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For
DUNCAN J. H. MAIN



PREFACE

This book had its origins in a conference, organised by the
Scottish Assocation for Behaviour Modification (SABM), which took
place from September 29th to October 2nd, 1980 in Pitlochry,
Scotland. The SABM was founded in the early 1970s to fulfil a
teaching need and provide a forum at conferences in the Highlands
and Islands of Scotland at which mainly clinical psychologists from
Scotland and North-West England could discuss research. There have
been four such major conferences over the years and the common
feature has been the highlighting of research issues mainly in
behavioural psychology.

At the 4th conference (Pitlochry, 1980), the general emphasis
was on the assessment and treatment of chronic illness, although a
number of other individual papers were presented. Chapters 4, 5, 8,
10 and 11 are based on papers from the full-day symposium on clinical
psychology and physical illness (to which general medical practit-
ioners were invited), although Chapter 8 in particular comprises a
much wider review paper than the original conference paper; and
Chapter 13 is also a much extended version of a paper accepted for,
but not presented at, the conference. Chapters 15, 16, 18 and 19
are based on papers comprising the symposium on behavioural approach-
es to the care of the long-stay psychiatric patient. Chapters 2 and
3 are based on invited individual papers presented at the conference.

At the request of the publisher, additional material was
commissioned. Chapters 9, 12 and 14 are review chapters while
Chapters 1, 6, 7 and 17 contain in addition new empirical findings.
Given the heterogeneity of the contributions both in terms of type
and in terms of clinical context, the structuring of the book
perhaps requires some explanation. Chapter 1 represents perhaps the
widest perspective in that Main and Waddell attempt to integrate
physical and psychological perspectives in a particular chronic
disorder, but within a much more general framework. In Chapter 2,
Wright and Ng write from a statistical perspective, but the implica-
tions of their analysis have wide-~reaching implications for research
in general medicine. In Chapter 3, Cullen presents a theoretical
analysis of a specific debate current in behavioural psychology.
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Chapters 4 to 9 deal mainly, although not exclusively, with clinical
and methodological issues of particular relevance to community-

based medicine. Chapters 10 to 13 concern patient problems normally
necessitating the more specialised medical services, while Chapters
14 to 19 are of specific relevance to the treatment of the long-

stay patient within the specialised psychiatric services. The
intention of the book is to draw attention to recent advances in
clinical psychology in multidisciplinary settings. No attempt has
been made to incorporate the considerable clinical and research
interest in anxiety and depression related disorders, or in many of
the client problems, with which the psychologist may deal, on a one-
to-one basis. Furthermore, research in a number of clinical fields,
such as mental handicap, psychogeriatrics, adolescent or child
problems, and neuropsychology is beyond the scope of this book.
Within the general 'psychosomatic' area, however, an attempt has been
made to present some of the theoretical issues facing the clinical
psychologist, in the community and within specialised medical set-
tings. Within the psychiatric realm, diverse approaches are presented
to the fairly circumscribed yet extremely challenging set of problems
posed by the institutionalised patient. Perhaps of most importance,
however, is the discussion of methodological issues of relevance to
the clinical psychologist in the design and analysis of applied
clinical research.

I should like to thank Social Psychiatry and the British Journal
of Psychiatry respectively for permission to reproduce Figures 1 and
2 in Chapter 6. As far as the SABM is concerned, its continuation
over the years is in a large part due to the enthusiasm of a number
of stalwarts, but mention must be made in particular of Dave Peck,
Dave Whitlow and Chris Cullen. I should also like to thank
Harry McAllister for help in the organisation of the 1980 conference.

Dr Robert Andrews of Plenum must be mentioned not only for his
technical advice but for his patience and courtesy in dealing with
what must have appeared at times to be simple-minded inquiries.
Bill Lindsay's help in structuring the long-term section of the
book is greatly appreciated as has been his general encouragement
and willingness to help in reading drafts of papers and structuring
part of the subject index.

My greatest debts undoubtedly, however, are to June McKill for
an incredible level of dedication and professionalism in the
preparation of the final manuscript and to my wife Carolyn not only
for tolerating an incredible invasion of our private lives over
the last few months, but for her active encouragement and help in
proof-reading and preparing the subject index. Without the help of
these ladies, the book certainly never would have been completed.
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CHRONIC PAIN, DISTRESS AND ILLNESS BEHAVIOR

Chris J Main

Psychology Department
Gartnavel Royal Hospital
Glasgow, Scotland

Gordon Waddell

University Department of Orthopaedic Surgery
Glasgow, Scotland

INTRODUCTION

At least one out of every two people in western society suffers
from back trouble at some time in their life. Along with respiratory
disease, heart trouble and arthritis or rheumatism, backache is one
of the commonest causes of morbidity, disability and perceived threat
to health, particularly in the most active middle years of life
(Rowe, 1969; Benn and Wood, 1975; Wood, 1976; DHSS, 1979). 1In the
United Kingdom, 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, 0.3 million are referred to hospital out-patient
departments, 30,000 are admitted to hospital and 5,000 have an
operation on their back. Between 20 and 357% of all new orthopaedic
referrals concern backache. Cumulatively there are 80,000 people
in the United Kingdom (about 0.015%) permanently disabled by back-
ache and arguably the worst back cripples result from the 10-157%
of operations which fail and lead to repeated back surgery (Waddell
et al, 1979). 1In North America, the chances of an individual coming
to back surgery are six times greater than in Europe (Kane, 1980).
The total annual cost of backache in Britain is at least £320 million
and on a world scale, the annual toll of backache includes many
billions of dollars and some quarter of a million operations, yet
many millions of people remain disabled. Paradoxically, despite

1



2 MAIN AND WADDELL

the efforts of modern medicine, the problem appears greatest in the
quarter of the world's population living in western 'civilisation',
while the rest of mankind seems to cope with backache despite an
almost total lack of social security, technologically orientated
medicine or back surgery.

Treatment of Backache

There are a multitude of treatments for backache and most
careful trials show little or no difference in their effectiveness
(Doran and Newell, 1975; Nachemson, 1976). Most treatments can be
classified as radical or conservative methods of treatment. 5-10%
of chronic backache patients will be treated radically, usually by
a neurosurgeon or orthopaedic surgeon using a variety of sophis-
ticated surgical procedures. Frequently, however, surgery is
considered only after failed conservative treatment, which may be
pharmacological (analgesic, anti-inflammatory, muscle relaxant or
hypnotic drugs); mechanical (plaster of paris jackets and lumbo-
sacral supports); physiotherapeutic (exercises, manipulation, heat
treatment and hydrotherapy), or may include nerve-blocking or nerve-
stimulating techniques frequently prescribed in special pain clinics.
While most of the above treatments are. available through the National
Health Service (NHS) in the UK, there are in addition a number of
further treatments formerly available only outside the NHS: such
as manipulation, acupuncture and hypnosis, now sometimes available
within the NHS. Other recent developments include Multidisciplinary
Back Education classes, operant techniques (Fordyce, 1976) and the
setting up of self-help groups. There have been in addition numerous
articles in popular magazines and recently a number of paperbacks
devoted to the subject of backache. The aforementioned is testimony
not only to the prevalence of backache and the suffering which it
occasions, but also to the inadequacy of our range of treatment
techniques to meet patients' clinical needs.

It is perhaps difficult to understand the comparative failure
of treatment for chronic backache given the considerable increase
in pain research over the last 20 years but part of the answer may
be in the assumptions we make about pain itself and the nature of
current research into the topic. The First World Congress of Pain
recently described itself as '"the largest and most extensive multi-
disciplinary meeting of professional people who have a special
interest and expertise in pain research or pain therapy, or both,
that has ever been assembled anywhere'" (Bonica and Albe-Fessard,
1976). During the 3} days of the conference, 18 special lectures,
250 individual papers, 6 motion pictures and 4 workshops were
presented. The scientific committee then selected the best 112
papers (based on two or three independent evaluations by the
editorial board). While the original submission of papers may not
be an accurate representation of research in the world, and while
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the proportion of papers finally published may not exactly mirror
the proportion of topics submitted to the conference, an examination
of the contents of the book is illuminating. The vast proportion of
studies are physiological, neuro—anatomical or neuro-chemical in
nature, and are directed at increasing our understanding of the
nervous system, the mechanisms whereby a painful stimulus leads to
the experience of pain, and the effect of a variety of physical
techniques (such as neurosurgery, acupuncture and pharmacology) on
these relationships. Twelve of the papers (about 117%) were in any
way psychological or psychiatric.

According to Stermbach (1978) '"This incomplete translation of
research findings to clinical applications may be due in part to the
fact that most research has been on acute pain, and the clinical
problems are usually chronic in nature. And it may be due in part
to the lack of awareness on the part of clinicians of the implica-
tions of these research findings. However, some recognition must
be given the fact that the human patient which chronic pain due to
illness or injury is unlike the subject in the laboratory' (p.241).
The differences between clinical and experimental pain, between
human and animal pain, and between acute and chronic pain are real
but difficult to articulate. The general purpose of this chapter
is to attempt to increase our understanding of chronic backache by
looking at physical and psychological factors with an attempt to
estimate the relative importance of each, but before presenting
clinical data, we should like to evaluate attempts to assess clinical
pain and to review the assessment of psychological factors in back-
ache.

The Assessment of Pain

Graphic and Verbal Self-Ratings. The use of simple rating
scales to assess subjective feelings has a long history (Hayes and
Patterson, 1921). More recently Aitken (1969) advocated the use of
a 100 mm line in the assessment of mood. Their use in drug trials
are recommended by Bond and Lader (1974), although the statistical
results in the latter study are somewhat equivocal. The validity
and reliability of the Visual Analogue Mood Scale is comprehensively
analysed elsewhere (Luria, 1975) and will not be discussed further
here.

One of the earliest attempts to obtain a measure of pain
severity using such scales was by Hardy et al (1952) who developed
a subjective Dol Scale, discussed by Woodforde and Merskey (1972)
who incorporated Clarke and Spear's analogue scale. The advantages
of such scales are obvious: they are simple to use, have high face
validity, good test-retest reliability and a high compliance rate.
Doubts, however, have been raised about the extent to which pain is
indeed unidimensional or, in the case of chronic pain, can be
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represented adequately by one mark at a fixed point in time
(Melzack, 1975). Pain seems to be influenced in addition to sensory
input, by many factors such as culture, emotion, psychological
processes and reinforcement contingencies (Beecher, 1959; Melzack,
1973; Stermbach, 1978). Alternatives to the simplest visual analogue
scale are graphic rating scales which have descriptive terms placed
at intervals along the line. 1In a sophisticated comparison of six
different types of scales, Scott and Huskisson (1976) found only the
simple visual analogue scale and one of the graphic rating scales

to be satisfactory in terms of the distribution of scores and
sensitivity.

The Pain Drawing (Ransford et al, 1976) was devised specifically
for patients with low back pain. The patient is asked to represent,
using a variety of symbols, on outlines of the body (both posterior
and anterior), the location and quality of his pain. The drawing
is then scored for poor anatomical localisation, "expansion" or
"magnification" of pain; specific emphases; and additional painful
areas in the body indicative of a tendency toward total body pain.
The authors claimed a high correlation with the Hypochondriasis (Hs)
and Hysteria (Hy) scores of the Minnesota Multiphasic Personality
Inventory (MMPI), but this has recently been questioned (Doxey et al,
1979) and since the MMPI is itself a weak predictor of outcome of
treatment, the utility of the Pain Drawing in the prediction of
outcome is still unproven.

According to Agnew and Merskey (1976, p. 80) attempts to class-
ify pain words date from Tichener (1920) and Dana (1911) and Dall-
enbach's list of pain words serves as a model for the studies of
Melzack and Torgerson (1971)". They identified three major class-
es of pain words: sensory, affective, and evaluative. As Bailey
and Davidson (1976) point out, however, that Melzack and Torgerson's
(1971) assumption of an underlying dimension of intensity had not
been empirically verified. Bailey and Davidson (1976) in a factor-
analytic study of two separate samples, found only a relatively
small intensity factor on which loaded affective and evaluative
rather than sensory adjectives. Leavitt et al (1978) identified
seven distinguishable patterns in patients' descriptions of back
pain. The first factor, accounting for 38% of the variance, con-
stituted an entirely sensory class of factors. Crockett et al (1977)
on a further factor analysis of data from experimental pain subjects
and back pain patients identified a set of factors having a slightly
different blend of sensory, evaluative and affective components.
Prieto et al (1980), however, criticised the latter two studies on
methodological grounds, and in a study of 198 patients from a back
pain clinic, identified four major factors accounting for the
majority of the variance. Three of the factors were defined solely
by sensory, affective and evaluative sub-classes, while the fourth
factor was composed of both affective and sensory components. They
concluded that "the results appeared to provide strong support for
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Melzack's 3-factor conceptualisation of the MPQ" (p.17). Graham

et al (1980) confirmed the replicability of the MPQ indices and
robustness over form of administration, but illustrated problems in
the use of the test as a way of summarising pain retrospectively and
when patients had experienced pain of fluctuating intensity. They
also drew attention to the need for additional psychometric refine-
ment (the number of sub-classes devoted to each factor is dispropor-
tionate, as is the number of words in each sub-class).

A card sort method of pain assessment was also devised (Reading
and Newton, 1978) and consists of an adaptation of the Personal
Questionnaire technique (Shapiro, 1961) and while it shows promise
in the description of pain for gynaecological patients, it has not
so far been used with back pain patients. Given the complexity of
its administration, there may well be difficulties in obtaining
patient compliance and in its use in a much larger psychological
battery. Leavitt and Garron (1979b) have continued to advocate the
use of their Back Pain Classification Scale (BPCS). Recently
Duncan et al (1978) devised a computerised system for the assessment
of chronic pain, and while automated models may well be a develop-
ment in the near future, the utility of the Pain Profile in routine
clinical settings is hard to imagine in the near future (especially
with the British National Health Service). Nonetheless, as a
research tool, the approach would appear to have considerable
promise.

It has been demonstrated that there is more than one component
in the verbal description of pain and that certain assessment methods
seem to be highly influenced by affective factors. The choice of
a measurement tool must depend on the purposes of the assessment.
Reading (1979) has criticised the use of a single unidimensional
measure to represent pain, and we certainly agree that quantitative
and qualitative aspects of pain must be distinguished. Since it
has been shown (Agnew and Merskey, 1976) that words are not adequate
as measures of severity and that factor analysis of verbal descrip-
tions shows a tendency to use affective rather than sensory terms
(Crockett et al, 1977), we agree with Stermbach (1978) that graphic
or visual analogue representations of pain would appear to be
superior to simple verbal terms for the assessment of clinical pain
intensity per se.

Experimental Methods. Of cross-modality matching methods,
perhaps the best known are the pain threshold and pain tolerance
techniques. In such techniques the patient is required to estimate
the intensity of his clinical pain produced by experimental stimuli.
A number of numberal estimates such as pain threshold, pain tolerance
and pain ratio are then derived. These techniques are reviewed. by
Sternbach (1974, 1978). As Weisenberg (1977) has indicated, perhaps
the most important feature of these techniques has been the
experimental derivation of the distinction between the original pain
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sensation and the reaction component. '"Three major classes of
reaction identified by Beecher are: (a) skeletal muscle reactions,
(b) autonomic nervous system reactions, and (c) processing of the
original stimulus by the central nervous system, which determines
the absence or presence of suffering. According to Beecher most
clinically effective pain drugs, such as narcotics, affect the
reaction component of the original pain sensation" (Weisenberg,
1977, p.1013).

