hole was machined 6.5 cm deep in the middle of the block. At the base
of this hole six smaller precise holes were machined in order to accomodate up
to six springs. Each hole was 3 cm deep and 1.5 cm in diameter. A variable
number of springs were placed in the mode! in a balanced manner in order to
simulate different levels of stiffness. All springs were identical. They each had
a spring constant of 222 Newtons /cm were 8 cm in length and had an external
diameter of 1.5 cm.

A precisely machined aluminium block 7.8 in diameter and 6.5 cm in
length was fitted inside the main brass hole. At the base of this aluminium
block machined impressions for the springs which corresponded to those in the
brass base were made. At the top of the aluminium block a rounded
rectangular hole was machined. A specially constructed load cell was fitted into
this hole. Two guide bars protuded from this aluminium block in an upward
direction. A second aluminium block of the same diameter but 2.5 cm in length
was placed above the load cell. Two holes in the side fitted the guide bars
from the lower block. The guide bars ensured a vertical motion. At the bottom
of this aluminium block was a small circular metal protusion which made contact
with the load cell. At the top of the uppermost aluminium block a round hole
was machined out and a resin mounted vertebra was firmly fitted.

A linear variable differential transducer (LVDT) was mounted on the side
of the brass block in order to measure displacement of the vertebra. This was
coupled through a thin aluminium bar to the movable aluminium insert block.
Finally this device was placed on a wooden platform and was covered by the
polypropylene shell moulded into the shape of a human trunk.
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The load cell and LVDT were sampled at a frequency of 50 Hz through a
Data Translation 2801 A/D data acquisition board and fed into an IBM
computer.

Procedure

Calibration of the LVDT and the load cell was conducted prior to testing
each subject. The spinal model was positioned on an adjustable plinth
allowing the therapist to assume their normal working posture. For each of the
three levels of resistance the therapist first tested the allowable range of motion
available at the motion segment. This was termed the maximum test and was
done three times. Other grades of mobilization were applied in a randomised
order. One, two or three springs were placed in the model. Therapists were
mstructed tc: use the same amount cf farce that they wauld narrnally use durlng
secands At the end of each set of three repe,tmc:ns the theraplsts were asked
to estimate the amount of peak force that they had applied for the mobilization
and also estimate the magnitude of displacement produced.

The degree to which the mechanical spinal model simulated normal
motion was assessed using two 11 point numerical rating scales. For each
level of stiffness, PTs were asked to grade the spinal model on according to
how well the model simulated normal physiologic motion. Zero was labelled
"not at all' and 10 was labelled "perfect simulation”. In order to measure
perceived joint stiffness therapist were asked to grade the model on a 0-10
scale. The zero point was labelled "ankylosed" and 10 was labelled "totally
unstable”.

Analysis

Descriptive statistics were computed for the applied forces and resultant
displacement for each grade of mobilization and for each stiffness condition.
Data on the perception of applied force and resultant displacement were
computed in the same manner.

A repeated measures univariate ANOVA (3 levels of stiffness, 5 levels of
mobilisation grades, and 3 repetitions) was computed on the quantitative data
with post-hoc least significant difference tests calculated where indicated. In
addmcm palred Hests were peﬁcrmed to test fcr dlfferences between the
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Figure 8.1 Schematic of spinal mobilization model.
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Figure 8.2 Photograph of therapist applying the mobilization technique
to the model
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RESULTS

The descriptive statistics for peak force and displacement for each grade
of mobilization and for each level of stiffness are presented in Tables 8.1 and
8.2 respectively. In general the mean peak force values are lowest in the least
stiff condition across all grades of mobilization (57.6 - 120 Newtons). The force
values are most similar in the other two stiffness conditions 82 - 178 Newtons
and 81 - 161 Newtons respectively.

The applied force generally increased in a stepwise fashion for each
grade of mobilization (see Table 8.1). The greatest force values occurred in the
maximum test. An exception occurred in the stiffest condition in which the
highest force was applied for grade 4 mobilization (161.98 Newtons).

The amount of displacement was greatest in the least stiff level (see
Table 8.2). The magnitude ranged from 2.26 - 3.82 mm. for grade 1 and the
maximum test respectively. The magnitude of displacement was less for the
other two stiffiness levels. Moreover the displacement increased with the
increase in grades of mobilization.

The anova showed statistically significant effects for mobilization grade
and stiffness level but no significant interactions. Post-hoc least significant
difference tests were carried out and revealed significant differences between
stiffness levels 1 and 2 and between 1 and 3 but not between stiffness levels
2 and 3. This pertained both to the force application and the resulting
displacement. There were significant differences between grade 1 and all other
grades of mobilization. Grade 2 was significantly different from grades 3, 4 and
maximum.

Paired t-tests were carried out between the perceived and actual force
for each grade of mobilization. All were significantly different (p <.0001) (see
Figure 8.3). Perceived and actual levels of displacement were tested in the
same manner and were all significantly different (p <.005) except for grade 1 (p
= .238) (see Figure 8.4).

Finally the similarity between human spinal motion and that of the model
was assessed by the therapists. Out of a perfect 10, the mean for stiffness
levels 1 2 and 3 was 6.45, 4.67, and 2.63, respectively (see Table 8.3). The
amount of perceived joint stiffness (between 0 = ankylosed and 10 = totally
unstable) was judged to be 5.42, 4.88, and 3.25 respectively for the least to
the most stiff level (see Table 8.3).
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Table 8.1: Descriptive statistics (Newtons) of peak applied force for each
for each grade of mobilization and each leve! of stiffness (n=10).

Stiﬁﬁ;;séje!ai

Max. test

Least stiff
Mean
S.D.
Minimum
Maximum

116.16
76.95
10.95

302.20

120.12
82.07
24.45

360.54

Medium stiff
Mean
S.D.
Minimum
Maximum

155.59
95.10
31.82

371.75

178.27
87.92
46.73

360.54

Most stiff
Mean
S.D.
Minimum

Maximum

144.56
88.44

154.99
86.32
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Table 8.2: Descriptive statistics (mm) of peak displacement for each for
each grade of mobllization and each level of stiffness (n=10).

Stiffness Grade 2 Grada 3 Grade 4 Max test
level
Least stiff
Mean 2.25 2.81 3.57 345 3.82
S.D. 1.16 1.46 1.88 1.86 1.61
Minimum .15 21 .07 .56 .04
Maximum 4 34 5.63 7. 85 B 99 6.31
Medium stiff
Mean 1.85 1.79 2.11 2.01 252
S.D. 1.62 1.26 1.15 1.24 1.69
Minimum .06 42 .28 43 A7
Maxlrnum 5 14 524 4. 56 5 04 B .31
Most stlﬁ
Mean 1.95 1.96 1.88 2.20 2.10
S.D. 1.43 1.41 1.29 1.87 .96
Minimum : . 36
Maxumum
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Table 8.3. Means of therapists assessment of spinal model for simulation
of physiological motion (O=not at all 10=perfect) and vertebral stiffness
(0=ankylosed 10=totally unstable).

