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summary

This thesis represents an attempt to evaluate the significance

/

of psychological factors in chronic low back pain. A number
of major limitations in previous research were identified.
New scales for the assessment of severity of illness, as represented

by a degree of disability; and objective physical characteristics

(OPC) were constructed and validéted. Previously derived scales
measuring inapproPriéte signé, the ratings of pain, depressive
stptomatology, generél personality traits and specific hypo-
ghondriacal fears or beliefs were examined statistically and
modified or rejected as appropriate. New scales for the measurgment
of inappropriate symptomatology and somatic awareness were
constructed. Items and scales which were reliable, discriminated
chronic back patient; from normals and from other clinical

groups were used 1in aﬂ examination of severity of illness

in a number of cohorts of low back patients presenting for
assessment of suitabilityifor treatment to a University Department
of Orthopaedic Surgery in the West of Scotland. Multiple regression
analysis permitted the evaluatioﬁ of a number of specific
hypotheses concerning principally degree of disability. The
evaluation of the contribution 6f the OPC permitted the subsequent
evaluation of various psychologicél factors. Current psychological
distress (depressive symétomatology ahd heightened somatic
awareness) and magnified illness presentation or illness behaviour
(inappropriate signs and fnappropriate symptoms) doubled the

level of péediction by the OPC,dand were relatively independent.

These four variables proved much more important than ratings

of pain, general personality traits or specific hypochondriacal
feérs or beliefs. (Certain psychological features are as important
as physical characteristics in ﬁhe érediction ;f seﬁerity

of illness). The thesis demonstrates that it is possible

to construct valid and reliable measures of physical and psycho-
logical features of chronic LBP. the nature of illness behaviour
which may be markedly affected by previous treatment suggests

the need for further examination of doctor patient communication.



ABBREVIATIONS

CLBP Chronic low back pain patients
" D (Usually) MMPI Depression Scale
df . Degrees of freedom
EPQ . - Eysenck Personaiity Questionnaire
GP/GPS Patients referred directly from their general practitioner.
Hs . MMPI:Hypochondriasis scale.
- Hy MMPI Hysteria scale
IBQ :Illness Behaviour Questionnaire
| K - .  Kappa Coefficient
Mod.Zung '+ Modified Zung Depression Rating Scale.
Mood ¢ Four psychological -variables (clinical and psychometric).
MMPI - Minnesota Multiphasic Personality Inventory
MSPQ Modified Somatic .Perception Questionnaire
Non=-Backs Non=-Back orthopaedic patients
NTS . -- Null Test Statistic - Lo - )
OA Osteo-arthritic patients
O.C. - Problem or secondary referrals. -
OPC Objective:Physical Characteristics
" PRI Mc#ill Pain rating Index:
. Problems Patients referred from other-hospital consultants
R.A. = Rheumatoid-afthritic’patients -
sig. - Significance-level
Zung zung Self-Rating Scale .

Codes for individual variable names used in the computer analysis

are presented as appropriate in the Tables and Appendices.

Most being simply 8-letter abbreviations are more-or-less

self-explanatory.



I INTRODUCTION -
Approximately 50% of the population can expect to suffer from

back trouble at some time in their life. In Western society,

along with respiratory disease, heart trouble and arthritis or

rheumatism, backache is one of the major causes of morbidity

disability and perceived threat to health, particularly in the
most active middle years of life (Rowe, 1969; Benn & Wood, 1975;
Wood & Badley, 1980). Backache causes more time off work than

strikes and the incidence of low back pain disability is growing
more rapidly than the workforce or than other disabilities. The
cost both economically and in terms of human suffering, not only
to the patient but his family is considerable. Paradoxically,
despite efforts of modern medicine, with its associated technology,
the problem appears greatest in the quarter of the world's
population living in Western 'civilisation', while the rest of
mankind seems to be able to cope with backache despite an almost
total lack of technologically orientated medicine, back surgery
or social security.

Patients with low back pain (LBP) present a difficult diagnostic
problem. Even with the newest and most sophisticated clinical
and laboratory techniques, there are a substantial number of patients
in which no organic pathology can be detected (Wolkind & Forrest,
1972). Two types of explanation have been offered for this.

Firstly, our instruments or techniques may be insufficiently sensitive
to detect the organic pathology (Engel, 1959). Alternatively,

presentation of pain complaints may be determined by psychological
factors. Thus, people in distress, for example may develop physical
symptoms as a means of communicating or managing emotional -
difficulties (Leavitt and Garron, 1979a). There is widespread
agreement in the literature that psychological factors are of
importance, especially in the chronic pain patient, but controversy
surrounds the description and precise significance of such factors
(Caldwell and Chase, 1977). An unfortunate consequence of the
clinician's search for explanations for treatment has been the
adoption of a diagnostic dichotomy of '"functional' versus 'organic'.
The diagnosis 'functional' is frequently a diagnosis 'by exclusion'
rather than one based on the presence of significant psychological
features and frequently has pejorative overtones. This simplistic
dichotomy is frequently paralleled by the equally inappropriate



division into 'imaginary' and 'real pain'.
to assess patients physically and psychologica}ly.
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This thesis represents

The contribution of both perspectives to the explanation of the

patient's severiéy of illness‘(as represented by degree of disability)
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I GENERAL AIMS OF THESIS
'~ "The general aim of the thesis is to examine the relative
importance of physical and psychological factors in the prediction
of severity of illness as represented by disability. New measures
of disability and objective physical characteristics are constructed.
The influence of different psychological variables and classes
of variable on the prediction of disability are examined, both
directly and when differences in gender and objective physical
characteristics have been taken into account. The predictive
power of subjective pain ratings will also be examined.
The psychological variables represent four main types:
general personality traits, specific hypochondriacal fears and
beliefs; current psychological stress (as represented by depressive
symptomatology and heightened somatic or autonomic awareness),
and magnified illness presentation (as represented by inappropriate
signs and inappropriate symptoms). - New scales to measure somatic
awareness and inappropriate symptomatology are constructed.
Hypotheses are presented in terms of individual classes of
variable but the results for each type of variable will be examined

not only for the class of variable but also for the individual
independent variables which comprise it.

Hypotheses
17« Disability will be predicted by the objective physical

characteristics of the disease.,
2e Disability will be predicted by general personality traits.

