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ABSTRACT

The aim of this PhD was to extend current research on caregiving by investigating outcomes
for a large group of caregivers who have been relatively neglected in the caregiving
literature. The focus of the research was to identify predictors of psychological distress in
caregivers of Parkinson’s disease (PD) patients using a longitudinal design and quantitative
and qualitative data.

In chapter one, Parkinson’s disease is described in sufficient detail to illustrate the
demands of PD caregivers. In chapter two, the caregiving literature is reviewed. The major
factors in the prediction of caregiver distress are covered and various hypotheses are made
with respect to Parkinson’s disease caregiving. It was hypothesised that the much greater
physical demands placed on those who give care to PD patients would mean that the
predictors of negative outcomes may not be the same as the predictors of distress in other
caregiving situations.

In chapter three, current models of caregiving are presented and evaluated. As
caregiving can be perceived as being a job, theories from the organisational stress literature
as well as the caregiving literature were used to conceptualise PD caregiving in a simple
model. From the organisational literature, it was hypothesised that the interaction of job
demand and discretion would predict distress, and that uncertainty, or lack of knowledge,
would be a predictor of distress. A methods section follows in which the choice of measures
is discussed. In this research, caregiver distress was not seen as a global concept, but rather it
was reduced to six qualitatively distinct components - burden from impact on relationship,
burden from impact on social life, emotional burden, depression, poor psychological health
and low life satisfaction.

Patients and caregivers were tested on two occasions. The tests and interviews took
place approximately fourteen months apart. 83 patients and caregivers took part in phase I,
56 patients and caregivers took part in phase Il. The main cause of atrophy was death.

Phase | results are presented in chapter four, and phase Il results are presented in
chapter five. The main findings were (i) that it was correct to reduce caregiver distress for
the predictor variables accounting for the maximum variance were different for each aspect
of distress, (ii) patient variables - particularly physical demand and cognitive demand - were
found to be important predictors of PD caregiver distress, (iii) caregiver personality and
coping style had a major influence on caregiving outcomes, (iv) although there was a
measurable progression of PD from phase | to phase I, there was no increase in distress in
the same period, (v) there were moderator variables that did not directly predict distress but
were nevertheless important to a model of PD caregiving, (vi) contrary to the hypothesis, the
more that caregivers knew about PD, the greater their distress. It was suggested that this is a
result of having to learn about the illness situation by experience.

Qualitative data is presented in chapter six to describe carers’ experiences of
Parkinson’s disease. Summary statistics and selected case studies are used to illustrate
important themes, such as onset, personality change and job demand.

The results are discussed in chapter seven and it is concluded that there are
predictors of distress that hold across caregiving situations. These tend to be caregiver
variables such as personality and coping style. But there are also predictors of distress that
are specific to Parkinson’s disease, such as job demand which, unlike in most other
caregiving situations, was the biggest predictor of two aspects of distress. It was concluded
that a general model of caregiving is not appropriate, and a revised simple model of
Parkinson’s disease caregiving is presented.
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CHAPTER 1

THE NATURE OF PARKINSON'S DISEASE

1.1 Introduction

This thesis describes the consequences for the primary caregiver of taking on the role of
looking after someone who has Parkinson's Disease. The major aim of the research was
to extend current models of caregiver distress by undertaking a systematic, theory-
based, longitudinal investigation of a large group of caregivers who have been relatively
neglected in the caregiving literature.

The approach has been to consider that whilst much of the extant research has
indicated that caregiving is "potentially a fertile ground for persistent stress” (Pearlin et
al., 1990, p583), that current literature has mainly focused on giving care to demented
individuals - particularly people with senile dementia of the Alzheimer's type (SDAT;
Williams, 1994). There are, however, many more older adults who receive informal
care because they have physical impairments (c.f. Green, 1988). Parkinson's Disease
(PD) patients are one such group. In practice the caregiver is most often the patient's
spouse, who like the patient, will be elderly.

The thesis explores the degree of distress in those who look after PD patients
and examines the potential sources of negative outcomes. The patients studied range
from the newly diagnosed to those whose disease is so advanced that those who look
after them describe themselves as "24-hour caregivers”. It will thus be possible to
investigate links between illness and outcomes. A number of Parkinson's patients also
presented with dementia. The ability to contrast those who are dementing in addition to

having physical impairments with those needing assistance only with activities of daily
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living makes Parkinson's disease a particularly interesting object of academic study,
since it allows investigation of whether the major predictors of negative outcomes for
caregivers differ according to the needs of the care recipient. It has been suggested that
giving care to SDAT patients provides a special set of problems (Diemling & Bass,
1986; Palmore et al., 1985), although Montgomery et al. (1990) reported that "the
overwhelming evidence is that the caregiving experience is not terribly different for
caregivers of Alzheimer's victims who remain in the community than it is for caregivers
of elders with other impairments” (p.157). In contrast, Clipp & George (1993) argued
that there are great differences between caring for someone who is cognitively
impaired, as compared with someone who is physically impaired. Brown & Powell-
Cope (1991), in the context of family caregiving for AIDS patients, suggest that "while
there may be challenges common to all caregivers, each subgroup of caregivers face
unique psychosocial stressors, often related to the characteristics of the care-recipient”
(p. 338). The demonstration of similar levels of distress in distinct groups of caregivers

does not necessarily mean that the source of that distress is comparable. The aim of this

research is to indicate the predictors of distress in caregivers of Parkinson's patients.

The existing literature provided the methodological basis for examining the
consequences of Parkinson's caregiving although the care provided to Parkinson's
patients was not assumed to be the same as for other groups of caregivers. For example,
the much greater level of physical assistance that is typically demanded of PD
caregivers, together with the supervision of often complicated medication regimes may
be a predictor of distress for Parkinson’s carers, although research studies with other
groups have consistently found no relationship between dependents' physical limitations

and caregiver distress (e.g. George & Gwyther, 1986; Zarit et al., 1980, 1986).
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As this investigation primarily concerns caregiving, the introductory review of
the nature of Parkinson's Disease includes material which is relevant to the caregiving
role. This introductory chapter, in consequence, includes an outline of the pathology
and clinical presentation of PD - to illustrate the physical problems of those receiving
care; the prevalence and incidence of PD - to demonstrate the extent of caregiving
required; and a review of personality and cognitive changes associated with the disease
- to illustrate the psychological characteristics of those receiving care. The chapter
serves to enable the reader to appreciate the nature of Parkinson’s disease, and to
present the scenario faced by those who give care to people with PD.

In Chapter 2, the literature on caregiving is reviewed. As Parkinson's disease is
an archetypal disease of old age the focus is on the literature associated with caring for
older adults. No attempt is made to include studies which explore caregiving in other
settings. It is noted that prevailing theories of caregiver burden and stress have been
founded on the study of Alzheimer’s patients: findings from the dementia literature may
not generalise to those giving informal care to someone who has Parkinson's disease
without dementia. For example, if the greater physical demands of PD cargiving do
predict negative outcomes for caregivers, then this suggests the source(s) of distress in
different carer populations may not be the same.

In chapter 3 models of caregiving are reviewed and consideration is given to
their relevance for this investigation. To provide a clear picture of caregiving in
Parkinson’s disease, caregiving was considered to be a job. In formulating the
hypotheses it was necessary to supplement theory from the (essentially SDAT)
caregiving literature with findings in the occupational stress literature - particularly the

notion of strain Karasek (1979), and the concept of uncertainty or inadequate
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knowledge. A simple hypothesised model of PD caregiving is presented. The choice of
tests is also discussed in chapter 3, followed by details of the design and procedures.

The quantitative results are presented in chapters 4 and 5. Descriptive statistics,
correlational data, analyses of variance and multiple regression techniques are used to
analyse the data collected with respect to the hypotheses. In chapter 6 qualitative
methods are used to describe the experience of giving care to someone who has
Parkinson’s disease. From interview data a sample of cases was selected to illustrate the
heterogeneity of the caregiving situation according to stage of illness, other life events
that encroach upon the caregiving situation, and indeed the characteristics of the patient
and the caregiver. This chapter is used to explain that distress is only part of the
caregiving experience. Caregivers report positive as well as negative outcomes to taking
on the caregiving role. Examples and summary statistics are used to illustrate reasons
for caregiving, the most stressful aspects for the participants in this study, and
satisfaction that arises from doing the job well.

Chapter 7 provides a discussion of the results of the preceding chapters with

respect to the hypotheses and the published literature.

1.2 Parkinson’s disease: historical perspective

Parkinson's disease is a clinical syndrome characterised by tremor of the limbs at rest,
rigidity, slowness of movement, and disorders of posture. The disease is not new.
Ancient books have recorded a variety of types of tremors and paralytic disorders. It
was noted by Golbe & Langston (1993) that Galen had described components of the
"shaking palsy" almost two thousand years ago. Manyam (1990) reported that a similar
disease is mentioned in the Indian Ayurvedic medical text of 1000 BC. But because the

disease is largely one that manifests with advancing age, it is likely that few individuals
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would have been at risk until relatively recently. It is then perhaps not surprising that it
was not until after 1817, when James Parkinson published An Essay on the Shaking
Palsy, that understanding and treatment of the disease that was to bear Parkinson's name
improved.