Physiologic Stiffness
Motion

Least stiff 6.45 542
Medium stiff 4.88

|I Most stiff

Stiffness level
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Figure 8.3 lllustrates the difference between the perception
of applied force and the actual applied force (Newtons)
for each grade of mobilization
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DISCUSSION

Force

The mean peak force values measured across grades and stiffness
levels ranged between 57.59 to 178.27 Newtons. However, there was a
substantial range of inter-therapist variability. For example, for grade 1
mobilization therapists varied between 1.74 and 131.32 Newtons while at grade
4 the range was 15,80 - 258.72 Newtons. There are few published reports that
have quantified the forces used during mobilizations so comparison between
studies is limited. Lee et al (15) reported an "ideal" grade 2 mobilization of L3
was 33.3 Newtons and Matyas and Bach (19) reported peak forces of 200
Newtons. Threlkeld (27) reported mean forces of 158.8 and 107.7 Newtons for
grade 1 and 417.5 and 267.5 Newtons for grade 4 mobilizations. These forces
were applied by two manual therapists on the thoracic spine. The forces
reported by Threlkeld (who used 2 subjects) are much higher than those utilised
by Lee (who used one subject). However, this can be explained by the extent
of inter-therapist variability which is revealed in the present study.

It is important to note that the variability in fores reported in this study
occurred even under highly standardised and controlled conditions. Despite the
variability there were significant differences in the applied forces between
specific grades of mobilization. Grade 1 is significantly different from all other
grades and grade 2 is different from grades 3, 4 and maximum. There was no
difference between peak values of grades 3, 4 and maximum. Theoretically
these latter grades should have similar peak values given they are applied to
the end of the available range.

The results indicaied that the Maitland concept of the difference between
grades was being applied fairly uniformly. In addition, the differences in
magnitude were a reflection of individual interpretation due to the lack of
quantitative information.

These sizable differences in magnitude could be remedied if the
characteristics of the forces were quantified and taught in a standardised
manner. Quantified training with feedback has been shown to improve the
consistency and accuracy of applied forces (15,11) and this skill can be
retained (15).

The difference in the magnitude of force application between grades was
also influenced by the degree of stiffness. There was a significant difference
between the least stiff level and the other two stifiness levels. This may
suggest that there was a limit to the amount of force that a therapist applied in
order to avoid tissue damage.

Given that a force is applied to the spine the question remains as to
what is the effect of that force. The explanations have changed radically in
recent years (28). There is now less emphasis on unproven dictums such as
the restoration of joint alignment and the reduction of nuclear protusions (28).
More recent rationale for the use of manual therapy is based on the fact that
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biological tissue thrives on stress and motion (27,28). Manual therapy provides
both. Unfortunately there is no clinical evidence that shows manual therapy
actually achieves this. A related and important issue in regards to magnitude of
force is Threlkelds (27) report that connective tissue would begin to experience
microfe’lure between 224 to 1,136 Newtons. It should be noted that the mean
values of applied forces in the present study were below the minimum level
albeit individual therapists entered this microfailure range. Several points
should be considered in regards to this issue. First, the range of microfailure is
very large. Moreover, it is not clear whether those which are based on isolated
tissue samples and mathematical modelling are accurate in vivo. Further, as
these values are based on normal connective tissue it is reasonable to suggest
that patients who attend physical therapy will have some compromise to their
connective tissue which may alter the biomechanical properties.

Therefore it is possible that these values will have little relationship to the
microfailure values occurring in patients with back trouble. Given that the
biomechanical properties of connective tissue are altered in pain and injury
states it is known that the best way to strengthen these tissues is to stress
them. The problem remains of determining the amount of force that is
beneficial and not detrimental. This needs to be done under a variety of
different pathological conditions and across patie:nt somatotypes (27).

The extent of variability between therapists in their applied force does not
support an argument for a very specific effect for Maitland type grades of
mobilization. It may account in part for the equivocal results of manual therapy
in the literature. Interestingly in a review of the efficacy of manual therapy Di
Fabio (3) profiled the patient who would most likely benefit from manual
therapy. He stated that patients with low back pain of less than one month
duration, central or paravertebral pain distribution, no previous exposure to
spinal manipulation and no pending litigation or workers compensation would be
most likely to benefit from manual therapy (3). This is preclsely the profile of
the patient in whom spontaneous resolution of symptoms is likely to occur.

Displacgment

applied force and stiffness. There was a general and expected trend for motion
to decrease as stiffness increased. The mean extent of anteroposterior (AP)
vertebral motion (1.79 - 3.82 mm.) was consistent with AP translation occurring
in normal individuals (2,29,9,5) However, as with force there was substantial
variability in the data.

The displacement values were much less than those reported by Lee
and Evans (4) using a spinal mobiliser with LVDT instrumentation. They
reported displacement values between 11.06 and 12.61 mm and comment “the
data obtained are a good representation of the true intervertebral
displacements” (14). The values reported by Lee and Evans are likely
movements of extension which is occurring at multiple levels rather than
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segmental displacement in that although skin and soft tissue compression is
included in these values it is unlikely to be significant over a spinous process.

it was noted earlier that the applied force was consistent with the
Maitland concept of mobilization grades. The same trend across grades of
mobilization is seen in the least stiff condition but not in the other two stiffness
conditions. This may be because the stiffer conditions were too stiff and did not
reflect in vivo motion as well. The latter were not rated as highly by therapists
in terms of their similarity to normal vertebral motion, 4.67 and 2.63 compared
to 6.47 for the least stiff level.

Perception of force and motion

Quantitification of the applied forces and the resultant motion that occurs
under specific conditions determines the biological consequences of therapist
action during mobilizations. It also allows for further biomechanical testing
which can advance the science of manual therapy. However, it is also
necessary to estabiish the relationships between the perceptions therapists
have of their interventions and the actual quantification of the intervention and
the subsequent motion.

As a group therapists consistently and significantly underestimated the
amount of force that they were applying. This discrepancy was present across
all grades of mobilization and across all stiffness conditions. There were also a
consistent and significant overestimation of the amount of motion that was
perceived compared to that which was measured. The sole condition in which
there was no difference was for grade 1 when little or no motion was expected.

learning and using the technique.

All therapists expressed difficulty in estimating the amount of force that
they gpplied. Many stated that they thought only in terms of grades of
mobilizations and this was indicated in the data. However, it was also evident
from the data that therapists did not agree on the magnitude of these specific
grades.

