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ABSTRACT

The present study investigated the hypothesis that two
subgroups of Parkinson's Disease patients may exist:
those susceptible ro dementia and those rasistant to
dementi.. The sample comprised 43 white patients (26
males and 17 females), all receiving levodepa therapy.
Cognitive functioning was as.essed using subtests from

the WAIS and abbreviated scales from Liria’s Neuro-
pschological Investigation., Three cognitive components,
namely general intellectual functioning, memory span

and linguistic skills, emerged from a principal component
analysis of the test scores. Unidimensional and mulei-
dimensional cluster analytic investigaticns of the
component scores failed to demonstrate che existence of
patient subgroups. The cognitive functioning of the
patient sample was characterised by a continuous distribu~
tion with the demented patients representing the severely
impaired extreme. The influence of five patiert variables
g
examined using stepwise multiple regression analyses.
Present age, age at onsat, duration of illness, depression

» Parkinson’s Disease was

on cognitive functior

and sex acted as predictor variakles. The three time~
related variables emerged as important determinants of
dementia but, because of their high intercorrelation, their
individual influences were difficult to establish. The
influencaes of depression and sox proved to be negligible.
The findings of the present study were reviewed against
the background aof recent his
the involvement of both subcortical and cortical brain

rtopathological evidence of

structuces in the Parkinson's Diseasa process.




Chapter

| I 5.
|

6.

) 7.

8

CONTENTS

Introduction ....... PN PRI

The Neuropathology of Parkinson's
DiSEASE +uvvrivenerir i ninraons

Parkinson's Disease as a Demnnting
Condition ...l iiiii i

Cognitive Impalrmcnt in Parkinson‘’s

DISEASE +cvvrrvennsnntianomenns s

The Assessment of Dementia ..........

Method
Subjects ...
Materials ..

Procedure ..

RESULLE ciiviiviiran i enrnnnnn.ves

DisCUSEION .. .iiiiieuin

REfEreMCES 1 oo evnnvrccrorvnonnnnnns

Appendix I .

APPERALX TT \uerenrvnrseiianserannss

Page




"Pavlov, when discussiny the guestion of a
'respiratory centre', was compelled to
recognise *+hat, 'whercas at the beginning
we thought that this was something the size
of a pinhead in the medulla...now it has
proved to be extremely elusive, climbing
up into the brain and down into the spinal
cord, and at present nobody can draw its
boundaries at all accurately'.”

From Luria’s “Working Brain® (1373, p.30)




CHAPTER 1

INTRODUCTION

Over 170 years have past since James Parkinson first
described the “shaking palsy" which was later to bear

his name. Yet it is only over the last 15 years that
significan’ =trides have been made towards understanding
the highly complex nature of ‘arkinson's Disease. The
advent of levodopa in the late 1960's provided the spark
for sustained and intensive re.narch. Designed to monitor
the therapeutic value of the drues, levodopa research
inevitably uncovered new knowledge of the disease process
itself.

Levodopa proved to be a "wonder drua" (Beacdsley & Puletti,
1971) and today is widely accep.»d as the treatment of
choice for Parkinson's Disease. As the immediate precursor
of dopamine - the neurotransmitter deficient in Parkinson
sufferers - levodopa provides an excellent clinical model
of pharmacological replacement therapy (Whitehouse, Hedreen,
White & Price, 19%3). By providing dopamine replenishment,
levodopa has proved to offectively alleviate the motor
digorder associated with Parkinson's Discasc and appreciably
improve the quality of life of sufferers. But levodopa has
failed to provide a cure.

Parkinson's Disease manifests primarily as a motor disorder
with diagnosig established on the basis of characteristic
motor symptomotology. Bul now attention has become

focussed on cognitive impairment, a symptom that clinicians
have long observed to be prevalent among Parkinson sufferers




and which is suf.iciently severe in some cases to manifect
as dementia. Whether or not a dementing process forms
part of the clinical picture of Parkinson's Disease has
continued “o be an issue of some controversy.

It has becn established that those extrapyramidal structures
involved in the discase pathology - the nigrostriatal
pathway - serve a motor function. Accepting a dementing
process as part of Parkinson's Disease means either that
these structures play a role in cognitive functioning

or that the pathology is more diverse, extending beyono

the extrapyramidal system. No longer could Parkinson's
Discase be dufinitively described as a dopamine deficlency
syndrome with pathology limited to the basal ganglia.

The concept of "subcortical dementia®, as opposed to
“"cortical dementia”, has been proposed as an explanation
of dementia in Parkinson's Disease (lleilman & Valenstain,
19793, This supports the view of disrupted dopaminergic
connections with subcortical structures as being the
causative factors in the dementia. While this view has
been adopted by varijous researchers ( Marttila & Rinne,
1976; Mortimer, Pirozzolo, Hanech & Webster, 1982},
others have disputed that subcortical dementia exists as
a clinical entity (Mayeux, Stern, Rosen & Benson, 1983;
Whitehouse et al., 1983).

Establishing the lecclization of higher mental functions
continues to be a relatively elusive task for brain
research, but historically “higher mental functions™ have
been synonymous with “higher cortical functions". With
hindsight, it is difficult to understand why more serious
attention was nat afforded te the findings of Alvord and
his associates who, as early as 1965, found that a common
feature of Parkinsonian brai-- at post-mortem was diffuse
cortical atroph; (Pollec Wrook, 1966). This
atrophy takes the fori ibrillary tangles snd




senile plaques, strongly suggestive of Alzheimer's Disease
(Boller, Mizutani, Roessman & Gambetti, 1980). It has
been suggested that Parkinson's Disease and Alzheimer's
Disease coexist in demented Parkinson patients and this
would provide the neuropathological bhasis for the
Parkinson dementia. Clinically, an overlap between
dementia and parkinsonism is well-known. Drachman and
gtahl (197%) deseribed dementis and pavkinsonism as being
two ends of a costinuum rather than two distinct entities,
However, a nonropatholoedgical explanation for the overlar

was $till to he fovnd.