Parkinson's essay is made up of six well illustrated case histories. His acute
clinical observations drew attention to the distinctive features of the syndrome,
however, his descriptions have since required a little clarification (Stacy & Jankovic,
1992). Parkinson did not mention facial immobility or rigidity. Moreover, he
categorically stated that "the senses and intellect (are) uninjured” (Parkinson, 1817).
Although this assertion remained unchallenged until the turn of the century, a
continuing debate over the frequency and types of cognitive impairments in PD has
emerged since then. Further, the introduction of surgical and pharmacological
interventions has compounded the controversy because these therapies, by themselves,

can be associated with mental aberrations (Goetz, 1992).

1.3 Pathology, clinical presentation and treatment.

1.3.1 Pathology

Parkinson's disease is primarily a disorder of later life. The major manifestation is a
progressive disturbance in motor function caused by dopaminergic cell loss in the
substantia nigra, which projects to the striatum, with formation of Lewy bodies
(Bradshaw & Mattingley, 1995). Lewy bodies - laminated, eosinophilic, cytoplasmic
inclusions of 7-20 nm in diameter - are associated with degenerating organelles (Gibb,
1993), and may be a non-specific indicator of cell pathology in various
neurodegenerative diseases (Stacy & Jankovic, 1992). Most neuropathologists insist on

nigral cell loss of at least 60%, with Lewy bodies in the surviving nerve cells as a
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prerequisite for the diagnosis of Parkinson's disease (Gibb & Lees, 1994). Hence,
strictly speaking, definitive diagnosis can only be made post-mortem.

Calne & Langston (1983) suggest that the preclinical phase of PD arrives from
an acute exogenous or endogenous insult to the substantia nigra, which is followed by
age-related nigral cell attrition leading to the onset and progression of symptoms,
typically after the age of 60. Certainly nigrostriatal degeneration must progress until
there is 60% of cell loss before the clinical symptoms of PD appear (Gibb & Lees,
1994). Until then, normal maintenance of extracellular concentrations of dopamine
(DA) may be achieved by increased activity and DA output by the surviving neurons,
and by reduced activity in the reuptake sites responsible for the removal of DA from the
synaptic cleft (Bradshaw & Mattingley, 1995). Further compensation in the form of an
increase in the number of postsynaptic receptors may follow until eventually there is
failure to compensate for the loss of DA output; the first symptoms of PD then manifest
themselves.

In the course of compensation, damage may extend from the nigrostriatal
system to many other regions, which probably accounts for the considerable
heterogeneity in the symptoms, severity, extent and progression of the illness. Hence it
is possible to account for PD presenting primarily with or without tremor and with or
without cognitive impairments, depression and dementia (Bradshaw & Mattingley,

1995).

1.3.2 Clinical Features
The classic triad of symptoms of PD is tremor, rigidity and bradykinaesia. Presentation
of PD is usually asymmetrical and even when there is bilateral involvement it remains

asymmetrical throughout its course. The most common early symptom is a rhythmical
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shaking of one, or occasionally both hands or arms (Pearce, 1992). Tremor, which
occurs in a majority, but not all cases of PD (Marsden, 1994) manifests at rest and
disappears when the limb is used and during sleep. Rigidity, which means a resistance
to passive movement of equal degree in opposing muscles groups, can be detected in a
greater proportion of patients than tremor (Selby, 1990). It typically starts axially, and
spreads distally to the limbs (Bradshaw & Mattingley, 1995).

The diagnosis of PD remains entirely clinical (Quinn, 1995). Drawing attention
to the high rate of misdiagnosis of idiopathic PD - indicated at autopsy - Quinn (1995)
has suggested that upper body akinaesia must be present for an established diagnosis of
PD. Akinaesia is a specific disorder of movement that only occurs in PD (Selby, 1990).
All the muscles from the face to the toes may be involved, although it may remain
confined to a small part of the patient's body for many years. It is the core disabling
clinical feature of PD is a symptom complex containing most or all of the following:
1. Loss or reduction of spontaneous movement (hypokinaesia).
2. Difficulty in initiating movement.
3. Slowness of movement (bradykinaesia).
4. Poverty of movement (e.g. facial amimia, impaired arm swing).
5. Progressive fatiguing and diminishing amplitude of repetitive alternating movements.
Akinaesia may additionally be a result of impairments of the programming or motor
planning required for more complex movements (Bradshaw & Mattingley, 1995).

Other physical features of the disease may manifest themselves as a direct effect
of akinaesia:
1. Mask-like face. Both rigidity and hypokinaesia contribute to the reduction of
emotional facial movements. The smile is slow to appear, and there may be a reduced

blinking rate.
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2. Speech. The loss of volume of the voice, the monotony of tone and slurring dysarthia
are a result of hypokinaesia of the muscles which participate in the complex and skilled
movements required for articulate speech (Selby, 1990).

3. Abnormalities of posture. Impoverished awareness of the centre of gravity is part of
the defective motor programme (Pearce, 1992). The failure of postural reflexes and
righting reflexes explains the frequent falls in some patients.

4. Handwriting. Micrographia, a progressive decrease in the size and speed of writing
over a couple of lines (Bradshaw & Mattingley, 1995), is an early and almost invariable
complaint in Parkinson's patients (Selby, 1990). It is a result of hypokinaesia in the
hands affecting the skilled movements required to write legibly.

5. Dexterity. Difficulties with fine movements such as fastening small buttons and
shoelaces, using a knife and fork, winding a watch, and cleaning one's teeth appear
early (Selby, 1990). Bradykinaesia means that all voluntary movements are slowed, and
everything takes longer to do than before.

6. Bladder problems. Urge incontinence, frequency, and a poor stream are common
symptoms. Incontinence occurs in 5-10% of male patients (Pearce, 1992).

7. Constipation. Constipation is almost invariable. It is caused by slowing of intestinal
peristalsis. This causes much distress to patients, although intestinal obstruction rarely
occurs. Purgative abuse is frequently encountered (Pearce, 1992).

8. Sexual disorders. This issue is worse when the affected patient is male. Over half of
all PD patients have sexual problems which lead to avoidance of, or infrequent
intercourse. Lack of orgasm is common in females and impotence and premature
ejaculation are common in men (Brown et al., 1990).

9. Sialorrhoea. The constant dribbling frequently seen in more advanced patients is not

due to excessive production of saliva but is a result of immobility of the mouth, tongue,
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palate and pharyngeal musculature which stops the normal spontaneous subconscious

swallowing movements to dispose of saliva (Selby, 1990).

1.3.3 Rate of progression

"So slow and nearly imperceptible are the first inroads of this malady, and so
extremely slow is its progress, that it rarely happens that the patient can form any
recollection of the precise period of its commencement"”.

Parkinson (1817).

This is a constant and characteristic feature of the disease. Many patients do not
consult a doctor for several months or even years because while the earliest
symptoms may be a nuisance, they are not disabling. Typically, the first symptoms of
PD are only elicited by close questioning.

In the majority of cases progression is slow, but nevertheless, the disease is
invariably progressive: remissions do not occur (Selby, 1990). The course and
progression of PD has changed in the last 30 years since treatment with levodopa
became available in 1967. Most patients improve with levodopa treatment, and a
complete lack of response suggests an alternative diagnosis (Gancher, 1992). Not all
symptoms, however, improve to an equal degree (Bonnet et al., 1987) and the fact
that chronic levodopa therapy is complicated by motor fluctuations (Marsden &
Parkes, 1977) indicates that to alter the natural course of the disease meaningfully,
significant novel therapeutic approaches must be tested. Indeed, trials abound
describing the effects of a wide variety of drugs: most new pharmacological
therapies focus on the dopaminergic system (Goetz, 1997). Nevertheless, at present
levodopa remains the most effective pharmacological agent available for the relief of

Parkinsonian symptoms (Hurtig, 1997).
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1.3.3.1 Pre-levodopa era

Before treatment with levodopa became available, prognosis of Parkinson's disease
was poor. The prevailing view was that a diagnosis of PD meant inevitable
invalidism after seven or eight years (e.g. Mjones, 1949), until Schwab (1960)
presented evidence that this was not necessarily true for all patients. He put forward
40 patients (from a series of 800 patients) who had survived for 25-29 years since the
onset of symptoms - one half of which remained independent. Following from this he
divided progression into five grades, cautioning that in his work he had found no
relationship between age of onset or duration of illness and prognosis or progression

of illness (see table 1.3.3.1.1 below).

Table 1.3.3.1.1 Grades of Progression. (Percentage of patients in parentheses).
(from Schwab, 1960).

1. Patients with symptoms so mild that they presented problems in diagnosis. (10%)
2. Where the disease may remain unilateral for many years, slight progression
appearing only in the fifth or sixth year. (25%)

3. Symptoms of moderate severity, though the patients remained independent and
able to work after 10 years with the disease. (25%)

4. Progression is slow, but tremor and rigidity are bilateral and severe after five years
and the patient usually becomes invalided and dependent after 8-10 years. (20%)

5. A rapid progression within the first year after onset, with severe bilateral tremor
and rigidity, akinaesia and disorders of gait and balance, so that the patient becomes
completely dependent on help and is bedridden within 3-4 years from the onset of the
disease. (20%)
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Schwab reported that a "benign group™, perhaps 10-15% (i.e. Grade 1+) appear to
remain without clinical deterioration for 20 years or more, but, as Pearce (1992)
pointed out "doubtless their fundamental nigrostriatal dysfunction is of different
pathogenesis from the classic type of disease” (p. 35). The diagnosis of Parkinson's
disease remains entirely clinical, and a monosymptomatic disorder called essential
tremor is commonly misdiagnosed as PD (Quinn, 1995). In support of Pearce's
assertions that Schwab's sample was contaminated by mistaken diagnoses of PD, two
recent studies from Parkinsonian brain banks revealed that 25% of cases which were
carrying, at death, a diagnosis of idiopathic Parkinson's disease, did not have the
disease (Hughes et al., 1992; Rajput et al., 1991). Certainly, Schwab's staging
system, whilst pioneering, has not stood the test of time.