All but one therapist underestimated the amount of applied force. It is
not clear why this therapist overestimated the force. However, this therapist
made frequent reference to how she was using her body weight during the
mobilization. She then appeared to use this as her baseline reference point.
This was interesting as she was also one of the smallest therapists that
participated in the experiment.

Motion perception was generally overestimated. The exception was for a
grade 1 mobilization. It is possible that this underestimation was not based on
sensory cues but rather based on the knowledge that joint motion was not the
* - aim of grade 1 mobilizations.

Therapists expressed less difficulty in estimating the amount of motion
compared to force estimation. However, there was significant error associated
with the estimation. On an individual basis the amount of motion was
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underestimated by six therapists and overestimated by 4. However, these are
mean values which obscure potential individual trends across grades of
mobilization or across stiffness conditions. The magnitude of discrepancy
seems greater in those that overestimated the amount of displacement. It is
possible that these subjects consistently overestimated perceived motion.
Clearly there is a need for psychophysical study in relation to mobilization. This

The magnitude of applied force was found to vary with the grade of
mobilization and with resistance. However there was a large range of
variability between therapists. The perception of applied force and resultant
motion was inaccurate. There was a consistent bias in underestimating the
amount of applied force and overestimating the amount of motion.

The use of a spinal model provided a useful method for characterising
the forces and displacements used during mobilisation. Once the physical
characteristics of the forces used have been quantified accurate testing of the
effects of these forces on different tissues could be determined. In this way a

can be used to train therapists in a standardised manner. This can be done
under many different conditions of stiffness. Standardised and reliable
application of mobilization techniques is a prerequisite for the controlled clinical
testing of manual therapy. Finally the spinal model can be used in the
psychophysical testing of the sensory motor and perceptual skills used in
physical therapy.
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CHAPTER NINE

THE RELATIONSHIP BETWEEN EXPERIMENTAL PAIN
CLINICAL PAIN AND FUNCTION

introduction

Thirty million individuals are afflicted with chronic low back problems
(LBP) in the United States (1). It is estimated that 50,000,000 chiropractic and
5,259,000 physical therapist visits are made for LBP each year (32). Moreover,
LBP patients comprise up to 80% of the clients in pain managemem centers
(44) suggestmg that LBP is as much a problem of pain as it is of the back (1 1).
Despite the increase in knowledge of spinal function and dysfunction and in
pain mechanisms LBP remains a costly and prevalent problem.

Accurate assessment of pain is necessary in order to make diagnoses
to determine the efficacy of treatments and as a basis for maklng compensation
awards. Assessment of endogenous pain in clinical conditions is difficult due to
its subjectivity and to the complex multidimensional nature of pain. Experimental
pain paradigms have been utilised in order to augment clinical pain assessment
(15). However the relatlanshup between clinical and experimentally induced
pain is still enigmatic, due in part to the complexity of the pain experience.
Sensaryiaffectlve relatlonshlps wrthln the paln experlence vary with dlfferem
pam have a hlgher affective cnmpanent and a lower sensary campunent of pam
compared to the pains of labour and to experimental pain. In the latter
conditions the sensory/affective relationship is reversed (36). In addition,
chronic pain patients may have altered sensitivity to acute pain and to non-
painful stimuli albeit that these findings are equivocal at present.

ln terms of acute pam sensmvnty in chrcnic pam pauents iwc:) distmct
Chapman (6) predu:ts that sncual remfarcernent leads chrannc pain pauents 1o
develop perceptual habits that make them hypervigilant to any noxious
sensation. In contrast the adaptation model proposed by Roliman (39)
suggests that the intensity of a painful stimulus is judged in campansan {o other
current or remembered painful experiences. Thus the chronic pain patient
adapts and becomes less sensitive to pain. There is experimental support for
both of these models while other investigators have reported no difference in
pain perception (31).

The hypervigilant model is supported physiologically on the basis of
peripheral and central neuroplasticity which leads to hyperalgesia (12,8). There
is less physiological support for the adaptation model. Diffuse noxious inhibitory
control (DNIC‘.) has been suggested to account for the decreased sensitivity t0
acute pain in chronic pain patients. However two recent studies have failed to
support this theory (35,3) suggesting that psychological factors predominate in
the adaptation response.



The conflicting findings between studies may be explained by differences
in clinical pathology, gender, ethnic effects and the history of other painful
experiences such as childbirth (17,30,25,24,13,5,26). Differences in the
methodology and the specific pain stressors used as well as the method of
measuring both clinical and experimental pain will also influence the findings
(50,27,3,41).

The equivocal findings in the literature suggests that both hypervigilant
and adaptation models are inadequate alone. The relationship between clinical
and experimental pain, -if there is one, is more complex than that explained by
the simple hypervigilant/adaptation paradigm. Certainly neither model reflects
the complex and dynamic nature of pain nor the individual variation of the pain
experience and the complex and dynamic nature of people with pain. In many
patients with chronic pain sensory affective and cognitive components can
change over time. If patients are using their clinical pain as an "anchor” from
which to base their judgements of experimental pain then it is reasonable to
suggest that as the "anchor” changes so will the judgement. Factors such as
the similarity in sensory quality of the experimentally induced pain compared to
the clinical pain and the body location of experimental testing compared to the
location of clinical pain may influence experimental pain measures particularly
if the stressor is applied in a hyperalgesic area. In addition the duration of
clinical pain and the state of exacerbation of the present pain episode may
influence the results of experimental pain testing leading to changes within the
individual over time. Finally the similarity in the provocative mechanism of
clinical and experimentally induced pain may also influence experimental pain
measures.

In general most studies using experimental pain have not assessed the
impact of pain perception on function (30). Other studies which emphasise
function tend not to focus on pain perception at all (37).

- Purpose of the study
The main purpose of this study was to measure the pain threshold in
patients with LBP and compare them to a pain free control group. An additional
purpose was to determine whether pain threshold in LBP patients was
influenced by time or the quality of endogenous pain and the pain quality
evoked by the stressor. The final purpose was to determine the relationship
between clinical pain, experimental pain measures and function.
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METHOD

Sample

A total of 46 subjects were included in this study 23 LBP patients in the
experimental group and 23 age and gender matched subjects in the control
group. The characteristics of the sample are presented in Table 9.1 there
were 24 females and 22 males. The patients with LBP were recruited from an
outpatient Physical Therapy Clinic. The first 23 patients referred for physical
therapy with low back pain (LBP) who agreed to participate were included.
Subjects with complaints of pain or abnormal sensation in their upper limbs
symptomatic cervical pathology or a history of diabetes were exciuded. Table
9.2 presents the pain characteristics of the experimental group.

The control group comprised a convenience sample of 23 healthy pain
free subjects. They were matched by age (+ five years) and gender.