5 Disability will be predicted by specific hypochondriacal fears
and beliefs.

4. Disability will be predicted by depressive symptomatology
and heightened somatic or autonomic awareness.
D« Disability will be predicted.by'magnified.illnessjpresentatidn.
6. Disability will be predicted by subjective pain ratings.
Following the examination of each hypothesis, the particular
independent variable or variables will be examined to determine
the magnitude of their specific contribution to explanation of the
dependent variable and the extent to which this relationship is
attenuated by prior consideration of other independent variables.
The thesis will conclude with brief consideration of other

influences on severity of illness: the nature of magnified illness



presentation or illness behaviour will be examined; implications

for assessment and treatment of chronic LBP will be suggested;

1 - i+

and recommendations for further research will be made.
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IT LITERATURE REVIEW
II.1 The Nature of Pain’
The study of pain has been bedevilled by differences in

theoretical focus and definition, and much of the current confusion
about chronic pain seems to have its origin in uncertainty about
the nature of pain itself. Historically, from the time of
Aristotle, pain was distinguished from the five senses and classed

as one of the "passions of the soul" (Dallenbach, 1939). Thus
Marshall (1894) following Bradley (1888) insisted that pain and

pleasure were mere aspects of experience and to be regarded as

an affective state and not a sensation. Brodie (1837) wrote

that "in 'upper class women' four-fifths of joint pains were
hysterical and claimed that the primary factors were 'fear,
suggestion and unconscious simulation'" (cited in Merskey &

Spear, 1967, p 59). Increasing sophistication in physiology
linked pain as a sensation with nerve fibres. The classical
approach, based on specificity theory, explained all pain
phenomena on the basis of specific nerve impulses which were
transmitted over special pathways to a pain centre. Head (1920)
made a clear distinction between 'discomfort' and 'pain' ‘
anticipating recent statistical studies on the rating of pain which
have distinguished clearly emotional and sensory components.,

More recently, factors determining treatment-seeking and complaint
presentation have implied that the nature of pain cannot be
understood without an appreciation of the context within which the
pain is being presented or evaluated, and marked cultural differences
in the expression of pain suggest that not only is the question
'what is the nature of pain' unanswerable, but the formulation

of the initial question perhaps needs reconsideration. On the
one level 'pain' can be construed as a Platonic idea, the specific
manifestations of which are many and various, or on the other hand
one can consider the occurrence of pain events, whether
physiological, behaviourai, emotional, cognitive or socio-economic,
and reformulate the initial question into a series of questions
about pain phenomena, each answerable within a specific discipline
with its associated theoretical assumptions and 'language-games'’

or rules about language usage. The approach in this thesis will

\5




be that of linguistic parallelism, leaving aside the complex

philosophical issues concerning the relationship between mind
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II LITERATURE REVIEW |
II.2 Incidence and Prevalence of -Low Back Pain (LEP)

"It has been estimated recently. that acute and chronic pain
costs the national economy of the U.S.A. between 85 and 90 billion

dollars annually and nearly one-third of the American population
has persistent or recurrent chronic pain. Over 50 million
individuals are either partially or totally disabled for periods
of days, weeks or months, and some permanently (Ng, 1981).
Furthermore, on the basis of these data,-it was estimated that

as a result of chronic pain, well over 700 million work days are
lost. Of all chronic pain problems, perhaps the most intractable

is Low Back.Pain (ILBP). The LBP patient represents 50% of patients
passing through the Rehabilitation Institute of Chicago (Addison,
1981), 64% at the North West Pain Center, Oregon (Seres et al, 1981),
65% at Emery University Pain Control Center (Brena.et al, 1981),

50% at University of Virginia Pain Clinic, Charlottesville (Carron
and Rowlingson, 1981), 100¥ at the University of Miami School .of
Medicine Program (Rosomoff et al, 1981), 23% (with lower extremities)
at the University of North.Carolina Pain Clinic (Gregg and Ghia,
1981), 67% (with headache) at University of Washington Clinical

Pain Service (Murphy , 1981) and 30% at the New Hope Pain Center
(Crue and Pinsky, 1981).

- LBP is not only the most frequent pain problem, it is also
one of the most frequent and costly health problems. It has been
described by Finneson as the worst plague of the twentieth century
- (Neal, 1978). Hult (1954) on the basis of early Swedish research
suggested that about two-thirds of all people experience LBP at.
some time in their lives and over one-third are at some time
incapacitated by it, but.these figures are probably too. .conservative
(Nachemson, 1976). Rowe (1969)nha$,shoqn that LBP is the second
most common cause of time loss from work (second only to upper
respiratory infections) and the incidence of compensable time loss
from work would appear to be about 2% of wor. :rs per year (Kelsey
et al, 1979; Nachemson, 1976).. There are some eight million
Americans with permanent impairments of the spine and of the
chronic health conditions these are the most common and costly
during the prime working years (Kelsey et al, 1979; Nachemson, 1976).
In Industrial Settings 13-38% of all injury claims involve the
low back (Drouin, 1973; Kosiak et al, 1966; Schein, 1968; Stermbach
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et al, 1973a;Troup 1965). Cross cultural comparison of costs and
and actual incidence of LBP cases is clearly problematic, but

it has been reported that at the British Columbia Workers'
Compensation Board (BCWCB) over 25,000 new LBP claims are received
each year (Satterberg, 1978). Many annual cost figures are
stated in millions if not billions of dollars (Wilfing, 1981).

In the United Kingdom, the problem of LBP is of comparable
magnitude. Backache causes more time off work than strikes and

each year some 12 million working days are lost by a third of a
million people with backache. 1.1 million patients consult their
family doctor, 487,000 new patients are referred to hospital out
patient departments, 34,000 are admitted to hospital and 5,100
have an operation on their back (Benn and Wood, 1975). Other
surveys have shown that 25% of all working men are affected each
year (Haber, 1971), that one man out of twenty-five changes his

work because of back pain (Taylor, 1976). On any one day 0.05%
of the British workforce will be off 'work with back trouble for

more than six months (Wood & E:adély,légo ) Between 20 and 35%
of all new orthopaedic referrals concern backache. Cumulatively
there are 80,000 people in the United Kingdom (about 0.015%)
permanently disabled by backache and 'arguably the worst back cripples
result from the 10-15% of operations which fail and lead to
repeated back surgery (Waddell et al, 1979). The total annual
cost of backache in Britain is at least £3§0. million. Other
international incidence data are presented by Andersson (1983).

