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NEUROEPIDEMIOLOGY

Epidemiology of disabling neurological disease:
how and why does disability occur?

Derick T Wade

Epidemiological research aims to establish the
causes, mechanisms, and natural history of ill-
ness. It has traditionally focused on specific
diseases, using data obtained from populations
to investigate the factors related to the disease
of interest. The relevant data will usually
include some of the characteristics of the
patient; the manifestation of the disease; the
patient's history and social status; the patient's
past and present environment; and the charac-
teristics of other people without the disease.
Analysis aims to establish the nature and
strength of the interrelations between these
factors and the occurrence of disease. In this
way epidemiology has answered questions
such as: Why does this disease occur? What
causes it? What is likely to happen? How can
we prevent disease or improve recovery?

Often epidemiological research will inciden-
tally also answer the question, How common
is this disease? Consequently a second, much
more recent focus has been the use of epi-
demiological data on the frequency (incidence
or prevalence) of diseases to plan the delivery
of health services. This secondary analysis has
tried to answer the questions: How many peo-
ple will develop or have the disease? What ser-
vices may be needed by patients with this
disease? However, most of the data used come
from studies designed to disentangle the
causes or natural history of disease. Very few
studies have set out to determine the need of
the community for specific health services, not
least because it is difficult to determine a
patient's need for an intervention (defined as
their ability to benefit from the intervention)
from the information available.
More broadly, epidemiological research also

"strives to develop a theoretical framework for
the understanding of health experience".'
Disability is, for many people with neurologi-
cal disease, an integral if not overwhelming
part of their health experience. Therefore this
review starts with a consideration of disease
based epidemiology; the frequency of neuro-
logical disability; and the need for services.
However, the information available relating to
these topics is too poor to allow specific con-
clusions, and the bulk of this review considers a
theoretical framework of illness, the predic-
tions this theory makes, and some of the avail-
able evidence relating to these predictions.

Frequency of neurological disability
For disabling neurological disease, there is
currently a major focus on planning appropriate
services especially for common chronic dis-
eases and their rehabilitation. This topic was
reviewed 10 years ago,2 and epidemiological
studies have been reviewed since in relation to
various specific services.3-7 There are several
problems with using currently available epi-
demiological data to plan services and to esti-
mate disability.
The first problem with using currently avail-

able disease based epidemiological studies is
that patients with rare diseases such as tuber-
ous sclerosis will often not have their problems
specifically accounted for.8 Although each
individual disease is rare, it is likely that the
combined incidence and, more importantly,
prevalence of these rare diseases is sufficient to
make a major impact on health services.
Furthermore, the epidemiology of many rare
diseases is poorly researched.

Next, this disease based approach does not
account for services needed for people pre-
senting to medical services with a symptom for
diagnosis. For example, the number of
patients referred with "possible multiple scle-
rosis" probably exceeds the true incidence of
multiple sclerosis by a factor of five. Although
this has not been formally researched, data
from routine clinical practice highlights the
number of patients who have no clearcut diag-
nosis.910 None the less, patients with diagnosti-
cally uncertain problems, such as undiagnosed
tremor, may be disabled and need disability
services."I

Thirdly, using data on the epidemiology of
the disease itself to study the epidemiology of
(neurologically based) disability assumes rea-
sonable information about the proportion of
incident or prevalent cases who are in fact dis-
abled (if disability is the interest) or who might
benefit from services (if service planning is the
interest). Such information is rarely, if ever,
available. Establishing need, the ability to ben-
efit from an intervention, is particularly diffi-
cult because: (a) there is limited evidence
concerning the ability to benefit; and (b) this
requires an assessment by an experienced clin-
ician.