In 1967, Hoehn & Yahr published the best known and most influential
publication concerning the onset, progression and mortality of Parkinson's disease
and introduced a staging system which is still used to identify the status of
Parkinson's patients (see table 1.3.3.1.2 below). They considered the history of 866
patients first seen within two years of onset of PD, then followed up in their clinic
during the period 1949-1964 (i.e. before levodopa became available). Of the patients
who had first attended their clinic during 1950-1954, 83% were either dead or totally
dependent when reviewed 10-14 years later. Of the patients who had first attended
their clinic during 1960-1964, 25% were either dead or totally dependent when
reviewed in 1966. They reported that the mortality rate of PD patients was three
times that of the general population of the same age, sex and colour (Hoehn & Yabhr,

1967).
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Table 1.3.3.1.2 Hoehn & Yahr Degree of Disability Scale (adapted from Hoehn &
Yahr, 1967).

Stage 1. Unilateral, a single extremity tremor and mild rigidity; mild inconvenience,
lasting about 3 years.

Stage 2. Asymmetrical bilateral tremor and rigidity, a mildly flexed posture with
limb adduction, facial masking, monotonous hypophonic speech, mild gait
disturbance and slowness, decreased spontaneous movement, mild fatiguability.
About 6 years total.

Stage 3. Disequilibrium, impaired balance, posture, and righting reflexes especially
on turning or if pulled backwards; hesitation, freezing, festination. About 7 years
total.

Stage 4. Help may now be needed for walking, dressing, feeding, or bathing. Around
9 years total.

Stage 5. Severe disability requiring use of wheelchair or bed; complete invalidism.

Death due to the complications of inactivity after a total of about 14 years.

1.3.3.2 Levodopa era

The discovery of levodopa aroused tremendous optimism with respect to the
prognosis of Parkinson's disease. The initially spectacular improvements in tremor,
rigidity, akinaesia, in the patient's speech and gait appeared to indicate that there was
a cure for PD (e.g. Cotzias, 1971). By 1975, however, patients and their doctors
realised that this optimism was misplaced. About half of the patients began to
deteriorate, at least in some aspects of the disease, after 2-5 years of beginning
treatment (Selby, 1990).

By 1976, the mortality rate for PD patients treated with levodopa had dropped
from three times to 1.5 times greater than the general population (Yahr, 1976), but a
large number of reports appeared at this time confirming the gradual failure of

treatment with levodopa in more than half the people who had been taking it for 5-7
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years (Selby, 1990). To obtain an accurate assessment of the efficacy of levodopa
treatment it is essential to have ongoing assessment and long-term evaluation. For
example, Hunter et al. (1973) observed that of 178 patients, only 60% maintained
their initial improvement two years after start of levodopa treatment (quite apart from
emerging complications). A six-year review of the same patients (Shaw et al., 1980)
provided a mortality ratio of 1.5:1. Of the total sample, some patients had been
unable to tolerate levodopa for longer than 2 years. For these patients the observed to
expected deaths were 2.38:1. For those able to tolerate sustained medication life
expectancy was normal. However, when this same sample were reviewed after 12
years of therapy, the mortality ratio had risen to 2.59:1. This series of results strongly
suggests that the protective effect of levodopa therapy declines with the progression
of the illness, and two more recent studies (Ben-Shlomo & Marmot, 1995; Ebmeier
et al., 1990) suggest that mortality from PD compared with that of the general
population has not altered very much from the prelevodopa days (Hoehn & Yahr,
1967). The latter findings, however, could be because mortality rates have improved
for both groups. Certainly, therapy with levodopa modifies the rapidity with which
the Hoehn & Yahr stages are reached (see table 1.3.3.1.2 above), but the underlying
disease progresses at the same rate (Bradshaw & Mattingly, 1995).

Before the introduction of levodopa medications, anticholinergics were used
to control tremor, but not extensively, as these drugs are not efficacious against
rigidity, akinaesia or instability. Furthermore, they can have unpleasant side effects
(Bradshaw & Mattingly, 1995). Despite the discovery in the late 1950’s that there
was a depletion of dopamine and its metabolites in the brains of Parkinsonians
(Ehringer & Hornykiewicz, 1960), until Cotzias (1967) prepared a crude D-L-

isomeric mixture of dopa, it was not possible for patients to ingest dopamine,
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because it does not cross the blood-brain barrier. Cotzias’ pioneering treatment,
however, subjected patients to considerable toxicity in the early stages of treatment
(Pearce, 1992) until it was refined in favour of the purer levodopa. Levodopa is a
precursor of dopamine which is converted in the brain to active dopamine. Levodopa
is now usually combined with a carboxylase inhibitor to prevent peripheral
breakdown of the drug and to reduce the gastrointestinal side-effects (specifically,
nausea and vomiting) which were previously common at the start of treatment

(BMA, 1994).

1.3.3.3 Complications associated with Parkinsonian medication

Clinical efficacy, as seen by improvement in motor function, is very variable. Most
patients experience a smooth, lasting response to a small dose of levodopa at the start
of treatment, but as the underlying disease progresses treatment-related problems
arise. Motor fluctuations, which slowly emerge after 3-5 years of sustained therapy,
gradually replace the smooth pattern of response and become more frequent,
requiring a greater dose for their control (Hurtig, 1997).

The dose of levodopa often has to be reduced to sub-optimal levels because
of the appearance of choreic (twitching) or athetoid (writhing) movements called
dyskinaesias (Selby, 1990). They typically occur 1-3 hours after medication when
brain levels of dopamine are at a peak (Pearce, 1992). The drug-induced movements
affect the head and limbs and may distort the trunk. In the limbs dyskinaesias range
from mild and intermittent choreic movements to severe, bizarre dystonic postures
which may last for hours. Painful clawing of the toes and hands are signs of dystonia,
an involuntary contraction of the muscles, which may occur at peak dose, or when

the effects of the dose are wearing off (Pearce, 1992). Critically, the appearance of
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dyskinaesias can be as disabling as the true symptoms of the disease. They can force
patients to sit or lie on the floor to avoid being thrown from a chair. Similarly, for the
patient's caregiver, the dyskinaesias can be more trouble than for the patients
themselves, as in addition to having to make sure that the patient is in a safe
environment at these times, the movements are often embarrassing and unsightly. It
is virtually impossible to eat without making a mess when dyskinaesias are present
and this tends to restrict social activities.

For about two-thirds of patients on sustained therapy with levodopa for six
years, the beneficial effects of the drug wear off 2-3 hours after the last dose and they
can feel themselves becoming slower and more akinetic (Shaw et al., 1980). This is
called the wearing-off effect. This end-dose loss of effect progresses to non-dose-
related "on-off" fluctuations (Guridi et al., 1993). During "on" periods, patients may
be mobile and independent (but often with dyskinaesias); during "off" periods they
may experience sudden freezing. The feet “stick” to the floor for a short period of
time. Some patients become completely immobile (although an injection of
Apomorphine can be an effective antidote to this). At this stage, symptom control of
Parkinson's disease may be markedly decreased. The transformation from a normally
active and mobile person to an akinetic, stooped and shuffling person can be rapid;
the end of the "off" period and the re-emergence of relatively normal upright person
again takes place in the course of only a few minutes (Selby, 1990). Caregivers of
these patients may find that they have similar "on-off" demands. Their care-recipient
may be able to look after and do tasks themselves when "on", but the caregiver will
be very much in demand when the patient is off. The most difficult thing about "on-
off" attacks is their unpredictability (Marsden & Parkes, 1976), which tends to be as

troublesome for the caregiver as for the patient.
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1.3.3.4 Side-effects of Parkinsonian medication

In addition to the dose-related complications there is a wide variety of side-effects
and toxicity associated with levodopa. These include vivid dreams, hallucinations,
delusions, confusion, nausea and orthostatic hypotension (Bradshaw & Mattingly,
1995). As treatment of PD consists of medication which, by design, alter the
fundamental neurochemistry of the brain, it is not surprising that there are
neuropsychiatric side effects (Cummings, 1992). These may affect many systems, as
indicated in table 1.3.3.4.1 below. Visual hallucinations are the most common
neuropsychiatric side effect (Cummings, 1992) and may result from all classes of
Parkinsonian medication (Parkes, 1981). Hallucinations are generally not a problem,
however, for patients taking Apomorphine, a relatively non-selective dopamine
agonist acting at both D1 and D2 receptors (Mouradian & Chase, 1994).

Table 1.3.3.4.1 Side-effects of levodopa medication (Adapted from Pearce, 1992 and
Cummings, 1992).

Neuropsychiatric:  hallucinations, psychosis, mood disorders, anxiety, sexual

alterations, sleep disturbances, delirium

Cardiovascular: faintness, postural fall in blood pressure, arrhythmia
Gastro-intestinal: nausea, vomiting, anorexia
Miscellaneous: increased libido, red urine, rashes

Cummings (1992) reviewed 29 papers reporting the prevalence of
hallucinations arising from the treatment of PD: for patients treated with levodopa
the average prevalence was 20% (range 6-38%), although he cautions that the actual
prevalence is likely to be higher than this because, in the available reports,
hallucinations may not have been sought systematically. "They may be under

reported by patients who believe them to be a sign of mental illness” (p. 312). Some
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support for this assertion is provided by a study which ascertained the prevalence of
psychotic symptoms in a group of PD patients with dementia. Of the 101 patients
that were investigated, 36 patients (i.e. 35.6%) had either hallucinations, delusions or
both (Naimark et al., 1996). However, caution must be taken before extrapolating
this figure to the whole PD population. While hallucinations occur more frequently
in older patients with co-existent cognitive dysfunction (Roos, 1994), they are not
exclusive to this population of PD patients.