Varieties of pain stimuli include pressure techniques, elec—
trical current, extremes of temperature and chemically induced pain.
There have been considerable administrative, ethical and methodolog-
ical problems, however, in the evaluation. Beecher (1966) and
Sternbach (1974) have both advocated the sub-maximum effort
tourniquet technique (Smith et al, 1968) which has the advantage
that the pain slowly builds up and so both the pain stimulus and the
subject's threshold and tolerance can be assessed fairly accurately.
While electrical stimulation techniques (Tursky, 1974, 1977) have
some advantages in the degree of control over the stimulus, there
are perhaps ethical problems in their routine clinical use and
problems also with patient compliance. Sophistication in the
measurement of pain reactions has arrived with the application of
signal detection or sensory decision theory (Clark, 1974; Chapman
et al, 1976). Rollman (1979) illustrated the major theoretical and
methodological difficulties of the approach.

Of the experimental methods available at the moment, the
ischaemic pain produced by the sub-maximum effort tourniquet would
appear to be best analogue of clinical pain, but further studies
are needed not simply of its pharmacological sensitivity but of its
utility in the prediction of outcome of treatment, as a measure of
change over time, and its incremental validity in comparison with
simpler methods of estimating clinical pain intensity. To conclude,
"Using experimental pain models reliable results are not to be
expected as anxiety fluctuates intra- and inter-individually in an
unpredictable and uncontrollable manner" (von Graffenfried et al,
1978, p.253).

THE ASSESSMENT OF PSYCHOLOGICAL FACTORS
Introduction

Patients with low back pain are difficult and challenging
diagnostic problems and, even with the newest and most sophisticated
clinical laboratory techniques, there are a substantial number of
patients suffering from the disorder for whom organic pathology
cannot be demonstrated (Wolfkind and Forrest, 1972) and there are
frequent reports (Sternbach, 1974; Engel, 1959) of patients in whom
the reaction to the pain or the presenting disability is considered
excessive in relation to the level of organic involvement. Given
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the high failure rate of treatment for backache, and the limitations
of our physical understanding, it is not surprising that clinicians
began to look for possible psychological explanations for this
failure. An unfortunate consequence of this search has been the
frequent adoption of a dichotomy of 'functional' versus 'organic',
although, the term 'functional' is frequently synonymous with the
absence of physical findings, or lack of physical findings sufficient
to account for the degree of expressed pain or reported disability.
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. The simplistic
dichotomy is paralleled by the equally inappropriate division into
'imaginary' and 'real' pain. Patients are frequently resentful when
they suspect that their pain has been classified as imaginary, with
the implication that they are either mad or malingering. Three
somewhat different perspectives have come to bear on the role of
psychological factors.

Experimental Studies

The reaction to pain has been shown to vary with demographic,
social,ethnic and cognitive factors. Sex and age differences in
pain threshold, pain tolerance and analgesic effects are reviewed
by Weisenberg (1977, pp.1011-1019).

Perhaps of more clinical relevance are studies derived from
cognitive dissonance and attribution theory. Typically these studies
incorporate experimental manipulation of attitudes using socio-
psychological techniques. As in the previous set of studies, the
dependent variable is frequently pain threshold or pain tolerance.
Blitz and Dinnerstein (1971) reviewed the role of attentional factors
as mediators; Horan and Dellinger (1974) found emotive imagery
effective in increasing pain tolerance; and Nisbet and Schachter
(1966) in a celebrated experiment, demonstrated a clear relationship
between pain tolerance, beliefs concerning the induced physiological
arousal and fear. It would appear that in certain controlled
experiments, pain tolerance is affected by subjects' belief about
the situation, but the relevance of these findings for chronic pain
patients is as yet unproven.

Several studies have incorporated the augmentation-reduction
concept devised experimentally by Petrie (1967) to categorise styles
of responding to painful stimulation. Augmenters characteristically
overestimate stimulation while reducers underestimate (and show
greater pain tolerance). The dimension has been linked with styles
of managing stress.

"Sensitizers and copers tend to respond to external stimulation
and cope with stress by trying to deal with it. Reducers or avoiders
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play down external stimulation and tend to cope with stress by denial
and avoidance (cf Goldstein, 1973)" (Weisenberg, 1977, p.1021).

It seems that individuals who rely on denial (avoiders) to cope
with anxiety respond poorly to surgery when given detailed informa-
tion about it (Andrew, 1970; De Long, 1970) and show better adjust-
ment to that specific stress when not given information about it
(Cohen and Lazarus, 1973). Sensitisers on the other hand seem to
benefit from prior information. Patients intermediate on the
repression—sensitisation dimensions, or reporting intermediate levels
of pre-operative anxiety seem to recover well irrespective of
preparatory information. Davidson and Bobey (1970) and Neufeld and
Davidson (1971) confirmed the link between this dimension and
response to experimental pain stimulation. It seems clear that in
certain situations, cognitive styles are predictive of response to
stress and Weisenberg (1977) has expressed the opinion that knowl-
edge of coping style may be a better predictor than knowledge of
immediate emotional arousal.

Other cognitive dimensions, such as field dependence-independ~
ence and lateral dominance are reviewed by Weisenberg (1977), but
the relationship of either to experimentally induced pain is unclear.

Perhaps best known of the cognitive dimensions, however, is
locus of control (Rotter, 1966). Rotter maintained that people can
be classified along a continuum according to the extent to which
they perceive what happens to them as being under their personal
control. The "internal" will be confident that he can bring about
changes in his enviromment and in his own behaviour, while the
"external" will feel comparatively powerless to produce change. The
subject has been extensively reviewed (Lefcourt, 1966, 1972; Joe,
1971) and the subject of numerous doctoral dissertations, concerned
with social learning theory, locus of control has been related to
depression (Prociuk et al, 1976); to neurotic symptomatology
(Feather, 1967); and anxiety (Watson, 1967; Ray and Katahn, 1968),
although the relationship of the locus of control to the latter is
unclear (Joe, 1971). It has recently been used in the study of
chronic pain (Block et al, 1980b).

The scale has been criticised, however, on the grounds that it
confuses personal and societal or political control (Gurin et al,
1969; Lao, 1970; Mirels, 1970; Thomas, 1970) and some studies
(Feather, 1967; Altrocchi et al, 1968) have shown it to be affected
by social desirability.

Recently Wallston et al (1976) devised a Health Locus of Control
(HLC) scale following a trend towards the development of less gen-—
eral, more specific measures of assessment, but the scale has not
yet been used with pain patients, nor has one specificially for
chronic pain been devised as yet.
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Conclusion. In general it would appear that there is some
relationship between cognitive variables and people's responses to
a number of pain related situations. Most of these experiments have
taken place in experimental rather than a clinical setting and so it
remains to be determined the extent of their explanatory power in
the much more highly emotionally charged clinical context.

Psychiatric Approaches

The derivation of the differential diagnosis into 'functional'
and 'organic' pain and its limitations have already been discussed.
While major psychiatric illnesses such as schizophrenic psychosis,
and manic depressive psychosis are extremely rare in patients
presenting with backache (Bond, 1979) organic psychoses, however,
may be produced by acute systemic diseases such as infection or
disseminated malignancy. Underlying physical pathology, therefore,
must be excluded prior to urgent psychiatric assessment.

More commonly, chronic patients present with symptoms sugges—
tive of neurotic disorder. The neuroses commonly associated with
chronic pain are anxiety, depression, hypochondriasis and hysteria.
The descriptions of hypochondriasis and hysteria overlap considerably
and clinically, patients present frequently with a mixture of
symptoms. Sternbach (1978) distinguishes acute and chronic pain on
the basis of experimental and clinical findings.

"Acute pain, meaning pain of recent onset or of short duration,
is typically associated with changes in autonomic activity roughly
proportional to the intensity of the stimulus. The overall pattern
is one of emergency response, the fight or flight reaction. It is
also the pattern of responses seen in anxiety attacks. Patients
with acute pain usually experience anxiety, either about the severity
of the pain itself or about the meaning of pain.

"Chronic pain, meaning pain of at least several months' dura-
tion, presents a rather different picture. Constant rather than
intermittent, there appears to be a habituation of autonomic
responses. A pattern of vegetative signs emerges; patients report
sleep disturbance, appetite changes, decreased libido, irritability,
withdrawal of interests, weakening of relationships and increased
somatic preoccupation.'" (Sternbach, 1978, p.243). Stermbach (1978)
refers to studies showing that treatment of depression alleviates
pain (Bradley, 1963; Merskey and Hester, 1962; Taub and Collins,
1974) but also points to evidence that pain reduction reverses
neurotic depression (Bond, 1973; Sternbach and Timmermans, 1975).

Individuals prone to the development of anxiety when stressed
are known to have increased sensitivity to pain (Schalling and
Levander, 1964) and the relationship between pain, anxiety (or
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failed coping) and information given about surgery has already been
discussed above. The relationship between pain and depression in
cancer patients was studied by Woodforde and Fielding (1970) and
Bond (1980) concludes:

"The authors were uncertain whether depression was primary or
secondary event but commented that the combination of intractable
pain and depression indicates a state of helplessness, of inability
to cope with the disease, damage to the body and threat to life,
and that this is a response to having a progressive and potentially
fatal illness" (p.6). A general discussion of the relationship
between pain and depression is presented in Sternbach (1974, chapter
6).

Hypochondriacal and hysterical features are frequently used
diagnostic labels, but as Bond (1980) points out are sometimes used
in a pejorative rather than a diagnostic sense. Kenyon (1976)
demonstrates how the varied historical background has led to a
confusing variety of usages. Thus it can be used as a term of
abuse, as a psychiatric defence mechanism or as a type of body image
disorder in its own right. Stoeckle (1966) discusses four types:
bodily complaints, attitudes and beliefs about the body, concerns
about illness and the act of complaining (too often) to the doctor.
Hypochondriacal symptoms are common features of many presentations,
particularly depression. They have been attributed to loneliness
(Van der Bergh, 1963), dissatisfactions with body image (Schwab
and Harmeling, 1968), athletes' neurosis (Little, 1969), limited
intelligence (Martin and Swenson, 1966). They have been implicated
in 'unnecessary' or 'non-organic' operations (Wahl and Golden, 1966;
Zwerling et al, 1955; Merskey and Spear, 1967). Attempts have been
made (Pilowsky, 1971) to distinguish between primary and secondary
hypochondriasis, but doubts have been raised about the status of
hypochondriasis as a distinct clinical entity (Mayou, 1976).

It was at one time believed that hypochondriasis was simply the
male form of hysteria. The term 'hysteria' confuses several diff-
erent usages: personality~type, conversion hysteria, anxiety-
hysteria, a psychopathological mechanism, a narrowly defined syndrome
or the simple everyday usage of the term (Reed, 1975; Lewis, 1974).
The reliability of any of these terms as a clinical diagnosis is
open to doubt. The terms will be discussed further in the section
on assessment of personality.

Unfortunately, methodological problems limit confidence in the
use of such clinical information in a research context. Many of
the early observations, particularly in the surgical literature,
were unconfirmed speculations frequently based on clinical impress-
ions derived from a small number of cases., The diagnosis of unknown
reliability and the classification system derived from studies of
psychiatric populations seem. ill-suited for chronic pain patients.
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Perhaps of more value have been the studies incorporating psycho-
metric measures of personality.

Assessment of Personality

MMPI. Most research into the role of personality in back pain
has either consisted of attempts to describe differences in clinical
presentation of pain, frequently classified as 'organic' or 'func-
tional', or attempted to predict outcome of treatment, usually
surgery, by psychometric traits.

As mentioned above, the organic/functional distinction is
frequently made simply on the grounds of the presence or absence of
physical criteria considered sufficient to account for degree of
reported pain or disability. Attempts to describe psychological
factors have usually used the MMPI (Dahlstrom and Welsh, 1960).
Indeed one of these earliest studies (Hanvik, 1951) attempted to
distinguish on the basis of MMPI profiles between 'functional' and
'organic' low back patients. Statisticadly significant differences
were found on a number of scales and 'conversion - V' configuration
featuring elevations on the Hy and Hs scales, with a less elevated
but still elevated Depression (D) scale was identified as
characteristic of the functional group. Stermbach et al (1973) in
a mixed group of 117 patients confirmed the elevation of the Hs and
Hy scales and, as did Hanvik (1951), found a somewhat less elevated
D scale but not showing a clear 'psychosomatic - V' supposedly
characteristic of conversion hysteria. He concluded that "the
traditional attempt to distinguish between an 'organic' or
'"functional' low back is useless" (p.227) (as there were no essential
differences between the patients with physical findings and those
without such findings). Pichot et al (1972) developed a 63-item
MMPI scale to differentiate between functional and organic patients,
but they in fact compared functional with non-pain patients rather
than with organic patients, and the scale they produced was rel-
atively independent of Hanvik's low back scale. Both had a high
misclassification rate, although the two scales in conjunction were
better than either singly. Carr et al (1966) found the 'conversion
profile' in both 'functional' and 'organic' patients on the MMPI
and demonstrated that certain symptoms of emotional disturbance were
more characteristic of patients with relatively little evidence of
an organic basis, but "on each of these scales (Hs and Hy), approx-—
imately 25-307 of the functional patients scored below the mean of
the organic patients, and a similar percentage of organic patients
scored above the mean of the functional patients" (p.77). Freeman
et al (1976) and Wiltse and Rocchio (1975) have also confirmed that
some differentiation is possible among clinical groups with the
MMPI, but according to Leavitt and Garron (1979) ''the actual exist~-
ence of psychopathology is assumed from the absence of organic
pathology rather than demonstrated in its own right, that is, none
of the MMPI studies provide independent evidence of psychological
disturbance in patients whose low back pain is classified as
functional" (p.150).
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Studies using the MMPI to predict outcome have found a rela-
tionship between Hs and Hy scales and functional success after
¢hemonucleosis (Wiltse and Rocchio, 1975), post-surgery outcome at
6 months' follow-up (Blumetti and Modesti, 1976); spinal fusion
outcome (Wilfling et al, 1976) and there seem to be complicated
interactions between types of personality disturbances and different
measures of outcome (McCreary et al, 1979). Success in prediction
of response to rehabilitation programmes and return to work again
has been equivocal. Philips (1964) found higher Hs, D and Hy scales
among those who took longer to return to work, but Gentry et al
(1977) in an important study was not able to differentiate among
patients with successful and unsuccessful outcomes.

It can be concluded that on theoretical grounds that, while as
a group test, elevations on the Hs, Hy and D scales have some rela-
tionship with outcome, there is a high level of misclassification in
the individual case, there are probably interactions between type of
profile and type of outcome measure used, and the test is at best
a weak predictor of outcome. Practical problems also limit its
usefulness. In its 555-item'form, it takes a long time to administer
and therefore effectively precludes the use of less global, more
sensitive measures; there are no British norms for the test and it
has a relatively poor compliance rate. (In a pilot study of 30
British NHS patients with chronic backache, the present authors
found 307 were either unable or unwilling to complete the test.
Indeed some patients found it offensive to be asked so many clearly
psychological questions.) Although short forms have been devised,
their reliabilities vary widely and seem to depend on a particular
clinical population under consideration (Graham, 1977).

Other General Personality Questionnaires. The most widely used
personality tests in Britain are Cattell's 16PF Questionnaire and
Eysenck's series of questionnaires. The 16PF, although American in
origin, has a set of British norms but has not been shown to be of
relevance to low back pain and will not be discussed further.