Lastly, secondary analysis of epidemiologi-
cal data does not easily allow calculation of the
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number of people needing a specific service
such as advice on wheelchairs, or urodynamic
investigations and advice on continence, or
spasticity management. These important prac-
tical problems, which have important resource
implications, arise as a relatively rare conse-
quence ofmany separate diseases and have not
been specifically studied.
Few if any studies have specifically focused

on the nature or extent of disability within a
specific disease, let alone specifically focusing
on the incidence or prevalence of specific dis-
abilities across several diseases. There are no
useful studies allowing meaningful comparison
of neurological disability between geographic
areas, or over time, or between diseases.

Only one specific epidemiological point
needs to be made in relation to neurological
disability. Neurological disease or injury
accounts for the vast majority of patients with
severe disability. 12-17 Specialists with training
in neurology and disability are obviously
needed to help manage this large and impor-
tant population of patients who have specific
problems not seen in patients with non-neuro-
logical diseases.

Otherwise much of the information relating
to the traditional epidemiology of neurological
disease has been reviewed in this series. More
importantly the gaps in available data men-
tioned above cannot be filled with much accu-
racy until more systematic studies focusing on
disability are undertaken. Therefore this
review will not attempt to calculate the inci-
dence or prevalence of neurological disability
because any conclusions will be too uncertain
to be useful.

The topic of this review
Instead this review will suggest to the reader
that there is another important area awaiting
epidemiological research. This area is analo-
gous to the study of the causes of disease. It is
the study of the mechanisms leading to dis-
ability, an area still awaiting appreciable sys-
tematic epidemiological research despite its
recognition in the past.' 18

This review will argue that investigations
into the relations between disability and other
areas is urgently needed and that traditional
methods of epidemiological research would be
very appropriate to investigate the nature and

Thefour levels of illness in the WHO ICIDH model

Word Levellsystem affected Definition Synonym

Pathology Organ or organ system Any abnormality of macroscopic, Diagnosis or
microscopic, or biochemical disease
structure or function affecting
an organ or organ system

Impairment Organism Any abnormality of structure Symptoms and
or function of, or affecting, the' signs
whole body independent of
any specific environment

Disability Interaction between Any change or restriction in a Functional
organism and patient's goal directed limitations
environment (people behaviour or behavioural
and objects)-that is, repertoire, usually manifest
behaviour as dependence

Handicap Meaning attached to Any alteration in a patient's Social
behaviour by self and status (position) in society consequences
others including alterations in roles

genesis of disability. These methods could and
should be used to increase our understanding
of the questions: How and why do some people
become disabled whereas others do not? How
many people need disability services? What is
the natural history of disability?
The review has several limitations. Formal

searching of the medical literature has not
been undertaken. Identifying appropriate
studies is difficult, because abstracts and com-
puter indexes do not mention the presence or
otherwise of information on disability.
Moreover, this review concerns a form of epi-
demiological research that is not yet specifi-
cally recognised. Next, I have a biased interest
in neurological disability and believe that the
subject is not given sufficient attention or
resources. Consequently most of the studies
referred to have been found in the pursuit of
that interest; they have been selected because
they relate to the hypotheses being put for-
ward. There will be gaps and may be impor-
tant omissions.
The review puts forward a thesis for debate

and does not intend to prove the thesis
absolutely. The thesis put forward is that the
model of illness developed within the field of
rehabilitation medicine should now be tested
against empirical epidemiologically based
data. The model makes certain predictions
about the factors which may impact on disabil-
ity and the relative importance of those fac-
tors. These predictions can be tested. This
review will supply some relevant data but better
studies are needed to consolidate and improve
the model.

World Health Organisation Model of
Impairment, Disability and Handicap,
and terminology
The traditional epidemiological approach to
disease both depended on and itself helped to
develop a new model of illness. It drew atten-
tion to the importance of infectious agents,
social factors, environmental poisons, etc in
the genesis of disease. Before epidemiological
research, disease was often mysterious and
misunderstood. Unfortunately disability is still
often misunderstood, and debates about the
definitions of disability and rehabilitation can
be endless, and often complicate and domi-
nate discussion.