As reported in Chapter 6, the presence of hallucinations may be very stressful
for caregivers, although generally this is not the case for the patients. Some patients
are aware that they are hallucinating; others remain convinced that the hallucinations
are real, even when faced with contradictory evidence by the caregiver.
Hallucinations in PD usually occur in a normal state of consciousness without
delirium (Cummings, 1992). They are typically fully formed images of humans or
animals and are stereotyped for each patient (Moskovitz, 1978). In a review of 775
PD patients, of whom 257 had hallucinations, Tanner et al. (1983) found no
relationship between hallucinations and duration of illness, duration of medication,
severity of illness, or dyskinaesias. However, the patients with hallucinations were
older, and had more often been treated with amantidine (now rarely prescribed) or
anticholinergics. This suggests that age and anticholinergic treatment represent risk
factors for hallucinosis, although hallucinations produced by domaminergic drugs
can be distinguished from those caused by anticholinergic therapy (Goetz et al.,
1982).

Antiparkinsonian therapy also causes a variety of other neuropsychiatric
alterations including delusions, mania, anxiety, sexual behaviour changes, vivid

dreams and nightmares and confusion (Cummings, 1992). A full discussion is
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beyond the scope of this thesis. Nevertheless, it is worthy of comment that levodopa
is the only naturally occurring substance known to have hallucinogenic properties.
Moreover, the behavioural properties of levodopa appear to be common to the
dopamine receptor agonists also used in the therapy of PD (anticholinergics have
also been associated with hallucinations). It is true that a reduction of either
anticholinergic or dopaminergic therapy usually reduces hallucinations - although the
response may not be immediate (Goetz et al., 1982), but this is not always the case.
Most of the current literature considers that hallucinations in PD are a side effect of
medication. However, some caution is advised in so far as there are reports of
hallucinations and delusions prior to the discovery of levodopa (e.g. Jackson et al.,
1923; Mjones, 1949). Also, levodopa is rarely given to nonparkinsonian patients. If
other people had experienced hallucinations from levodopa, then this would provide
more substantive evidence that these symptoms can be attributed to the drugs. As far
as the evidence presented to date goes, it is hard to conclude that hallucinations are a

behavioural side-effect of the medication rather than part of the disease process.

1.3.4 Summary

This overview of the literature concerning the pathology, clinical presentation and
treatment indicates that demands are made on PD caregivers not only from the
clinical presentation of the illness, but from dose-related fluctuations and side-effects
of medication. While levodopa therapy leads to a great improvement in mobility for
the patient to start with - and hence reduces demands on the caregiver - this
“honeymoon period”, as it has become known, does not continue indefinitely. In the
early stage of PD, a patient who is medicated effectively will require only minimal

assistance with activities of daily living, and the lifestyle of the patient and caregiver
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will not be particularly disrupted. However, the medication dosage has to be raised as
the disease progresses, as its effectiveness is reduced in the face of further loss of
dopamine producing cells. Ultimately the mobility of the PD patient is impaired. The
price of maintaining maximum mobility after a period of time is a combination of
dyskinaesias, dystonia and freezing spells for many patients, alongside the increasing
akinaesia. There are also neuropsychiatric, cardiovascular and gastro-intestinal side-
effects of levodopa medication. It was mentioned that experience of visual
hallucinations can actually be more distressing for the caregiver than for the patient.
Although Parkinson’s disease is heterogenous in presentation, what is true for all
caregivers, is that as the patient’s disease progresses, so the demands put upon them

increase.

1.4 Epidemiology
A detailed study in Northampton, England, in 1992, estimated that prevalence of
idiopathic PD was 121 per 100,000 (Sutcliffe and Meara, 1995). This represented an
increase of 13 per 100,000 on the prevalence found in the same district ten years
earlier (Sutcliffe et al., 1985). According to Sutcliffe & Meara, this increase was
predictable simply because awareness of PD has increased in that time and many
GPs now have a PD register.

Sutcliffe & Meara's English prevalence rates are in between the prevalence of
PD of 164 per 100,000 in Aberdeen, Scotland in 1984 (Mutch et al., 1984), and 102
per 100,000 in Rogaland, Norway in 1993 (Tandberg et al., 1995). When prevalence
studies from many countries are compared, PD prevalence is generally higher where

Caucasians constitute the majority of the population (Kurland, 1958, Marttila &
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Rinne, 1976a; Mutch et al., 1986; Rajput et al., 1984a; Sutcliffe & Meara, 1995;
Tandberg, 1995) and lower where other racial groups predominate (Harada et al.,
1983; Li et al., 1985; Schoenberg, 1988). No geographical region or racial group is
entirely free of the disease (La Rue, 1992). In all epidemiological studies, prevalence
increases with an increase in age, as illustrated in table 1.4.1 below.

Parkinson's disease is primarily a disease of late middle age and beyond. The
average age of onset reported by Hoehn & Yahr in 1967 was 55.3 years. However
more recent population-based studies (which represent the demographic
characteristics more accurately than the hospital sample of Hoehn & Yahr) have
indicated that average age of onset is now up to ten years later, ranging between 61.6
and 65.3 years (Dupont, 1977; Harada et al., 1983; Kessler, 1972; Marttila & Rinne,
1976a; Mutch et al., 1986). This increase can probably be accounted for when one
considers that prevalence increases continuously with age, and that (as detailed in
Chapter 2) the population is now living longer. There has, however, also been a
decrease in the incidence of PD in young age groups which has been attributed to a

decrease in environmental exposures (Treves & de Pedro-Cuesta, 1991).
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Table 1.4.1 Age-specific prevalence of Parkinson's disease per 100,000 in different
studies.
(Adapted from McKeigue & Marmot, 1990)

Age (years)

40-49 50-59 60-69 70-79 Reference
Europe
Aberdeen 1984 47 78 254 832 Mutch et al. (1986)
Carlisle 1961 145 162 315 614 Brewis et al. (1966)
Iceland 1963 61 163 936 1581 Gudmundsson (1967)
Northampton 1982 15 64 277 702 Sutcliffe et al. (1985)
Northampton 1992 14 187 502 1520 Sutcliffe & Meara (1995)
Sardinia 1972 39 205 342 311 Rosati et al. (1980)
Turku 1971 28 136 504 736 Marttila & Rinne (1976a)
Asia
Yonago 1980 40 86 245 698 Harada et al. (1983)
Chinese Cities 1983 92 145 615 Li et al. (1985)
North America
Rochester 1955 5 239 758 Kurland (1958)
Australia
Victoria 1965 28 166 297 Jenkins (1966)

Of the 802 PD patients seen by Hoehn & Yahr between 1949 and 1964, 404
were men, and 268 were women (Hoehn & Yahr, 1967). Recent studies also support
an excess of male to female cases (Ben-Shlomo, 1996), and, with the exception of
the door-to-door study conducted in China (Li et al., 1985), where the male to female
ratio was 3.7:1, the difference is similar to the 1.5:1 ratio reported by Hoehn & Yahr.
Considering the global occurrence of PD, Zhang & Roman (1993) found that the
average ratio of males to females is 1.35:1 in prevalence studies and 1.31:1 in
incidence studies, although the range was wide. Most recently Tandberg et al. (1995)
reported that the total age-adjusted prevalence in Norway was calculated to be 120.9

per 100,000 men and 89.8 per 100,000 women.
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There is no indication that Parkinson's disease is decreasing in prevalence. In
fact, it is increasingly common in the elderly (Mutch et al., 1986). Pearce (1992)
estimated that about 100,000 patients are affected in the UK at any one time.
Prevalence increases with age in both sexes, but on the weight of evidence, there
appears to be a distinct preponderance of PD in men despite the female
preponderance in the elderly general population. This is difficult to explain as the
ultimate cause(s) of PD are still not known. Hypotheses involving genetic factors,
environmental toxins, viruses, protective effects of smoking, personality, head
trauma, rural residence, well water, and dietary factors have all turned out to be

inconclusive (c.f. Ben-Shlomo, 1996).

1.5 Cognitive aspects of PD
Parkinson's disease is primarily considered as a motor disorder, but cognitive deficits
are commonly associated with the illness (Mahurin et al., 1993). Although James
Parkinson (1817) had unequivocally declared that the intellect was not affected,
careful reading of his original essay does indicate an abnormal mental status,
specifically depression, in at least one of the six patients he described (Mayeux et al.,
1981). This assertion remained unchallenged for almost half a century until Charcot
& Vulpian (1861, 1862; cited in Dubois et al., 1991) stated that "in general, psychic
faculties are definitely impaired”. Lewy (1923) went further and suggested that
mental derangement and particularly dementia was an almost invariable feature of
the advanced stages of PD. Since then, a continuing controversy over the types and
frequency of cognitive impairments has materialised (Goetz, 1992).