Of the Eysenck scales, best known are neuroticism and extraver-—
sion. Level of neuroticism, defined by Eysenck as liability to
emotional breakdown under stress, was measured originally using the
Maudsley Personality Inventory (MPI) but this evolved into the
Eysenck Personality Inventory (EPI) using which most of the early
British personality research was conducted (Eysenck and Eysenck,
1964). Neuroticism has been related to pain severity (Lynn and
Eysenck, 1961; Pilling et al, 1967; Bond and Pearson, 1969; Bond,
1971; Bond, 1973; Bond, 1976; Bond et al, 1976). These findings
are summarised by Stermbach (1978): '"they found that the degree of
pain experienced is positively correlated with the degree of
neuroticism, but the complaint of pain (and the receipt of analge-
sics) is associated with the degree of extraversion. Of those with
the greatest amount of pain (by rating), the amount of pain expres-—
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sion seemed to be a function of extraversion'" (p.244). The implica-
tion that pre—existing personality traits may have a causal rela-
tionship with sensitivity to and reaction to pain, however, has been
questioned. Relief of pain is associated with a fall in levels of
neuroticism and anxiety (Kissen, 1964; Sternbach and Timmermanns,
1975) suggesting that the raised anxiety level may in fact result
from illness and pain. Similarly, the association between pain
complaint and extraversion may be explained simply by the wider range
of social activities chosen by extraverts and the correspondingly
wider spread of illness effects and disability for a given level of
physical impairment or experienced pain. It may be also that there
are interactions among pain complaint, type of pain problem (ie,
whether acute, chronic or terminal) and locus of pain (head, back
etc). The role of such general personality dimensions would seem to
need further investigation, although it may be, as is argued later,
that more specific measures are needed.

Hypochondriasis and Illness Behaviour. There have been two
main strands in the development of psychometric measures of
hypochondriasis and illness behaviour. Factor—analytic approaches
to the study of depression had frequently identified factors of
somatic concern, preoccupation with physical health, prolonged ill-
health and multiplicity of complaints (Kessell, 1968; Friedman et
al, 1963; Rosenthal and Gudeman, 1967; Hordern et al, 1965; Hunt
et al, 1967; Lorr et al, 1967; Kay et al, 1969). The scales of the
MMPI have already been reviewed. The Hs scale is essentially a
symptom inventory and does not include items tapping individual's
attitudes to disease, or assessing the reactions of other people in
the patient's environment.

Attempts have been made, however, to assess the individual's
perception of disease, and the effects on his life. Mechanic and
Volkart (1960) devised a scale to measure the degree to which a
person tends to classify himself as sick and adopt the sick-role
("sick~role tendency") and other studies (Thurlow, 1971; Spilken
and Jacobs, 1971) have attempted to examine the notion of illness
behaviour. More recently Pritchard (1974, 1979) has attempted to
assess illness behaviour among patients on haemodialysis and
awaiting cardiac surgery. He incorporated a 'Response to Illness'
questionnaire (RIQ) to assess both the meaning of the illness to the
patient and his affective, cognitive and behavioural response styles,
and produced eight dimensions of illness behaviour. His work has
not so far been replicated by independent authors, nor has his
system been used with back patients.

Perhaps best known, however, is the work of Pilowsky. Using
Raven's (1950) method of comparative matching, Pilowsky (1967)
produced a 20-item questionnaire which was then given to 200
psychiatric patients, of which 100 had been identified as having
hypochondriacal symptoms, and of which the other 100 had little or
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none. Hypochondriasis was defined as: "a persistent preoccupation
with disease despite reassurance given after thorough medical
examination'" (p.90).

Seventeen items originally discriminated between the groups,
and of these, 14 items were factor analysed. The three emergent
factors were described as bodily preoccupation, disease phobia and
disease conviction. This index has been used in the investigation
of pain in female patients with malignant disease (Bond, 1971) and
in a comparison of the effectiveness of treatment by chiropractors
and physicians (Kane et al, 1974). 1In another factor-analysis,
Bianchi (1973) produced five configurations of hypochondriasis, but
the statistics are questioned by Kenyon (1976).

By far the best known of the hypochondriacal measures, however,
is the Illness Behaviour Questionnaire (IBQ), (Pilowsky and Spence,
1975), a derivation of the original Whitley Index. This 52~item
questionnaire has been shown to comprise of seven factors, the most
important of which are described as: general hypochondriasis char-
acterised by phobic concern about one's state of health; disease
conviction with accompanying somatic preoccupation; and a bipolar
dimension contrasting somatic as opposed to psychological perception
of illness. The scales have been shown to differentiate between
intractable pain patients and a mixed group of physically ill out-
patients (Pilowsky and Spence, 1976a); to be unrelated to chronicity
(Pilowsky and Spence, 1976b); and to permit the classification of
individuals into two general types of reaction to illness: rel-
atively non-neurotic reality-orientated attitudes to illness, and
types of abnormal illness behaviour (Pilowsky and Spence, 1976c¢).
The earlier version of the scale was shown to correlate highly with
independent assessment by spouses, and to have satisfactory test -
re—-test reliability (Pilowsky, 1967). Other studies using the IBQ
are reviewed in Pilowsky and Spence (1981).

Finally, Sternbach (1974) devised a Health Index (HI) consisting
of four sections designed to assess not merely hypochondriasis and
depression, but also the "half-conscious embarking on a 'dropping
out' style of life'" (Sternbach et al, 1973). The invalidism scale
was based on nine items from the Cornell Medical Index, Section J
with the addition of a tenth item. The next 20 items were adopted
from the Zung Self-Rating depression scale (Zung, 1965). The content
of each was kept the same, but the format changed to be the same as
the invalidism items. The final two sections comprised a 10-item
pain—game scale designed to reflect the kinds of "hostile manipula-
tion and 'doctor-patient' jousting that might go on if pain games
were, in fact, being played" (Sternbach et al, 1973, p.55).

Somatic Awareness. The relationship between pain and affective
states such as anxiety and depressed mood has already been discussed.
Such states are frequently represented by collections of items in
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measures of general emotional disturbance. Commonly, however, pain
patients do not acknowledge or complain of anxious mood despite
evidence of physiological hyperactivity or over—arousal during a
systemic inquiry. Clinically the diagnosis of somatic anxiety may
be made if a sufficient number of each symptoms are apparent. Reli-
ance on questionnaires placing emphasis on subjective anxiety, may
miss somatic components of anxiety. Similarly certain populations
such as military groups (Aitken et al, 1981) may appear within the
normal range as far as neuroticism is concerned, but show a signif-
icant number of somatic symptoms. Perhaps the best known measure of
anxiety is the Taylor Manifest Anxiety Scale (TMAS) (Taylor, 1953)
but according to Fenz and Epstein (1965), although the three original
sub-scales (striated muscle tension, autonomic arousal and feelings
of fear and insecurity) can be justifiably combined to produce an
overall measure of anxiety, there is in addition a specific muscle
tension factor. In an early study (Mandler et al, 1958), Mandler
investigated the perception of autonomic activity using the

Autonomic Perception Questionnaire (APQ) which consisted of several
open—ended questions about pleasure, happiness or state of well-
being, and a second set concerning anxiety, apprehensiveness and
tension. There followed a series of visual analogue scales, anchored
at each end by adjectives, investigating the perception of a wide
range of body activities accompanying either anxious or happy mood.
Small, but significant, correlations between perceived and actual
autonomic reactivity during stress were discovered in a second study
(Mandler and Kremen, 1958). The APQ has also been found to be
related to performance in heart-rate-control tasks (Bergman and
Johnson, 1971; Blanchard et al, 1972). Borkovec (1976) has advocated
the differentiation of physiological, cognitive and overt behavioural
components of anxiety in response to external and internal fear cues.
In view of the aforementioned general lack of subjective anxiety
among chronic pain groups, except at times of clearly defined stress
(such as prior to surgical operations), it was decided to modify the
APQ to assess the role of somatic awareness in chronic pain.

DEMOGRAPHIC, SOCIAL AND CULTURAL INFLUENCES ON PAIN

Sex and Age

Notermans and Tophoff (1967) found that males showed signif-
icantly greater pain tolerance, though not pain threshold. Studies
of pain populations have generally shown a higher level of pain
reporting in females (Robins, 1973; Merskey and Spears, 1967;
Laskin, 1969; Schwartz, 1959; Bakal, 1975). Differences have also
been found in effect of analgesics (Loan and Morrison, 1967) and in
the quantity of analgesics prescribed (Pilowsky and Bond, 1969).
Studies of the effect of age on various pain measures are reviewed
by Weisenberg (1977). He mentions the important study by Clarke
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and Mehl (1971) which showed that most of the apparent increase in
pain threshold with age could be accounted for by the reluctance to
label the noxious stimulus as pain rather than due to a change in
sensitivity.

Social Factors

Experimental Approaches. Craig and Prkachin (1980) in a
transactional analysis of pain identified a number of social factors
affecting pain behaviour. '"These social reactions would appear to
depend on a variety of factors including the situational context in
which they occur, attributes of all those present at the time
distress is signalled, and characteristics of the manner in which
pain is displayed, including its intensity, frequency and chronicity.
In turn, the social consequences are likely to exert reciprocal
influence, provoking immediate and long—term effects on the expres-
sions themselves" (pp.58-59). The importance of social learning has
been illustrated in a series of investigations and shown the impor-
tance of modelling (Craig and Weiss, 1971, 1972), evaluated its
importance on a variety of dimensions of the experience of pain
(Craig and Prkachin, 1978), and examined other influences that may
modulate the effects of modelling (Craig, 1978). Craig and Prkachin
(1980) conclude: "The research program has been relatively consistent
in finding that exposure to tolerant and intolerant models respec-
tively decreases or increases pain reports and produces alterations
in avoidance behaviour consistent with the altered reports" (p.6l).

Clinical Approaches. Most of the studies just mentioned were
designed from an experimental rather than clinical perspective.
Fordyce (1976) has attempted, however, to produce a treatment
approach to chronic pain from a learning theory perspective. In his
operant analysis of pain behaviour, social behaviour both of the
patient and of those in his enviromment is of paramount importance.
Unfortunately, he treats 'psychogenic' and 'operant' as diagnostic
rather than clinical dimensions (admittedly of a psychological
rather than a psychiatric type). The reliability with which specific
'respondent pain behaviours' and 'operant pain behaviour' can be
identified is not known; and while Fordyce stresses the importance
of adequate selection of patients for treatment (following a detailed
behavioural analysis), it is far from clear how to do this. In a
pilot study of about 20 NHS patients by the present authors, it
proved exceedingly difficult. to obtain accurate information from
the patients about even the characteristics of their own pain
behaviour, quite apart from that of their relatives, and convincing
patients, and their families, to accept an in-patient programme of
the sort described by Fordyce seems a major problem. Private pa-
tients in the United States are, of course, quite a different popula-
tion. Recently Leavitt et al (1979) using the Social Readmustment
Rating Scale (SRRS) investigated the relationship between recent
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life stresses and the experience of low back pain, and found, some-
what surprisingly, changes in life events were associated with some
sensory attributes, but not others, not with purely affective
attributes and not with intensity. The authors admit the need to
refine psychological assessment techniques and suggest sub-division
of non-organic groups into at least two sub—groups; 'one char-
acterised by psychogenic syndromes and the other free of psychological
overlay" (p.55). While we agree about the necessity of clarifying
psychological assessment, and indeed go some way towards this in
the study reported below, it seems unlikely that the study of life
events per se will contribute more than a small amount to the
explanation of clinical pain.

Cultural Factors

The discussion of cultural factors is reviewed by Craig and
Prkachin (1978) and Wolff and Langley (1968), but while cultural
differences undoubtedly exist in beliefs about disease and communica-
tion about pain, the interpretation of cultural differences in the
individual back pain patient would seem to require the establishment
of adequate cultural norms for the variables of interest prior to
the examination of differences in patterns of inter-relationships
relating specifically to cultural rather than to sub-cultural
factors. Bond (1980b) presents a historical perspective on the
social development of attitudes to the suffering of pain and
concludes: "It is clear that there are several conceptual frameworks
within which pain problems and the suffering associated with them
may be analyzed and treated, namely, the neurobiological, psycho-
dynamic, behavioural, and ethico-religious paradigms. This observa-
tion is central to the understanding of pain and suffering and omne
which has only recently begun to filter into the minds of those who
care for individuals in pain" (p.60).

This brief review suggests that social and demographic factors
may be important to the expression of pain, but further studies of
clinical populations are needed, and further refinement in assess-
ment techniques (particularly in the analysis of operant pain and
in the study of familial perspectives on pain) required to produce
instruments of use in a scientific framework. In the meantime, the
examination of simple social and demographic variables to identify
differences in the relationships among clinical variables may suggest
further avenues of inquiry and, in some circumstances, the production
of a general model partialling out differences in social and
demographic variables, may be appropriate.

PURPOSE OF STUDY

The general aim of the study was to examine the relationship
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between degree of physical impairment and severity of illness among
chronic back patients. Several measures of severity were considered,
but disability was finally chosen as being of special importance in
clinical decision making and since it is of considerable importance
in medice-legal practice where financial compensation often has to
be considered.

It was hypothesised firstly that reported disability would be
significantly predicted by degree of objective physical impairment
and other illness characteristics; secondly, that occupational and
demographic factors would increase the power of the prediction;
and thirdly, that the inclusion of psychological measures would
markedly increase the strength of the prediction even after these
other factors had been taken into account.

The construction of the assessment measures will first be
described; the general hypotheses will then be examined; the signif-
icance of two new types of psychological information will be discuss—
ed; disability will be compared with other measures of severity;
and a tentative model will be offered to account for the rela-
tionships identified.

MATERTAL AND METHODS

Selection of Subjects

The patients for this study came from two sources. They were
either referred directly by their general practitioner for assess—
ment of treatment for backache to the Department of Orthopaedic
Surgery (primary referrals); or were re-referred by other specialists
(gemerally orthopaedic or neurological consultants, with a small
number from rheumatological and general surgical consultants) to
the Problem Back Clinic (secondary referrals). The primary referrals
were allocated randomly to one of 8 orthopaedic consultants, and
the patients in this study wére those referred to one of the
consultants (GW). There is no reason to suspect that this sample is
in any way unrepresentative of the pool of primary referrals. The
secondary referrals were re-referred usually because of problems,
either surgical or psychological, in the assessment of their
suitability for treatment.

Pilot studies of normal subjects had shown that the incidence
of a number of features: physical impairment, reported disability,
inappropriate symptoms and general somatic complaints; rose sharply
after the age of 55 years. Older patients had difficulty with the
psychological assessment and, most importantly, the incidence of
serious spinal pathology rose markedly above the age of 55 years
(Waddell et al, 1981). It was decided, therefore, in this study, to
restrict our investigations to patients between the ages of 18 and
55 years.
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Patients with an inability to read, brain damage, history of
psychosis or formal psychiatric treatment were excluded. Furthermore
all patients were of British extraction and had English as their
native language.

Of the initial 332 patients, 34 (10.2%) were excluded because
of age, 25 (7.57%) because of difficulties with language, comprehen-
sion or compliance, and 73 (22.0%) because of spinal pathology
(tumour, infection, inflammatory disease, spondylolisthesis and
osteoporotic or traumatik fracture). The final 200 subjects other-
wise are representative of chronic backache (duration more than 3
months) related to mechanical derangement of the lumbosacral region
due to trauma and/or degenerative changes.

An additional group (n = 141) who had a complete clinical
assessment but not the psychometric battery (mainly as a result of
either language related problems or administrative difficulties in
obtaining complete proformas at the clinic) were used to cross—
validate the internal consistency of the clinical assessment measures
described below.

A number of other pilot studies were carried out to establish
the discriminative validity of particular scales or methods of
assessment. A detailed discussion of these is beyond the scope of
the present chapter but will be reported elsewhere (Waddell et al,
1981). They will be referred to, where appropriate, in other parts
of the text.

Clinical Assessment

The clinical examination consisted of obtaining demographic
details, history of presenting problem, a general systemic inquiry,
including personal and familial medical history, the elicitation of
signs of physical impairment, inappropriate physical signs, and the
determination of inappropriate symptomatology and chronic disability,
based on the patient's report.

Special scales were constructed for the assessment of objective
physical impairment, inappropriate physical signs, inappropriate
symptomatology and chronic disability. Each of these now will be
described in turn.