Therefore, before reviewing the relevant
data, it is vital to have a clear understanding of
the framework involved when discussing dis-
ability, and to agree the terminology. This
review uses concepts and definitions which are
commonly referred to as the World Health
Organisation model of Impairment, Disability
and Handicap (WHO ICIDH).19-25 This
model can be derived using a systems
approach to analyse illness (defined here as the
personal experience of disease), and it divides
illness into four hierarchical levels (see table
and figure). The model has a long, largely
unpublished history'8-21 and is still largely theo-
retical.25 One vital role of future epidemiologi-
cal research will be to validate this model, or
to alter and improve it.
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WHO ICIDH model of
illness. Arrows on left refer
to generaUly accepted
relations. Arrows on right
and dashed arrows are less
generally accepted.Strength
of relations unknown.
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The terminology and definitions given in
the table are not identical to those used in the
official document.'9 They are sufficiently close
to be acceptable but some points must be
remembered. Firstly, it is probably best to
conceive of or refer to "changes at the level of'
handicap, rather than handicap (and similarly
for the other levels). Next, there is no good
word for normal except the absence of (for
example) impairment. Thirdly, many people
will use these words in other ways, usually in
other contexts. The definitions given here are
all referred to in the context of illness.
The WHO ICIDH model emphasises that

disability is best considered as a change in or
restriction on a person's behaviour.22-24
Disability is not synonymous either with being
in a wheelchair or with being dependent.
Within this model rehabilitation is synony-
mous with "the management of neurological
disability" and it can be defined as: "an educa-
tional, reiterative, problem solving process
which focuses on disability and aims to max-
imise the patient's social role functioning and
to minimise the somatic and emotional dis-
tress experienced by both patient and family."
Within this definition it must be recognised
that (a) one aim of rehabilitation is to min-
imise handicap, not to minimise disability and
(b) that the other aims relate to stress and dis-
tress experienced by patients and families. The
main objectives of rehabilitation for the patient

are to maximise his or her behavioural reper-
toire; to optimise the environment; and to help
with emotional distress.

Epidemiological research is needed to con-
sider several important questions. Are the con-
cepts and definitions supported by the
empirical data? What are the interrelations
between the four levels?25 How does distress of
the family and patient relate to disability (or
impairment)? What interventions are most
likely to assist with the aims and objectives of
rehabilitation? Some studies providing data
relating to some of these questions will be
reviewed.

Nature and genesis of disability
The WHO ICIDH model is based on the
premise that four separate but related systems
may be affected within any illness: the organ;
the body (a collection of organs); the person
interacting with the environment; and the per-
son's position within their own social network.
It was assumed within the original model that
there is a relatively straight pathway from
pathology through impairment to disability
and on to handicap (arrows on the left in the
figure).18-21 However, it was recognised that
sometimes the chain of causation could jump
one level. The possibility of jumping from
pathology to handicap was not considered.
The possibility than some illness may arise pri-
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marily at the level of impairment or even at the
level of disability has also not been formally
raised (see figure).

Epidemiological research could be used to
investigate the nature and genesis of disability
and handicap just as it has previously been
used to investigate the nature and genesis of
disease. In fact few studies have specifically
investigated the links between pathology,
impairment, disability, and handicap in a for-
mal way. Most of the information available
comes from studies which focused on other
matters.

Pathology and impairment
The model predicts a relatively close relation
between the impairments seen or experienced
and the underlying pathological process, both
in quality (that each pathological lesion will be
associated with specific impairments) and in
quantity (that more severe disease will be asso-
ciated with impairments of greater severity or
more impairments). However, the model also
predicts that pathology may occur without
impairment and that impairment may possibly
occur without pathology.
The traditional medical diagnostic

approach depends on a relatively close qualita-
tive link between impairments (symptoms and
signs) and the underlying disease (pathological
process). However, although the link between
pathological process and impairment is rela-
tively close and invaluable in making a diagno-
sis, it is not absolute. Examples of this weak
link include patients without recorded symp-
toms found after death to have the pathologi-
cal changes of multiple sclerosis; and the large
size achieved by some malignant brain
tumours before their clinical presentation.
The links between impairment and pathol-