There has been a surge in the number of PD patients reported to have

cognitive impairments in recent years (Dubois et al., 1990). The degree of cognitive



The nature of Parkinson’s disease 23

change ranges from minimal generalised deficits to dementia (Mohr et al., 1990;
Taylor et al. 1988). The increase may be a result of (a) clinicians’ greater awareness
of cognitive deficits, (b) an effect of levodopa administration, or, more likely, (c) that
patients are living longer and are therefore more likely to manifest cognitive changes.
Certainly aging does seem to be implicated in so far as there is a positive correlation
between age of onset and cognitive impairment (Dubois et al., 1990; Garron et al.,
1972; Lichter et al., 1988). Younger PD patients have little difficulty in learning,
understanding, remembering or perceiving, and many continue in intellectually
demanding jobs despite considerable physical handicaps (Lees, 1990). Nevertheless,
even in this group, subtle changes may lead their caregiver, family and friends to
notice that their behaviour is not as it was. As Lees described, quite early in the
disease all patients tend to manifest "a lack of spontaneity, a blunting of emotions, an
increasing poverty of imagination and a tendency to repetition [which] may lead to
difficulties in sustaining repartee. Other early complaints are increasing apathy, lack
of initiative and mild word-finding difficulties during conversation” (p. 389). It is
easy to speculate that such changes are likely cause some concern to caregivers -
especially if these symptoms begin to emerge before diagnosis, or if the carer is not

aware that the disease is associated with such changes.

1.5.1 Dementia

Dementia refers to an acquired and persistent impairment of cognitive function that
represents a departure from the previous level of function (Cummings & Benson,
1983). To meet Cummings & Benson’s criteria for dementia in Parkinson’s disease,
there must be impairment in at least three of the five neurobehavioural areas shown

in table 1.5.1.1, below.
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Table 1.5.1.1. Cummings & Benson’s (1983) criteria for dementia in PD

Significant impairment in at least three of these areas is required:

Language
Memory
Visuospatial function

Personality / mood

o M w0 D P

Cognition (executive function)

While there is some consensus in the literature that in an unselected
population of PD patients, the prevalence of dementia is greater than in age matched
controls, there is extreme variability of the frequency of dementia according to
source. At one end of the spectrum Patrick & Levy (1922), using clinical
examination, found that just 4% of their PD sample were demented; in contrast
Pirozzolo et al. (1982), using psychological tests, declared that 93% of their PD
patients were demented. Whilst the method of determining the association between
PD and dementia was different in these two studies, table 1.5.1.2 below reveals that
both high and low estimates of dementia in PD are present with both methods of

assessment.
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Table 1.5.1.2 Reference, method, number and percentage of demented patients in
studies that found an association between PD and dementia. (Adapted from Dubois

etal., 1991).

Reference Method (n) %
Patrick & Levy (1922) Clinical Examination (146) 4%
Lewy (1923) Clinical Examination (70) 63%
Mjones (1949) Psychological Tests (194) 40%
Pollock et al. (1966) Clinical Examination (84) 20%
Hoehn & Yahr (1967) Clinical Examination (802) 14%
Christensen et al. (1970) Psychological Tests (41) 15%
Mindham (1970) Clinical Examination (36) 33%
Celesia et al. (1972) Psychological Tests (153) 40%
Garron et al. (1972) Psychological Tests (30) 45%
Loranger et al. (1972) Psychological Tests (63) 3%
Sacks et al. (1972) Clinical Examination (72) 21%
Martin et al. (1973) Psychological Tests (100) 81%
Rajput & Rozdilsky (1975) Clinical Examination (125) 28%
Marttila & Rinne (1976b) Psychological Tests (444) 29%
Sweet et al. (1976) Clinical Examination (100) 56%
Lieberman et al. (1979) Clinical Examination (520) 32%
Hakim & Mathieson (1979) Clinical Examination (34) 56%
Lesser et al. (1979) Clinical Examination (131) 31%
Boller et al. (1980) Clinical Examination (36) 55%
Sroka et al. (1981) Clinical Examination (7)) 15%
De Smet et al. (1982) Clinical Examination (75) 36%
Mindham et al. (1982) Psychological Tests (40) 20%
Pirozzolo et al. (1982) Psychological Tests (60) 93%
Hershey (1982) Psychological Tests (22) 45%
Piccirilli et al. (1984) Psychological Tests (70) 33%
Portin & Rinne (1984) Psychological Tests (79) 42%
Rajput et al. (1984b) Clinical Examination (138) 9%
Lees (1985) Clinical Examination (48) 15%
Taylor et al. (1985) Psychological Tests (100) 8%
Zetuski et al. (1985) Clinical Examination (203) 29%
Huber et al. (1986) Psychological Tests (48) 33%
Oyebode et al. (1986) Psychological Tests (43) 72%
Girotti et al. (1988) Clinical Examination (147) 14%
Mayeux et al. (1988) Clinical Examination (339) 11%

Reid et al. (1990)
Pillon et al. (1991)

Psychological Tests
Psychological Tests

(107) 8-83%

(164)

18%
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A longitudinal study of newly diagnosed patients by Reid et al. (1990)
provides some insight to the wide discrepancies. Reid et al. administered a battery of
neuropsychological tests to separate groups of early-onset (<70 years) and late-onset
(>70 years) patients. They classified just 8% of the under 70s as demented, as
compared to 32% of the over 70s. When the sample was re-tested three years later,
18% of the early onset group and 83% of the late onset group were now classified as
demented. These findings strongly suggest that the risk increases with increasing age,
and differences in the composition of Parkinsonian patients in epidemiology studies
of dementia may account for some of the discrepancies. On that same point, Marder
et al. (1991) pointed out it is difficult to get a true estimate of the prevalence of
dementia in PD because of the shorter life expectancy of demented patients, and
probably more critically, Lees (1990) implied that the definition of dementia
according to DSM 11l (American Psychiatric Association, 1987) was not strictly
adhered to in many prevalence studies. Moreover, he considered that in most reports,
no attempt had been made to separate “the relative contribution of depression,
medical and surgical treatment, co-existing cerebrovascular disease and aging
effects” from the disease process (p404). If one adopts Lees more stringent
recommendation of only counting those patients with "unequivocal moderately
severe dementia"” (p.405) in hospital-based clinical studies, then about 10% of the PD
population will be demented at the mean age of 65 years (Lees, 1990).

When contemplating the wide range of estimates of the risk of dementia in
PD, it is useful to consider that dementia in PD is not clearly defined. DSM IV
criteria (American Psychiatric Association, 1994) are well adapted for the diagnosis
of dementia in Alzheimer's disease, but less appropriate for Parkinson's disease,

where the motor impairments may intervene in the autonomy of the patient (Dubois
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& Pillon, 1997). In DSM 1V (American Psychiatric Association, 1994), dementia in
Parkinson's disease is described as a progressive dysexecutive syndrome with
memory deficits, in the absence of aphasia, apraxia or agnosia. However, current test
batteries do not include the assessment of executive functions (Pillon et al. 1996).
Moreover, circadian variations may interfere with the evaluation of cognitive
functions. Specifically, when "off", patients can be severely akinetic, with
hypophonic and slurred speech and anxiety - all of which will have an effect on
performance. When at peak dose, patients may be inattentive, distracted by
dyskinaesias (Dubois & Pillon, 1997). It has also been argued that the anticholinergic
medication frequently prescribed to augment levodopa treatment may provoke an
acute confusional state (De Smet et al., 1982), and even lead to permanent cognitive
changes, especially when patients are old and present memory problems (Dubois et
al., 1990).

A deficit in learning new information, considered to be the hallmark for the
diagnosis of dementia (Dubois & Pillon, 1997), has been reported in demented PD
patients using the Wechsler Memory Scale or word list learning. On these tests,
however, PD patients do not perform as badly as SDAT patients (Helkala et al.,
1988; Pillon et al., 1993; Stern et al., 1993). Interestingly, Pillon et al. (1993) found
that although demented PD patients were severely impaired in free recall, their
performance could be dramatically improved by semantic cueing, which triggered
efficient retrieval processes. This finding strongly suggests that the recall impairment
was not simply a result of memory problems, because the ability to register, store and
consolidate information was demonstrated. It seems that the demented PD patients
had difficulties in activating the processes involved in the functional use of memory

stores. Moreover, a correlation analysis showed that PD patients' performance on this
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task was strongly related to their scores on tests of executive function. This
implicates the frontal lobes in the defective activation of memory processes and
supports previous assertions of a dysexecutive syndrome in PD patients with
dementia (Litvan et al., 1991; Pillon et al., 1991).

If a dysexecutive syndrome is the main characteristic of dementia in PD
(Dubois & Pillon, 1997), it may be that the severe cognitive impairments seen in
demented PD patients are the result of lesions of subcortical, or frontal, origin, and
that cortical cognitive processes are not necessarily damaged, but deactivated. That
is, dementia occurs when the damage to ascending neuronal pathways exceeds a
threshold (Agid et al., 1987). Dementia has been reported in PD patients who have
no apparent cortical lesions (Xuerub et al., 1990). However, there is also evidence
that cortical neuronal loss, Alzheimer's-like histological changes, and Lewy bodies in
neurons of the cerebral cortex may also play a role in dementia in Parkinson's
patients (Hakim & Mathieson, 1979; Boller et al., 1980; Jellinger & Grissold, 1982).
But there is also a high frequency of Alzheimer's-like histological changes in the
cerebral cortex of PD patients that are not demented (Ball, 1984; Paulus et al., 1991).