Perhaps the most exciting rescarch finding in this regard
is the recent implication of another neurotransmitter,
acetylcholine, in the Parkinson's Disease process. The
diminished cortical activity of acetylcholine, seemingly
as a result of a degenerative process which beging at a
subcortical level, effectively provides a link between
the cognitive and motor disorders of Parkinson's Disease
(Whitehouse at al., 1983). One discase process could be
responsible for both the motor and cognitive aspects of
the discase rather than two discase processes, namely
Parkinson's Diseasa and Alzheimer's Disease, coexisting

in certain patients.

But nnt all Parkins... sufferers bovome demented and not
ow evidence of cortical atrophy.

all Parkinsonian bra

Parkinson's Distcase is kaown to be oxtremely variable.
Lavy, Melamed, Cooper, Hentin & Rinot (1879} described
Parkinson's Disease n, . complex of several process~s
rather than a single discase entity. Riklan (1872, p.44)
stated that Parsinson's Discose is "not a unitary or
homogeneous discusa but i{nvolves . extremely wide variety
of both neurological and behavioural signs in different
patients". Could subgroups of suffercrr pessibly exist?

The idea of patient subgrouns is not new. Observations
within the treatment sit-ation often leaves the clinician




with the impression of a relatively non-deteriorating sub-
group of sufferers. Pollacks Lornabrook (1966) refer to
“"stationary" forms of the discase evident in patients whose
illness does not progress with the same severity as other
sufferers. Rinne {1978) talks of “"benign” and "malignant"

forms of the same discase process.

Research has provided empirical support for these theoret-
ical views. Garron, Klawans and Narin (1972) identified
two grc of sufferers who differed in intellectual
functioning attributable to different ages of symptom onset.

1ihese results were echoed in the findings of Lieberman,
. Goodgold, Korein and

Dziatolowski, Kupersmith, Serb
Goldstelin {197%). Sweet, McDowell, Feigonson, Loranger
and Goodell (1976) wvathered rveults which supported the
possible existence of two Parkinsun‘s Discase processes:
Lewy bodies disease confined to subcortical areas and
Alzheimer neurofibrillary tanyles disecase involving
cortical areas as well., Boller et al. (1980) also suggest,
on the basis of clinical and pathological eviderce, the
existence of two different discase processes: Parkinson's
Disease with dementia and Parkinson's Disease without
dementia. Mortimer, Pirozeznlo, Hanscn and Webster (1982)
divided sufferers into two groups based on the presence
or absence of dementia in relaticon te certain motor

symptomotalaogy.

In contrast to these findings, Piroszolo, Hansch, Mortimer,
Webster and Kuskowski {1982) co. ried out a particularly
extensive ncuropsychological ¢ ly. They found that, with
regard to intelleetunl functio amg, Parkinson sufferers
form a homogencous qroup. Tes scores showed no evidance

of bimodality bul rather show ' atients' functioning to
fall along a continuum, from .'. .ntact to the severely
impaired.

The present study aas boen undoriaken in an effort to
clarify the discrepant data aviilable on the cognitive




impairment in Parkinson's Disease sufferers. Encouraged
by the clinical experience of the staff of the Parkinson's
Disease Clinic at the Johannesburg General Hospital,

our objective was to lnvestigate *he possible heterogeneous
nature of the Parkinsen group of sufferers.

It was hypothesised that two subyroups of sufferers exist:
those susceptible to dementia and those 1 :sistant to
dementia., OQur task was to distinguish one group from the
other on the basis of demographic ‘ata. Being able to
"predict" dementia by iwdentifying a vulnerable group,
would rot only increase our nderstanding of the Parkinson
dementia but would alsc agsist in the forward planning

of patient management. Most importantly, it could presage
alternative or additional treatment regimens.
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CHAPTER 2

THE NEUROPATIIOLOGY OF PARKINSON'S DISEASE

Parkinson's Disease (PD) is a progressive degenerative
disease of the central nervovs system. Onscet of the
disease generally occurs in lato middle age {(50-60 years)
but may oc rur later. The discase is of anknown ctiology
bu sevaral theories bave been postulated. Slow virus
infections (Rinne, 1978}, hoavy metal intoxications
(Heilman ¢ Valenstein, 1979, an autoimmune response
(Abramsky & Litvin, 1978), an aggravated aging process
(Mann & Yates, 1982} and a gepetic component (Martin,
Youna & Amderson, 1473) have all been proposed as being
pathogenic factors,

Clinieally, patients preosent with certain motor symptom-
otology which provides the basis for diaanosis. These
symptoms  are tremor, rigidity, bradykinesia and a gait
disorder (Draper, 1980; Licherman, 1974). Cognitive
impairment and depressed affect are associated symptoms
but are seldomly diagnostically relevant.

Ne iropathologically, tho diseasc ls characterised by
tesions of the hasal ganglia, 'The degenerative process
results in a loss of pigmentod neurens in the pars compacta
of the substantia nigqra with similav changes occurring

in the locus ceruleus and the darsal moter nucleus of

the vagus. To a lesscer extent, there is a depletion of
small nerve cells in the globus pallidvs (Pearce, 1978).
Lewy bodies are characteristically found spread throughout
these arcas but are particularly evident in the substantia
nigra and locus cernleus {llakim & Mathieson, 1979).