ogy are well documented and form the basis of
all medicine. Qualitatively impairments can be
used to allocate stroke patients into broad
diagnostic groups locating the area of cerebral
infarction.26 Quantitatively there is a link
between the volume of brain loss after stroke
and acute impairments.27 In multiple sclerosis
relatively strong links have been found
between total lesion load shown on MRI and
the extent of cognitive impairment (Moller et
al 28 and review by Rao29).
With more sensitive techniques for detect-

ing pathology, the weaknesses in the links
between pathological processes and impair-
ments are becoming more apparent. It is now
possible to detect the pathology of
Huntington's chorea using genetic tests before
any clinical manifestations are apparent.'0 The
use of MRI to investigate patients with single
symptomatic episodes of (for example) optic
neuritis can demonstrate more widespread
pathology." Investigation of elderly people
presenting with epilepsy will sometimes dis-
close silent cerebral infarction,'2 and clinically
silent episodes of cerebral infarction are com-
mon.33 34
The relation between specific impairments

and specific lesion location also needs much
further research, and it is possible that many

neurologists and psychologists place too much
weight on the association between specific
impairments and specific lesion locations. For
example, it is common clinical practice in
management of head injury to equate poor
performance on the Wisconsin card sorting
test (an impairment) with frontal lobe damage
(a pathological lesion). The minimal evidence
available suggests that there may be little or no
linkage between poor performance on this test
and specific locations of cerebral damage'5
(although there may be36). Similarly, it is diffi-
cult to determine any unique or central area of
damage underlying aphasia.'7

It may be concluded that some predictions
are upheld: the qualitative and quantitative
links between pathology and impairment are
reasonable and pathology may occur without
impairment. However, the strength of these
links has not be studied closely in many situa-
tions, and caution is needed when attributing
impairments to pathology demonstrated by
modem sensitive investigations. More caution
is needed when attributing specific impair-
ments to specific lesion locations. Thus
although general associations exist between
impairments and lesion location, much further
detailed research into the relation between
pathology and impairment is needed, includ-
ing studies of the strength of any associations
between impairment and pathology (for exam-
ple, their specificity and sensitivity). It would
also be of interest to discover what factors
affect the development of impairments with
pathology; why are some large lesions asymp-
tomatic?

Pathology and disability
The WHO ICIDH model predicts that the
links between pathology and disability are not
very close in either direction. In this context it
is worth remembering that disability is mani-
fest most obviously as dependence, and that
providing care to alleviate dependence
requires resources.

Despite this prediction, the current use of
diagnosis related groups (DRGs) (healthcare
resource groups, HRGs in Britain) as a means
of defining resource groups is based, in part at
least, on the untested assumption that the
resources used by a patient are related to
pathological diagnosis. In fact it is common
experience that use of health resources is dom-
inated by the need to provide care, not by
treatments or investigations specific to the
pathology. For this reason, if no other, there is
an urgent need to investigate the relation
between pathological diagnosis and disability.
At present there are no studies comparing lev-
els of disability between different diseases, and
none explicitly comparing specific disabilities
between diseases. Moreover, one study on
selected inpatients has shown that health
resources used by disabled people are not
related to diagnosis.'8