It follows from this short discussion that dementia can occur in PD, but there
is very little agreement about its incidence, nature or severity. The extreme
divergence in estimates of prevalence of dementia in PD is primarily caused by the
absence of standardised criteria of definition and variation in the methodologies used
to assess it (Huber & Bornstein, 1992). The respective roles of cortical and
subcortical lesions in dementia in PD are not clear. There is a convincing argument,
however, that subcortical lesions have the potential to be solely responsible for the

dysexecutive syndrome typical of demented Parkinson's patients.
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1.5.2 Depression

Depression is a serious and frequent problem for Parkinson's patients. The range of
severity of affective disturbance is broad, with both transient moods swings and
major depression (Sano & Mayeux, 1992). In most patients, however, depression is
relatively mild, and psychotic depression occurs in less than 10% of cases (Lees,
1990). Estimates of the frequency of depression range from 12% (Rondot et al.,
1984) to 70% (Mahurin et al., 1993). Several prospective studies have reported the
prevalence of depression to be about 40%, and there is no association of depression
and age, gender or severity of motor symptoms (Celesia & Wanamaker, 1972;
Mindham et al., 1976; Mayeux et al, 1984; Gotham et al., 1986). Lees (1990),
however, cautions that some symptoms of PD, for example, the flat, emotionless
speech, the mask-like, emotionless face, the languid posture, the diminution in
alertness and motivation, and the occurrence of constipation and weight loss, provide
opportunity for a misdiagnosis of depression.

Depression has been found to antedate the onset of PD, and to parallel the
severity of cognitive symptoms (Mayeux et al., 1981; Mindham, 1970; Shaw et al.,
1980). This supports the notion that depression is integral to the illness, rather than
simply a reaction to a chronic incapacitating physical illness. Certainly PD patients
are more depressed than healthy controls (Horn, 1974; Mayeux et al., 1981), and
depression has frequently been found in patients of many chronic diseases (Dakof &
Mendelsohn, 1986), which lends some support to the reaction to disability position.
However, a comparison of Parkinson's patients and people with severe physical
disabilities from stroke, spinal disease and rheumatological causes found that the PD
patients were significantly more depressed, as measured by the Hamilton Rating

Scale (Robins, 1976). This finding supports the view that depression in PD is
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biochemically based. A similar study by Horn (1974) however, found PD patients
and paraplegics had comparable levels of depression, as measured using 30 items
from the MMPI scale. Differences in the control patients and the measures used in
the two studies may explain the discrepant findings, but that is not particularly
helpful in resolving the status of depression in PD. Additional support for the view
that depression should be considered as an integral component of the Parkinsonian
symptom-complex is provided by a more recent study by Ehmann et al. (1990).
These researchers assessed the depressive symptomatology of 45 PD patients and 24
disabled controls of mixed aetiology who were matched for functional disability. The
PD patients obtained significantly higher scores on the Beck Depression Inventory.
The evidence presented does not present a clear answer to the status of
depression in PD. Whilst there is strong evidence to suggest that depression is caused
by neurotransmitter dysfunction, it is likely that some PD patients may experience
depressive symptomatology that relates to their physical condition (Sano & Mayeux,
1992). These symptoms are less persistent. Certainly not all Parkinsonians are
depressed, but there is some consensus that about 40% of patients are depressed

during the course of the illness.

1.5.3 Bradyphrenia

The term bradyphrenia was introduced by the French neurologist Naville (1922), to
describe what he believed to be a new psychiatric syndrome produced by the
epidemic of Von Economo's encephalitis lethargica sweeping across Europe. Naville
noticed that patients manifested a diminution of attention, a lack of spontaneous

interest, apathy, impaired capacity for sustained effort and mild amnesia. He
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considered bradyphrenia - slowness of the thinking process - to be associated with
attentional difficulties and intellectual inertia.

Some 40 years previous to this, Ball (1882) had made a similar observation
with respect to Parkinson's patients:

"an invisible weight seems to crush the intellect and slow down perception,
movement and ideas...The present case is obviously one of paralysis agitans with
dementia, but one cannot help, on seeing these symptoms think of certain cases of
melancholic stupor, such as seen in our mental asylums."

Ball (1882); translation as cited in Rogers (1992).

Ball compared the slowness of thought to the psychomotor retardation of
depressive illness. Similarly, Naville (1922) included motor impairments in his
definition of bradyphrenia. Specifically, he thought that although peripheral
execution of movement could be slow, and there could be a delay between the
impulse for movement and its initiation, the actual impulse for movement was
especially slow. So essentially, it was indistinguishable from bradykinaesia -
slowness of movement.

Both bradykinaesia and bradyphrenia were considered a psychiatric
syndrome until the discovery in the late 1950's of the biochemical processes that
underlie the behavioural manifestations of PD (Dakof & Mendelsohn, 1986). As the
psychiatric interpretations of the symptoms of PD (e.g. Booth, 1948; Jackson et al.,
1923; Shaskan et al.,, 1942) disappeared, akinaesia became established, and
bradyphrenia became regarded as its mental corollary (Rogers, 1992).

Bradyphrenia has been interpreted in two ways. Some researchers regard it as
a purely clinical entity that includes symptoms typically present in PD: apathy,
intellectual inertia and impairments to attention. In this sense, bradyphrenia has been

equated to the concept of subcortical dementia (Rogers, 1986). Proponents of this
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view therefore consider bradyphrenia to be an ill-defined syndrome to be evaluated
subjectively. In contrast, some researchers consider that bradyphrenia is a symptom
defined as a measurable lengthening of normal information-processing time. That is,
it is physiological parameter that can be measured experimentally (Dubois et al.,
1991)

The concept of slowing of cognition is crucial to the notion of bradyphrenia.
There is not, however, very much supportive data (Lees, 1990). A problem often
encountered in the clinical evaluation of cognitive slowing concerns its
differentiation from the depression and motor slowing that are commonly seen in PD.
Bradyphrenic patients are often the most kinetic, the most depressed, or both (Dubois
et al., 1991). Similarly, motor slowing can affect the clinical evaluation of motor
slowing: most mental operations require a motor response. While Evarts et al.
(1981), found that both movement times and reaction times were prolonged in 29 PD
patients, as compared to 44 controls, there was no reliable difference between delays
in reaction time and delays in movement time, making it difficult to ascertain the
cognitive component of response time slowing. Noting the frequent association of
cognitive and motor slowing, some authors prefer the use of the clinical concept
“psychomotor slowing” (e.g. Lees, 1992; Mortimer et al., 1982; Rogers et al., 1987).
Specifically, Lees (1992) suggests that impairment of a cerebral system common to
both depression and PD is likely to be responsible for psychomotor slowing.

As a clear-cut dissociation where intellectual slowing is present in the
absence of motor slowing is rarely seen in PD, the reaction time (RT) paradigm has
been used to compare the performance of PD patients and matched controls in tasks
of different levels of cognitive complexity, but with the same motor response. The

notion is that if longer response times as a function of task complexity are seen, then
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there must be differences in central processing associated with the identification of
stimulus inputs and the selection of response outputs. Most of the early experiments
using this procedure, however, failed to show a selective impairment for the more
complex tasks (see table 1.5.3.1. below).

Table 1.5.3.1 Studies assessing central processing time with choice reaction time
procedures. (Adapted from Dubois et al. 1991).

Reference Test Result
Evarts et al. (1981) Choice RT vs. simple visual Normal
Kinaesthetic RT
Bloxham et al. (1984) Uncued vs. cued visual RT Decreased
Girotti et al. (1986) Unpredicted vs. predicted visual RT Normal
Heitanen et al. (1986) Visual choice RT vs. visual simple RT Normal
Mayeux et al. (1987) Choice RT vs simple RT Normal
Dubois et al. (1988) Unpredicted vs. predicted visual RT Normal
Pullman et al. (1988) Visual choice RT vs. visual simple RT Decreased
Rogers & Chan (1988) Choice RT vs. simple ballistic and Increased
tracking RT

Dubois et al. (1991) suggested that the unexpected failure of these choice RT
tests to reveal selective impairment in central processing for the more complex tasks
was because the tests made low cognitive demands. They asserted that slowing of
thought processes can be better investigated using more complex tests with higher
cognitive demands. Certainly cognitive slowing has only been clearly demonstrated
on test that require a high level of processing. A significant increase in response time
in PD patients, as compared to normal controls was demonstrated using a
computerised version of the Tower of London task (Morris et al., 1988); on the
Stroop Test (Brown & Marsden, 1988), and on the 15-Objects test (Pillon et al.
1989). The 15-Objects test is a visual discrimination task of 15 superimposed images

of well-known objects. 70 PD patients took significantly longer to identify twelve of
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the fifteen objects than 20 normal controls - both off and on levodopa medication. As
there was no difference between the two groups in identifying the objects when they
were not superimposed, Pillon et al. attributed the test results to cognitive slowing
probably caused by nondopaminergic neuronal systems. The results could, however,
alternately interpreted to suggest that the PD patients had problems resisting visual
closure. Indeed, in all these more complex tasks, the greater time PD patients spent
doing the tests may indicate a defective cognitive strategy, rather than bradyphrenia.
For instance, on the 15-Objects Test the performance slowing increased from the first
to the twelfth object identified, as the task became more difficult. This is not what
would be expected considering the constant psychomotor slowing in RT tests (c.f.
Brown & Marsden, 1986). Further, the slowest patients identified objects in a
random, rather than a systematic fashion, and repeated previously named objects,
suggesting inappropriate maintenance of a category of activity. Even Pillon et al.
(1989) commented that the slowing of cognitive processing demonstrated may be an
emergent property of frontal-lobe dysfunction. Moreover, the picture is muddied
further when one considers that Pillon’s findings were not replicated by Dewick
(1991). In her late-onset sample, both Parkinsonian and control groups performed at
a similar speed on the 15-objects Test.