. N




Generalised cerebral atrophy has been found to occur in

a disproportionate number of PD sufferers (Pearce, 1978).
The atrophy :-kes the Fform of senile plaques, neurofib-
rillary tany_es, granulovacuolar degeneration in the
hippocampus and neocortical cell loss (ffakim & Mathieson,
1979). ‘These histologic features are indistinguishable
from Alzheimer's Disease (AD)}, the dominant disorder
producing dementia in the elderly (Terry & Katzman, 1983).

Biochemically, PD is characterised by a deficiency of the
neurotransmitter, depamine, and its metabolic end-product,
nomovanillic acid (Markham, Trecickas & Diamond, 1974).
The nigrostriatal fibre system is the largest single
dopamine-containing pathway in the human brain. The cell
bodies are imbedded in the pars compacta of the substantia
nigra with axons projecting at the caudate nucleus and
putamen {(Abrams! ' & Litvin, 1978). The well-documented
clinical success of levodopa, the dopamine precursor i
substance, suggests pathology only at a presynaptic level
but pharmacological investigations indicate post-synaptic
impairment as well {(Abramsky & Litvin, 1978; Rinne, 1978),
It remains possible that the loss of dopamine could result
from a primary defect in its metabolism rather than
necessarily result from the degennration of dopamine pro-
dueing cells {Yahr, 1977). While a dopamine deficiency

has now been undeniably established as the major biochemical
correlate of the motor symptomotology of PD, so much of
dopamine's complox activity still remains hypothetical.

Other neurotransmiltcers have been investigated in relation

to the PD process. Gamm. ~aminobutyric acid, noradrenaline,

serotonin, peptidergic neurons and monoamine oxidases are

all reduced in Parkinson patients, Their role, if any, in

the pathology of the discase remains uncertain but their

activity is more likely to be secondary than primary to !
the disease process (Pearce, 1978; Rinne, 1978).




One neurotransmitter which new evidence is increasingly
implicating is acetylcholine. The striatum contains an
abundance of cholinergic neurons. The act _vity of
acetylcholinesterase (in the presence of which acetyl-
choline is broken down) in the substantia nigra suggests
the possibility of cholinergic striatal or pallidal
projections in the substantia nigra (Iversen & Iversen,
1975). While the striatal dopaminergic system serves an
inhibitory function, the striata. cholinergic system
serves an excitatory function (Abramsky & Litvin, 1978).
Research studies suggest that dopawine and acetylchaline
operate in a delicately balanced system to contrel certain
aspects of behaviour (Iversen & Iversen, 197° and this
balance is achieved by the activity of these two neuro-
transmitters existing, in a specific ratio with one another.
Onve the balance of activity is disturbed, dysfuncticn of
the basal ganglia results in the Parkinson condition
(Abramsky & Litvin, 1978). Dopaminergic activity is
reduced and cholinergic dominance occurs. Pearce (1978
postulates that when dopaminergic neurons fail and abandon
the receptors in the striatum,cholinergic neurons sprout
to take their place resulting in a further increase in

the striatal cholinergic system. This would explain why
anticholinergic agents have had some therapeutic success
in PD.

Besides the cortical atrophy mentioned earlier, other
neuropathological and biochemical features are shared by
PD and 2N. All PD nationts show a dopamine deficiency
in the basal ganglia but some patients with PD also show
cholinergic deficiencies in the cortex reminiscent of AD
{Whitehouse et al., 1983}. The loss of cholinergic neurons
in the basal forebrain, and in particular the nucleus
basalis of Meynert, has been demonstrated in AD. "The
loss of neurons in the nucleus basalis of Meynert is the
principal pathological substrate of the consistently
demonstrated loss wf presynaptic cholinergic markers in




the cortex of Alzheimer sufferers" (Whitehouse et al.
1983, p.245). Now, loss of cholinergic neurons in the
nucleus basalis of Meynert has also been established in
PD.

The nucleus basalis of Meynert has been implicated in PD

for many years. Whitehouse et al. (1983) refer to Lewy's
1913 findings and write: “"The original observations of
Lewy bodies, the classic intracyloplasmic inclusions
almost pathognomonic of idiopathic PD, were made not in
the substantia nigra but in the substantia inpominata,

an area encompassing the nucleus basalis of Meynert”
(p.245). vYahr, Wolf, Antuncs, Miyoshi and Duffy {(1572)
also reported Lewy bodics in the innominate (basal} nucleus.

The involvement of the nucleus basalis of Meynert not

only nffectively provides a morphological basis for the
demertia in PD but also provides a neurological link
between the subcortical and cortical degeneration in PD.
The first evidence of Alzheimer-like changes in demented
patients with PD suggested that these patients may have
PD with concomitant AD (Hakim & Mathieson, 1979) but it
now appears that the same degenerative process may be
responsible for nigrostriatal lesjons and the cortical

atrophy in PD (Mental changes, 1974). It also signj.fican’tly
asserts the diffuse neurological influence of the PD
process.

A dementing process must be ackpowledged as part of the
clinical picture of the PD process but this does not
detract from the possibility of a subgroup of sufferers
who may be resistant to this dementing process. Also,
while the above neurclogical premise may expliain both
the cognitive and motor symptoms of the disease it

does not account for the associated affective symptom- !
otology, hamely depression.




Incidence figures for depression in PD vary from 37%
{Celesia & Wanamaker, 1972} to $0% (Mindham, 1970).
However, the latter study invcstic;iated depression in =&
hospitalised patient group suffering from “a mental illness"
and can hardly be regarded as representative of the PD
population. But Markham et al. (1974) also propose a

high Ffigure of 76% before treatment. Despite the discrep-
ancies, the incidence of depression has been sufficiently
high to arouse research interest.