Table 9.1. Subject characteristics.

Variable

Experimental group

Control group
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76.8 (13.7)

Mean (S.D) Mean (S.D)
n=23 n=23
Age (yrs) 43.2 (12.9) 43.0 (12.4)
Height (cms) 170.1 (7.8) 168.7 (9.2)
75.1 (14.4)
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Table 9.2. Clinical pain characteristics of the experimental group at initial
assessment.

Total Duration of LBP 117.25 (159.69)
(months) ,
Duration of present LBP 41.25 (112.35)
(months) B - )
Pain intensity 3.58 (2.64)
(0 - 10) ) ,
Pain affect 3.44 (2.66)
(0-10) o o
Roland disabillity 6.52 (5.15)
(0 - 24) o o B
PT disability 2.68 (2.01)
©-10 i _
Primary pain quality
Dull 78%
Sharpp 22%
Primary pain distribution
Back 72%
Leg 2%
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Equipment

Two mechanical pain stressors which evoked different qualities of pain
were used in this study. The variable pressure dolorimeter (Pain Diagnostics
and Thermography 17 Wooley Lane East Great Neck New York) is a force
gauge used to apply an increasing amount of pressure through a 1.0 cm’
surface area. The range of force that can be measured is 0 - 17 kg. The
reliability and validity of this instrument has been established (42,33). The
quality of pain evoked by this stressor is described as dull pressure (43).

The forceps algometer was based on a design by Burgess and Perl (4).
It is a pair of forceps with an electronic strain gauge attached. The amount of
force applied through a 0.1 cm’ surface ranges between 0 and 2.7 kg. The
output is measured in millivolts (see Figure 9.2). The reliability and validity of
this instrument has also been established (43,28). The quality evoked by this
instrument is described as sharp pinching/burning.

A 35mm fripod mounted camera, calibrated posture board with
horizontal and vertical lines weights up to 5 Kg and a weight holder were used
for measuring the pain threshold of controlled spinal compression. Calculation
of spinal compression load was carried out using measurements made from a
photograph. The measurements were entered into a computer software
program for biomechanical modelling which computed the spinal compression
load for pain threshold (23,7).

Clinical pain intensity and affect was measured using two numerical
rating scales (NRS) one for pain intensity and one for the affect of the pain.
The anchor words for each end of the intensity scale were labelled "No pain”
and "Worst pain imaginable®. The anchor words on the second NRS for the
affect of pain NRS were: "Pain doesn't bother me" and "Pain couldn’t bother me
more". The reliability and validity of the NRS has been established (19,22) .
The quality of clinical pain was measured by having subjects choose descriptors
from the sensory domain of the McGill Pain Questionnaire (29).

Measurement of function was made using the Roland Disability Scale
(38) and a timed walk. The Roland Scale is based on the Sickness Impact
Profile (SIP) (2). The SIP is one of the most widely used measures of health
status amongst chronic pain patients with well established reliability and validity
(45,10,9,47). The shorter Roland scale is specifically focussed to measure the
dysfunction associated with low back pain (38). It takes approximately five
minutes to complete. The reliability and validity of this scale has been
established (38,9,18). The scale is sensitive to improvement over time (38,9)
and with treatment for acute low back pain (16,20).

A walk of 70 feet with two right angle turns was timed with a stop watch
and used as a further objective indicator of function. Finally an NRS of
disability was scored by the treating physical therapist. The anchor words
were: " No disability" and "Total disability".
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Procedure

Subsequent to the clinical interview in which the history was taken
patients with low back/leg pain were informed of the purpose of the study and
invited to participate. They were advised that: their decision on participation
would not influence their therapy and that they could withdraw at any time
without predjudice. An informed consent and a photographic release form was
signed prior to participation.

The first test session was conducted within the initial week of
physiotherapy (week 1). Subsequent test sessions were conducted two (week
3) and six weeks later (week 7). The treating therapist assessed the level of
disability using the NRS. All other measures were carried out in a randomised
manner by a trained investigator.

Anthropometric measures of weight and height were obtained in the first
session only. The timed walk was conducted first. Then the experimental pain
measures were obtained in random order. Experimentally induced pain
threshold measured with the dolorimeter and forceps algometer was tested at
the L3/L4 interspinous space and on the ulnar border of the forearm four inches
distal to the olecranon process (see Figures 9.2 and 9.3). The amount of
applied force with either the dolorimeter or forceps was gradually increased to
the point where the stimulation was just painful. This was taken as a measure
of pain threshold. There was a one minute interval between the testing of each
pain threshold measure.

Spinal pain threshold measured during controlled spinal loading was
obtained in the following manner Figure 9.1). Body location markers were
applied to the skin at the level of the L5/S1 T1 2/L1 and C7/T1 spinal
interspaces the tip of the shoulder the elbow and the wrist joint. The subject
stood directly in front of a posture board with the feet facing forward and the
side of the body towards the camera. The subject held the weight with two
hands close to the body with their hands at shoulder height. The subject then
reached forward with the weight until pain threshold was reached. A
photographic slide was taken at the point when pain threshold occurred. An
upper limit of 5 kg was set in order to avoid injury or exacerbation of symptoms.

Determination of the actual spinal load was calculated from
measurements of joint angles from the photographic slide. The joint angles and
anthropometric data were entered into a biomechanical software programme
(23,7) in order to obtain the spinal compression load. The control subjects also
performed this task but none reached pain threshold before the preset safety
limit was realized. The amount of spinal compression obtained using the preset
maximum weight and with the arms fully outstretched was used in the
analyses.

For the timed walk the patient was requested to walk as quickly as
possible along a set route. The time taken to complete the route was then
recorded with a standard stopwatch. The Roland Disability Scale was admin-
istered according to the instructions on the scale. All measures were repeated
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two weeks and six weeks after the first test session. The control subjects
followed the same procedure except that all clinical pain and disability
measures were omitted.

Data analysis

Initial analysis was by MANOVA with repeated measures on all factors.
There were two 'groups’ three 'pain stressors' and three ‘times’. Separate
one-way ANOVAs were carried out in order to examine the effects of pain
stressor between groups. Within groups paired t-tests were used to determine
whether there were differences between 'times’. The relationship between
clinical pain experimental pain and function was tested using Pearsons
correlation coefficients.