Bradyphrenia is a valid and useful concept from a clinical standpoint - but
does it exist? To date bradyphrenia remains a controversial finding for a number of
reasons. Crucially, it is not found in all patients and it has not been found in all
studies. Its relationship to motor slowing is clouded by differing views of what is
mental and what is motor. Moreover, the cerebral localisations suggested for both
bradykinaesia and bradyphrenia are indistinguishable (Rogers, 1992). That is, the

clear distinction between motor and mental slowing may be more apparent than real.
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Evidence of cognitive slowing has only been found on complex tasks which involve
the participation of executive function: The Tower of London (Morris et al., 1988)
requires planning ability and the 15-Objects Test (Pillon et al., 1989) demands self-
elaboration of strategy. The weight of evidence leads to the conclusion that
bradyphrenia in PD, defined as a non-specific lengthening of information-processing
time, has not been clearly demonstrated. However, a cognitive slowing may result

from executive function impairments (Dubois et al. 1991).

1.5.4 Specific Cognitive Changes
Despite the controversy concerning global cognitive slowing, specific cognitive
deficits can be seen in non-demented patients with PD, even at very early stages of
the disease, if appropriate neuropsychological tests are used. Lees & Smith (1983),
for example, compared 30 people under the age of 65 years, newly diagnosed with
PD (mean duration of illness from first symptoms = 2.4 years) and not receiving
Parkinson’s medication, with 30 matched hospital controls. Whilst there was no
difference in the two groups on the Wechsler Adult Intelligence Scale (WAIS) or on
Warrington’s Recognition Memory Test (WRM) for words or faces, PD patients
made more perseverative errors, and tended to identify fewer categories on a
modified version of the Wisconsin Card Sort Test (WCST) and on a test of verbal
fluency (VF), although there was no difference in the number of errors (WCST) or
number of words correct between the two groups.

Similarly, a study of untreated de novo PD patients by Hietanen &
Teravainen (1986) found large differences between Parkinsonians and controls on
psychomotor tasks: Purdue pegboard scores were reduced by approximately 20%,

and on the Trail Making and Stroop tests, PD patients were 30% and 36%
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respectively slower than the controls. Mild impairments were also seen on the
Logical Memory, Associate Learning and Visual Reproduction subtests from the
Wechsler Memory Scale.

Weingartner et al. (1984) reported that mild to moderate untreated PD
patients are efficient at accessing previously acquired knowledge. The six patients
performed similarly to eight healthy matched controls in terms of semantic memory
processes (verbal fluency, recognising degraded pictures) and “automatic” memory
processes (frequency monitoring, recall of input modality) which require little
cognitive capacity. However, on effortful memory tasks (free recall of pictures and
words, serial list learning), the PD patients were consistently impaired relative to the
controls.

Collectively, these studies suggest that in early PD cognitive deficits are
likely to be confined to three areas:

1. Psychomotor slowing

2. Loss of flexibility of thought

3. Mildly impaired learning and recall.

Changes in cognitive flexibility in PD are reminiscent of problems resulting from
frontal lobe damage (La Rue, 1992; Taylor et al., 1986). Also, it has been observed
that everyday behaviour of early PD patients may include subtle signs of frontal
impairment (Lees, 1990). Together this evidence supports the view that early
cognitive changes in PD are mediated by changes in subcortical systems that
influence the frontal lobes (e.g. Cummings & Benson, 1988; Dubois et al., 1991).
Frontal-type impairments are found in early, and generally intellectually intact
patients, but are not universal. Canavan et al. (1989), for instance, found that only a

third of their sample was impaired. A similar figure was reported by Piccirilli et al.
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(1989). An important aspect of the latter study was that Piccirilli et al. followed up
their patients four years later. They found that those patients who had shown a
relatively specific frontal-type deficit at the initial testing had progressed such that
they had developed a more generalised impairment at follow-up. From this, Piccirilli
et al. suggested that early frontal-type cognitive deficits in Parkinson’s disease may
be predictive of subsequent dementia.

PD is a complex, multi-system disease and as with the clinical symptoms,
there is a degree of heterogeneity with respect to cognitive deficits. Although
impairments vary between patients - even within the same patient at different times
of the day, as a function of medical status (Dubois et al., 1991), there is a slow
progressive decline in some aspects of mental functioning alongside the decline in
motor functioning. Indeed, there is a distinct relationship between cognitive
dysfunction and the diagnostic physical symptoms in PD (lwasaki et al., 1989). It is
therefore not surprising that patients who have had treatment for PD for several years
often have more substantial neuropsychological impairments (La Rue, 1992). As
previously mentioned, Pirozzolo et al. (1982) found cognitive deficits in 93% of his
sample of 60 PD patients (mean age = 63 years, mean duration of illness = 9 years)
compared with 60 matched controls. A comprehensive range of tests given, as shown

in Table 1.5.4.1 below.
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as compared to Normal Ageing. (Adapted from Pirozzolo et al., 1982).

Measure PD patients Healthy Controls
WAIS (age-scaled scores)
Vocabulary 11.17 (2.79) 11.78 (2.04)
Information 11.58 (2.49) 12.33 (2.03)
Digit Span 11.35 (2.64) 12.92 (2.80)
Digit Symbol** 8.23 (3.05) 13.08 (2.45)
Block Design** 9.48 (3.35) 13.67 (3.05)
WMS
Logical Memory (immediate)
Paragraph I** 6.87 (4.26) 10.77 (3.80)
Paragraph 11** 5.21 (3.31) 8.45 (13.11)
Logical Memory (delayed)
Paragraph I** 4.65 (4.28) 8.30 (4.04)
Paragraph 11** 3.00 (3.23) 6.45 (3.64)
Associate Learning (immediate)
Easy pairs** 5.43 (0.91) 5.98 (0.13)
Hard pairs** 1.33 (1.32) 2.83 (1.17)
Associate Learning (delayed)
Easy pairs** 5.29 (1.09) 5.91 (0.33)
Hard pairs** 0.98 (1.21) 2.23 (1.32)
Bender Gestalt (recall)** 3.36 (1.97) 5.12 (1.36)
Spatial Orientation** 10.80 (3.81) 14.82 (2.79)
Visual Discrimination** 16.48 (2.89) 19.25 (1.16)
Finger tapping
Right** 30.27 (13.76) 50.07 (8.75)
Left** 30.13 (11.64) 46.73 (8.43)

Digit Cancellation (secs.)**
Trail Making Test

80.25 (42.03)

51.50 (15.59)

Part A** 118.31 (81.72) 56.27 (19.69)

Part B** 291.43 (175.54) 121.85 (92.69)
Object Naming 17.95 (0.22) 18.00
Apraxia Test 4.98 (0.16) 5.00
Depression (self-rated)** 51.45 (10.30) 38.66 (7.43)

Table values are mean scores with standard deviations in parentheses. **p <.001

Differences between Parkinson’s patients and the healthy controls were
negligible with respect to verbal intelligence, confrontation naming and on brief tests
of apraxia. Digit Span scores were tended to be lower for the PD group, but they
were well within the normal range for age. However, on all the other tests, which

included measures of psychomotor speed, visuospatial ability, and learning and
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recall, the performance of the PD patients was significantly impaired in comparison
to that of the controls. Interestingly, Pirozzolo et al. drew attention to the fact that the
cognitive decline in PD could be likened to an accelerated aging process: crystallised
verbal intelligence remained relatively intact whereas fluid intellectual processes
were grossly diminished.

There is considerable evidence of visuospatial dysfunction in PD, even when
intellectual efficiency is preserved and the tests require little motor input (Boller et
al., 1984; Bowen et al., 1972; Hovestadt et al., 1987). Although some authors
continue to assert that there is a genuine visuospatial deficit in PD, the general
consensus now is that the impaired performance is due to the high cognitive demand
required by the tests used (Dubois & Pillon, 1997). This was clearly demonstrated in
a study which required PD patients to do both visuospatial and confirmed frontal
tasks. When performance on the frontal tasks was statistically covaried, the
visuospatial deficits disappeared (Bondi et al., 1993).

Several memory functions are impaired in PD. Briefly, it has been
demonstrated that working memory capacity is decreased (Cooper et al., 1992;
Marié et al., 1995; Owen et al., 1993) and explicit memory is decreased as
demonstrated by tasks which require organization of the to-be-remembered material
(Taylor et al., 1986, 1990), temporal ordering (Sagar et al., 1988; Vriezen &
Moscovitch, 1990), or conditional associative learning (Sprengelmeyer et al., 1995).
Long-term memory may be impaired as well, depending on the nature of the task and
the processes that are required (Dubois & Pillon, 1997), although there is evidence
that the storing and consolidating processes that are under the control of the temporal

lobes tend to be preserved in PD (Pillon et al., 1996).
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Deficits have also been reported in attention and information processing,
procedural learning, praxis, perceptual function, language and executive control (e.g.
Mahurin, 1993). In fact, it appears that very few areas of cognition are immune to
dysfunction, in some form, from the effects of PD (Brown, 1994). This raises an
important question - are the multiple cognitive impairments seen in PD the result of a
single underlying dysfunction, or do they really represent specific, independent
deficits?