The major issue with regard to the prevalence of depression
in PD sufferers is whether the symptom iz an understandable
emotional reaction to a severely disabling disease or
Qirectly associated with the disease process. Two studies
compared depression scores of a Parkinson group with
sufferers of other equaily disabling conditicns. The

first {Horn, 1974} included a paraplegic group while the

second (Robins, 1976) included a srely physically
disabled group, mostly hemiplec to cerebrovascular
discrder. These control groups cute patients who,

like Parkinson sufferers, have enormous limitations

placed on their mode of life by irreversible physical
conditions and yet both studies clearly indicated that the
Parkinson groups were significantly more depressed.

The Parkinson depression frequently seems to be out of
proportien to the neurclogic deficit (Mental changes, 1974).
2Also, reports of depression failing to lift despite
improved motor functioning following treatment lend further
support to depression in PD being other than reactive
(Marsh & Markham, 1973). Depression suffered by PD
patients appears unrelated to factors such as length of
illness, severity of disability, age or sex {Celesia &
Wanamaker, 1972; Horn, 1974; Markham et al., 1974;

Robins, 1976) and is scemingly independent of the dementing
process (Lieberman et al, 1979; Markham et al., 1974;
Mayeux, Stern, Rosen & Leventhal, 1981). This suggests




that the neurological substrates of the affective disorder
may be different to thuse underlying other aspects of the
disease.

Mayeux et al. (1981} found a significant relationship
{but not necessarily caucal} between cognitive impairment
(but not dementia) with depression. Again, the possibility
of subgroups is proposed. They suggest two types of
intellectual impairment accuampanying PD: one group
(approximately 30% of the patient population) consists

of globally demented patients suffering from coexisting
PD and AD while a second group {approximately 50%)

is made up of patients with a mood disorder and some
degree of cognitive impairment but no global dementia.
This presumably leaves a third group (20%) who remain
intellectually intact.

The pathophysiology of depression in PD remains uncertain.
Biochemically, the genesis is unlikely to be attributable
to a dopamine deficlency. Depressed patients, cother than
PD patients, are not generally dopamine deficient (Bunney,
1970) and there remains no clear correlation between
dopamine metabolism and depression (Mayeux, 1982). Attention
has been given to brain monoamines. Norepinephrine and
serotonin are reduced in both patients with depressive
disorders and PD patients {Celesia & Wanamakexr, 197Z;
Mayeux et al., 1981; Robins, 1976) but these reduced lavels
have not been shown to be causal factors.

Mayeux et al. (19681} propuse the involvement of the
hypothalamus in the depressive condition. The hypothalamus
appears to be another site of diseasc patrhology. Neuronal
loss and Lewy body formation have been « iown to occur,
particularly in the nondopaminergic pal ways of the tuber-
mamillary, posterior and lateral nuclei (Yahr, 1977). This
evidence, in conjunction with PD endocrine studies, suggests
hypothalamic abnormality. “"Whether degenerative changes




in the brainstem and hypothalamus with resultant loss
of central monoamines produces or predisposes the
in@ividual to depression in PD remains to be determined”
(Mayeux et al., 1981, p.649). When one congiders that
integration of higher mental functions such as memory
and cognition (Mayeux et al., 1981} as well as emotional
expression and arousal (Jordaan, Jordaan & Nieuwoudt,
1975) have been attributed to the hypothalamus, the
dysfunction of this brain structure in PD must be a
possibility.

Additicnal signs of general brain changes in PD are the
involvement of the mesolimbic and mesocortical dopamine
systems in the disease pathology (Cicerone, 1982; Rinne,
1978) . The disruption of these systems may be a contribut-
ing factor in the emotional and intellectual disturbances
{Mayeux, 1982) but the lack of conclusive evidence of
dopamine involvement in depression provides an argument

against this disruption playirg a causative role.

Reports of levodopa's effect on depression have been
inconsistent. The drug has been known to induce (Mindiiam,
1970}, alleviate (Yahr, Duvoisin, Schear, Barrett & Hoehn,
1969) and have no effect (Beardsley & bPuletti, 1971;
Marsh & Markham, 1973) on depression. It would appear
that in the short-term, levodopa treatment improves
depression. Celesia and Wanamaker (1972) showed a drop
in the incidence of depression from 37% prior to treatment
to 24% after treatment. Significant results were also
optained by Markham et al. (1974), documenting a fall from
76% to 43%. As both studies examined effects over the
same period of time (18 months), differences are probaaly
due to the use of different assessment techniques. The
trend, however, is similar.

Longer-term studies show an increase it derre~sion. Mayeux
et al. (1981) found 47% of patlents to be depressed. Forty-
three percent of these patients {approximately 209 of the

£




the total group) were depressed prior to levodopa treatment.
More moderate increases, f{rom 22% prior to levodopa to

25% after 6 years of treatment, have been noted (Levodopat
long~term, 1981}, In a particularly long-term study.
Portin and Rinne (1980) found that depression rose sig-—
nificantly after 8 to 10 years of treatment following
little change after 2 to 3 years of trecatment. The reason
for the increase remoins unclear. Riklan, lalgin, Maskin
and Weissman (1973) claim that the depression is mainly
psychogenic in nature as a result of levodopa falling to
cure Lhe disease along with onyoing symptom deterioration.
However, it should be remembered that PD paticnts

are significantly more depressed than other equally dis-
apled patients. Levodopa has been shown to displace
serotonin from serotonergic neurons and this could provide
one biochemical explanation for depression following
chronic treatment (Sweet et al., 1976) but leaves unexplained
the number of PD patients depressed even hefore levodopa

treatment.