RESULTS

Group differences

A 2x3x3 (group x instrument x time) repeated measures MANOVA was
run in order to test for differences between groups on spinal pain threshold
measured with different instruments. There were two levels of ‘group’ (experi-
mental and control) and three levels of ‘instrument’ (dolorimeter forceps and
spinal loading) and three levels of 'time’ (week 1, 3, and 7). There was a
significant 3 way interaction for group x instrument x time (Pillai = .319 F,,, =
3.976 p <.01). The 2 way interaction for instrument x time was significant
(Pillai = .351 F,,, = 4.605 p <.005) as was the group x time interaction (Pillai
=.254 F,, =6.140 p <.005). The effects of group (F,, = 4.11 p <.05) time
(Pillai = .261 F,,, = 6.35 p <.005) and instrument (Pillai = .950 F, 4 =
341.818 p <.0001) were all significant. The effect of location on pain threshold
measured with the dolorimeter and forceps was analysed usinga 2x2x2x 3
MANOVA with repeated measures on all factors. This was two groups, two
levels of location (back and arm), two instruments (forceps and dolorimeter) and
three levels of time. This analysis revealed a significant effect of instrument
only (F, 4 = 291.71 p <.0001).

Univariate analyses were run to determine which variables were signifi-
cantly different between groups. The results indicated that walking speed was
significant between groups at all times; week 1 (F,,, = 14.021 p <.001) week
3 (F, ,, = 10.072 p <.003) and week 7 (F, 4 = 12.711 p <.0001). Spinal load-
ing was significant at week 1 (F, ,; = 7.88 p <.01) and week 3 (F, 5, =3.77 p
<.05) but not at week 7 (F, ,, = 1.4 p =.24). Neither of the mechanical
stressors for determining pain threshold were significantly different between
groups. Figures 4 and 5 illustrate the means of these measures by group and
location over time. :
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Change over time in the experimental group

Measures of clinical pain intensity pain affect and all measures of
disability were analysed in order to determine change over time. A repeated
measures MANOVA with 'time’ as the repeated factor was utilised. Time was
a significant factor for the pain measures of intensity (Pillai = .394 F,,, = 8.80
p <.001) and affect (Pillai = .491 F,,; = 9.82 p <.0001). It was also a
significant factor for disability determined by the PT (Pillai = .699 F,,, = 13.85
p <.0001) and the Roland scale (Pillai = .371 F,,, = 3.86 p <.05) and for
spinal loading (Pillai = .185 F,,, =7.73 p <.001). However, walking speed did
not change over time (Pillai = .081 F,,, = 1.87 p =.169).

For all variables the change occurred between week 1 and week 3 with
no further significant change after this point. The difference between weeks 1
and 3 was: for pain intensity (t,, = 3.5 p <.005); for pain affect (t,; = 2.9 p
<.01); for PT assessed disability (t,; = 3.45 p <.005); for Roland disability (t,, =
3.20 p <.005) and for spinal loading (t,, = -2.71 p <.01).

The effects of gender

The study sample was almost balanced in terms of gender with 24
females and 22 males. One way ANOVAs were run on the experimental group
in order to determine whether there were any gender effects on clinical pain or
disability measures. There were none. Spinal loading was significant but this is
most likely due to body mass differences between genders.

Pain threshold measures for males and females with the dolorimeter and
forceps are presented in Table 9.3. Some significant differences were revealed
but only in the experimental group and only when measured with the
dolorimeter.

Quality of pain

The quality of clinical pain was tested for an effect on clinical and
experimental pain measures as well as on disability measures. Pain quality
was categorised as primarily sharp pinching or burning in character or as a
primarily dull and achy pain. Eighteen patients described their pain as primarily
dull and five described it as primarily sharp.

A one-way ANOVA with the factor 'quality’ with two levels was run
across pain and disability variables. No differences were revealed in the dolori-
meter or forceps evoked pain threshold. However pain quality did lead to
significant differences between patients with sharp compared to dull pain on
other pain and disability measures (see Table 9.4). Sharp pain was judged to
be more intense and bothersome and also led to more disability.
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Table 9.3. Means and standard deviations of experimental pain threshold
measures for males and females. Dolorimeter measured in kg/cm(2
forceps measured in millivolts.

7 7 7Gantralriejau'p |

Variable |
Gender Females Males Females Males

Mean(SD) | Mean(SD) Mean(SD) Mean(SD)

n=12 ﬂsjl 7ﬂ=77712 n=11

Dol.Back
Week 1 39(1.9) |56(23) 5.0(1.9) 5.5(1.5)
Week3 |3.8(1.2) |6.7(2.3) 5.9(3.8) 5.3(1.6)
Week7 |54(25 |6.9(3.2) 5.5(2.7) 5.5(1.8)

Week 1 38(1.4) |6.7(4.2) 5.3(2.0) 5.8(1.9)
Week3 [4.1(1.4) |5.8(3.6) 5.4(2.6) 5.4(1.5)
Week7 | 46(1.6) |6.3(1.2 [49(1.6) 6529

Forc. Back
Week 1 .23(.21) 47(.41) 42(.12) .50(.25)
Week 3 .28(.21) .32(.24) A44(.11) 37(.12)
Week 7 .34(.20) .37(.27) .33(.16) 43(.21)

Forc. Arm

43(.12) .50(.25)
.45(.11) .43(.18)
| .36(.17) | .43(.15)

43(.23)
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Disability and experimental pain.

To determine whether patients who were more disabled had lower pain
thresholds patients were categorized based on their Roland disability score.
Subjects in the upper 50th percentile were contrasted to those in the lower 50th
percentile. A one-way ANOVA with the factor 'disability’ was then run across
pain and disability variables. There were no significant differences in
dolorimeter of forceps evoked pain threshold measures either on the back or
the arm. There was also no difference in spinal loading (F,,, = 1.90 p=.18).
There were differences between disability categories for walking speed (F, ,, =
12.74 p <.001). In addition there was a difference between subgroups for
pain affect (F,,, = 5.07 p <.05) whilst pain intensity almost reached
significance (F, ,, = 4.05 p =.057).
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Table 9.4. Means and standard deviations for pain and disability
measures in patients with sharp vs. dull pain.
F-ratios degrees of freedom and p-values for a one-way ANOVA analysis

between groups.

o
Varlable Sharp Dull pain 1 way Prob.
Weeks(W) 1 -7 pain n=5 n=18 ANOVA of F
F-ratio and
(df)

Pain intensity Wi 5.0(2.8) 3.7(2.4) 1.1(1 21) 31

w3 4.2(2.5) 2.3(2.2) 3.8(1 18) .06

w7 4.2(1.7) 2.1(1.8) 4.3(1 18) .05*

Pain affect w1 5.4(3.3) 3.4(2.0) 2.5(1 20) 13
w3 5.3(2.5) 2.1(2.4) 5.2(1 18) .03*

w7 3.5(1.3) 1.6(1.9) 3.4(1 18) .08

Disability w1 4.8(2.2) 2.5(1.4) 7.5(1 20) .01"*
PT w3 5.0(2.1) 1.4(1.4) 15(1 16) .001*

w7 2.5(.58) 1.8(1.8) .53(1 18) .48

Disability w1 11(6.1) 5.3(4.2) 5.3(1 21) .03"
Roland w3 10(5.1) 3.8(3.3) 11(1 18) .005*
w7 12(7.1) 4.9(4.9) 5.7(1 18) .03*