Even more disturbing than the incidence and cost figures
concerning LBP are recent analyses indicating that the incidence
of LBP disability-is growing more “rapidly than the workforce or
other disabilities generally (Brown 1977: Drouin 1973; Kélsey et
al, 1979; Kosiak et al, 1966; Tunturi and Patiala, 1980; Wickstrom,
1978). | '

It is clear that despite increasing soPhiéticafion in
technological medicine, the problem of LBP, with its associated

staggering financial implications and human suffering remains
a major challenge for health care professionals.



IT LITERATURE REVIEW
Il.3 The Nature of Low Back Pain

The Anatomy of the Lumbar Spine
A detailed account of the anatomy and physiology of the lumbar

spine is presented in many authoritative textbooks (Jayson, 1976a)

and only the briefest of accounts will be presented here.

The lumbar spine is composed of five bony vertebrae extending
caudally from the 12th thoracic vertebra, which is the lowest

vertebra having an attached rib to the fused vertebrae which form
the sacrum. The lumbar vertebrae and sacrum form a curve, concave
posteriorly, referred to as the lumbar lordosis. Each vertebra
consists of a solid approximately cylindrical vertebral body with

a number of bony posterior projections which ﬁrovide,transverse

and spinous attachment processes for ligaments binding the stack

of vertebrae together with superior and inferior articular processes
forming joints between adjacent vertebrae. The inferior articular
process of one vertebra and the superior process of the next lower
vertebra form the facet or apophyseal joint. The dura-clad spinal
nerves, or cauda equina, lie within the spinal canal formed by the
vertebral foramina., The pedicles of each vertebrae are arched
between the vertebral body and apophyseal joint, creating inferior
and superior notches and the nerve roots, serving sensory and motor
functions in the lower body leave the spinal canal through the holes

or foramina formed by these notches between successive stacked
vertebrae.

The vertebrae are separated by intervertebral discs which act
like cushions and are structually similar to flattened golf balls
haying*cartilgginous end plates at the disc's interface with the
vertebral Bo&ies, a gelatinous centre called the nucleus pulposus,
and a spirally arranged fibrous periphery called the annulus
fibrosus which is composed of very long-chain organic molecules
including collagen and mucupolysaccharides. Hydraulic action
allows the healthy disc to distribute weight evenly on the
vertebral end plates while allowing movement in all directioms
(Nachemson, 1975; Parke and Schiff, 1971). The vertebrae are
bound together with numerous short ligaments between the vertebral
bodies and between the transverse and spinous processes, and by
posterior and anterior longitudinal ligaments running the length




of the spinal coluon.

The bony segments of the spinal column are surrounded by
nunerous muscle groups which stabilize the column and provide
motor power for movement in all planes. Perhaps surprisingly
the exact functions of various muscles of the back.are not well
understood (Basmajian, 1974) but those muecles lyiog'parallel
to the spine must have major 1nvolvement in flexzon/éxtenemon
of the trunk, while those muscles with oblique orientations

must have major 1nvolvements.1n rotation of the trunk and spinal
stabilization (Farfan, 1973). |

Biomechanics of the Lumbar SEine

The oblique muscles in various combinations prov1de the
motor forces for rotational movements of the trunk, the degree
of rotation being limited by the obliquely orientated, wedge
shaped apophyseal Joints. Flexion and extension of the trunk
are brought about'by two mechanisms: firstly,bfﬁcoﬁtraction of
muscles running'parailei1to and posterior to theiSPinal column,
with possibly some help from the oblique muscleeyand; secondly,
by a hydraulic "balloon effect" involving the abdomen (Bartelink,
1957)- The balloon effect is created by the tightening of the
oblique abdominal muscles which causes the soft abdominal contents
to push on the peltic'floor and diaphragm,‘thefeby promoting
extension of the trunk. This effect is probably important to

movements of the trunk because extension brought about only by the

muscle groups posterior to the spinal column is limited by the very
ineffective mechanics of a first class lever hating*a.very long

lever arm to the load and a very ‘short lever arm to the mode of

!

the force.

The muscles posterior to ‘the spine, which proviﬂe the motor
force on the "short arm" of the lever are of massive size and have
been calculated (Farfaﬁ, 1973) to be capable of a direct pulling
force of 650 pounds. The forces operative on the lumbar discs are
maximal at the ' and 5 levels (Nachemson and Morris, 1964) this
being the instant centre of rotation of the body (DePalma and

Rothman, 1970) in flexion/extension. It has been suggested, for
example, that a 170 pound (12 stone) man lifting 200 pounds (1k4
stone) can place a load of 2000 pounds (140 stone) on hisIS-S1 disc,
but this figure may be somewhat excessive (Farfan, 1973). Nachemson

and Morris (1964), using a pressure transducer to measure intradiscal

10
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forces, have reported a loading of 220 kilograms in the third
lumbar disc of a man lifting a 50 kilogram weight.
Pathology and the Lumbar Spine

A number of pathological conditions have been implicated in
LBP. It has been remarked (Jayson, 1976b p 562) that radiological
changes of lumbar spondylosis and apophyseal osteoarthritis are

very common but that the associated symptoms are extremely variable.