Demographic and Clinical Characteristics. Selected demographic
and clinical characteristics of the main group are presented in
Table 1. The mean age is slightly lower than would be expected.
‘This is explained by the exclusion of more patients over 55 years
than under 18 years. The relatively high proportion of Social Class
2 females is largely explained by female nurses, which will be
commented upon later. Medico-legal involvement was not a feature
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of this group and its low incidence precluded its retention for
further investigation. Most patients presented with back pain,
usually accompanied by referred thigh pain. Only one patient had a
neurological diagnosis. Type of onset proved unrelated to any other
variable and was excluded. Duration of symptoms (mean of 63.5
months) is partly explained by the exclusion from the study of pa-
tients with acute pain (ie duration of less than 3 months' continuous
back pain). The number of previous back operations was small, but
the variable was retained as failed surgical treatment has been shown
to be of considerable psychological significance (Waddell et al,
1979). The majority of patients described their pain as continuous
rather than as intermittent. Proportions in various types of work
are as expected, as is the sex difference on this variable. The

high average time off work is partly a function of the exclusion of
patients with acute backache, but suggests also that many of the
group will have already lost their jobs or be in danger of doing so.

Physical Impairment. Clinical examination of the back provides
information about the back itself and the lumbar and sacral nerve
supply. Physical assessment of the spine, its mechanical disorders
and any neurological involvements, supplemented where necessary by
the appropriate radiological and other investigatioms, was stan-—
dardised using two independent examiners and a scale contructed using
those variables having satisfactory discriminant validity (in compar-
ison with normals), inter-rater reliability (using independent
examiners) incidence (to permit the variable in a factor-analysis)
and validity (having a satisfactory factor loading in the final
scale). After a series of sequential pilot studies, a final scale
was produced of 6 items referring to change in curvature of the
spine, listing, localised tenderness, limited lateral flexion and
limited straight leg raising (left and right). Principal Component
Analysis produced a first factor accounting for 32.3% of the variance
and having reasonable, if not high, internal consistency (O = 0.58).
Details of this scale are described fully (Waddell et al, 1981).

Inappropriate Signs. The identification of physical signs
during examination of the back has already been described. Because
patient and observer interact in the course of medical examination,
however, most physical signs contain some non~organic element.

Wing et al (1977) found, for example, that lumbar flexion correlated
with neuroticism and straight leg raising with pain tolerance.
Selected physical signs which appeared to have a predominantly non-~
physical interpretation were described earlier this century in a
medico-legal context. Clinical attention to these signs was drawn
by Walters (1961, 1973). Such signs are inappropriate in that they
are clearly distinguishable from the standard clinical signs of
physical pathology (described above) and correlate with other
psychological data (Waddell et al, 1979). They do not occur in
normal subjects, although multiple false positive signs do occur in
elderly patients with difficulty standing because of acute pain.
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The present set of inappropriate, or non-organic signs (described
in detail by Waddell et al, 1980) includes superficial or non-
anatomical tenderness, pain on axial loading or rotation (simulation
tests designed to appear as if they ought to produce pain), straight-
leg raising under conditiomns of distraction (where a physical sign
previously examined directly is now examined in the guise of another),
widespread regional disturbance inconsistent with neuro—anatomical
structure, and over-reaction (frequently non-verbal) to the examina-
tion procedure.

All items had a high inter-rater reliability (K = 0.60-0.67,
p<.00l in all cases), high discriminatory validity (correlating
insignificantly with objective physical impairment) and the final
scale of 7 items had a high internal consistency (®= 0.83) which
was replicated in a cross-validation group (©= 0.87). Further
details are presented in Waddell et al (1980, 1981).

Inappropriate Symptoms. The entire clinical practice of medical
diagnosis and management is based on the occurrence of common and
hence recognisable patterns of disease. The anatomical and temporal
patterns of back pain, its characteristics, and the way in which
patients present and describe their symptoms usually approximate to
such clinical patterns. Occasionally, however, patients offer
descriptions which clearly do not fit general clinical experience.
Certain specific symptoms appear to be particularly inappropriate
and are related to psychological features (Brown et al, 1954; Walter,
1961; Merskey, 1965a, 1965b; Wing et al, 1977). They are generally
vague, ill~localised and lack the normal relationships to time,
physical activity and anatomy. Twenty-four inappropriate symptoms
were initially identified from a review of the clinical literature
(Brown et al, 1954; Walters, 1961; Guze and Perley, 1963; Merskey,
1965a, 1965b) and the medico-legal literature (McKendrick, 1912;
Collie, 1913; Jones and Llewellyn, 1917; Collie, 1932; Huddleston,
1932; Miller, 1961). The list was submitted to 22 experienced
orthopaedic and neurosurgical consultants who were asked to rank the
inappropriateness of each symptom on the basis of their clinical
experience. The incidence of the symptoms was then examined in a
pilot study of 182 consecutive chronic back pain referrals. Fifteen
of the symptoms were rejected because of rarity, high incidence in
normal subjects, ambiguous clinical interpretations or lack of any
relationship to any of the other psychological measures. The final
group referred to symptoms affecting the whole leg, such as pain,
numbness and collapsing; and other symptoms - tailbome pain, lack
of pain-free spells, intolerance of any treatment and emergency
admissions to hospital. There was high inter-rater agreement of the
individual symptoms (K = 0.58-1.00, all significant at least at
p<0.01), and high discriminatory validity (very low incidence in
normals). The final 7-item .scale had a reasonable internal consis-—
tency (© = 0.66) which was cross-validated on a further sample of
141 subjects (©= 0.69) and did not correlate significantly with
objective physical impairment (r = -0.02, NS).
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The inappropriate symptoms although correlating with the
inappropriate signs (r = 0.53, p< .001) were clearly separable from
them. When the two sets of items were factor analysed together,
two clear factors representing the signs and the symptoms emerged
which accounted for 25.7% and 16.6% respectively of the total
variance. The details are discussed elsewhere (Waddell et al, 1981).

Disability. Disability should be clearly distinguished from
physical impairment which is an anatomical or pathological abnormal-
ity leading to loss of normal bodily ability (JAMA, 1958; Garrad and
Bennett,1971) and has been defined as "diminished capacity for every-
day activities and for gainful employment'" (Martinat, 1966). Clin-
ically it can be thought of as limitation of a patient's performance
when compared with a fit person (Garrad and Bennett, 1971) but unlike
physical impairment which is an objective structural impairment,
disability is assessed on the basis of patient's verbal assessment
of his difficulties. A previous check-list of functional disability
(Wing et al, 1973, 1977) was used as a basis for the scale. The
20 items on Wing's scale, however, included items relating to work
loss, financial consequences and social factors not necessarily
directly proportional to functional disability and it was felt these
would be better assessed separately. Items of physical impairment
and pain severity were excluded for the same reason. A number of
the items relating to general quality of life and ability to do
household chores were felt to be imprecise and better excluded as
secondary derivatives of the more basic functions.

The remaining 8 items particularly relevant to chronic
disability were used as the basis for the 9-item scale which assessed
problems lifting heavy weights, sitting, standing, walking or
travelling difficulties; disturbed sleep, sexual problems, restricted
social life, and specific difficulty dressing. The individual
ratings were made by the surgeon on the basis of the patients’
descriptions of their difficulties. The individual items were
reliable (K = 0.41-0.78, p< .05 in all cases), as a scale had
satisfactory internal consistency (O = 0.79), which was cross—-val-
idated in a further sample of 141 patients (©= 0.82) and correlated
highly (r = 0.70) with a similar backache disability self-report
questionnaire devised in Oswestry, England (Fairbank et al, 1980).

In fact, it had a higher completion rate, was quicker to complete
and produced a better spread of scores than the Oswestry questionn-—
aire. The relationship of the other major variables to chronic
disability will be the main purpose of the study.

Psychometric Variables

Pain Scale. Prior to the clinical examination, the patient
was asked to complete a pain scale, a visual analogue measure with
verbal end-points as used by Sternbach (1974) and described above.
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Pain Drawing. At the same time, the patient filled in the pain
drawing (Ransford et al, 1976) following the standard procedure and
scored according to his instructions.

Locus of Control. Problems with the validity of the Rotter IE
scale have already been discussed. Furthermore, a pilot study by
the present authors of pain patients in the West of Scotland showed
that a significant proportion of pain patients found it difficult to
complete or were irritated by it. A new personal locus of control
scale constructed to overcome the problems of confusing political
and personal control, and social desirability bias, and for which
general population norms are available (Cooke, in preparation) was
used in this study. The l6-item scale in fact proved to be unrelated
to any of the major variables in the study (apart from a modest
correlation with extraversion) and so the details will not be
presented here.

Eysenck Personality Questionnaire (EPQ). The utility of general
personality traits was examined using the EPQ, the latest in
Eysenck's series of personality tests. It gives measures of extra-
version (EPQE) and neuroticism (EPQN) which are highly correlated
with the traits as identified by the previous versions of the tests.
It incorporates a new psychoticism scale (EPQP) which is something
of a misnomer as the dimension seems to be more a measure of psycho-
pathic tendencies than psychotic illness. Finally, the test includes
a Lie Scale (EPQL) which seems to be a measure of social desirability
rather than malingering (as might be implied by the title).

Depression. Since depressed mood is a well recognised concom-
itant of all sorts of pain (Sternmbach, 1974) it was decided to
include a measure of depression. The Zung Self-Rated depression
scale (Zung, 1965; Zung et al, 1965) has been used in general popula-
tion studies in nine different countries to date (Zung, 1967, 1969,
1971, 1972; Zung and Durham, 1973; Blumenthal and Dielman, 1975;
Henderson et al, 1979). The particular advantage of the Zung is
that it does not include any items specifically concerning pain and
so it is useful in examining the relationship between depressed mood
and pain. It has been used in other pain studies (Block et al,
1980a, 1980b; Sternmbach, 1974). Following Blumenthal's (1975)
suggestion, Cooke (1980) improved the Zung by the addition of three
items. Since general population norms are available for the West
of Scotland, it was decided to use Cooke's modification of the Zung
scale in this study.

Somatic Awareness (MSPQ). Prior to the present studies, a
43-item modified MSPQ was developed by one of the authors (CJIM).
Items were drawn from several anxiety questionnaires and those
items selected which were rated independently by seven judges as
measuring perception of body activity. The 43-item questionnaire
was given to 140 patients having a diagnosis of anxiety and to 100
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consecutive hospital visitors. 33 items were retained as disting-
uishing satisfactorily between anxious patients and normals. The
33-item version was then given to a pilot series of 100 consecutively
referred back patients and those items having a satisfactory
incidence retained. Finally, the questionnaire was given to a fur-—
ther series of 40 back pain patients who filled in the questionnaire
at the clinic and again 24-48 hours later and unstable items
excluded. During these stages a further 20 items were rejected
leaving a 13~item scale which was factor—analysed and had a high
internal consistency (© = 0.79). The final set of items included
cardiovascular, cortical, gastro—intestinal and muscular variables,
but not items of subjective anxiety. The scale is being prepared
for publication (Main, 1982).

Illness Behaviour Questionnaire (IBQ). Pilowsky's IBQ has
already been described in the literature review. It was included
here as the best measure of general hypochondriasis. The original
52-item questionnaire had been criticised on the grounds that only
the first three scales had a reasonable number of items. Ten items
were added to the questionnaire to expand some of the smaller scales,
and responses to the 62-item IBQ were obtained from pain clinic
family general practice groups in two large cities (Adelaide,

S. Australia and Seattle, Washington) and while Pilowsky (1981)
claims that "the descriptions that the profiles provided are consis-—
tent with earlier work based on the 52~item IBQ" (p.4), he appears
to have added the items somewhat arbitrarily. At the time of
planning the present study, the only information concerning the
revised factor structure appeared to be based on myocardial infarc-—
tion patients (Byrne and White, 1979). The studies on coronary
artery by-pass patients (Pilowsky et al, 1979) and on general
practice patients (Pilowsky, 1981) were not at that time available.
It was decided therefore to restrict our attention in the main to
the first three scales of the 52-item version, although the first
two scales are identical in both versions and the third scale has
the addition of only one item.

Sternbach's Health Index. In addition to the Zung, it was
decided to examine the other three scales from Sternbach's Health
Index: invalidism, pain communication and pain games scale although
the construct validity and statistical properties of these scales
have not so far been reported.

The internal consistency of the three scales was determined
from the first unrotated factor in separate principal component
analyses, The invalidism scale had highest construct validity
(©= 0.76), followed by the pain communication scale (© = 0.69) and
the pain games scale (€= 0.67). It was decided therefore to
include the three scales in the study although it was felt likely
that there would be some overlap between the first two of these
scales and the first two of the IBQ.
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Statistical Methodology

In view of the multivariate relationships, it was decided
to use multiple regression as the main statistical method. It has
procedures directly equivalent to analysis of variance techniques,
and permits the inclusion of nominal or ordinal variables coded as
dummy variables into the regression equation (Cohen and Cohen,
1975). It is possible to find either the best overall set of
predictors of the dependent variable simultaneously or evaluate the
increase in prediction obtained by adding each variable sequentially.

Since the basic purpose of the study was to evaluate the rel-
ative importance of certain types of variable to the prediction of
disability, variables representing each of these differing conceptual
domains were selected. An a priori order of entry into the equation
was determined on the basis of clinical importance and ease of
obtaining the information. Thus illness characteristics were
evaluated prior to occupational and demographic characteristics
and clinical psychological information (obtained by examination)
prior to psychometric evaluation. Where necessary, for clarifica-
tion purposes, and to elucidate certain redundancies (particularly
among the psychometric variables) several orders of entry into the
equation were compared.

Independent Variables: First Stage. Degree of physical
impairment, type of major problem, number of previous back opera-
tions, duration of symptoms and time pattern (whether chronic or
recurrent) were chosen to represent illness characteristics.

Sex, age, social class, work-loss and work—type were chosen
to represent demographic and occupational factors.

Inappropriate signs and inappropriate symptoms were retained
as two measures of magnified illness presentation.

The EPQ was retained as a measure of general personality
structure; the locus of control scale as a cognitive dimension of
personality; the modified Zung as a measure of depressed mood; the
MSPQ for the perception of somatic activity; and the two sets of
three scales (Pilowsky and Sternbach) as alternative measures of
aspects of hypochondriasis and beliefs about disease.

Preliminary Results

The correlations of most of the variables (nominal variables
excluded) with degree of disability are shown in Table 2 for the
total group and for males and females separately.

It can be seen that age, EPQE, EPQP, locus of control and IBQl
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Table 2. Correlations with Disability

Total Males Females

(N = 200) (n = 117) (n = 83)
Physical impairment 27% 25 30%
Previous back operations 33% 33% 34%
Duration of symptoms 15
Time pattern 36% 31% 40%
Sex ~-17 - -
Age
Social class 20% 27% 26
Work-1loss 44% 44% 45%
Work~-type
Inappropriate signs 52% 48% 55%
Inappropriate symptoms 61% 59% 61%
EPQE
EPQN 23% 28
EPQP
EPQL 14
Locus of control
Depression 49% 43% 51%*
MSPQ 47% 37% 52%
IBQl (Gen. hypochon.)
IBQ2 (Dis. convict.) 39% 25 59%
IBQ3 (Somat. perc.) -36% -36% -40%
Invalidism 4L7% 45% 49%
Pain communication 59% 54% 65%
Pain games 32%
Pain scale 39% 29% 29%
Pain drawing 30% 24 29%

All entries correlation significant p <.05
* correlation significant p< .0l
(values are Pearson corrs X 100)
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(general hypochondriasis) bear no relationship with disability and
were not considered further. Work-type just failed to reach signif-
icance but was retained in that there seemed to be a marked difference
between the sexes.

In view of the high correlations with disability and to permit
the construction of a more general model, it was decided to examine
pain scale, pain drawing, Sternbach pain communication scale and
work-loss as alternative measures of severity, as their inclusion at
this stage in the analysis would account for so much variance in the
dependent variable as to make it impossible to examine the four
classes of variable selected for the study. The results for the
other measures of severity, with implications for the assessment of
severity will be discussed later.