Walking speed W1 16(4.6) 12(2.6) 7.1(1 21) 01"
(seconds) w3 15(2.4) 12(3.0) 5.6(1 18) .03*
w7 16(3.4) 12(3.2) 4.7(1 18) .04*

Spinal load wi 722(226) 1132(399) 4.7(1 21) .04
(Newtons) w3 817(322) 1217(396) 4.3(1 21) .05"

w7 1280(416) 3.0(1 21) .09
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Relationship between experimental pain measures

Pearsons correlation coefficients for the dolorimeter and forceps testing
conditions were run across the total subject sample as well as within each
group. In the total subject sample the strongest relationships occurred between
measures of pain threshold using the same instrument but tested on different
locations. The highest correlation was r = .6237 (p <.001) measuring pain
threshold with the dolorimeter on the back and the arm. The weakest
relationship was between pain threshold values obtained with different
instruments on different locations. The relationship between the dolorimeter on
the arm and the forceps on the back was r = .1322 (n.s). A similar pattern was
exhibited in the control group whilst the experimental group showed a different
pattern of relationships. In this group the highest correlation was between pain
threshold measured on the arm with different stressors. In general pain
threshold relationships were much weaker in this group (see Table 9.5).

There were no significant relationships between experimental pain
thresholds and clinical measures of pain or disability. There were however
some significant relationships between clinical measures of pain and disability.
These are presented in Table 9.6.



Table 9.5. Pearsons correlation coefficients between pain threshold
measures In the control group (n=19) and experimental group (n=20).

Stressor/ Dol.arm Dol.back | Forceps arm Forcap;é
location back

Dol. arm E 1.000
C 1.000 o

Dol. back E .569* E 1.000
C .706*" C 1.000 _

Forceps E .668"" E .51 E 1.000

arm C .418 C .587* C 1.000 .

Forceps E .095 E .178 E.120 E 1.000

back C .244 C .665" C .574* C 1.000

.

*=p <.01
** p <.001
Abbreviation:

dol. = dolorimeter
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Table 9.6. Pearsons correlation coefficients between clinical pain and

disability measures (n = 21).

.7602**

4686

1.000

4897

6959 _

11.000

7374*

.8836"*

Abbreviations:
P Int = pain intensity
P Aff = pain affect

-.4309

Dis PT = disability judged by the PT
Dis Rol = disability measured by the Roland scale

WIk spd = walking speed

-.4880

Sp load = pain threshold measured by controlled spinal loading




DISCUSSION

Overall the results of this study suggest that the patients response to an
acute noxious stimulus does not augment the assessment of clinical pain or
disability. The exception to this occurs when the nociceptive mechanisms
involved in endogenous pain provocation are used as a measure of pain
threshold i.e controlled spinal loading. Pain thresholds measured with the
dolorimeter or the forceps on either body location did not differ between LBP
and control groups. In addition they were stable over time and were not
influenced by the change in endogenous pain. There was a greater degree of
variation in the LBP group compared to the controls and this occurred within
and between test sessions but otherwise no differences between groups or
locations were apparent.

The relationships between pain threshold measures did differ between
groups. Within the control group most relationships were significant. The
weakest relationship occurred when both instrument and location were different
(r =. 24 between dolorimeter/arm and forceps back). However the correlation
coefticient for the same relationship in the LBP group is r=.09. The lower levels
of association within the LBP group are probably due to the greater individual
variability in experimental pain threshold. It is worth noting that in the LBP
group the highest correlation was between the two measures of pain threshold
on the arm. This implies that individual pain threshold measured on the arm is
less subject to variability than on the back. The back may have been
differentially sensitive to one of the stressors or alternatively the precise area
of testing may have coincided with a hyperalgesic area in some patients.

Pain threshold evoked by controlled spinal loading was significantly
different between groups and was not related to dolorimeter or forceps evoked
pain threshold. It was more closely related to clinical measures of function and
unlike pain threshold evoked with the dolorimeter or forceps spinal loading was
sensitive to change in clinical pain. This suggests that controlled spinal loading
was the most useful and objective indicator of clinical pain. For pressure
pain thresholds there was no difference between LBP and controls. This
finding is in agreement with those of Boureau et al (3). Boureau and collegues
compared a heterogenous group of 53 chronic pain patients recruited from a
multidisciplinary outpatient pain clinic with 17 pain free controls. They used
electrical stimulation and found no difference in pain thresholds between
patients and controls.

Using a similar procedure but more data manipulation Peters et al (35)
reported higher pain thresholds in patients. Two groups of pain patients
(chronic LBP and acute oral pain) and two control groups were tested. The
authors reported that the multivariate analysis revealed no difference between
the four groups for pain threshold. They also reported that there was no
difference between each pain group and its control. Higher pain thresholds in
both pain groups were only revealed when the data from the two control groups
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was pooled and then used as a basis for comparison against each pain group
separately. The results do not offer strong support for the adaptation effect
reported by the authors.

in another study Peters used a one-tailed test for comparison between
LBP subjects and controls. Using this test they reported higher pain thresholds
in the LBP group compared to controls (34). But the experimental and control
groups were not balanced for gender and the slightly higher female
representation in the control group could have decreased pain threshold in the
control group.

The adaptation effect has been shown by Naliboff et al (31) and Yang et
al (49). They both reported higher pain thresholds and decreased
discriminability in LBP subjects. In both of these studies signal detection (SD)
methodology with a heat stressor was used to determine pain threshold and
discriminability. However, SD methodology for pain research has been
seriously challenged (40). It was interesting to find that the location of testing
(back vs. arm) did not influence pain threshold even in those subjects whose
primary area of pain was in the back. However the lack of group effect may be
a result of individual variability. There was no evidence from this study in
support of either the hypervigilant or adaptation paradigms. It is possible that
sensory changes are not manifest in average minimally distressed outpatients
with LBP. The patients in this study were not problem pain patients attending
a tertiary pain clinic. Rather they were "average” LBP patients with symptoms
severe enough to lead them to seek medical attention but with no signs of
major distress or life disruption. It seems most plausible that psychological
rather than physiological factors lead to changes in pain sensitivity. Moreover
the psychological factors probably have to be quite marked and may be
condition specific in order to reveal pain threshold changes. Pain threshold in
LBP appears to be a fairly robust phenomenon. It is also true in other pain
groups measured with different stressors.