There is a trend towards considering that the diversity of cognitive disorders
may arise from some fundamental impairment, the nature of which remains unclear
(Brown, 1994; Dubois & Pillon, 1997). Certainly many of the hypotheses that have
been presented implicate processes that are under frontal lobe control (c.f. Dubois et
al., 1994). The question remains as to whether a frontal-type impairment is generally
characteristic of PD; or whether it is only a concomitant of a more general
intellectual decline, albeit one in which such frontal impairment is an important
aspect. What is not in doubt, however, is that cognitive deficits are increasingly
recognised as an important manifestation of Parkinson’s disease. Whilst the number
of people said to be affected on a particular task varies enormously, it appears that a
large number of PD patients experience relatively specific cognitive impairments
without dementia. Probably a small minority of patients show no cognitive change
even when carefully assessed and in a more sizeable percentage the cognitive

changes reach such a magnitude that these patients are considered to be demented.



The nature of Parkinson’s disease 41

1.6 Personality

Personality is the sum of characteristics that make an individual a unique self (Stuss
et al., 1992). Usually, these characteristics are observed as stable and predictable
behavioural response patterns of a person interacting with his or her environment. It
is known, however, that after damage to frontal systems, changes in emotional
response and personality can occur. The most striking, and most extreme, example of
altered personality following damage to the frontal lobes, is that of Phineas Gage
(Harlow, 1868). Although Gage made a good physical recovery with many preserved
cognitive abilities after an iron tamping bar was propelled by an explosion upward
through the midfrontal regions of his brain, his personality was so significantly
changed that his friends stated that he was a different person.

As outlined above, the nature of the cognitive deficits seen in Parkinson’s
disease suggests that there is dysfunction in frontal systems in PD patients. If, as
suggested by the Gage case, damage to the frontal lobes changes personality, then
there may be personality changes associated with PD. A problem for testing this
hypothesis is the fact that PD has a very insidious onset which makes it difficult to
distinguish premorbid from morbid personality. Moreover, when PD was considered
a psychiatric disorder it was thought that there was a specific Parkinsonian

personality that could cause the onset of the disease. Patrick & Levy (1922), for

instance, proposed that recognisable and significant psychological factors may play a
causal role in the disease. Similarly, Jackson et al. (1923) argued that psychological
problems precede neurological symptoms and predisposed an individual to the
disease. When the psychiatric interpretation of PD was at its most influential Jelliffe
(1940), comparing those who had developed post-encephalitic parkinsonism to those

who had not, declared that the characteristic motor symptoms should be viewed as
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physical manifestations of a defence against unconscious hostility. He supported his
argument by noting the similarity between the Parkinsonian stooped posture, and the
stance of a boxer facing an opponent.

Despite dubious methodology (Stern, 1994), the search for personality factors
that would identify people who were at risk of PD continued for many years. Prick
(1966) described people with PD as mentally rigid with difficulties in coping with
emotional stress - although they were also seen as polite, honest and conscientious.
Lit (1968) found the pre-morbid personality of Parkinsonians to include limited
emotional expression, mental rigidity, and a tendency to introversion. Sceptics of this
approach were, however beginning to appear. Riklan et al. (1959) conducted a
detailed study of the psychosocial factors that were hypothesised to be associated
with the onset of PD. They came to the conclusion that there was no typical
personality in the 108 PD patients they investigated. The previous year, Machover
(1958) had published a study in which he had used the Rorschach technique to
measure Parkinsonian personality. He found that no distinctive features could be
discerned in recently diagnosed patients, but in those with more advanced PD,
mental rigidity and inertia were evident. However, he suggested this could be
attributed to the problems of living with a progressively disabling illness as much as
being an integral part of Parkinson’s disease.

Probably because the aetiology of PD remains obscure the interest in pre-
morbid personality persisted. Even much more recent post-levodopa literature has
asserted that the premorbid personality of PD patients is characterised by traits of
introversion, depression, moral rigidity and inflexibility (Eatough et al., 1990; Poewe
et al., 1983; Todes & Lees, 1985). Kessler & Diamond (1971) speculated that these

personality traits, along with a decreased tendency to smoke, may be early
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expressions of the underlying neurochemical changes in the dopamine system
associated with PD (Duvoisin et al., 1981; Menza et al., 1990, 1995). Todes & Lees
(1985), summarising the recurring themes in the now voluminous literature, reported
that PD patients have repeatedly been described as emotionally inflexible,
attitudinally inflexible, having a lack of affect, having a tendency to be depressive,
introspective, and over-controlled. But they concluded that it was unclear whether

PD patients exhibit this distinct personality profile before developing motor

symptoms.

In 1991, Paulson & Dadmehr undertook a comprehensive review of the
literature from 1913 to date in order to find support for the Parkinsonian personality,
as described above. They concluded that the limited quantitative data tended to be
confirmatory but commented that the vast majority of the literature was anecdotal
and abounding in unprovable psychodynamic postulates.

Poewe et al. (1990) compared actual and premorbid personality traits of a
group of 38 PD patients and compared them to those of patients with essential tremor
and healthy controls using Cattell’s 16PF personality inventory and a semi-
standardised structured interview with both the patient, and (separately) a close
relative. Of interest to this discussion, they found the premorbid and morbid
personality of PD patients to be characterised by traits of introversion, rigidity and
inflexibility - in agreement with the previous literature, but a very similar actual and
premorbid personality profile was found in patients with essential tremor.

Poewe et al. suggest that one interpretation of the similar personality
characteristics could be the postulated psychological links between the two diseases
(Geraghty et al., 1985), although these commonalities have been disputed (Larsson

& Sjogren, 1960; Rautakorpi et al., 1982). Alternatively, the failure to detect
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differences between the two patient groups could simply be because previous
findings which describe the premorbid Parkinsonian personality may reflect patterns
of depression and introversion common to many disabling illnesses.

A similar study by Glosser et al. (1995) compared Parkinson’s patients with
people with probable Alzheimer’s disease and medical controls using the NEO
personality inventory (Costa & McCrae, 1985). They found that in terms of relatives’
perceptions of premorbid personality and morbid personality, PD patients were very
similar to SDAT patients. This supports the proposition that personality changes in
PD may be common to all who succumb to chronic illness (Poewe et al., 1990).
However, Glosser et al. (1995) also found that although the PD patients did not differ
from the medical controls premorbidly, and there was “no evidence for a specific
personality profile for the PD patients either premorbidly or following development
of motor symptoms” (p. 205). Nevertheless, they reported that after developing
symptoms, PD patients and SDAT patients were “less extroverted, less exploratory,
less curious, less organised, less goal directed, less disciplined and less well-adjusted
emotionally” (p. 205). All of which does go some way to suggest that changes to
personality, although perhaps only subtle, are associated with progression of these
neurological illnesses. It is feasible that individuals with various kinds of
neurological impairment might exhibit a common pattern of behavioural adaptation.
Critically, this study can be interpreted as providing some support for the idea that
progressive frontal dysfunction such as that reported in PD may lead to subtle, but
indisputable personality changes during the course of the illness.

Data supporting the hypothesis that personality changes are seen during the
course of PD have been published by Mendelsohn et al. (1995). Using the Adjectives

Check List, 41 PD patients were described by themselves and their spouses in terms
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of their current and premorbid personality. The descriptions of the patients and
spouses were similar; both reported clear, uniform changes on all of the “Big Five”
dimensions of personality. Equivalent self and spouse descriptions were obtained
from a matched community sample (n = 96). There were also personality changes in
the control sample, but these were much less than those found in the PD sample.
From this, Mendelsohn et al. concluded that their results indicated that the
personality changes in PD patients were primarily associated with the disease, rather
than aging. They argued that the similar pattern of changes in the control population,
albeit of a much lower degree, suggests that PD accelerates and intensifies changes
normally expected in later life.

This review has found little strong evidence to support the notion that there is
a specific premorbid Parkinsonian personality which leaves an individual vulnerable
to the disease. Although there is a wealth of early studies which have suggested that
this might be the case, they are methodologically weak, and their concept of “a pre-
morbid Parkinsonian personality should be regarded as untenable and be delegated to
the realm of neuromythology” (Stern, 1994, p.103). However, there is some
suggestion from recent studies that personality changes may accompany the
progression of the disease. It is not clear whether these personality changes, subtle
and overt, are specific to PD. Mendelsohn et al. (1995) suggests that PD accelerates
and intensifies changes normally seen in later life.

Of critical importance to this research is the consideration of the role patient
personality changes may have on the caregiver. Those who knew Phineas Gage well
declared that he was no longer the same person: “No longer Gage” (Stuss et al.
1992). It is likely that if caregivers perceive personality changes in the PD patient

they are giving care to, they may come to a similar conclusion “This is no longer the
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man / woman I married”. This gives rise to the question of whether morbid
personality changes in the patient affect caregiving outcomes. The null hypothesis
that changes in patient personality will not influence caregiving outcomes will be

tested.

1.7 Summary

In this chapter the nature of Parkinson’s disease in terms of its epidemiology, clinical
presentation, psychological presentation and treatment have been outlined. Evidence
has been presented to show that PD affects both men and women, and it is found all
over the world. PD is primarily a disorder of later life with an average age of onset
being around 65 years. Its incidence increases with age; its prevalence is about one in
a thousand overall, although this increases to about one in every hundred of those in
their seventies. Pearce (1992) estimated that about 100,000 people in the UK have
PD at any one time.

The detail given with respect to the presentation of the disease should clearly
indicate that PD patients have a need for assistance with activities of daily living.
Moreover, it should be clear that there are other factors associated with the illness
besides the motor impairments required for a diagnosis of PD. The literature strongly
suggests that a large majority of pati