Further Statistical Analysis

Number of previous back operations, social class, and work-type
were coded as dummy variables and entered into regression equations
with disability as the dependent variable and independent variables
entered in the four classes already described (illness characteris-
tics; occupational and demographic; magnified illness presentation
and psychometric).

Clear differences were found between the scales on the
psychological variables, and as would be expected, on work-related
variables. In order to produce a general model of disability,
therefore, sex was included as the first term in the regression
equation and interaction terms (for various independent variables
with sex) included as appropriate.

After a further series of regression equations, it was
established that duration of symptomatology was entirely explained
by degree of physical impairment and number of previous back opera-
tions; and EPQN was entirely explained by depressed mood and
heightened somatic awareness. These variables were excluded from
further analysis.

RESULTS

The Prediction of Disability

The results are shown in Table 3. It can be seen that disabil-
ity is significantly predicted by degree of objective physical
impairment. Type of major problem is irrelevant, but previous
surgery and time pattern (whether intermittent or continuous)
significantly improve the prediction. Of the demographic and
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Table 3. The Prediction of Disability

Independent Variables Class ZRZ Zchh F
Sex D&O 3.1 3.1 12.40%%
Physical impairment IC 10.4 7.3 29.20%%
Major problem IC 12.0 1.6 2.13
Previous surgery IC 17.1 5.1 10.20%%
Time pattern IC 25.0 7.9 31.60%%
Work-type D&Oo 27.6 2.6 2.60%
Work-type X Sex D&O 31.9 4.3 4, 30%%
Social class D&O 34.5 2.6 2.08
Social class X Sex D&O 36.0 1.5 1.20
Inappropriate signs MIP 46.5 10.6 42 [ LO**%
Inappropriate symptoms MIP 57.6 11.1 L LO**®
Depression P 61.5 3.9 15.60%%
Somatic awareness P 61.7 0.2 0.80
Invalidism P 63.0 1.3 5.20%

* F Ratio to enter significant at p < .05
*% F Ratio to enter significant at p< .0l
IC - Illness characteristics
D&0 - Demographic & occupational characteristics
MIP - Magnified illness presentation
P - Psychometric variables

occupational variables, only sex, work—-type and their interaction
improve the prediction. Both types of magnified illness presentation
greatly increase the prediction. Depressed mood and self-concept of
invalidism add slightly more, even after the major amount of variance
explained by magnified illness presentation.

It can be concluded that while many variables correlate signif-
icantly with disability (Table 2), there is a large measure of
redundancy among them. When differences in illness characteristics
and demographic or occupational have been removed, psychological
variables are still of major importance. In the specific model
tested above, the effect of magnified illness presentation was
considered prior to the routine psychometric measures, as it can be
assessed quickly and reliably by the surgeon in the clinic without
psychometric technology or expertise. If depressed mood, somatic
awareness and invalidism are entered into the equation prior to the
inappropriate signs and symptoms, the significance of these psycho-
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metric measures is heightened; but the inappropriate signs and
symptoms remained of major importance even when entered last in the
equation. Most of the psychometric variables added next to nothing
when added at the fourth stage, although somatic awareness was a
good predictor when entered prior to depressed mood into the equa-
tion.

Magnified Illness Presentation. The relationship between the
psychometric variables and the four major variables are shown in
Table 4.

It can be seen that most of the psychometric variables correlate
significantly with inappropriate signs, inappropriate symptoms and
disability; but hardly at all with the degree of physical impairment.
The inappropriate signs are similar to the objective physical signs
(physical impairment) in that they are elicited on clinical examina-
tion and in that the precise nature of the examination is unclear
to the patients. Both the inappropriate symptoms and the disability
index, however, are more closely based on the patient's self-report
and the intention of the inquiry is much more evident to the patient.

It is clear from the correlation matrix that there may be a
large measure of redundancy among the psychometric variables. 1In
an attempt to distinguish further between the inappropriate signs
and symptoms, it was decided to carry out separate regression
analyses on each, and further regressions of males and females
separately. The order of variables was once more specified a priori.
To simplify presentation, only the 7 change in R2 is presented
(Table 5).

It can be seen that as far as general personality variables
are concerned, neither extraversion, locus of control or '"psycho-
ticism'" are of any relevance. Neuroticism is linked with both
inappropriate signs and inappropriate symptoms, and there is
also evidence of a differential sex effect (correlating significantly
with signs and men, and symptoms among women). The symptoms would
also appear to be affected by social desirability (lie scale)
although the effect reaches significance only in the total group.

Depressed mood and somatic awareness are clearly of importance
in both signs and symptoms (even with the prior removal of the
effect of neuroticism). Depressed mood is more important in men
(especially for the signs) while somatic awareness is more important
for women for both variables (although somatic awareness is also of
some importance in the prediction of the inappropriate symptoms
among men).

General hypochondriasis (IBQl), invalidism, disease conviction
(IBQ2), pain communication, IBQ3 (somatic perception of problems)
and pain games have no additional predictive value whatsoever.
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Both the inappropriate signs and the inappropriate symptoms
would appear to be related primarily to depressed mood and heightened
somatic awareness. The possible significance of these findings will
be discussed below.

Measures of Severity

Although perhaps the most important, functional disability is
but one measure of severity of illness. 1In Table 6, the relative
predictive value of the four classes of variable (as before, in the
order given) for different measures of severity are given. It should
be stressed of course that we are attempting predictions with a
small number of classes of variable and a small number of variables.
For the purpose of this comparison, only those variables contributing
significantly to variance in the dependent variable are included in
the computation.

Work-loss is explained entirely by classes IC and D&0 and the
overall level of prediction (20.0%Z) is low. Pain scale and pain
drawing, both measures of pain intensity rather than its consequences,
give similar levels of prediction (25.7% and 23.4% respectively),
but differ markedly in the importance of class IC. The greater
importance of class D&0 to the pain drawing is almost entirely
explained by the marked sex difference.

Table 6. Types of Variable and Measures of Severity

%Z of Variance Explained

Class of Work- Pain Pain Pain Disability
variable loss Scale Drawing Communica~
tion
IC 11.1 14.1 2.0 13.0 20.3
D&O 8.9 9.3 15.4 6.3 7.4
MIP 0 2.3 6.0 9.0 21.7
p 0 0 0 20.5 1.3
TOTAL 20.0 25.7 23.4 48.8 50.7
IC - Illness characteristics

D&0 - Demographic & occupational characteristics
MIP - Magnified illness presentation
P - Psychometric
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Sternbach's pain communication scale is much more an estimate
of pain effects than of pain intensity per se and is comparable to
disability in terms of its overall predictability (48.8% and 50.7%
respectively). Unlike the other measures the pain communication
scale is highly predicted by class P (in fact entirely accounted for
by depressed mood); but although depressed mood is also highly
correlated with disability, it adds only little when added after
magnified illness presentation.

Considered from another viewpoint, illness characteristics are
fairly important to the prediction of all the measures of severity
with the exception of the pain drawing (which raises a doubt about
the validity of the pain drawing). Demographic and occupational
factors are about equally important for all measures of severity
(with an enhanced effect due to sex with the pain drawing). Mag-
nified illness presentation, in the form of anatomically inappro-
priate signs and symptomatology, does not help in the prediction
of work-loss and hardly at all in the simple rating of pain intens-
ity, but becomes increasingly important with increasing generality
in the measure of severity. Psychometric measures of subjective
distress (mainly depressed mood) are of no help in increasing the
prediction of the more objective measures (work-loss and pain
ratings) but are highly important in predicting the reporting of
pain effects and disability (correlating 0.59 and 0.40 respectively)
although in the latter case, magnified illness presentation has
accounted for most of their incremental predictive value.

DISCUSSION
Constraints

There were a number of constraints on the present study. The
entire clinical assessment, psychometric investigation and exclusion
of pathology took between 12 and 2{ hours to complete. It was simply
not feasible either in terms of further patient compliance or in
terms of the administration of the out-patient clinic to gather any
more information.

Secondly, information gathered depended mainly on clinical
examination, self-reports andd medical case sheets. It was beyond
the resources of the present investigators to obtain routine informa-
tion from patients' families or gather social background reports
about patients from community agencies.

Thirdly, the main purpose of this study was to investigate
patients referred for assessment of treatment for surgery. The
aforementioned time constraints effectively precluded more wide-
spread psychological investigations, such as one might wish in the
assessment of suitability for psychological treatments (such as
counselling or operant approaches).
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Fourthly, this chapter reports on the identification of, and
relationships among, various pain related variables and classes of
variable. The identification of individuals of various types will
be considered in conjunction with the outcome study, of these pa-
tients, at present still in progress.

Fifthly, in view of the expressed objectives of the study and
the request for compliance with the extensive assessment procedure
in the interests of research rather than simply clinical treatment,
the incorporation of clinical pain estimation procedures (pain
tolerance, pain threshold and electromyogram investigations of
muscle tension in the back) was possible in only a sub-group of these
patients and will be reported elsewhere.

Sixthly, as mentioned above, the investigation was restricted
to British, English language speaking chronic backache patients
between the ages of 18 and 55 able to comply with assessment proced-
ures.

Seventhly, a longitudinal study of patients was not possible in
the time available for this study. The hazards of inferring causal
relationships from correlational analysis are well known, although
determining redundancy among different types of information gathered
at the same time would seem to be a worthwhile exercise.

Finally, all the patients were NHS (non-private) patients from
the West of Scotland being seen at time of first referral to a
specialist orthopaedic department for chronic backache. Generality
of the findings to other patient populations and cross-cultural
groups remains to be determined (although the data collection for a
study of other chronic orthopaedic conditions has been just
completed).

Choice of Dependent and Independent Variables

The choice of disability as the major dependent variable seemed
important both on grounds of clinical decision making and with a
view to future studies of compensation patients or groups in which
the assessment has legal or financial implications. It has been
shown, however, that the precise relationship between physical
impairment and severity of illness is highly dependent on the
particular measure of severity used, with the effect of psychological
factors ranging from negligible to highly important.

The choice of independent variables was made on the basis of
current clinical practice, previous research findings and pragmatic
considerations resulting from the constraints on the study. Attempts
were made to sample different 'conceptual domains' so that inter-—
relationships could be examined. In a clinical study of this nature,
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data collection is time consuming and expensive to gather. A balance
has to be found between the breadth of the information sampled and
the number of subjects assessed. Given a sample size of 200, it

was clearly possible to include analysis of only a certain number of
domains and of only a small number of variables representing each of
these.

Conceptual Domains (classes of variable). Illness characteris-
tics (IC) were represented by a relatively small number of variables,
and of these, degree of physical impairment, previous back surgery
and time pattern (whether intermittent or continuous) were of
importance. In a separate study (Waddell et al, 1981) the assess-
ment of illness history is discussed. Major problems were found in
obtaining valid and reliable information concerning illness history
and in fact three successive pilot studies were necessary to produce
an instrument of satisfactory reliability. Items tapping previous
illness experience (both personal and familial) were also problemat-
ic. Previous response to treatment (of various kinds) would again
seem to be useful clinical information, but rigorous statistical
cross—checks would seem to be advisable in this field.

Of the demographic and occupational characteristics (D&0) the
only variables of importance seemed to be sex and type of work
(rated according to its requirement of physical effort, on an
ordinal scale). There is clearly a need to develop this 'module'.
In a sub-group of patients work stress and risk of job loss would
seem to be important, although clinical questioning may not be the
best way of determining such information. In this study, attempts
to investigate such domains were made, but valid and reliable indices
would seem to require not merely a clinical screening of such prob-
lems, but a specially designed structured interview. In general
it would appear that differences in quasi-sociological variables
such as social class or socio-economic grouping are accounted for
mostly by more specific work related variables.

Magnified illness presentation (MIP) (inappropriate signs and
inappropriate symptoms) was highly predictive of the more generalised
measures of severity. A lot of effort has been expended by the
authors in developing this particular domain, and we are confident
that the measures will stand up to replication. Still to be
determined is the relative utility of each of these in identifying
particular clusters of patients, its use at various stages in the
development of chronicity, and power in the prediction of response
to treatment.

Clearly, the design of the study enabled the examination of
only the incremental value in the prediction of severity of illness
of the psychometric variables (P). One might equally well consider
the incremental value of the inappropriate signs and symptoms, for
example, over and above the psychometric measures. While such
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models in fact were investigated, and produced an enhancement in

the predictive value of the psychometric variables, as a class they
proved less important than the inappropriate signs and symptoms.

For this particular population, it would appear likely that only
clinically focussed psychometric measures such as depressed mood,
possibly somatic awareness and perhaps self-concept of invalidism
will be of value. Personality structure and cognitive measures
(such as locus of control) would seem to exert extremely weak effects,
if any at all, in these particular circumstances. Clearly, however,
of all the domains, this one is perhaps the widest and, of course,
only a small number of variables have been sampled. Nonetheless it
certainly would not seem worth excluding more immediate clinically
relevant information for variables constructed on non-clinical
populations unless there are extremely sound theoretical reasons

for pursuing that particular avenue of inquiry.

New or Additional Conceptual Domains. The investigation of the
social, economic and familial consequences of chronic pain was not
investigated in detail in this study (partly because of the afore-~
mentioned time constraints). A pilot study by the present authors
into the identification of illness effects has been undertaken
recently with a view to determining the clinical significance of
disparity among various types of pain effect. In order to validate
such information, however, it would appear necessary to cross—
validate information given by the patient with information obtained
from family members, social acquaintances and workmates. The
practical and ethical problems of obtaining such information would
appear to be considerable.

As already mentioned, conceptual domains relevant to psycho-
logical methods of treatment will need to be developed. Again,
problems in obtaining valid and reliable information in such areas
abound. A detailed operant analysis is extremely time consuming
and, in the present author's (CIM) experience, fraught with diff-
iculty from a research or evaluative point of view. Apart from the
considerable quantity of missing data in a general behavioural
screening, the relative importance of specific variables to an
'operant dimension' has never been established, nor has a classifica-
tion or typology for individuals been clearly worked out. It is
beyond the scope of this chapter to consider further psychological
treatments.

Of experimental approaches, pain threshold and pain tolerance
are perhaps of value in the estimation of severity of pain (although
limitations on the extent of inferences from experimental to chronic
clinic pain have been highlighted already). Their incremental value
over routine clinical assessment procedures has yet to be estab-
lished, as has their comparative utility in the prediction of
outcome of treatment. The present authors have carried out a
pilot investigation of pain threshold, pain tolerance, pain ratio
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and EMG determined muscle-tension levels, in certain of the back
muscles, in 44 of the 200 subjects of the main study, but the
results are as yet unanalysed.

Of the many other possible domains of investigation, the medico-
legal domain is perhaps of most importance. Several of the earliest
clinical studies (discussed above) on psychological factors in back-
ache tried to identify malingering among back patients. There is
no doubt that social factors exert a profound influence on the
course of illness and a survey of 12 separate studies showed that
the success rate of any form of treatment for backache is approx-
imately one-third lower in compensation patients than in non-
compensation patients (Waddell et al, 1979). Magnified illness
presentation might seem to be a measure of malingering or consciously
exaggerating the extent of the problem, but MIP seems to be equally
common in medico-legal cases, compensation cases and in other
problem patients for which neither factor operated. There is only
a moderate correlation between MIP and medico-legal factors and
regression analysis in an early study (Waddell et al, 1980) showed
that medico-legal factors accounted for only a very small proportion
of the total variance. Furthermore MIP neither correlates with the
MMPI validity scores (F and K) which are generally accepted as
detecting unreliable answers, attempts to give socially acceptable
answers or deliberate exaggeration; nor with the lie score of the
EPQ. Conscious magnification of symptoms may of course occur in
situations, particularly medico-legal or compensation situations,
when there may be considerable discrepancy between objective physical
impairment and subjectively reported disability, but complex patterns
of MIP cannot be explained simply as malingering. It would seem
necessary to investigate their role in a specific study of medico-
legal or compensation patients and develop appropriate assessment
methods for the financial, occupational and legal implications of
chronic pain.