In fact such indications of wear and tear are a reflection of

the ageing process. It is not infrequently found that in studies

of asymptomatic subjects, marked radiological changes can be
demonstrated. Diagnostically, the clinician has to exclude
inflammatory disorders, neoplastic disorders, metabolic disorders,
Paget's Disease and sources of ''referred pain'" experienced in the
lumbar back but originating with pathology in the pelvic or
abdominal viscera. Of the structural disorders possibly implicating
LBP, the most frequent is a prolapsed intervertebral disc (Hirsch,
1966). This involves a decrease in the height of the disc and
a subsequent degeneration of other parts of the joint. The
aetiological processes responsible for disc degeneration are not
wholly understood. It has been suggested that an autoimmune
reaction may lead to breakdown of intradiscal material (Bobechko
and Hirsch, 1965) but this would still require an antecedent
breach of the membrane which normally isolates the disc. The
recognised diurnal variation in disc height associated with a
decrease in water content after a day in the erect position (Brown,
1971) suggests that weight bearing on the disc causes the change.
With age, the water content of the disc and the disc height
decreases (Brown, 1971), this change being associated with increased
viscosity of the nucleus pulposus and derangement of the annulus
fibrosus (Rifégg; and Fahrni, 1970). With these changes, the
discﬁloses its capacity as a distensible cushion and shock
absorber, and the gel of the nucleus pulposus may become extruded
through rents in the weakened deranged annulus (Ritchie and Fahrni,
1970). |

Trauma, i.e. sudden, unusually high weight loading on the
spine would appear to be an insufficient explanation of disc
herniation since only 20% or less of disc herniations appear to be

preceded directly by trauma (Dillane et al., 1966; Hirsch, 1966)

and even those cases are usually lifts of under 50 pounds (McGill,

11
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1968). Such lifts may simply precipitate rending and'extrusion

of already weakened discs. A number of additional factors

lend support to implication of prolonged weight loading ard disc

degeneration. Firstly, a primary factor leading to disc

degeneration is probably the force placed on the discs by'the

mechanics of man's erect posture, as it has been demonstrated

that quadrupeds forced to assume this posture develop disc lesions

that would not otherwise develop (Yamada, 1962). Secondly,

the maximal forces in the human spine are operative at the I4 - L5

and 15 - S1 levels, and it is at these two levels that 96% of

. all disc protrusions occur (DePalma and Rothman, 1970). Furthermore,

biomechanical considerations indicate that the major forces act

on the posterior aspects of the lumbar discs and it is there

that the vast majority of breaches of the annulus occur (Wilfling,

1981). The evidence concerning the association between

heaviness of work and LBP or disc degeneration is unclear

(Nachemson, 1976; Troup, 1965) but will be discussed later.
However, once disc generation has occurred, a well documented

chain of other degenerative changes seems to take place. With

the decrease in disc height the flexion/extension movemerts shifts

posteriorly (White and Panjabi, 1978) and the wedge shaped

apophyseal joints are driven together so that their normal light

sliding action is destroyed and a heavily laden grinding action

results which soon destroys the smooth cartilaginous surfaces of

the joints and results in the development of inflammation and

rough, arthritic surfaces. Secondly, the vertebral bodies themselves
may come in close contact creating lips or spurs on their anterior
or posterior margins (MacNab, 1971).

It seems that pain can be produced in the degenerated joint
in a number of ways. ' The adult disc itself does not appear to
be supplied with pain fibres (Hirsch, 1966) but the ligaments
containing the disc between the vertebrae and the capsules of the
apophyseal joints are richly innervated and can be sources of
pain (Frymoyer and Pope, 1978). Secondly, muscle spasm, thought
to reflect a splinting reflex protecting a sore joint is often
seen in the posterior muscles of patients with LBP and may be a
source of pain. Thirdly, a protrusion of nuclear disc material,

and/or the lips and spurs formed on the vertebrae, can impinge on

L

.y

12



"

the cauda equina or nerve roots and pain and/or motor and sensory
H oo K *

losses then result in the peripheral area innervated by the impinged
nerve. This is the pathological mechanism which has been

ldentified as being responsible for the symptom complex known
as sciatica (Mixter and Barr, 1934).

Spasm (hyperactivity) of the back muscles is a ver& frequent
‘observation in patients complaining of LBP. De Palma and
Rothman (1970) referred to spasm as a consistent finding and
Nashold and Hrubec (1971) systematically documented back muscle
spasm clinically in 72% of a series of over 1000 patients. The
back muscles of many LBP patients are rigid and boardlike even in
a rest posture (Nashold and Hrubec, 1971). Muscle spasm is
reported in LBP patientsﬁin the acute phase of the disease
although with varying;incidence; This variability may be =
explained in part by*fhe assessment procedure. Muscle spasm 1s
usually assessed clinically by palpation "y gross and highly
subjective procedure thchnoJ@oubtisuffers a high error rate in
differentiating abnormal activity of muscle lying under variable
thickness fat pads from the 'normal muscle tightness resulting

from posture and possibly also the patient's tenseness during
examination" (Wilfling, 1981,p20). The statistical unreliability
of spasm as a clinical ratingrecently has been demonstrated
(Waddell et al., 1982). Many EMG studies of back patients can

be found.in.the literature but these studies involve the qualitative
diagnostic use of EMG measures for the detection of denervation

of muscle groups by impingements on the nerve roots at the spinal
level. Some attention has been paid to muscle tone per se.
Wilfling (1981) reports of a series of Japanese studies seeming to
demonstrate higher back muscle tension in LBP subjects in
comparison with normals during various movements and in various
statlc postures and it has also been found that with prolonged
standing LBP subjects showed increases in posterior back muscle
EMG, whereas normal subjects showed EMG decreases ( Jayasinghe

et al., 19738). Some indirect evidence of increased tonus in the
back muscles of LBP patients is also available. LBP patients
show decreased lumbar lordosis (Farfan, 1973, Nashold and Hrubec,
1971) and a biomechanical analysis has shown that tightening of

the posterior back muscles flattens the lordosis (Farfan, 1973).
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It has also been shown that the ratio of tonic (slow) muscle

volume to phasic (fast) muscle volume is higher in the back muscles
of patients with a history of LBP than it is in normal subjects
Hafner et al (1966) pharmacologically bfought about total muscle
paralysis in tﬂéirdpatiehts for 15-20 minutes thrice weekly and
reported dramatic enduring relief of LBP symptoms and Schlesinger
and Stinchfield (1950) injected the back muscles of their

patients with Myanesin, a potent muscle relaxant and reported
prompt pain relief in the patients, the relief being permanent

in some. Recently biofeedback from the lumbar muscles has been

used in gait analysis and in retralning'walkmng at Swedish Hospital
in Seattle (Cram and Steger, 1982).