There are a few specific examples of pathol-
ogy which are clearly and closely related to
specific disabilities. The best example is spinal
cord injury, in which the lesion and, more
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importantly, its location define quite repeat-
ably the disabilities experienced. However,
there are few other instances of such a close
relation, and in most cases it is likely that the
pattern and extent of disability is only weakly
related, if at all, to diagnosis. Unless (or until)
a close relation is shown between pathological
diagnosis and resource use, it would be sensible
to develop disability related groups as a means
of justifying or giving resources.
The more interesting relation to investigate

is that between the extent of pathology and the
nature and extent of disability within a group
of patients with the same diagnosis (pathologi-
cally homogenous). For many diseases, such
as Parkinson's disease, it is not directly possi-
ble to quantify the extent of pathology in life.
If it is assumed that pathology in Parkinson's
disease increases with duration of disease then
there may be a reasonable link between extent
of pathology and level of disability, but this
assumption may not be valid. In multiple scle-
rosis there are now several studies investigat-
ing the link between changes seen on MRI and
disability.39-41 Although the results are not all
in agreement, it can be concluded that any link
between the extent of multiple sclerosis
pathology and disability is relatively weak. In
stroke the few studies investigating the relation
between CT changes and longer term levels of
disability have found at best a weak link
between the volume or location of a stroke and
the resultant long term disability.4243

At present the prediction of weak links if
any between the type of pathological process
(diagnosis) and associated disability is
untested because the epidemiological evidence
is almost non-existent. The very few studies of
patients with a single diagnosis which provide
data on the link between the extent of pathol-
ogy and the level of disability support the
hypothesis that there may be a weak statistical
link in groups of patients, but in an individual
patient the link is not clinically useful.

Impairment and disability
The model predicts a relatively close relation
between impairment and disability, although
this relation will be complicated by several
other influences. Two are discussed below and
the third, the environment, is discussed later.
The first complicating factor is that patients

may learn to achieve their behavioural goals in
other ways when an impairment is present.
For example, someone can learn to write using
their left hand if they lose their right hand;
someone can learn to walk despite a stiff (or
even absent) leg; aids, equipment and other
environmental changes can allow someone to
have more independent behaviours despite
unchanging impairment; and new goals and
behaviours may develop in place of old ones
(for example, someone may develop new work
skills or new hobbies). Therefore the relation
between a specific impairment and a specific
disability might vary both over time, as adap-
tation occurs, and between patients dependent
on their motivation, adaptability, and opportu-
nities. Only epidemiological research investi-

gating large groups and collecting all relevant
ancillary data can illuminate this problem suc-
cessfully.
The second and even more important fea-

ture is that it is rare for a single impairment to
be present on its own and it is unusual for a
single impairment to be the only or major
cause of a specific disability.25 Normal behav-
iour depends on the integrated functioning of
many skills. Disruption of one skill alone may
sometimes lead directly to a single specific dis-
ability but this will be rare. More usually dis-
ruption of several skills will be needed to cause
a disability. Indeed, sometimes the impair-
ment might be compensated for under most
conditions and disability will only be disclosed
under stress. For example, it has been shown
that standing balance using a prosthesis after
amputation is made worse by a stressful cogni-
tive task in the early stages of rehabilitation.44
Thus a specific disability might arise in many
ways from different combinations of many dif-
ferent impairments and, conversely, a single
impairment may lead to or be an influence on
several disabilities.25
To an extent this complexity has been

shown by the multivariate prognostic equa-
tions developed (for example) in stroke
research45; in most studies and equations there
are two to four early impairments which relate
to later disability. These studies have investi-
gated the prognostic relation between current
impairment and future disability. Concurrent
comparisons are less common but do also
show that several impairments relate to the
level of disability.46 53 Sometimes the combina-
tion of impairments will arise from several dis-
eases (the essence of geriatric medicine).5
None the less, studies have found the

expected relations between the presence or
severity of a single impairment and the severity
of disability. In the acute phase after stroke
there is an unsurprising relation between the
degree of motor loss and the extent of disabil-
ity.46 Other studies have shown the expected
positive relations between strength of various
leg muscles and gait speed47 48 and between the
degree of motor loss after stroke and arm func-
tion.49 The specific impairment of tremor is
associated with a higher level of dependence in
activities of daily living (ADL)." Mobility dis-
ability in spinal cord injury is closely related to
motor impairment.55