Finally, it has been emphasised that this study has concerned
itself with chronic pain patients referred for the first time to a
department of orthopaedic surgery funded by the NHS. The generality
of the findings to private or fee-paying patients is as yet unknown
but would merit investigation. Such an inquiry might entail the
alteration of old modules or the development of new ones in order
to fit the clinical findings into a socio-economic context.

Research Design. Many alternative research designs are
possible. The one selected for this study seemed to be most appro-
priate in this context. A strategy of continual development and
redevelopment of variables and classes of variables has been
recommended. Such an open-ended approach would seem to permit the
integration of the latest research findings within an existing
framework. Of paramount importance is the establishment of the
construct validity, perhaps face validity and certainly incremental
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validity of any new measures used. Different models using different
a priori order of classes of variable or indeed variables within
classes are possible with the same data base. As steps in the
development of modules for psychological treatments, small group or
single-case designs may help refine new domains of clinical interest.
At some point, however, some attempt will have to be made to
integrate them into a pre—existing framework, or where necessary

into a revised general framework.

The original diagnosis 'functional', representing very much
'diagnosis by exclusion', has certainly been improved by the attempts
to identify positive psychological features. We must beware,
however, of attempting to produce simplistic two-dimensional models
of pain and looking to psychometric measures exclusively to provide
an additional dimension to supplement a physical or organic one.

The specific psychometric approaches so far developed certainly may
be further refined, but personality traits, or even clinical mood
scales, are but one further set of investigations of a particular
type. A genuine multidimensional model with conceptually and
statistically distinct domains of inquiry would seem to be required.

Finally, the incorporation of interactions among relevant
clinical domains may turn out to be of interest in addition to their
main effects, although the statistical requirements as far as
quantity of data is concerned are fairly considerable.

CONCLUSION AND IMPLICATIONS

Firstly, it has been shown in this study that pathology, as
assessed by illness characteristics, is distinguishable from mag-
nified illness presentation in the form of the reporting of inappro-
priate symptoms of backache and inappropriate responses to clinical
examination. Part of the explanation for the unsatisfactory success
rate for the treatment of chronic backache may lie in the failure
to distinguish pathology from illness behaviour. Indeed attempting
to treat illness behaviour, mistaking it for indications of trauma
or disease, will not only fail to alleviate the problem but may in
fact worsen it.

Secondly, there is only a relatively small relationship between
extent of physical impairment and subjectively reported disability.
The effect of failure to obtain relief from chronic pain may not
only result in depressed mood but also lead to a general sensitising
of the patient to all sorts of physiological events (heightened
somatic awareness), leading to inappropriate pain perceptions or
reports (inappropriate symptoms), inappropriate responses to physical
examination (inappropriate signs) and resulting in a marked exacerba-
tion of the extent of disability for a given level of objective
physical impairment.



CHRONIC PAIN DISTRESS AND ILLNESS BEHAVIOR 41

Thirdly, it cannot be assumed that even relatively simple items
of clinical information are reliable until so demonstrated. None-
theless, with the appropriate statistical safeguards, it is possible
to identify clusters of variables representing discrete domains of
clinical relevance in chronic backache.

The traditional role for the clinical psychologist in the field
of backache needs re—examination. The interpretation of personality
profiles such as the MMPI would appear to be of limited usefulness,
although the development of more clinically relevant scales will
undoubtedly happen. Indeed it has been suggested that the search
for the definitive psychometric profile or set of profiles is perhaps
an illusory quest. On the other hand, there would seem to be an
important statistical and methodological contribution to be made
not only in the processing of medical information and the construc-—
tion of valid and reliable scales, but also in the design and
interpretation of multidisciplinary research. Equally important,
perhaps, is the development of psychological treatment techniques,
incorporating concepts and clinical methods from other areas of
clinical psychology. The same caveats about the identification of
salient variables or domains of inquiry apply of course to psycholog-
ical as well as medical treatment.

In other areas of medicine, there may be evidence of magnified
illness presentation. The impetus to develop such concepts in back-
ache has undoubtedly stemmed in part from the sheer extent of the
problem and relative failure to treat it successfully. It seems
likely that in chronic illness especially, inappropriateness of
symptomatology particularly (assuming this can be adequately iden-
tified) would seem worth investigating both in terms of prediction
of outcome of treatment and in identifying individuals for whom
further psychological investigation might lead to educational or
clinical counselling rather than traditional medical treatment.

The divisions among sociological, psychological and medical
definitions of illness seem to be becoming increasingly blurred. It
would seem important to identify the specific contribution of various
specialties to human suffering but admit that the alleviation of
the ills of mankind and the unhappiness occasioned by occupational,
economic or political stress is likely always to be beyond the limits
of technological medicine or clinical psychology.
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INTRODUCTION

The mathematical techniques to.be presented are intended as aids
to the clinician's decision making. The methods to be introduced
do not imply that a mathematical model or theory implemented by
computer can replace the clinician., The work we are about to dis-
cuss shows that decision aids, utilising the clinician's knowledge
and expertise, can improve on unaided judgement and choice. Diag-
nosis, prognosis and treatment decisions made under conditions of
uncertainty and including the clinician's differential valuation of
the consequences of the decisions, can be improved. This extra
precision is due to the optimal combination of the information the
clinician already possesses rather than the clinician's access to
extra information.

This paper does not assume any familiarity with the literature
and at the same time takes a non-mathematical approach illustrated
by practical examples. In this way we hope to give a fairly complete

1 See Brown et al (1974) for a review of the practical application
of decision analysis in business settings and Raiffa (1968) for
a more detailed discussion of the techniques involved.
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overview of "the state of the art" in Decision Analysis, Bayesian
Revision of Opinion and Linear Additive Modelling.

DECISION ANALYSIS

Training gives the clinician instruction in the various indices
of a disease or condition and also teaches the possible positive and
negative outcomes of various forms of treatment. These considera-
tions are, of course, essential but the clinician must also be able
to weigh and combine information to reach appropriate decisions con-
cerning patient management.

As Sir William Osler once said "Medicine is a science of un-—
certainty and an art of probability". Decision Analysis performs
the optimal integration of the uncertainty, risks and benefits pre-
sent in a decision using the principle of Subjective Expected Utility
(SEU) maximisation. Although decision analysis has been fruitfully
applied in industrial management, economics and government until
recently only a few studies have attempted to apply it to medicine
and clinical psychology.

Figure 1 presents a clinical decision problem adapted from
Christensen-Szalanski and Bushyhead (1979). This is a decision
analytic representation of the physician's decision of whether to
assign a pneumonia diagnosis, or assign a non-pneumonia diagnosis.
For each course of action there are two possible outcomes: the pa-
tient does have pneumonia, or the patient does not have pneumonia.

The physician is first required to estimate the subjective
probability that the patient has pneumonia (P). Given this subject-
ive probability estimate and the physician's utility for the possible
consequences of the decision (A-D) it is then possible to calculate
the expected utility for each diagnostic assignment. The act, or
in this case the diagnosis, with the highest expected utility is
then chosen,

Both probabilities and utilities are crucial in determining the
decision. As Christensen-Szalanski and Bushyhead note, the physician
could appropriately assign a pneumonia diagnosis even when he or she
believes it less likely to be correct than the non-pneumonia diag-
nosis, Similarly two physicians may estimate the same probability
of a patient having pneumonia but still assign different diagnoses
because they value the consequences differently. If a physician
is making many diagnoses of the absence or presence of a specific
disease or illness, where the set of utilities for the possible
consequences of the diagnoses remain unchanged, it is a straight—
forward extension of the decision analytic approach to calculate a
critical probability for diagnosis. At the critical probability
neither diagnosis would be favoured. After a critical probability
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ACT EVENT UTILITY OF
NODE NODE POSSIBLE OUTCOME
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(P)
» PATIENT DOES NOT
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(1-P) HAVE PNEUMONIA D

EXPECTED UTILITY OF
ASSIGNING PNEUMONIA PD
DIAGNOSIS

(P)A+(1-P)B

EXPECTED UTILITY OF
ASSIGNING NON-PNEUMONIA NPD
DIAGNOSIS

(P)C+(1-P)D

IF PD > NPD THEN ASSIGN PNEUMONIA DIAGNOSIS
IF NPD > PD THEN ASSIGN NON-PNEUMONIA DIAGNOSIS

Fig., 1. Decision Analysis applied to pneumonia diagnosis problem.
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has been established precise specification of probability of illness
for future patients is unnecessary, all the physician has to do is
to assess whether the probability that a given patient has pneumonia
falls above or below the critical probability.

The pneumonia example is a very simple application of decision
analysis using the principle of subjective expected utility maximisa-
tion as a choice criterion.

Emerson et al (1974) have used decision analysis to aid the
decision of whether to apply prophylactic heparin therapy to prevent
possible pulmonary embolism following myocardial infarction. Heparin
therapy itself may cause death from a bleeding complication. In
their study Emerson et al calculated the probability of death for
patients of different ages on the basis of previous actudrial data
which was available, rather than on more subjective criteria. Util-
ities for the possible consequences in this study were simply 1 or
0 - the patient lives or the patient dies.

Pliskin and Beck (1976) applied decision analysis in a situation
where all the probabilities utilised were subjective estimates. This
was because the specific characteristics of a given patient did not
enable the use of actuarial tables. Explicit tradeoffs were made
between two utility dimensions of longevity and quality of life.

Schwartz et al (1973) presented an overview of the application
of decision theoretic techniques to clinical judgement. They noted
that several sequences of acts and events are often needed to provide
an adequate representation of a decision problem.

Why should you, as a decision maker, accept that the prescrip-
tion of SEU and decision analysis is the optimal way of making
decisions under uncertainty? What if intuitive decisions and SEU
prescribed decisions conflict?

The argument in favour of following the act specified by max~
imisation of subjective expected utility is based on the accept-
ability of certain fundamental axioms or principles. If you, as
the decision maker, accept these axioms then maximisation of SEU is
the optimal choice criterion. The axioms of subjective expected
utility theory are relatively uncontroversial. For example, one
axiom, transitivity, states that if you prefer outcome A to B and
you alsa prefer outcome B to C then you should prefer outcome
A to C.

2 . . . . .
For a more detailed consideration of the axiom system underlying

SEU, see Edwards, Lindman and Phillips (1966).
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Studies that have attempted to investigate whether maximisation
of SEU is descriptive of human decision behaviour have found that,
in detail, it is not, Peterson and Beach (1967) concluded "Experi-
ments that have compared human inferences with those of statistical
men show that the normative model provides a good first approximation
for a psychological theory of inference. Inferences made by subjects
are influenced by the appropriate variables in appropriate direc-—
tions".

Slovic (1972) and Hogarth (1975) have marshalled the research
evidence in support of the notion that limited capacity in terms of
memory, attention and reasoning capabilities lead the decision maker
to be sub-optimal. SEU aids the decision maker by "dividing and
conquering" ~ the decision maker's estimates of probabilities and
utilities are recomposed by subjective expected utility theory to
specify the optimal decision.

In terms of decision analysis an ability to assess realistic
probabilities is obviously very desirable. Lichtenstein et al (1977)
have developed a measure of the realism of assessed probabilities
which they have labelled calibration. A person is perfectly cal-
ibrated if for all those events assessed as having .XX probability
of occurrence, XX7 actually occur. For example, if 10 separate
events were each assessed as having a .7 chance of occurrence 7 out
of the 10 should actually occur.

In the medical setting illustrated in the decision analysis
example above, Christensen—-Szalanski and Bushyhead (in press) ex-
amined the probability estimates given by 9 physicians to 1531 pa-
tients. Each patient was examined by only one physician. The
physicians were required to estimate the probability that the patient
had pneumonia. Because most physicians consider the chest x-ray to
be the definitive test for pneumonia, chest x-rays were taken of all
the patients in the study. Radiologists then examined each patient's
x~ray and decided whether the patient had pneumonia. The radiologist
made the criterion diagnosis without any knowledge of the patients
or of the physicians' probability estimates.

The calibration of the physicians' assessed probabilities were,
generally, "overconfident'. For example, for those probability
assessments of a .7 chance of pneumonia only about 127 were confirmed
by the radiologists. Were the physicians acting cautiously because
of the risk of a false negative, ie, assigning a non-pneumonia diag-
nosis when the patient did in fact have pneumonia? Christensen-—
Szalanski and Bushyhead tested for a motivation bias by asking the
physicians to list their utilities for the possible outcomes of the
decision and found that the overall utilities for the two possible
diagnoses balanced. They concluded that the overconfidence bias
must be cognitive rather than motivational.
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Overconfidence is not limited to physicians! Lichtenstein et al
(1977) have documented the generality of this effect with psychol-
ogists, the general public, civil servants, insurance underwriters
and, of course, the average university student. There are individual
differences in overconfidence and it is true that the type of task
also has an effect. As yet it is impossible to predict, on the basis
of personality/cognitive tests, who will be best calibrated (Wright
and Phillips, 1979).

Why aren't we better calibrated? - why don't we learn from
experience? Fischhoff and Beyth (1975) have found that when decision
makers are told which event actually occurred - for instance the
results of the chest x-rays — and are then asked to recall their
original subjective probabilities, most decision makers exhibit the
"I knew it all along effect'". For example, given that an x-ray was
positive the physician's recalled probability would be near 1.0
(or certainty) than the physician's original probability estimate.

Clearly we don't learn from experience. Fischhoff, has argued
that if you want to get an accurate picture of your own calibration
you should keep a tally of your probability assessments and con-
struct a personal calibration chart when the true outcomes are known.
Once a calibration chart is constructed it's then possible to ex-
ternally recalibrate your own probability assessments and hence im~
prove your decision making. For instance, if you are only correct
807Z of the time you say you are 1007 sure, you should say 807% sure
every time you think you are 100% sure. These personally adjusted
probabilities can then be utilised in an improved decision analysis.

BAYES' THEOREM

Bayes' theorem is another 'mormative' approach to decision
making, this time to the combination of the prior probability (for
example, the base-rate incidence of a disease within a given popula-
tion) with case-specific information (for example, individual pa-
tient symptom data) to obtain an individual patient diagnosis.

Graham and Kendall's (1960) Memory-for-Designs Test has been
used to diagnose brain damage. Graham and Kendall found that 50%
of brain damaged people scored above a criterion level while 4% of
people who were functionally i1ll scored above this level.

Imagine that a psychiatrist makes a preliminary diagnosis of a
patient as either functionally ill or brain damaged. After a prelim—
inary investigation he is about equally sure of either diagnosis.

He then gives the Memory-for-Designs Test to the patient and the
patient scores above the criterion level. How sure should the
psychiatrist now be about each of the two possible diagnoses?
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Table 1. Calculation of Posterior Opinion with 50-50 Prior Opinion

Hypotheses Priors Likelihoods Priors X Likelihoods Posteriors

Functional 0.02 _
Illness 0.5 0.04 0.02 027 " 0.07
Brain 0.25 _
Damage 0.5 0.50 0.25 s 0.93
Sum = 0.27 Sum = 1.00

Bayes' theorem states that our prior opinion multiplied by our
likelihood gives us our posterior opinion.3 Table 1 sets out the
calculations with 50-50 prior opinion. In this example posterior
odds have been converted to posterior probabilities.

Therefore, after seeing the test result the psychiatrist is 7%
sure the patient is functionally ill and 937% sure of brain damage.
Prior uncertainty of 0.5-0.5 has changed to posterior uncertainty of
0.07-0.93.

So, posterior probabilities or degrees of belief depend not only
on the likelihoods but also on prior opinion.