Levodopa provides cnormous benefit by significantly
alleviating the clinical symptoms of PD sufferers and in
so doing appreciably improving their quality of life
(Cotzias, Papavasiliou & Gellene, 1969; Rinne, 1978;
Yahr et al., 1969). “"Levodopa,..nol only improves the
symptoms, but prolongs the period during which patients
are physically and socially independent" (Pearce, 1978,
p.1666). llowever, despite levodopa's efficacy, it has
failed to provide a cure. Tho natural course of the
disease remains unaltered with the neurological degenera~
tive process continuing unabated (Botez & Barbeau, 138737
Halgin, Riklan & Misiak, 1977; Markham et al., 1974;
Yahr, 1977). At autopsy, nigral neurons in various stages
of degeneration suggest that the pathological disease
process continues during levodopa treatment (Yahr et al.,
1972). While PDL shortens life expectancy, chronic levo-
dopa treatment lengthens the life span of sufferers by,
on average, some 14 yecars {Levodopa: long-term, 1981).




But while levodopa stabilises the Parkinson clinical state,
these desired results are temporally limited. According to
Rinne (1978), who presents a particularly thorough review
of Parkinson rescarch, levodopa's long-term therapeutic
benefits may be sunmariscd as follows:

- during the first 6 months a significant improvement
of the Parkinson condition is achieved

- after 2 to 3 ycars a progressive decrease in overall
performance capacity becomes evident

- after 6 years the mean overall disability remains
better than before treatment

- after 7 years levodopa's therapeutic assistance is
no longer evident.

Response to treatment varies from patient to patient but
generally the above “timetable" applies. Because there
appears to be a fixed period during which levodopa is
effective, Rinne (107 ' has suggested that levadopa
administration be withheld while symptoms are mild and
only begun when the patient's condition necessarily
warrants its use.

The reason for levodopa's waning influence is still to be
satisfactorily explained. DPederzoli, Girotti, Scigliano,
Aiello, Carclla and Caraceni (1983) simply propose that
response to dopaminergics may decline with age. Pearce
and Pearce ([1975) sugygest that diminishing response to
levodopa may be due L& dopamine reoceptor exhaustion.

The nigrostriatal patbway may be rendered inaccessible to
exogenous dopamine possibly because so many nerve cells
will have been lost that the extrapyramidal system no
longer has the capacily to mainrain [functional status
{Rinne, 1978). Fading benefits may be due to a combination
of factors such as aging in conjunction with progressive
disease deterioration.




Levodop reatment has not been without troublesome
side-effe: @ To optimise tharapeutic effects, levodopa
has been ¢ wined wi s g decarboxylase inhibitor and is
often administ-rod along with anticholinergic agents and
antidepressantg. iowaver, wental disturbances following
levodopa administration have often been reported {Celesia
& Barr, 1970; Jenkins & Groh, 1970), ranging from confusion
and disorientation to psychosis, anxiety ard euphoria.
The more extreme side-effects are invariably experienced
by older patients with asroclated organic brain syndrome
{Celesia & Barr, 1974}. Luevodop: has been found to
aggravate already existing dementia (0'8Brien, Digiacomo,
Fahn & Schwars, 197'; Sacks, Kohl, Messeloff & Schwartz,

1872 and it would ..-em that the patient's age and pre-
exis-ing dementia w.uld predisi ne patients to levodopa~
induced psychiatric -listurbances. Pederzoli et al. (1983)
Found that age of symptom onset is a relevant consideration
in predicting side-effects., Patients with disease onset

oeinre age 60 ar~ more likely to experience abnormal
—~vements and on-off phenomena while patients with onset
zfrey age 60 are more likely Lo experience major mental
urbances. It woald then seem that the i1deal candidate

Ivr levodopa therapy is the younger patient with good
premorbia emotional and intellectual status {(Leiber, 1977},

The biochemical basis frr unfavourable responses to
levodopa remains unclear. Tt would appear that an excess
of dopamine as a result of levodopa administration may
displace other amines from tieir normal storage sites and
interferc with their metabolism {(Celesia & Barr, 1970;
Yahr et al., 196%9). "Regions of the brain, such as the
thalamus and cercbral cortex, which normally contain little
or no dopamine show significant concentrations of this
monoamine and its acid metabolitr...after levodopa therapy"
(Yahr et al., 1972, p.64). These rindings may be of prime
importance in understanding the mode and sites of action
of levodopa in producing unwanted cEfects (Yahr et al., 1872).




The value of levodopa as a therapeutic agent in the
treatment of PD is succinctly stated by Celesia and Barr
(1970} : "Side-cffccts from levodopa are frequent, but
its benefits far outweigh its shortcomings” (p.197).

Riklan (1972} wrote: "The fact that the same drug in
similar doses, con lead to lethargy in some instances
and sleeplessness in others, to increased oslertness in
some and confusion in others, reflects some of the com-
plexity of,..biochemical~behavioural events" (p.44).
These biochemical-bchavioural events invoive the inter-
action of individual patient variables, the activity
of a highly complex drug and a highly complex disease

process.

Although PD seems to have a porticular affinity for the
dopaminergic neurons of the substantia nigra (Rinne, 1978),
neuropathology indicates that it does not observe the
boundaries of the extrapyramidal system. The degenerative
process is pervasive, interfering with the functioning of
several brain structures and biochemical systems. The
limits of disease influence are yet to be established.

The important implication of the nucleus basalis of Meynert
uncovered a neurclogical pathway along which degeneration
transgresses from the subcortical areas to the cortex.
Other pathways may cxist. It remains the task of medical
and allied research to find them.