In relation to neurological disability, epi-
demiological studies disclose one important
but often neglected fact: many patients with
disabling neurological disease have consider-
able impairment of both cognitive skills and
emotional control. Up to half of all patients
with stroke have problems with memory and
other cognitive skills56 57; up to half of all
patients with multiple sclerosis have measur-
able cognitive losses29; cognitive losses occur in
motor neuron disease, albeit at a relatively
minor level,58 and in at least 20% of patients
with Parkinson's disease59; and they are an
important feature in many other pathalogical
states, such as Huntington's chorea,
Friedreich's ataxia, muscular dystrophy, and
(obviously) head injury. The frequency of
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changes in emotional control or state has been
less well studied, but it is likely to be impor-
tant in stroke,60 multiple sclerosis,6' motor
neuron disease58, head injury, and many other
situations.

These epidemiological findings are impor-
tant for two reasons. Rehabilitation is con-
cerned with altering behaviour through
learning and adaptation. This depends on the
patient being able to learn, and it is often their
very ability to learn and adapt that is compro-
mised by the disabling disease. Moreover,
most behaviour is goal directed, and changes
in emotional state may have a major influence
on behaviour and adaptability. There is minor,
weak evidence that altering depression may
reduce disability.6263

Unfortunately many people have a very
mechanistic view of disability and ignore or
overlook the importance of these "hidden"
impairments. For example, most service provi-
sion refers to patients with "physical disabil-
ity". The more accurate phrase would be
"patients with motor impairment" but this
grouping ignores the reality that motor impair-
ment is rarely the major factor causing disabil-
ity.

It may be concluded that the evidence sup-
ports the general relations expected between
impairment and disability. However, they are
only apparent either when the level of impair-
ment is extreme or in specific diseases. The
importance of concurrent relations between
impairment, especially combinations of
impairment and disability, has yet to be
explored in a systematic manner. Hopefully
further epidemiological research will eventu-
ally convince service planners that emotional
and cognitive impairments are central to
understanding most disability and that "physi-
cal disability" does not exist.

Disability, handicap, and the
environment
Because disability refers to the patient's inter-
action with his or her environment, this model
predicts that environmental factors will have a
significant influence on disability and an even
greater influence on handicap. The extent of
this influence on disability will be moderate,
probably less than the influence of the
patient's impairments. A patient's position in
society is determined primarily by how other
people interpret and perceive role perfor-
mance and so this model predicts that handi-
cap will be greatly influenced by a patient's
social environment.
The presence of HIV infection gives an

example of the importance of social factors in
determining handicap, and it also shows that a
pathological process can cause handicap
directly. A person found on incidental testing
to have HIV infection will not have any
impairment or disability. However, once the
fact of infection is known to others it will affect
personal relations, housing, employment, etc.
The handicap is determined by the attitude
and perception of other people.

There are few studies appertaining to this

area. Observational studies have suggested
that people who live alone are more indepen-
dent.64 but it is uncertain whether this relation
reflects selective loss from the study of more
dependent people into institutional care or the
effects of necessity. There are very few studies
of the relation between environmental adapta-
tions and disability, even at the level of simple
aids such as ankle-foot orthoses.65 It is worth
noting that independence in some activities
such as stair climbing may be important in a
British context but of little importance in parts
of the world such as Australia, where most
accommodation is single storey.

Identifying the influences on handicap will
be difficult, not least because the definition
and measurement of handicap continues to be
extremely difficult.66 Moreover, it is likely that
many influences will lie well outside the remit
of health services. Consequently it is difficult
to cite studies. One study has investigated the
relation between one dimension of handicap
and disability, finding (as predicted) that
financial resources alleviate handicap.67
Another study investigated the factors influ-
encing handicap caused by vertigo.68 This
study, which is probably more accurately con-
sidered as a study of disability, started to dis-
entangle the relations between symptoms
(vertigo), other secondary impairments (fear,
emotional distress), and restriction of activi-
ties. A study on the factors affecting social
functioning after stroke also showed the com-
plexity of interrelations between emotional
state, age, intelligence, sex, and premorbid
interests.69

Therefore the major conclusion to be drawn
is that much further research is needed to pro-
vide data to allow the concept of handicap to
be tested empirically; to determine the relation
between a patient's behavioural repertoire and
the level of handicap; to investigate the rela-
tion between specific disabilities and handicap
in different cultures and societies; and to
determine how other environmental factors
relate to disability and handicap. For example,
altering regulations related to disability
allowances might reduce or increase handi-
cap,25 and empirical data would help guide
decisions.