Suppose the psychiatrist consulted the records of the hospital
to provide a basis for assessing these prior probabilities and that
he discovered that only 20% of the patients at the hospital in the
past have been functionally ill, and that 807 were brain damaged.
Next, suppose he used these figures as his prior probabilities.
Let's see what effect this change in prior opinion has on his
posterior opinion. Table 2 sets out the calculations.

After seeing exactly the same test result the psychiatrist is
2% sure the patient is functionally ill and 987 sure of brain damage.
The test, patient and psychiatrist are identical in the calculations
of Tables 1 and 2, only the prior opinion has changed.

Next consider the case where the patient does not score above
the criterion level, The appropriate calculations are given in
Table 3.

For a formal derivation of Bayes' theorem see Phillips (1973).
Phillips also gives similar numerical examples.
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Table 2. Calculation of Posterior Opinion with 80-20 Prior Opinion

Hypotheses Priors Likelihoods Priors X Likelihoods Posteriors

Functional 0.01 _
I1lness 0.2 0.04 0.01 A 0.02
Brain 0.40 _
Damage 0.8 . 0.50 0.40 AT 0.98
Sum = 0.41 Sum = 1.00

This time prior probabilities of 0.2-0.8 have changed to
posteriors of 0,32-0,68, It is important to notice that the psychi-
atrist's posterior probabilities still favour the diagnosis "brain
damage'" even though the patient did not show a score indicating brain
damage. The Bayesian psychiatrist would conclude that the test would
not change his prior probabilities enough to warrant its use.

Other important points to note are that prior opinions and
likelihoods need not be based on "actuarial" or relative frequency
data as they are in this example. Bayes' theorem applies equally
well to the revision of subjective probabilities in the light of new
information. This fact is especially useful where base-rate data
is non-existent or believed to be unreliable.

One important question remains to be answered. Is opinion re-
vision performed by Bayes' theorem more valid than the intuitive
revision of opinion? Two types of evidence answer this question in
the affirmative.

Table 3. Calculation of Posterior Opinion Where the Patient Does
Not Score Above the Criterion Level

Hypotheses Priors Likelihoods Priors X Likelihoods Posteriors

Functional 0.19

Illness 0.2 0.96 0.19 '6—.3”9-* = 0.32
Brain 0.40 _
Damage 0.8 0.50 0.40 039 - 0.68

Sum = 0.59 Sum = 1.00
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First, Bayes' theorem is derived from certain axioms or basic
principles in a similar way to SEU theory. For instance, one axiom
is "The probability of any one event occurring from among n mutually
exclusive events is equal to the sum of the probabilities of the
individual events". For example, the probability of a specified
side of the six sides of a die landing facing up is 1/6 .°. the
probability of any one side of a die landing facing up is 1, or
certainty. If you, as a decision maker accept the various axioms of
Bayes' theorem (and they are all relatively innocuous) then it
follows that Bayes' theorem is the "normative" or optimal method for
your opinion revision,

The second type of evidence supporting the use of Bayes' theorem
in opinion revision involves empirical studies. Decision theorists
have compared intuitive revision of subjective probability with that
performed by Bayes' theorem where Bayes' theorem combines subjective
prior opinions with subjective likelihoods to give posterior opinions
which are then the prior opinions ready for combination with further
likelihoods. The general finding is that both intuitive opinion
revision and Bayes' theorem eventually favour the same hypothesis
but Bayes' theorem gets there first. In other words unaided decision
makers fail to extract the maximum amount of information from data,
intuitive decision makers are 'conservative' in their opinion
revision., Currently there are several explanations of the locus of
conservatism., Some theories point to the limited capacity of the
human mind to aggregate information. Whatever the reason the fact
remains that human decision makers are suboptimal in revising their
opinion in the light of new information.

In a medical setting, Diamond and Forrester (1979) note that the
diagnosis of coronary heart disease has become increasingly complex.
Many different results obtained from diagnostic tests with substan-
tial imperfections, must be integrated into a diagnostic conclusion
about the probability of coronary-artery disease in a given patient.
These authors collected data on the pretest likelihood of the disease
(defined by age, sex, and symptoms) and the sensitivity and specific-
ity of four diagnostic tests: stress electro-cardiography, cardio-
kymography, thallium scintigraphy, and cardiac fluoroscopy. With
this information, test results of an individual patient can be
analysed by use of Bayes' theorem. The authors point out the ad~-
vantages of this approach and state that it may assist in decisions
on cost effectiveness of diagnostic tests.

Computers have been used to perform the tedious calculations of
posterior probabilities in medical diagnosis with the clinician

Phillips (1973) outlines the axioms of Bayes' theorem in more
detail,
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and/or actuarial tables inputing prior opinion and likelihoods. Uses
include diagnosis of thyroid disease, causes of acute renal failure
and paternity evaluation.

ADDITIVE LINEAR MODELS

One of the major data bases used for experimentation with linear
models has been that collected by Meehl (1959). The judgemental
problem used was that of differentiating psychotic from neurotic
patients on the basis of their MMPI profiles. Fig 2. sets out the
basic paradigm.

Each patient upon being admitted to hospital had taken the MMPI.
Expert clinical psychologists believe (or at least used to believe)
that they can differentiate between psychotics and neurotics on the
basis of profile of the 11 scores. Meehl (1959) noted "because the
differences between psychotic and neurotic profile are considered in
MMPI lore to be highly configural in character, an atomistic treat-
ment by combining scales linearly should be theoretically a very
poor substitute for the configural approach".

Initially researchers tried to '"capture" or "model' expert
judges by a simple linear regression equation. These judgemental
representations are constructed in the following fashion. The
clinician is asked to make his diagnostic or prognostic judgement
from a previously quantified set of cues for each of a large number
of patients. These judgements are then used as the dependent va-
riable in a standard linear regression analysis. The independent
variables in this analysis are the values of the cues. The results
of such an analysis are a set of regression weights, one for each
cue, and these sets of regression weights are referred to as the
judge's "model" or his "policy".

How do these models make out as predictors themselves? That
is, if the regression weights (generated from an analysis of one
clinical judge) were used to obtain a "predicted score" for each
patient would these scores be more valid, or less wvalid, than the
original clinical judgements from which the regression weights were
derived? To the extent that the model fails to capture valid non-~
linear variance in the judges' decision processes, it should perform
worse than the judge to the extent that it eliminates the random
error component in human judgements, it should perform better than
the judge.

5See Beach (1975) for a review of these studies.
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PATIENT INFORMATION CRITERION (C) TO BE PREDICTED
Score (S) on each of the 11 MMPI Whether the patient was
subscales related to neuroticism diagnosed neurotic or

and psychoticism psychotic after extensive

psychological and psychiatric

/:iiijjj:jj////
JUDGE
Weight (W) derived
for each of the 11
MMPI subscales

LINEAR ADDITIVE MODEL OF
JUDGE

(c = A+W151+W282....+W11811)

Fig. 2. Basic Paradigm for the Construction of a Linear Additive
Model of a Judge

What were the results of this research? The overwhelming con-—
clusion was that the linear model of the judge's behaviour out-
performed the judge. Dawes (1975) noted that "I know of no studies
in which human judges have been able to improve upon optimal statist-
ical prediction". Dawes concluded "A mathematical model by its very
nature is an abstraction of the process it models; hence if the
decision maker's behaviour involves following valid principles but
following them poorly these valid principles will be abstracted by
the model".

Goldberg (1965) reported on intensive study of clinical judge-
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ment, pitting experienced and inexperienced clinicians against linear
models and a variety of non-linear or configural models in the
psychotic/neurotic prediction task. He was led to conclude that
Meehl chose the wrong task for testing the clinicians' purported
ability to utilise complex configural relationships. The clinicians
achieved a 627 but rate whilst the simple linear composite achieved
70%. A 50% hit rate could have been achieved by chance as the
criterion base-rate was approximately 507 neurotic, 507 psychotic.

Dawes and Corrigan (1974) have called the replacement of the
decision maker by his model "bootstrapping'. Belief in the efficacy
of bootstrapping is based on a comparison of the validity of the
linear model of the judge with the wvalidity of his or her wholistic
judgements., However, as Dawes and Corrigan (1974) point out, that
is only one of two logically possible comparisons. The other is
between the validity of the linear model or the judge and the valid-
ity of linear models in general. That is, to demonstrate that boot-
strapping works because the linear model catches the essence of a
judge's expertise and at the same time eliminates unreliability, it
is necessary to demonstrate that the weights obtained from an
analysis of the judge's behaviour are superior to those that might
be obtained in another way - for example, obtained randomly.

Dawes and Corrigan (1974) constructed random linear models to
predict the criterion., The sign of each predictor variable was
determined on an a priori basis so that it would have a positive
relationship to the criterion.

On the average, correlations between the criterion and the
output predicted from the random models were higher than those ob-
tained from the judge's models, Dawes and Corrigan also investigated
equal weighting and discovered that such weighting was even better
than the model of the judges or the random linear models. 1In all
cases equal weighting was superior to the models based on judges'
behaviour.

Dawes and Corrigan concluded that the human decision maker need
specify with very little precision the weightings to be used in the
decision - at least in the context studied - what must be specified
are the variables to be utilised in the linear additive model. It
is precisely this knowledge of "what to look for" in reaching a
decision that is the province of the expert clinician. Again, as
shown in the previous sections of this paper, it is not in the
ability to integrate information that the decision maker excels.

The distinction between knowing what to look for and the ability
to integrate information is illustrated in a study by Einhorn (1972).
Expert doctors coded biopsies of patients with Hodgkin's disease and
then made an overall rating of severity. These overall ratings were
very poor predictors of survival time but the variables the doctors
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coded made excellent predictions, when utilised in a linear additive
model.

In conclusion we can say that in a multivariate prediction task
only the knowledge of which variables to include in the prediction
equation is important. Clinical expertise is, of course, the source
of this knowledge - without it the linear models could not work.
However, the clinician's importance weightings are not at all crucial.
This result remains true in all the contexts so far investigated.

CONCLUSIONS

Decision Analysis, based on SEU, is the optimal way for the
clinician to make decisions which involve uncertainty and the differ-
ential valuation of possible outcomes. Although initially derived
in an economic context, decision analysis is suitable for clinical
decision making where utilities of outcomes can be expressed, for
example, in terms of longevity, and quality of life as well as, or
perhaps instead of, cost of treatment. Although probability assess-
ments are, generally, overconfident® and as such may bias the results
of any decision analysis, intuitive or wholistic decision making
can be seen to be prone to these and other more significant limita-
tions.

Bayes' theorem is the normative method of revising probabilistic
opinion in the light of new information. Input probabilities can be
purely actuarial, subjective, or a mixture of the two. Human opinion
revision is "conservative" compared to Bayes' theorem in that Bayes'
theorem extracts much more information from the data. One use of
Bayes' theorem is to decide when test administration is unnecessary
because the weight of prior opinion will remain unchanged whatever
the test result., Another use is to stop the administration of
diagnostic tests when a threshold probability level, eg 957 sure of
a diagnosis, is reached.

Repetitive predictions based on multivariate indices are better
made by a regression equation based on the indices the clinician
thinks relevant rather than by the clinician's unaided wholistic
judgement, The relative weighting of the indices is essentially
unimportant, prediction is best when the weights are equal. The
combination of scores on the indices should be performed by a
computer programmed with the linear additive model.

One question remains to be answered, if these decision aids are
so good why aren't more clinicians using them? In a business con-
text Brown et al (1974) have reported that the absence of top-level

Other common heuristics and biases in probability assessments,
not discussed here, are given by Tversky and Kahneman (1973).
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decision makers familiar with the techniques and the bad experiences
of decision makers who have tried the aids by themselves without
proper training have restricted their acceptance. Slovic et al
(1977) commented that decision makers may reject the logical implica-
tions of decision aids if the decisions specified by the aids were
unintuitive or too difficult to explain and justify to others.
According to Schwartz (1979) physicians complain that decision
analysis takes the art out of clinical judgement, dehumanises patient
care and takes too much time to apply. We hope that this presenta-
tion of decision aiding techniques has resolved some of these problems
and at the same time has shown the usefulness of the aids in a
variety of clinical contexts.
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QUESTIONING THE FOUNDATIONS OF COGNITIVE BEHAVIOR MODIFICATION

Chris Cullen

Hester Adrian Research Centre
University of Manchester

In recent years, an apparently new field has opened for clinical
psychologists and other therapists. An endeavour which purports to
reach the parts which behaviour therapies cannot reach, while re-
taining the rigour which many have claimed distinguishes behaviour
therapies from other forms of psychotherapy. This new field is
cognitive behaviour modification, and since the publication in 1974
by Mahoney of his oft-quoted book "Cognition and Behaviour Modifica-
tion'", there have appeared many books and articles debating the
practical and conceptual issues involved.

It would be possible and usual to next give a sample list of
references here, but I choose not to do so. The main reason is that
this paper is not an examination of the practical utility of cog~
nitive behaviour modification versus any other kind of behaviour
modification, Indeed, I start from the premise that precious few
forms of intervention have had any real and lasting impact on many
clinical populations. As I write this, I have to hand a paper by
Bernal et al (1980) on a comparison of 'behavioural parent training
and client-centred parent counseling for children with conduct pro-
blems'. They found that parents trained in a behavioural group
reported fewer child problems after treatment than did the client-
centred group, but home observation data

"... indicated that there was no advantage of behavioural treat-
ment as demonstrated by either child or parent behaviours over
the comparison treatment group.' (p.687. My emphasis)

Furthermore, these authors were unable to assert the supremacy of
either of the two forms of intervention at 6 and 12 months' follow-
up! A similar set of conclusions could be found in almost any study
addressing the issues of comparative and long-term evaluation.

As therapists, we work in very complicated clinical situations, and

69
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examining the efficacy of different forms of intervention has led
us only to self-doubt and despair. The position taken in this paper
is that almost all therapy involves people talking to each other,
and that the protagonists in the battle between cognitive behaviour
modification and behaviour therapy have made one or both of two
fundamental errors:

behaviour therapists have ignored the fact that they usually

talk to their clients, and cognitive behaviour modifiers have

tended to concentrate only on this.

The importance of the verbal relationship between client and
therapist has been consistently acknowledged by no less a behaviour-—
ist than C.B., Ferster (Tryon et al, 1980), and this paper echoes the
message spelt out by him,

THE FOUNDATIONS OF COGNITIVE BEHAVIOUR MODIFICATION

A field which has become as widespread as the cognitive-behav-
ioural therapies have is unlikely to have a single determining
source, but the place of Lloyd Homme is undisputed. His 1965 paper,
Control of Coveramnts, the Operants of the Mind, is usually referred
to as a germinal influence., It is interesting, therefore, to look
again at the content of such an important paper.

The first thing to strike the reader is the lack of any data
on which the arguments in the paper might be founded. The second
thing is the almost "tongue-~in-cheek' manner which certain portioms
of the paper seem to be written in. He refers to his "sparkling new
ideas'" in an introductory footnote. Much of his discussion of weight
control is about "... those people (many consider them fortunate)
who find it nearly impossible to gain weight" - not a problem re-
ferred to many therapists! The final section of the paper seems to
be aimed at establishing a manic-depressive repertoire. Now, it may
be that I am guessing wrongly at the determinants of Homme's behav-
iour, but some aspects of the paper seem decidedly unusual.

Taking the (unobjectionable) line that private events have no
special properties other than their inaccessibility (Creel, 1980,
for a full discussion of the radical behaviourist position), Homme
proceeds to argue that there are two reasons for the failure of
behaviourists to deal with what are, for most people, very important
aspects of being human, ie thinking, feeling, etc. Firstly, it is
difficult to detect the occurrence and describe the topography of
private events, and second, even if that one were solved, there is
a problem in the availability and control of contingent reinforcers.