For instance, Scudds (41) reported no difference in pain thresholds
between patients with rheumatoid arthritis (RA) and controls. Pain threshold
was measured with both variable pressure and constant pressure dolorimeters
as well as with electrical stimulation. Patients with fibrositis had lower pain
thresholds than controls or RA patients but this was only measurable with the
variable pressure dolorimeter. Personality measures were also obtained in
Scudds's study. The fibrositis group had higher levels of hypochondriasis
depression and anxiety compared to the RA and control group. It is possible
that the differences in pain threshold in the fibrositis group were a reflection of
psychological factors rather than chronic pain.

Boureau (3) also makes this suggestion. He reported that neither pain
thresholds nor electrically elicited RIll thresholds differed between chronic pain
and control subjects. However he did find a difference in the rating of
"unpleasantness” associated with electrically elicited pain. The chronic pain
group found electrically elicited pain less unpleasant than the control group.
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Boureau interpreted these findings as offering support to the adaptation model
on the basis that the affective component of pain is decreased.

Clinical pain and disability

It was noted earlier that endogenous pain decreased over time. This
was associated with a decrease in pain affect and an increase in measures of
function. It was interesting to note that the significant improvement occurred
between the first and subsequent measurement sessions, whereas no
significant change took place after this time. Whether this is due to the specific
or non-specific effects of physical therapy or to natural remission of symptoms
can not be addressed by this study. Whitney and Von Korfi (48) note that self-
selection for treatment in chronic conditions occurs when there is an
exacerbation of symptoms. This can result in large changes in symptomatology
that are simply due to natural regression to the mean. Koes et al (21) has also
shown that LBP symptoms diminish in a few weeks whether the treatment is
manual therapy physiotherapy or placebo physiotherapy.

The intensity of clinical pain was not associated with other clinical
measures apart from pain affect. This relationship is intuitive. The low level of
association of clinical pain with disability confirms the findings of Waddell (46).
He reported a correlation coefficient of r = .44 between pain and disability. The
correlation coefficients between pain intensity and the Roland disability was r
=.49 a similar strength in relationship was found between pain intensity and
disability judged by the PT. In addition disability judged by the Roland scale
and by the PT was closely associated (r=.69). Although this study did not
include a stringent test of validity of this method of judging disability the results
are supportive of the judgements of disability made by PTs.

Pain affect had a closer association with disability (r =.57) confirming the
fairly strong relationship between psychological factors and disability. However
walking speed had a stronger relationship with disability and was the best
predictor of disability measured by the Roland scale (A post-hoc regression
equation showed that it accounted for 77% of the variance). Walking speed
was a useful measure that differed between LBP and control groups. However
it was not sensitive to change.

Quality of pain

The quality of endogenous pain had no effect on the pain threshold of
experimental pain. Howe-er pain quality had a much greater influence on
clinical pain and disability measures. This is probably a reflection of the
difference in pathology of subjects with sharp vs. dull pain. Most subjects who
described their pain as primarily sharp also had complaints of leg pain indicative
of nerve compromise. The intensity and affect of pain was greater in patients
with sharp pain. In addition there was more compromise in physical function
and on disability. This argues against the generalization of statements that
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there is little correlation between pain and disability. The quality and distribution
of pain influence this relationship.

Gender

in agreement with other empirical studies (5,25,24) no significant gender
effect for any clinical measure of pain or disability was found. There were
however gender differences in experimental pain thresholds. Similar to the

the stimulus used. In this study, a difference between genders was only
present in the experimental group and only when measured with the
dolorimeter.

Conclusion

In conclusion there was no support for the notion that chronic LBP leads
to changes in perception of acute noxious stimuli. Experimentally induced pain
thresholds were correlated with each other but not with clinical measures of
pain or disability. In addition pain thresholds were not influenced by location of
testing or similarity in the quality of induced pain compared to clinical pain. In
addition they did not change with time or in response to decrease in clinical
pain intensity. Controlled spinal loading proved to be the most useful measure
of pain threshold. It was simple objective and sensitive to change in clinical
symptoms.
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CHAPTER TEN
GENERAL DISCUSSION

Overview

LBP leads to significant demands being placed on the health care
system. In this thesis LBP has been reviewed from sensory and psychosocial
aspects. In addition, given that PTs play a key role in the conservative
management of patients with LBP, some of the fundamental skills utilised in
their assessment and treatment of patients with LBP are evaluated. It is not the
purpose of this general discussion to reiterate the discussion sections of each
of the papers included herein. Rather a general discussion linking key findings
of the studies is presented.

Physical therapy assessment of patients with LBP

An assessment is a fundamental legal and ethical requirement and must
be conducted prior to any physical therapy treatment. Treatment programmes
are based on and are modified by the results of assessments and
reassessments. For treatment to be appropriate it is essential that
assessments are reasonably accurate, are objective and are unbiased.

The influence of potentially biasing information on physical assessment
findings was found to be negligible. This is a reassuring finding which suggests
that as a group and in the particular research paradigm used in this study, PTs
are minimally influenced by biased information.

it is possible that although compensation status was not biasing some
other information may have been. The influence of expectancies could be
tested using different diagnostic labels. "Diagnostic” labels such as inorganic or
psychogenic back pain could be compared with discogenic back pain. However
this is, not a strong possibility. The fact that the control group which had no
information did not differ from the other two information groups weakens the
diagnostic labelling notion acting as a tiasing influence. The results suggest
that the information provided was either not used or else it did not influence
physical assessment judgements.

Some caution must be exercised in generalizing the results of this study
to the clinical situation. The fact that the PTs were knowingly participating in a
research project may have influenced their clinical judgement. In addition
neither palpation nor interaction with the patient formed part of the research
protocol.

It is possible that interaction with the patient could have had a more
profound biasing influence on assessment findings. Basmajian (1) has
suggested that the main virtue of rehabilitation is the intense relationship
formed between clinicians and their patients. However the quality of personal
relationships can vary greatly. The "virtue” alluded to by Basmajian could just
as easily be a "curse”. Observation and palpation are key components ofa
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clinical assessment (3). So the fact that palpation did not form part of the
assessment in this experiment must be addressed. Both static and motion
palpation are normally utilised during physical assessments. Despite the lack of
demonstrated clinical significance key bony landmarks of the pelvis are tested
for position and symmetry during the initial assessment and in reassessments.
However experimental results reported in this thesis suggest that the results of
clinical tests based on palpation are of limited value. This is due to the
magnitude of error associated with landmark location. Although spinous
processes are most accurately located the amount of error is still plus or minus
one spinal level. The error associated with the transverse process is even
greater, arguing against specific diagnoses based on the position of fransverse
processes.

The accuracy of motion palpation does not fare any better. There was a
significant discrepancy between what therapists thought they were doing in
regards to force application and in what they did. Also in regards to the motion
that therapists thought that they were feeling and in the motion that actually
occurred.