In general, with the exception of clearly identifiable
inflammatory, neoplastic or metabolic diseases, Paget's disease
and a number of structural abnormalities, the precise cause of
chronic back pain is frequently unclear and it still seems true
that LBP has "No generally accepted pathological lesion with a
scientifically applied therapy" (Fahrni, 1975, p93) and the
clinician is frequently presented with a set of signs and symptoms,
prominent among which are the complaint of pain and of incapacity
or disability, which permits neither a clearcut unequivocal

diagnosis nor an associated treatment directed at clearly identified
pathology. | F
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II LITERATURE REVIEW

II.4 The Treatment of LBP
If traditional medlcal'methods had been successful in the

treatment of LBP then the role of psychologlcal factors perhaps

il
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never would have been considered since orthopaedlc problems
traditionally have been located flrmly*wlthin physical rather

than psychosomatlc medicine and it is only relatively recently

that chronic pain problems,ﬁw1th.the1r a55001ated.phy51cal, social
and psychological dlmen31ona, have become an object of study in
their own right; partlcularly‘ln North America where the multi-
disciplinary pain clinic has become established as a diagnostic
and treatment facility for the chronlc paln patlent a high
proportion of whlch.are chronlc LBP patlents. It is then the
failure of*medlcal treatment to halt the rising incidence and
prevalence of permanent dlsablement aecondary to back problems

which has demanded the widening perspectives now apparent in

consideration of the chronic LBP patient.

Natural History of LBP
- Clinical experience suggests that there is a relatively

similar course apparent in the hlatory ‘of most LBP patients.

Most LBP seems to be of insidious onset or associated with only
minor trauma. When the patlent presents to the doctor, he usually
complains of LBP,fperhaps accompanled'by'buttock or leg'paln and
reports dlfficulty in a.number of aspects of daily 11v1ng.
Follow1ng the taklng'of a general and.med1oa1 hlstory the doctor,
hav1ng'excluded other physical dlsease'may question the patient

in more detail about the location of the pain and attempt to

elucidate influences on the quality or quantlty of pain experlence.

Durlng-a.physical examination the phy51c1an may attempt to locallze**
the pain by palpatlon, determlne restrlction in motlon of the
spine, and identify any sensory or motor 1osses in the lower
extremities. A number of reflexes of the lower body are also
elicited and compared bilaterally. The purpose of this
examination of signs and.elicitation of aymptoms is essentially
twofold:‘firstly to exclude serious pathology (discussed'abote)i
and secondly to attempt an estimateﬁof the severity of the LBP.
What the physician hopes to find duriné the examination procedure

1s a series of pain patterns and localizations in the back
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coupled with pain and sensory, motor or reflex losses in the
extremities which correspond to discrete dermatomes supplied
by the nerve roots leaving the vertebral foramen of the painful
level. Frequently, however, inconsistencies in the overall
"physical" picture emerge and the necessity for consideration
of non-physical aspects to the pain presentation becomes apparent
(Waddell et al, 1980). - Lack of standardization in procedures
used to identify individual signs and symptoms, and in the -
integration of such information into an overall diagnosis is
shown by the unreliability of much such clinical information
(Waddell et al, 1982).

Conservative Medical Treatment of LRBP

- Following such a procedure, the general practitioner will
almost invariably:prescribe analgesics for pain relief and
supposed muscle relaxants such as Diazepam for the relief of
muscle spasm although there is no convincing evidence that °
Diazepam or similar drugs have any effect in reducing muscle
spasm per se (Chapman and Feather, 1973). - The patient is
usually also instructed to restrict his activity to varying degrees,
supposedly to allow any natural regenerative process to take
place, and depending on the severity of the problem, bed rest may
be prescribed. The majority of patients recover in 6-8 weeks
without the necessity for further more specialized diagnostic
assessment or more specific. treatment. .. If the patient's symptoms
persist he may be referred directly to an orthopaedic
department, department of rheumatology, or sometimes directly
to a Back Clinic, - Alternatively, if the facilities exist,
the patient may be offered physiotherapy (although in the United
Kingdom such facilities are usually offered in conjunction -
with referral. to Departments of Orthopaedic Surgery or Rheumatology).

At this "intermediate'" stage in treatment, a convincing
organic diagnosis is frequently lacking. 86% of all admissions
to the British Columbia Workmen's Compensation Board Rehabilitation
Clinic had the vague diagnosis of 'low backsprain' (Gunn and
Milbrandt, 1976), "sprain" being a .term usely used by most general
practitioners.to indicate that no gross .structural damage is
evident (Adams, 1962)‘, The term physiotherapy seems to cover
a variety of procedures which vary both in their style and in

16




their objectives., Firstly, there are applications of'heat,
ultrasound, and massage, which are orientated towards reducing
muscle spasm and pain. Secondly a graded series of exercises

to "loosen up" the spine may be offered in an attempt to

increase ranges of motion and mobility. Thirdly, strengthening
exercises, especially for the abdominal muscles needed in the
"balloon effect" may be given. In addition, the patient may

be taught postures and ways of lifting which in future will place
minimal forces on the low back and discs. Corsets or lumbar

spine supports of various kinds may also be prescribed to support
the lumbar spine and restrict its movement. (In fact, how a
corset works is not certainj it is not.very effective at
immobilizing the spine, but could help by increasing the intra-
abdominal pressure so that some body load is transmitted through
the abdomen rather than the vertebral column; Bartlelink, 1957).
Intermittent or prolonged traction may be applied manually or
usually mechanically to the lumbar spine, yet although symptoms
are often relieved during the period of traction there.is no
evidence that intermittent treatment improves the rate of recovery
(Mathews and Hickling 195) . Finally there have been several
different methods devised for manipulating the lumbar -spine
(Cyriax, 1969; Maitland, 1973) and it has been suggested that
the size of a lumbar disc prolapse can be reduced by manipulation
(Mathews and Yates, 1969). Although some patients benefit,

"the true value of manipulation remains controversial and, in.
the lumbar spine, controlled trials (Glover et al, 1974; Doran
and Newell, 1975) have failed to show any real advantage over
placebo treatment'"(Jayson, 1976b,p 579). Furthermore, although
conventionally the physiotherapies can be considered as conservative
forms of treatment, occasional incidents of severe neurological
complications following manipulation due to damage to the
vertebral artery have been reported (Smith and Estridge,,1962).
Jayson (ibid) in agreement with Nachemson (1976) concludes

"With such confusion over the values of these different forms

of treatment, they may all be no better than simple ergonomic
adviee to back pain sufferers on how to protect their spines
during bending, lifting, sitting and working" p 579.
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In addition to the prescription of analgesics or muscle
relaxants (mentioned above) local injections of anaesthetics
plus long acting steroids are sometimes used. Extradural
injections of large volumes (10 to 50 ml) of dilute anaesthetic
and steroid may be given through a lumbar puncture needle into
the extradural space or via the sacral hiatus. It has been
claimed (Dilke et al, 1978) that this technique produces
significant pain relief and earlier return to work. Nerve
blocks (O'Neal 1974) have been used -both diagnostically and also
to "mimic" response to more radical and perhaps irreversible
surgical or chemical procedures. It has also been claimed
(O'Neal, ibiﬁ) that temporary blocks repeated at frequent
intervals are especially useful in chronic pain that is due to
abnormal reflex phenomena such as nerve root fibrosis and
causalgia. Other 'physical! methods of treatment currently in
vogue are transcutaneous electrical nerve stimulation (or TENS)
and acupuncture.