Homme goes on to suggest solutions to these two problems. In
the first place we can ask the client when he is thinking, feeling,
etc, and what he is feeling or thinking about. Response identifica-
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tion and definition is essentially a pseudo-problem, His solution
to the difficulty with reinforcers is to utilise the Premack principle
- for any pair of responses, the more probable one will reinforce
the less probable one, and moreover, this rule holds true regardless
of response topography. However, to complicate the issue, Homme
adds, in a footnote:
"The probability referred to here, of course, is not based on
formal frequency or duration data; it is a kind of phenomen-
ological probability estimate.'" (Homme, 1965, p.504).

For therapy, therefore, the therapist has to identify coverants
which are incompatible with the problem behaviour and then strengthen
them using a reinforcer identified by asking the client what he would
rather be doing. This therapy is based on the interesting (though
mistaken) assumption that:

"... contingency management in general has no technology for
'getting rid' of a response. [It] has only a technology for
strengthening a behaviour which is incompatible with the re-
sponse to be eliminated." (Homme, 1965, p.505).

Homme goes on to outline therapies for smoking and for weight
control, In the former case, the incompatible coverant might be
thinking about cancer, early death, etc. The reinforcer might be
anything the client would sooner do, such as having coffee, visiting
the cinema and so on. Smoking a cigarette is, of course, not allow-
able! To prevent adaptation to the aversive properties of the cover-
ant, Homme (1965) suggests: (1) using as many, anti-smoking coverants
as possible, and (2) following the anti-smoking coverant with a pro-
non-smoking coverant and then allowing the reinforcer to occur. For
weight control, similar procedures are used, such as thinking of the
consequences of being overweight followed by thinking of the ad-
vantages of being slim. Eating would not be acceptable as a re-
inforcer, although presumably smoking a cigarette would?

Homme concludes:

"... the requirements for coverant control can reasonably be

met and ... although only a bare beginning has thus far been

made, a technology for the control of frequency of coverants

is indeed feasible." (Homme, 1965, p.511).
Although no real evidence was presented by Homme, clearly the chall-
enge was open for clinicians to assess the validity of the claims
and assumptions made. So, what happened next?

The Covert Conditioning Therapies

In the years following the publication of Homme's (1965) paper,
there was an increasing number of attempts to treat private events
as if they were essentially similar to public events. In essence
a relatively simple "lever-press'" model was assumed. First identify
the important coverant, then increase or decrease its frequency by
the use of suitable reinforcing or punishing events. The reinforcers
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or punishers might initially be public, but the aim was ultimately
to make them private. Some examples will suffice to indicate the
flavour of the approach.

Thought-Stopping. This is a procedure used with clients who
have obsessional ruminations. Stripped of procedural complexities,
the therapy is remarkably simple, The rumination is treated as a
(private) problem behaviour, and is punished. 1Initially, the ther-
apist administers the punishing stimulus by shouting STOP! when the
client signals that a rumination is occurring. Gradually, control
is taken by the client, who, by eventually sub-vocalising the phrase
STOP! is able to punish his own ruminations. It is an elegantly
simple application of the "lever-press' model. However, it appears
not to work. Even in 1974, Mahoney commented:

"Unfortunately, the empirical evidence on the effectiveness of
thought stopping is very meagre. ... Poor operational defini-
tions, the absence of within-subject control procedures, and
the lack of follow-up measurements are only a few of the
methodological problems which have characterised many of the
case-study applications of thought stopping.'" (Mahoney, 1974,
pp. 83-84).

Covert Sensitisation. This is a procedure developed by
J.R, Cautela, and it enjoyed some notoriety in the late 1960s and
early 1970s. It shares the same assumptions, as do most of the
covert conditioning therapies, as set out in Homme (1965). Essent-
ially, the imagined rehearsal of a problem behaviour is paired with
an unpleasant imagined event. For those of an iron constitution,
typical instructions given to an obese client are illustrative:
"I want you to imagine you've just had your main meal and you
are about to eat your dessert, which is apple pie. As you
are about to reach for the fork, you get a funny feeling in
the pit of your stomach. You start to feel queasy, nauseous
and sick all over. As you touch the fork, you can feel some
food particles inching up your throat. You're just about to
vomit. As you put the fork into the pie, the food comes up
into your mouth. You try to keep your mouth closed because
you are afraid that you'll spit the food out all over the
place. You bring the piece of pie to your mouth. As you're
about to open your mouth, you puke; you vomit all over your
hands, the fork, over the pie. It goes all over the table,
over the other people's food. Your eyes are watering. Snot
mucus is all over your mouth and nose. Your hands feel sticky.
There is an awful smell. As you look at this mess you just
can't help but vomit again and again until just watery stuff
is coming out. Everybody is looking at you with a shocked
expression. You turn away from the food and immediately
start to feel better. You run out of the room, and as you
run out, you feel better and better. You wash and clean
yourself up and it feels wonderful." (Cautela, 1967, p.462).
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Mahoney (1974) reviews more of the covert conditioning therapies,
and there is also available a more recent review by Kazdin and Smith
(1979). Mahoney (1974) summarises his discussion by stating that:

"... the empirical evidence on the effectiveness of procedures
derived from the covert conditioning model tentatively suggests
that its clinical utility may be problem—~specific and summ-
arily modest." (p.122).

At this stage, then, in the mid-1970s, much effort had been ex-
pended on clinical procedures which were less useful than many had
hoped and were certainly no more effective than the therapies they
purported to replace., If just the clinical utility of a handful of
intervention procedures was at stake, then there would have been no
problem. After all, much of science is 'suck it and see', and many
ineffective tools are discarded. However, the cognitive behaviour
modification movement was founded on the premise that these pro-
cedures were derived from a conceptual base which was superior to
"ordinary behaviourism". The theoretical baby was in danger of being
thrown out with the clinical bathwater. Even if the therapies didn't
really work, the conceptual basis had to be saved at all costs. And
that is what seemed to happen. But to do this, cognitive behaviour
modification had to make a subtle change in direction, and had to
incorporate therapies which, ten years before, might not have been
allowed into the fold.

Writing this in 1981, it is obvious that what goes by the name
of cognitive therapy or cognitive behaviour modification is indeed
multi-faceted. So much so that what one therapist calls by one name,
another will refer to as something else. The remainder of this paper
will address over-simplified caricatures of two of the therapeutic
paradigms which came to be called by the name of cognitive behaviour
modification. These are rational-emotive therapy and self-instruc-
tional training. If space allowed, a third might well have been
Beck's cognitive therapy for depression (Beck, 1976), but I hope
that it will become clear that arguments similar to those I will
present might apply to this and indeed to any other therapy. To
pre~empt my main point

"The important questions do not concern whether ... therapies
are effective but the limits of their effectiveness and how
they achieve their effects." (C.B. Ferster. In Tryon et al,
1980, p.13).

Rational-Emotive Therapy

This is a therapeutic school which existed pre-cognitive be-
haviour modification, but which has been eagerly welcomed under the
umbrella. Obviously, it is not possible in the space of a few para-
graphs to even begin to do justice to such a complex system, but at
the risk of oversimplifying too much, the main therapeutic principle
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seems to be that men are troubled not by things, but by their per—
ception of these things. Most of us have irrational and erroneous
ideas about the world and how it works, and these ideas underlie our
distress and unhappiness., The therapeutic task is to identify the
irrational ideas and to replace them with rational omnes (Ellis, 1970).
Some examples of irrational ideas might be:

- It is dire necessity for an adult to be loved by everyome for
everything he does,

- If something is or may be dangerous or fearsome one should be
terribly upset about it.

~ One should be thoroughly competent, intelligent, and achieving in
all possible respects,

- Human happiness can be achieved by inertia and inaction.

A more comprehensive list and outline of rational—emotive therapy is

to be found in Ellis (1970).

Armed with, among other things, a list of irrational ideas and
the "I think, therefore I feel' philosophy, the therapist goes into
battle. What form does the battle take? Again, to do no justice at
all to the model, a simple caricature will serve:

- Listen to what the client is saying, or watch what he does.

- Make an inference about which irrational ideas are causing trouble.

- Inform the client of this irrational idea, and present him with a
more rational alternative.

- Give homework assignments for the client to do.

- Analyse the client's new repertoires for evidence of the new,
rational ideas.

Rachlin (1977) has identified two important aspects of this
therapy: first, the irrational ideas are usually expressed by the
therapist, and rarely by the client. They are inferences drawn from
the client's behaviour and then used to explain it. Second, therapy
doesn't stop at the stage of rational and irrational ideas - therapy
largely consists of homework assignments, ie getting the client to
behave. Probably, much of what goes on is pretty similar to what a
behaviour therapist might suggest. (In all recent reviews of the
efficacy of different therapies, it is acknowledged that performance-
based therapies are more successful.)

Rational-emotive therapy may or may not be effective, but it is
very difficult to see what is particularly non-behavioural about it,
especially when we concentrate on what the therapist and client
actually do, rather than on what they say about what they do. When
clinicians learn how to use rational-emotive therapy, part of their
training is listening to and watching audio and videotapes of therapy
sessions. Mahoney (1974) describes a form of rational-emotive ther-—
apy which he calls "cognitive re-structuring''. He uses the memonic
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label ADAPT to help his clients remember the coping skills:

H e g p

Acknowledge the sensation

Discriminate the private events oceurring
Assess the logical basis of the images
Present alternatives

Think praise

Presented below is an illustrative therapist-client inter-—

change:

CLIENT:

THERAPIST:

CLIENT:

THERAPIST:

CLIENT:

THERAPIST:

CLIENT:

THERAPIST:
CLIENT:
THERAPIST:

CLIENT:

THERAPIST:

CLIENT:

I got really depressed on Wednesday night - almost called
you but I felt too bad to even do that.

Did you remember to use any of the "cognitive'" skills we
have been talking about in the last few sessions?

You mean the ADAPT stuff? Yeah. I tried it but couldn't
seem to figure out what was bothering me. You know, it
just seemed like everything was shitty.

Had anything happened earlier in the day that made you
feel bad?

Nope ... it was one of my routine crappy days. Two
classes in the morning, bussing trays at the cafeteria
all afternoon, and a boring evening of television and
books. I called the Self-Report Service at about 11.30
and turned in before midnight.

Yes. I listened to your self-monitoring messages just
before coming in here. It seems to me that you had said
something about Sally being over Wednesday night ...?

Oh, yeah, she came over. We watched All in the Family
and listened to a couple of albums.

Is that it? No arguments? discussions? sex?
Yeah, we balled a little.
What does "a little'" refer to?

Well, it was pretty short. I mean I had studying to do
and she had to get going.

When did you first notice that you were depressed?

Um... let's see ... I'd been kind of mellow all day; not
high or low ... until evening.
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Before or after Sally?

I see what you're getting at. Yeah, it was after she
left. We had made love and then she had to go right
away to catch her bus. But why would that make me
depressed? Balling is a high.

You had no problems or disappointments~in making love?
Both of you enjoyed it and felt good afterward?

Well, like I said, it was brief. I had to come pretty
quick, even though I could have waited.

Did Sally enjoy it?

I don't know ... I guess so., She didn't say much before
she left. '

And did that bother you ... the fact that she didn't say
much?

Well, kind of. I was a little worried about whether I
had done okay ... you know. It wasn't as if I didn't
want her to feel good or couldn't have held off my climax
until she came.

You say you "worried" about it ... Give me some specif-
ics. What do you mean?

Well. I thought about it a lot. Couldn't get back to
the books. I kept ... Hey! I see what you're getting
at! I was saying a lot of negative things to myself!
Like "Jesus, she is going to think I'm a premature
ejaculator or a 'slam-bam' baller - somebody who just
wants to get their rocks off and doesn't care about how
she feels."

Good ... you're getting pretty "insightful". Now let's
see how well you've done your cognitive homework. Give
me a brief summary of what happened and why you may have
felt depressed.

Well. Sally is usually pretty expressive. You know,
telling me that I made her happy and that she enjoyed it.
I initiated sex and she reminded me that we only had a
little time before her bus arrived. We "had at it" ...
very little foreplay ... I came, we washed up, and she
left. Then I started feeling kind of bad; worried about
whether Sally had enjoyed it and what she was thinking of
me, I gave myself hell for being a horny klutz who
couldn't wait until we had more time for love-making.
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THERAPIST: Excellent! Now that we have some of the facts on what
probably made you depressed, let's look at whether or
not you should have felt bad. Is occasionally being a
"horny klutz" grounds for feeling totally wiped out?

Should your sexual performance be an absolute standard

for self-acceptance? (Mahoney, 1974, pp.175-177).

This presumably does not allow us to sample all the complexities
of this young man's problems, but even from this example a perfectly
reasonable interpretation could be offered which does not appeal to
the re-structuring of faulty cognitions. Here we have a man who
usually has a satisfactory sexual relationship, and particular setting
conditions lead to an encounter which shared few of the character-
istics of his normal sexual encounters with Sally. Her reaction on
that occasion is likely to act as a punisher, (since she was usually
very expressive) and some (large) part of his repertoire will then
decrease in probability. Typical private events associated with a
repertoire loss are often labelled as "depression" in our culture
(Skinner, 1945, 1974, pp.58-59). Now, this may not be the whole
story, but then we don't have all the important details. What is
clear is that there is probably no need to appeal to irrational ideas
in order to understand the behaviour presented. It is important to
reiterate here that I am not claiming that the rational-emotive ther-
apist is not successful, or that a behaviourist would be more
successful, but that the failure or success of either may be under-
stood without recourse to fictional entities.

Self-Instructional Training

A currently popular form of cognitive behaviour modification is
self-instructional training, discovered almost by accident by
Donald Meichenbaum in 1969, and previously discovered by Soviet
psychologists A. Luria (1961) and L. Vygotsky (1934). The interest-
ed reader might also turn to Carnegie (1948) and Skinner (1957).

Meichenbaum (1969) was teaching schizophrenics to "give healthy
talk", and he noted that many of his subjects would help themselves
by repeating the experimental instructions "give healthy talk, be
coherent and relevant'". This seemed to him to be a reasonable way
of helping people to achieve a self-control target - teach them to
instruct themselves to achieve their goal.

The best known procedures for self-instruction were devised by
Meichenbaum and Goodman (1971) for use with children. Essentially
the steps in the programme are:

Child observes therapist doing a task while talking out loud.
Child performs the task with instruction from the therapist.
Child performs the task instructing himself out loud.

Child performs the task, whispering the instructions.

Child performs the task silently.
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Typical instructions for a line copying task would be:

"Okay, what is it I have to do? You want me to copy the pic-
ture with the different lines. I have to go slow and be care-
ful. Okay, draw the line down, down, good; then to the right,
that's it; now down some more and to the left. Good, I'm
doing fine so far. Remember go slow. Now back up again. No,
I was supposed to go down. That's okay. Just erase the line
carefully ... Good. Even if I make an error I can go on
slowly and carefully. Okay, I have to go down now. Finished.
I did it!" (Meichenbaum and Goodman, 1971, p.8).

There is a burgeoning literature in this area now, and a news-—
letter giving details of published, unpublished and in press research
is edited by Meichenbaum. The current status of self-instructional
training may be summarised as follows:

- Such training can improve the performance of clinical populations
(eg hyperactive children, schizophrenics and mentally handicapped
adults).

- The majority of tasks used have had little practical use, so the
clinical utility of the procedures has yet to be established.

- Generalisation and maintenance of change is still an unsolved pro-
blem (as is the case for most therapeutic interventions).

So, here we have a paradigm which promises to be useful, yet to
return to Ferster's (1980) concern: how does it work? 1Is there any-
thing here which delivers a death blow to behaviourism? Sadly (for
some) the answer is 'no'. Here we have a series of demonstrations
that what we say to ourselves is likely to act as a determinant of
more of our behaviour. Nothing more, nothing less. No need to
appeal to cognitions or other fictional entities.

"Any actual formulation of the relationship between a response
and its consequences (perhaps simply the observation 'When-
ever I