The inaccuracy of force application can be explained by the lack of
objective feedback presently available and the lack of quantitative descriptions
of force applications. The consistent overestimation of perceived motion
explains why certain "fringe” treatment techniques that purport to measure such
things as cranial joint motion are embraced by some clinicians. The additional
fact that there is no scientific evidence to support the techniques (6) appears to
matter little.

It would appear that in some cases the expectation of motion influences
the perception of motion. Walker (8) in a critical review of the sacroiliac joint
has suggested that beliefs of real motion influence the perception of motion and
thus dysfunction. She notes that the firmness of belief in the detection of motion
may lead to overdiagnosis and overtreatment of sacroiliac joint dysfunction.
Further she suggests that a strong belief in a particular preconceived theory
results in disregarding information that doesn't fit with the preconception.

Preconceived notions or expectancies appear to influence very specific
hard to measure tests. It is not clear whether the discrepancy is at the tactile
sensory level or at the interpretive level. Ermor in the interpretation of
information due to expectancy is plausible. The results of the study which
investigated the influence of prior knowledge suggest that expectancies
influence complex judgements such as prognosis or anticipated benefit from
treatment, whilst there is little effect of expectancies on the relatively easy
judgements of gross range of motion.

The strength of belief in one's diagnostic and treatment skills is a "double
edged sword". From the negative perspective firm beliefs of a particular
dysfunction lead to overdiagnosis and overtreatment. This leads to increased
health care costs and can lead patients to become overly dependent on the
health care system. But from the positive perspective the strength of the
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clinician’s beliefs in treatment efficacy increases the liklihood that treatment will
be successful. If improvement of symptoms occur this will reconfirm the
treatmént efficacy beliefs of the clinician. Does the outcome of treatment justify
the means of diagnosis and treatment? This issue warrants further discussion
on a number of points.

The results of this thesis suggest that: 1. PTs perceive a need for
physical therapy in the majority of people they assess no matter whether the
symptoms are nonexistent, mild or severe. 2. PTs have a fairly strong belief in
the efficacy of physical therapy for LBP. However, although improvement in
symptoms may occur the reason for the improvement may not be due to
specific treatment efficacy. The natural course of LBP and regression to the
mean account for part of the improvement. In addition the placebo effects of
treatment which have been reviewed in this thesis also account for pan of the
improvement.

Based on the results of a randomised controlied trial Koes et al (4)
reported that there was no difference in effect between specific spinal
mobilization therapy and general physiotherapy. Further, he suggests that the
effect of both is little better than placebo. The range of individual variation in
the application of supposedly similar techniques which was found in this study
argues against a specific effect of spinal mobilization. The question is whether
it is ethical to use treatments with effects based only on the placebo. There is
no absolute or definitive answer to this question, but the costs, risks and
benefits to all involved parties must be carefully evaluated.

t is clear that assessments need to be accurate and unbiased. Itis also
clear that PTs are fairly accurate and unbiased with gross measurements
requiring little interpretation, whereas measurements that are very specific or
those that require more complex judgements are less accurate and are subject
1o the influence of expectancies. These findings are in agreement with those of
Matyas and Bach (5). Matyas and Bach reported that gross range of motion
measures were judged reliably whereas specific intervertebral motion measures
were not reliable. This finding is acceptable if the physical therapy treatment for
the back is general. It is less satisfactory if the treatment is specific unless the
PT is guided by the symptomatic responses of the patient.

Pain is one of the most frequent symptoms that lead to medical
consultation. It is difficult to measure adequately because of its complexity and
also its subjectivity. Although the use of experimentally induced pain has been
suggested in order to augment pain assessment (7) the results of this study
offered little support for this notion. Experimentally induced pain threshold had
no relationship with any clinical measure. But perhaps the most significant
finding was the fact that it did not differ between subjects that were pain free or
in pain.

It is possible that the patients were too mild in their symptomatology to
have measurable changes in sensation. The overall level of clinical pain was
not that great (mean 3.58 out of a maximum of 10). It was interesting that in
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this population of LBP patients receiving treatment many had relatively low
levels of both pain and disability. However there were differences between
groups on functional measures such as walking and in pain experienced during
controlled spinal loading. This suggests that these measures are more useful
in terms of measuring change. Another key point to note from this study was
the differential impact of different qualities of pain. Patients who described their
pain as sharp also complained of more intense pain and they had a higher level
of disability. This suggests that pain quality is a useful parameter of pain to
measure. The expectancies of PTs have been discussed but the
expectancies of patients with LBP are also important. Patients’ expectancies
will influence the perception of pain the disability and the efficacy of treatment.
Health related beliefs and previous experience will also determine the course of
action taken by the patient during exacerbation of pain. Patients may go to the
hospital emergency room; go to their general practitioner for medication or a
physical therapy referral. Patients may also do nothing and wait for the
exacerbation of symptoms to resolve spontaneously.

It was interesting to note that there was an improvement in pain
complaints and in functional measures after three weeks of physical therapy.
But it was of some concern that no further measurable improvement occurred
despite ongoing treatment. Given the financial costs involved how long should
treatment be continued when no measurable change is apparent? Or are we
measuring the wrong things? Why do patients attend and continue to attend
physical therapy? Are they compliant to the instructions of the therapist? Are
therapists critically evaluating the effect of their treatment? Do patients obtain
some intangible benefit from treatment that we are not measuring? Are we
making tnem overdependent on us and at the same time diminishing their own
ability to cope with a benign problem? The fact that there may be ultimate
resolution in symptoms strengthens the beliefs of both therapist and patient in
the efficacy of treatment, whether treatment is appropriate and necessary or
not. Itis clear that there needs to be a critical re-evaluation of the
management of LBP. Fundamental assessment skills need to be evaluated for
their reliability and validity. Methods of teaching specific skills must allow for
objective feedback. Therefore we need to develop the tools that allow us to do
this. Standardization of specific skills can then be obtained and they can be
subjected to a critical examination of the specificity of effect. The latter is
essential.

In addition assessment and treatment skills should be critically evaluated
before general implementation. The enthusiasm for particular treatment trends
should be tempered by critical appraisal and scientifically acceptable proof of
efficacy rather than by enthusiastic testimonials. If physical therapy is to be
viewed in scientifically credible terms then it has to subject its methods to
scientific investigation. Further PTs should be taking an active role in the
research which is critically needed. We need to determine who we can best
help how we can best help and when we can best help in the management of
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patients with LBP. We need to confront the question of when we are
contributing to the problem rather than the solution. Waddell (7) has noted:
our concentration on physical therapy may be contributing to the
problem. We place too much emphasis on pain to the exclusion
of other aspects of the iliness. We overdiagnose disc lesions.
We overprescribe rest. We have actually prescribed low back
disability.
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