TENS has been used since the mid-sixties for the relief of
pain and for the last ten years, advances in computer technology
have led to the proliferation of portable TENS units. Reports
of their efficacy have appeared (Augustinsson et al, 1977; Burton,
1976; Loeser et al, 1975; and Shealy, 1974) but most studies have
been uncontrolled and suffered from heterogenity of pain sites
and lack of documentation of the pain history. Controlled studies
have shown the effectiveness of TENS in controlling post operative
pain (Hymes et al, 1973; Rosenberg et al, 1978; Vander Ark and
McGrath, 1975) but it appears much less useful for long-term pain
(Taylor et al, 1981). Furthermore, in an experimental pain
study incorporating four levels of dental tooth pulp stimulation,
although TENS reliably affected the perception of all levels of
dental stimuli, the observed effects appeared small and dependent
on the stimulation of a particular anatomical focus (Chapman et al,
1976). In one of the few studies with adequate follow up,
Eriksson et al (1979) compared conventional TENS with acupuncture
-like TENS in a 2 year follow up study of 123 patients.
Approximately 30% were still using conventional TENS at 2 years,

but this seems to have been a heterogeneous group and only three

of the seventeen patients with no objective signs of somatic

illness and a positive psychiatric evaluatien were continuing to
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use the TENS unit even at 3 months. In a study of chronic

benign pain (mainly'chronic LBP), it was found that TENS was
relatively ineffective for patients with unsuccessful surgery

but in the great majority of patients who were not candidates

for surgery, the TENS although not producing'reporf or significant
pain level or reduction in analgesic usage, did produce markedly
increased activity levels at one-year follow up (Sternbach et al,
1976) .

In the last ten years, acupuncture has become increasingly
employed as a treatment modality, not only within conventional
health settings but also as an isolated treatment facility outside
the N.H.S. While much of the impetus for the development of
such techniques seems to have followed the 'thawing' of cultural
relations between China and the West (Chapman 1982), it was
recognised (Traveil and Rinzler, 1952) much earlier that referred‘
pain may be relieved by intense stimulation applied to "trigger" ”
areas i.e. distal areas whose stimulation changes the intensity
of the pain'response, since the time of the Korean War it has been
known (Sola, 1982) that dry needling of the trigger area, i.e.
simply moving needles in and out of the area without injecting
any substance, is sometimes effective. Despite the multiplicity
of apparently alternative acupuncture pathways, there are strong
similarities between at least some of the Eastern systems and
Western physiology and there have been studies comparing the
techniques (Ghia et al., 1976). There is no general agreement,
however, on specific point selection since although the success

rate is alledgedly high when the needles are in acupuncture points

(Anderssonand Holmgren 1975; Smith et al., 1974) other studies using
non specific point selection claim equally high success rates

(Gaw et al,, 1975, lee et al., 1975). Although reports vary, most
studies indicate at least some degree of pain relief in one-half
to two-thirds of the patients treated, but little attention has
been pain either to appropriate selecfion of patients or the
prediction of response to treatment (Toomey et al., 19?7i. The
latter study, while interesting, suffers from lack of numbers

and primitive statistics. A similar evaluation cén be made of
another study (Mendelson et al., 1978) which, while on a slightly
larger sample (n=80), and one of the few to use a.rénge of |

peychometric measures rather than the usual M.M.P.I. (see below) |

il
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because of its inadequate research design, raised as many questions
as it answered. Thus although it demonstrated that chronic
pain patients scored higher than normals on neuroticism, hostility,
hypochondriasis and depression, it said nothing about response
to treatment.

Recently, a major review on the evaluation of the clinical
effects of acupuncture has appeared (Lewith and Machin, 1982).
The article discusses in considerable detail methodological
problems inherent in acupuncture research, and suggests that
meaningful comparisons between alternative treatments may be made
by using 'pain free intervals' with subsequent analysis using
life table techniques. Adoption of such an approach ought to

make proper evaluation of acupuncture much easier in the future.
Radical Treatment of LBP

If the patient continues to be symptomatic, a number of more
specialized investigations may be undertaken (The use of specialized
techniques 1n the identification of pathology is reviewed
elsewhere (wgddell, 1982) and will not be reviewed here). If
clinical signs suggest that a disc protrusion is compromising
a nerve root or the cauda equina, a myelogram may be und;rtaken
to aid in the exact localization of the impingement as an aid to
surgery, although frequently it seems to be carried out on a more
exploratory basis. 90% of disc prolapses, however, can be
diagnosed clinically without any need for myelography. The
technique involves the injection of a radio opaque dye into the
subarachnoid space when disc protrusions are seen as indentations
in the column of dje. The accuracy of the technique and the
merits of various types of solvents are reviewed elsewhere (Waddell,

1982). -If a consistent picture emerges from the clinical and

myographic signs, then surgery (or more recently chemonucleolysis)
may well be undertaken.

In the surgical procedure of discectomy, the soft tissue
overlying the posterior elements of the vertical column is
separated and the vertebral canal entered between the posterior
elements of the vertebrae so that the protrusion and nucleus
pulposus can be curetted. Laminectomy, i.e. partial or total
removal of the bony laminae, may also be undertaken to facilitate

access to the spinal canal and provide more space for the cauda
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equina and nerve roots in the degenerated joint. Spinal fusion
may be used when vertebral instability is found. In such a
technique, the vertebra is immobilised by attaching it to

another vertebra with various configurations of screws and/or

bone-implant bridges.