CHOPTER 3

PARKINSON'S DISEASE AS A DEMENTING COWDIwION

Dementia may be loosely defined as th= acquired loss of
intellectual functioning. It is a clinical symptom and

is pot in itself a diagnostic entity (Heilman & Valenstein,
1979) .

Clinically, the demented patient presents with impairved
judgement, a lack of invight and will demonstrate abstract
reasoning difficulties. His memory will be markedly
affected, particularly short-term memory, to the extent
that learning new skills will be almost impossible.
Agnosia, aphasia and apraxia may occur. The patient is
likely to be confused for time, place and person. He may
present as highly distractable. He will probably be
careless of his personal condition. He will manifest
personality disturbances such as becoming increasingly
eccentric, developing a rigid outlock and displaying
diminished initiative. Ilis interests will become restricted.
There may be abrupt mood swings but affect will become
progressively blunted or he may become depressed. His
functional status will be markedly affected, restricting
his independence and the normal activities of daily living.

0f the Parkinson patient population, approximately 30%
develop dementia (Levodopa: long-term, 1981; Marttila &
Rinne, 1976; Mayeux ot al., 1981; Mindham, 1970; Sweet
et al., 1976} but because of the progressive nature of
the disease, the figure may rise to as high as 502 before
death (Boller et al., 1980; Whitehouse et al., 1983)
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Levodopa .As no ameliorative effect on the dementia
(Whitehouse et al., 1983) and the dementia will progress
Qespite levodopa administration. Markham et al. (1974)
showed the incidence of dementia to increase from 26%
prior to levodopa to 38% after 5 years of treatment.
However, dementia cannot be regarded as an effect of
levodopa administration. Withdrawal of levodopa has been
shown to decrease side-effects, such as confusion and
agitation, and lead to the worsening of motor symptous but
leave dementia unchanged (Sweet et al., 1976). Also,
because histopathological evidence indicates no difference
between treated and non-treated patients {Yahr et al., 1972),
no structural changes appear to occur as a result of
levodopa adwinistration. The organic syndrome producing
the Parkinson dementi» is most unlikely to be levcdopa-
related.

The dementia assoclated with PD appears to be an age-
related phenomenon. The demented Parkinscn patient is
older (Celesia & Wanamaker, 1972; Liesberman et al., 1379),
with onset of the disease occurring later in life {Garron
et al., 1972; Marttila & Riune, 1976). Lieberman et al.
(1979} found few denented patients to have axperienced
symptom onset before age 60. Information regarding the
duration of illness of the demented patient has been
variable. Demented patients have had the disease for a
longer period of time (Celesia & Wanamaker, 1972), a
shorter period of time (Lieberman et al., 1979) and also
show no significant difference in disease duration
(Marttila & Rinne, 1976) when compared with non-demented
patients. However, in studizs which show the demented
patient not to have Lewn 111 for longer (Garron et al.,
1972), he has been more physically disabled (Lieberman, 1974)
which suqggests that his synptoms, and therefore the disease
process, had progressced more rapidly (Pederzeli st al.,
1983}. The dementia will progressively worsen and prove




irreversible. In fact, the dementia may well be more
disabling than the motor disorder (Pollack & Hornabrook,
1966) .

The Parkinson dementia cannot be accounted for on the
basis of aging alone. Patients with PD are at a greater
risk of dementia than the general population (Hakim &
Méa eson, 1978). Boller et al. {1980) found the pre-
valence of neuropathological changes characteristic of
AD (themost prevalent dementing disorder) to be more
than six times that of age-matched controls. Lieberman

et al. (1979} found the incidence of dementia in PD to
be as high as ten times that of age-matched controls.
It is therefore possible that the aging process in con-

. junction with the degenerative disease process produces
the dementia.

It appears that age of symptom onset is a major predispos-
ing factor in the development of the Parkinson dementia

and therefore could also be considered a determining factor
in the course the disease will take. This would essentially

be in accord with Doshay's view, cited by Pollack and
Hornabrook {1966}, that patients with disease onset early
in life showed a slower progression of the disease.

Some may argue that two disease subtypes exist, namely
early-onset PD (wilthout dementia) and late-onset PD

(with dementia). Garron et al. (1972) and Lieberman et al.
(1979) wuuld concede to this view. However, the sume
disease process may be altered by patient variables such
as age at onset {although, of course, other variables

may be influential). If we accept that there is omne
diseace process, then the younger brain, for reasons
unknown at present, may respond differently to the neuro-
logical disorder. It is possible that the younger, ]
healthier brain produces some form of resistance to the
disease, not to the extent that the disease process is
halted, but at least "slowing" its spread.
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Because the Parkinson dementia has so many correlates
with AD, it is noteworthy that age at onset seems to
result in different manifestations of AD with respect
to biochemical activity in different parts of the brain
{Bird, Stranahan, Sumi & Raskind, 1983}. However, an
age-related anomaly exists in that early-onset AD
culminates in a more severe disorder while in PD early
onset seems to predict a less severe disorder.

PD is not unique in manifesting as @ motor disorder
accompanied by a dementing process. Huntington's Disease
{HD) and late AD are two cases in point and provide sult-
able comparisons to illustrate similar pathological
spreads of degeneration that fail to observe neat neuro-
logical boundaries.