Illness without disease
Using a systems analytical approach to derive
the WHO ICIDH model shows that not all ill-
ness has an underlying pathology. If the
hypothesis that the model encompasses four
separate systems, then systems theory would
predict that illness may emerge at any level
without a specific abnormality at a lower level.
In other words it is possible that not all "neu-
rological disability" arises from neurological
disease.

In fact this is a well recognised phenome-
non. In our own local "young disabled unit"
5% to 10% of patients in wheelchairs do not
have any diagnosed neurological (or specific
psychiatric) disease (unpublished observa-
tions). More generally it is well reported that
patients may present with neurological impair-
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ments and disability and yet have no demon-
strable neurological pathology.70

Furthermore, it has long been recognised
that external stress such as bereavement (a
change in personal environment) is associated
with increased mortality and that depression
(an impairment) is associated with altered
immunity (a pathological state).71 Interactions
between the nervous system and changes in
the immune system have been reviewed
recently.72 Poverty is associated with a higher
level of mortality,73 74 again showing a possible
link "in reverse" with factors at the level of
handicap in some way causing pathological
abnormalities (and hence death or later neuro-
logical disability).
Some specific common diagnoses may in

fact represent illness arising at the level of
impairment. Headache and the disability and
handicap associated with it may well be the
commonest example of an illness without a
specific underlying pathology. Population
based studies have generally failed to substanti-
ate any specific types of headache75 76 and it is
possible that any reported biochemical or
other changes at the level of pathology associ-
ated with migraine are simply epiphenomena,
occurring as a result of the impairment. The
development of frozen shoulder after myocar-
dial infarct is another example of a secondary
pathology. Other conditions that may well rep-
resent illnesses arising at the level of impair-
ment (with possible contributions from levels
of disability and handicap) include chronic
fatigue syndrome; situational anxiety; post-
traumatic stress disorder; and pseudoepilepsy.
It is of interest that an intervention at the level
of impairment, cognitive behavioural treat-
ment, is effective at reducing the illness experi-
enced in chronic fatigue syndrome77; this adds
weight to the supposition that this illness has
no primary pathological process.
The prediction from the WHO ICIDH

model that in some instances illness may arise
primarily at the level of impairment is at least
plausible. The mechanisms and the relation to
changes at the level of pathology are still to be
determined. Sometimes the cause may lie
within the patients, whereas in other cases
external stressors may be responsible.
Epidemiological research might help validate
this cause of disability and handicap, and also
might help to foster rational management of
the many patients with these disorders.

Conclusions
There is an urgent need for research into the
mechanisms of disablement and traditional
epidemiological methodology would be an
effective approach. The current information is
sparse, but does support the hypothesis that
the links between pathology, impairment, and
disability are weak in individual patients,
although there are some important exceptions
(spinal cord injury). There may well be cases
of patients with disability and impairment but
no pathology. There is specifically no informa-
tion on the relation between combinations of
impairments and the resultant disability.

There is little information on the importance
(or otherwise) of impaired cognition and emo-
tional control in the generation or alleviation
of disability. There is little information on how
altering the physical, social, and legal environ-
ment might affect handicap. A clear under-
standing of the mechanisms underlying
disability might allow a more rational, effi-
cient, and cost effective approach to the man-
agement of patients with neurological
disability. Research into neurological disability
is needed urgently, using traditional epidemio-
logical methods to unravel the extremely com-
plex interrelations.
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