Chemonucleolysis is a procedure developed relatively recently.
Here the nucleosus pulposus of an offending disc is dissolved
by injection of the disc (using x-ray guidance of the needle)
with chymopapain, an enzyme which selectively destroys the major
water-binding material of the disc. While the success rates
of chemonucleolysis appear equal to surgery (Norby and Lucas, 1973),
it seems to enable faster return to work (McCulloch 1977).
Conclusion

Differences in diagnosis, therapeutic procedures, outcome
criteria and lack of appropriate research designs make it difficult
to assess the effectiveness of conservative and radical approaches
to the physical treatment of LBP. While it has been claimed
(Naylor, 1974) that 80% of patients were better after the removal

of a proven prolapsed disc, rates based on indices of patient
function have been as low as 40% (White, 1969) and 13% (Kosiak
et al., 1966). The success rate of spinal fusion has been
variously reported, with figures as low as 22% for patients with
ambiguous indications for surgery (White, 1969).

A recurrent finding (White, 19663 Waddell et al., 1979) is
that the probability of a“successful outcome decreases dramatically
with multiple surgery.’ A “ | -

While conservative and radical approaches to treatment have
been successful for a proportion of patients, the increasing
prevalence of long-term disability (Seres, 1982) and the advent
of the multidisciplinary pain clinic (Ng, 1981) bear testament

to the limitations of traditional approaches based on the physical
disease model. |
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IT LITERATURE REVIEW

II.5 The Assessment of Séverititof Illness
The Assessment of Pain

2 N

The assessment of pain can be separated into self-report
methods using graphic or verbal ratings; and experimental pain

matching techniques in which pain is induced under experimental
conditions and then compariéonmade with, or inference made to,
clinical pain.

Graphic and Verbal Ratings
The use of simple rating scales to assess subjective feelings
has a long history (Hayes and Patterson, 1921). More recently
(Aitken, 1969) the use of a 100 mm line to assess mood has been
advocated, and their use in drug trials has also been recommended
(Bond and Lader, 1974). The validity and reliability of the

Visual Analogue Mood Scale is comprehensively reviewed elsewhere
(Luria, 1975) and will not be discussed here.

Visual Ana‘loﬂsge Scale for Pain
~ One of the earliest attempts to obtain a measure of pain
severity using such a scale was the subjective Dol Scale (Hardy

et al, 1952) devised for use with the Hardy-Wolff-Goodell

Dolorimeter. Since then there have been many variations on what
is essentially a common theme. The common feature of all such
scales is that the subject is given a scale on which he is asked
to represent the intensity of his perceived pain by marking the
scale. The most basic type of analogue scale is the simple

descriptive scale consisting of a line with a numerical or verbal
"anchor'" at either end to indicate the direction of scoring.

More often, sub-divisions along the line are indicated. By

convention, the scale is called a visual analogue scale when only

endpoint descriptors are used such as '"no pain" and "pain as bad

as it could possibly be', and a graphic rating scale if levels or
degrees of pain are indicated e.g. with-words such as '‘mild’,
'moderate' and 'severe'. While subjects usually have little
difficulty using such scales to indicate levels of pain, as with

all scales, increasing the sensitivity of the instrument by

gggding the instrument more finely effectively reduces its reliability.
In a comparison of the graphic rating scale with a simple

ﬂescriptive method it was found (Berry and Huskisson, 1972) that
73% of the patients used only the levels indicated by the descriptivé
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terms, but this problem did not occur with the analogue scale
(where the descriptive words are used only for the ends of the
scale). In practice slight differences in the design of such
scales seem to have little effect. Perhaps the most widely used
is the 10 cm line (Pilowsky and Kaufman, 1965; Pilowsky and Bond,
19693 Sternbach, 1974) for although a.nuﬁﬁer of patients prefer
a descriptive scale, as a research tool, the 10 cm line (usually
scored on a 0 to 100 scale) has advantages, especially where
repeated testing is required. The scoring can assume interval
level of measurement, the scale has increased sensitivity, and
although it is difficult for some subjects to use this type of
scale, clear instructions can help to overcome confusion.
In a comparison of six different types of visual analogue and
graphic rating scale (Scott and Huskisson, 1976)°only the visual
analogue scale and the graphic rating scale 'used hori;ontaliy
with words spread out along the length of the line were satisfactory.
Recently (Reading, 1930) - however, the unidimensional *
approach has been seriously questioned. The assumption behind
the rating of pain intensity using simple linear scales is that
it is possible to assess pain simply by measuring its intensity.
As was mentioned above, pain is influenced not only by sensory
input, but also culture, emotions, psychological processes and
reinforcement contingencies (Sternbach, 1978). In a small study
of episiotomy patients (Reading, 1980), present pain intensity, a
verbal rating scale (from the McGill Pain Questionnaire, see below),
a visual analogue scale and a numerical scale were compared, the
relationship between intensity and emotion (state anxiety) was
clearly shown and evidence produced to support the inadvisability

of reliance on single rating scales and the need to assess various
components of pain.

The Pain Drawing -

Outlines of the body, posteriorly and anteriorly are frequently
presented to patients who are asked to indicate the location of
pain. Such information may be used to give some sort of measure
of pain intensity, to examine differences in laterality of pain,
to record different types of ‘pain or as a visual aid for patients
who are finding it difficult to describe the location of their pain.

Such a system has been used specifically with low back patients

Jn
o0
iy
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(Ransford et al, 1976). A scoring system was devised to indicate

“psychoiogic involvement! and rated on the basis of unreal drawings
(primarily characterized by poor anatomic localizationj "expansion'

or "magnification" of pain; particular emphasis and the identification
of additional painful areas.) The main justification suggested

by its authors was a high correlation with the Hs and Hy scores

of the MMPI (see below). This was obtained, however, from a

particularly skewed, highly selected population with a large number
of previous operations and high incidence of psychological features.
In a subsequent study Doxey et al (1979) found a much lower
relationship. Recently, in a study of 212 back patients (Von
Baeyer et al, 1983) over half of the patients meeting MMPI criteria
for psychological involvement in their pain were incorrently
identified as normal using the Pain Drawing. Since the MMPI
itself is only weakly related to outcome of treatment, relationships
with the MMPI clearly cannot be taken as a validation of the usage
of the Pain Drawing as an outcome measure. It would of course

be much more relevant to examine its relationship directly with
outcome measures. A recent study (Toomey et al, 1982) using the
Pain Drawing used enumeration of total sites as a measure of pain
extensity and recommended the Pain Drawing as a clinically useful
variable for prediction of functional/behavioural disturbance and
psychopathology in chronic pain patients. The authors acknowledge
that further investigations are needed to clarify the relationship
between pain extensity and the physical/anatomical characteristics
of pain.

| While the original scoring system is cumbersome and perhaps
suggestive of a degree of precision not really present, it may
have some utility as a screening procedure for patients requiring

further psychological assessment and would seem worth including
in an assessment battery.