The primary site of lesions in HD and BPD is the basal
ganglia, a subcortical structure. The degenerative process
begins in the substantia nigra in PD. In HD, it begins

in the caudate nucleus and putamen. The basal ganglia are
subcortical nuclei with extensive cortical and subcortical
connections {Heilman & Valenstein, 1979) .nd the influence
of these primary lesjons may be far more extensive than

we have so far determined. Besides the subcortical
involvement, both HD and PD have consistently been noted
to include frontal lobe involvement (Barbeau, 1972;

Botez & Barbeau, 1973; leilman & Valenstein, 1979;

Portin & Rinne, 1980}. The motor deficits, lack of
spontaneity and motivation attributed to frontal lobe
lesiony are evident in PD, HD and AD. These behaviours
must involve a cognitive aspect, but the cognitive func-
tioning associated with the frontal lobes may not only

be related to motor and emotlonal regulatory behaviour.
"Although superficially, the frontal lobes do not seem to
be involved in maintaining intellectual abilities, we
cannot aceept this without further proof. There are in-
dications that the frontal lobes play a part in complicated




intellectual processes, e.g. in the applicetion of abstract
logic" (Jordaan et al., 1875, p.144).

Although the genesis of degeneration in HD and PD occurs
in a subcortical structure, both diseases seemingly involve
cortical structures as well. The literature has noted
generalised cortical atrophy occurring in PD but even if
cortical involvewent is limited to the frontal lobes this
may be sufficient, along with subcortical involvement, to
produce the related dementia.

In late AD a simi’ar ¢, ition prevails. Cognitive and
motoy symptoms conjoin,with extrapyramidal (or parkinsonian)
features being demonstrated in demented patients. Drachman
and Stahl (1975) commented on the close relationship
between dementia and extrapyramidal features, and observe
that “"often the decision as to whether a patient has
dementia (with extrapyramidal signs) or parkinsonism

{with dementia) is largely a matter of different emphasis"
(p.B809). Pearce and Pearce (1975) dispute that the rela-
tionship is that close as clinically one is invariably
able to distinguish the two disorders on the basis of

the presenting symptom but they concede that as AD and PD
become more severe and progressive the twoe conditions
appear very similar.

If we accept Heilman and Valenstein's 1%7% classification
of dementias on the basis of localization, AD is an
example of a cortical dementia while PD and HD are both
examples of subcortical dementias. These divisions
suggest that two forms of dementia exist,essentially
different in locus of pathology as well as clinical
manifestation. With regard to subcortical dementias,
fieilman and Valenstein (1979) state: "The hallmark of
these dementlas is the prominent appearance of signs
relating to deficits in frontal lobe function without
signs of language involvement" (p.485). Mayeux et al.

= N—
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(1983) cite previous descriptions of subcortical dementias
and also note "no impairment of language" (p.278). from
this it could be deduced that cortical and subcortical
dementias would produce differing patterns of intellectual
impairment. Mayeux and his co-workers (1983) set out

tc establish if subcortical dementia, as opposed to
cortical dementia, is a recognizable clinical entity. They
compared the intellectual functioning of patients with

AD, HD and PD but discovered noc differences in neuropsycho-
logical functioning to exist between the three groups.
This lead the researchers to believe that the divisional
nomenclature is misleading. Rother, a combination of
cortical and subcortical degeneration may be responsible
for the intellectual impairment in all three diseases.

It would be foolish to conclude that the dementia in these
three diseases arises from the same morpholegical and
bicchemical changes. As Mayeux and his colleagues point
out, AD and PD have some neuropathological similarities
but AD and HD do not. Also, while we know that in AD
and PD the dementing process occurs as a result of
neuronal loss in the nucleus basalis of Meynert,and it

is along this route that cortical cholinergic markers are
eradicated, in HO the nucleus basalis of Meynert is left
intact with levels of cortical cholinergic markers
remaining relatively normal (Parhad, Clark, Folstein,
Whitehouse, Hedreen, Price & Chase, 1982). aD and HD
are used here as analogous examples to illustrate the
pervasive effect, perhaps common te neurological degener-—
ative discases, which ultimately culminates in intellectual
as well as motor disorders. It therefore seems that
neurological diseases of this sort inevitably involve

a spreading proucess, from cortical to subcortical areas
as in AD,or from subcortical to cortical areas as in PD
and HD. Any clain that the process is limited to any
specific level would appear to be false.
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PL has a varied and extensive influence on the behaviour
of sufferers. Perhaps an ew.rlier return to a holistic
view would have provided a more satisfactory framework

in which to conceptualise krain dysfunction in PD.
Divisions based on localization have produced a somewhat
blinkered view with investment in PD being simply regarded
as a motor disordér. There can no longer be informed
resistance to PD being a dementing condition.

o

e




CHAPTER 4

MPAIRMENT IN PARKINSON'S DISEASE

From what has been said, the impression may have been
created that PD sufferers cither remain intelleectually
intact or become demented. In reality a range of
impairment exists betwoon these two extremes. Early
thinking was that these couanitive changes were accessory
or fortuitous occurrences and not part of the disease
process {Pollack & Hornabrook, 1966). LEven James
Parkinson in his first description of the disease claimed
that the intellect of sufferers remained intact (Mental
changes, 1974). Over the years, the accuracy of this
statement has been repeatedly questioned but the reaching
of coasensus has been slow for a number of reasons.

No clear relarlonship had been ostablished between
cognitive impairment and the accepted patheophysiology

of PL, namely a dopamino depletion and basal ganglia
dysfunction. As proviously mentioned, perhaps a more
holistic view would have offered the flexibility to
include couynitive impairment ag a direct result of the
disease. PD is a syndrome of marked variability (Hoehn &
Yahr, 1967) and it is in the area of coegnitive impairment
that this vartability is most clearly demonstrated. While
gome pationts become Severcly impaired to the paint of
dement.ia, others romain scemingly unaffected. Uowever,
cognitive changes can be go subtle that without the aid
of sensitive assessment techniques they may cscape the
attention of cven the most astute elinician. Also, it

has been difficult to separate the cffects of aging and




antiparkinsonian drugs from the disease process (Barbeau,
1972; Celesia & Wanamaker, 1972; Portin & Rinne, 1980).