McGill Pain Questionnaire (MPQ)

With the exception of the visuu. analogue scale, perhaps the
most widely used pain rating scale is the MPQ. Melzack and

Torgerson (1971) asked subjects to classify 102 pain related words

gleaned from the clinical literature into smaller groups describing
different aspects of pain experience. On the basis of the
tsubjects' responses, the words were categorised into three major

classes and sixteen subclasses. To the sensory, affective and
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evaluative classes were added a further miscellaneous group of

four subclasses (Melzack, 1975) and four different types of score
derived (based on scale-value, rank-value, number of words chosen

and a number-word combination of pain intensity). A number of
studies have reexamined the structure of the MPQ. Crockett et al
(1977) identified five factors which 'overlapped considerably!

with the Melzack and Torgerson a priori classification of pain
descriptors, but did not support the practice of using total scores

derived from the scale as dependent variables. Thus, while the
multidimensional nature of pain description was supported, their
results suggested a finer categorical breakdown of subjects'
endorsements of pain descriptors was needed. Leavett et al (1978)
administered 74 verbal descriptorsinya.randomly ordered sequence

to 131 back patients. Seven factors were reported to underlie

the patients' responses. Five of the factors were composedentirely
of sensory descriptors while the remaining two were defined primarily
by sensory and affgcfive descriptors. The stability of these
factors however has been questioned on the grounds of the subject:
variable ratio (manifestly inadequate) and on overfactoring (Prieto
et al., 1930) although identification of the '"correct!" number of
rotated factors would appear to be more of an art than a science.
Prieto et al. (1980) identified four factors accounting for the
majority of the variance on LBP patients' responses to the MPQ.
Three factors were composed solely of sensory, éffective and evaluative
categbries respectively. The fourth factor was defined by both
sensory and affective items. While their study was adduced as
evidence corroborating the three factor structure of the MPQ, the
authorsﬁadvisedpreplication in a variety of treatment settings.
Byrne et al. (1982) using an identical population base (although

a later cohort ofpétients) produced confirmation_of the_sensory;

pressure, evaluative and affective-sensory factors previously identified,

although the punishing affecf factor was not successfully cross-
validated ®

A number of studies have investigated the validity of pain

descriptors. Gracely etial. (1978), using a series of sensory and

affective paln descrlptors (but not the MPQ) found that a pharmacological
intervention (diazepam), aimed ‘specifically at emotional distress

secondary to experlmentally'lnduced pain, resulted in changes in

the use of affective but not sensory pain descriptors. In a psycho-
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physiological study (Dowling, 1983) reactive components of the MPQ

were found to relate to skin conductance levels. In a study of

oncological patients (Graham et al., 1980), the reliability of the

MPQ was confirmed. Kremer % Atkinson (1981) found that chronic

benign patients who had reliably higher affective scores on the

MPQ also had significantly higher scores on the somatization, depression
and anxiety scales of the Brief Symptom Inventory and on the three
major infirmity scales of the Sickness Impact Profile. In a later
study (Kremer et al., 1983) the affective score proved a better

predictor of psychological disturbance than the other scale. Using
multiple regression techniques they demonstrated the redundancy
of the other scales.

Melzack et al. (1982), however, in a study of acute pain patients
found a normal distribution of sensory scores but very low affective
scores compared to patients with chronic pain suggesting that the
MPQ is affected by chronicity and that the relationship between pain
and injury is not only highly variable, but complex. In a study
of acute (post episiotomy) pain, Reading (1982) found that acute pain
involves less differentiation of sensory, affective and evaluative
dimensions than is normally found on chronic pain patienfb.. Factor
structure seems to vary not only with chronicity but also with
the type of pain patient (Graham et al., 1980; Dubuisson and Melzack,
1976; Kremer et al., 1982; Reading, 1982).

Attempts have been made to translate the HPQ,into other languages
(Ketovuori & Pontinen, 1981) but differences infdescriptions of
population, in format, administration and content of the questionnaire,
and in shades of meaning "bruised" in translation, make meaningful
cross cultural comparison of verbal descriptors almost interpretable.
In one unpublished study from the United Kingdom (MacMillan, 1978),
on a heterogeneous group of pain patients, some support was found

for the factor structure, but problems were identified with tﬁe
format and method of administration of the questionnaire. In a

pilot study for another study (Bienkowski, 1980) in the West of
Scotland, the very low endorsement rate of some of thé items suggested
the inadvisability of using all the words for descriptive purposes.

A large 'effort after meaning' seemed to be involved. This was
confirmed in a separate pilot study (n=60) for this thesis, when,

in the course of a structured psychological interview, an open-ended
invitation to provide verbal descriptors of pain produced an
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exceedingly limited range. ‘It would seem that its validity in the
United Kingdom certainly cannot be taken for granted.
The variation with chronicity, type of pain and perhaps with

culture all suggest that the early promise of the original MPQ
may not be confirmed as widely as might have been hoped. As

far as chronic LBP is concerned, perhaps the most impdrtant research

finding on the MPQ is the recent study by Atkinson et al. (1982)
who carried out ‘two experiments on the use of pain descriptors

by chronic pain patients with different medical and/or psychiatric
diagnoses. In the first experiment, separate multiple discriminant
analyses were employed to examine the differential diagnostic -
properties of pain language. . None of the analyses generated a
discriminant function, indicating that chronic pain patients do not
use pain descriptors in a precise and systematic manner. The
second experiment demonstrated that as affective disturbance
increased within a chronic benign pain population, pain languag<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>