Extensive research studies have been undertaken to
investigate the naturce and extent of the cognitive
impairment in PD sufferers. Unfortunately, these studies
have included a wide varicty of asscssment techniques

in both clinical and psychometric situations so particular
care has to be taken in comparing results and only
tentative conclusions can be drawn. Vvarious components
of cognitive functioniny have been explored and while
some researchers arque that impairment is limited to
certain cognitive defictits which operate selectively
(Horne, 1973), alternative rescarch evidence indicates

a general intellectual decline {Garron et al., 1972;
Pirozzelo ¢t al., 1982; Portin 3 Rinne, 1980: Reitan &
Boll, 1971:; Riklan, Whelihan & Cullinan, 1976).

In a relatively early puychometric study, Hardyck and
Petrinovich (1963} found that the IQ test performance

{Wechsler-Bellevue test) of Parki

son patients was
similar to hoth a chronologically much older group and
a much younyer sample with a diargnoesis of organie brain
damage. They concluded that the chandges in intellectual
functioning accompanying PD wore thercefore of a fairly
drastic nature. This «as substantiated by Reitan and
Boll (1971) who found that, cven on abilities usually
resistant to deterioration as a result of age or mild
diffuge corebral damage, PR patients showed clear signs
of deterioration in comparison to age-matched controls.
Both these studics were carried out on patients prior to
levodopa administration so the druy cannot be considered
a confounding variable. The nature of the cognitive
changes discusscd here should be vegarded as fundamental
to PD and not treatment-rolated.
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Cognitive functioning involves a number of processes
(Jordaan et al., 1975): perception, thinking, memory
and learning. This classification is arbitrary as
cognitive functioning has an inhorently unitary character
but the above divisions provide a convenient framework
for evaluating cognitive change in PD. T shall examine

each process in turr

Perception

While other areas of sensory perception may well be
affected in PD, most research attention has been focussed
on visual-spatial perception. Deficits in visual-spatial
perception and behaviour of PD sufferers have been well-
documented (Botez & Barbeau, 1973; Bowen, Kamienny, Burns g
Yahr, 1975%; forne, 1973; Loranger, Goodell, McDowell, Lee &
Sweet, 1972; Mortimer et al., 1982; villardita, Smirni,

Le Pira, Zappola & Nicoletti, 1982). As lesions of the
basal ganglia and disruption »f the dopaminergic system

are known to interfere with visual-spatial behaviour, and
particularly visual-spatial perception (Boller, 1982), a
direct link botween the known subcortical discase patho~
physiolugy and this particular dysfunction is evident.
However, no other impaired aspect of cognition can he so

neatly accounted for on a structurofunctional basis.

Thinking

It appears ‘*hat the abstract thinking ability of PD
sufferers becomes disturhed. Patlents have difficulty
with mental orqanisation (Reitan & Boll, 1971) and they
experience problems with manipulating internal symbols
such as numerical quantitics roquired when performing
calculations (Portin & Rinne, 1980). Patients have
Aifficulty shifting scts {Bowen et al., 1975; Matthows &
Haaland, 1979; Portin & Rinne, 1980) and the concept-
forming performance of sufferers has been shown to become
disrupted to a greater degree with increasing task
complexity (Bowen et al., 1975). DBut their greatest
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difficulty appears to be comprehending and analysing
novel or unfamiliar stimuli (Loranger et al., 1972).

Memory

The aspect of intellectual impairment moast readily notice~
able to both patient and obscrver is . memory deficit.

All forms of memory - immediate, short-term and long-
term - are affected,with len:-term memory proving to be
the least impaired (Boller ¢* al., 1180; Loranger ct al.,
1972) . While the anility t. recall and utilize recently

stered information s impaar-d (Reitan & Boll, 1971), there
appears to be an “i laws vl ively well-preserved
intellectual functi.nin- cersistinag of over-learned,

more impermeable, longwstaeiing cognitive operations

(Pirozzolo et al., 982

Learning

This weuld relate  i:vectly to the romory proces While '
little attention {,.:: {won puid to the learning process of

wced from what has

itomay he o

irv _ving long-term, over-

PD sufferers as su
been said that crani et
remein reil ively well-preserved

learned material w
and the learnina ¢ . - *.ska, pa -icularly complex tasks,
- Soeial wlgerm. nt, for example, wmay

would prove trau

he considered 1. i: I sover-1 rned _ehaviour patterns,

but while some os v e have | und “uis to remain
Eunctionally ir+aes ¢ Ler ot oal, 198¢; Loraneer et al.,
1972), other: e this aspoct nt eosanition also to

be subject t. some it _rment (Portin & Tinne, 1980},

on consider: tho ake v, it is evident *hat the cognitive

impairment o PD is evtondive. As PD is a discase of oid
age, these chunges oonhil be rogarded as reflecting the

natural effects of acing, The slowing of sensory, motor
are cardinal functional features

and cognitive funotiong
of the aging nervous systom bul the slowing of thought
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processes in PD seems to be in addition to age-related
neural slowing (llansch, Syndulko, Cohen, Goldberg, Poty.n &
Tourtellotte, 1982)}. A large number of research studies
have used age-matched controls and have shown PD sufferers
to consistently perform worse on measures of cognitive
functioning (Howen ot al., 1975; lorn, 1974; Reitan &
Boll, 1971). We arce thervfore forced Lo agsume that
factors un addition to aging are operative (Loranger et al.,
1972) and these factors are other than the restrictions
placed on sufferers' performance as o result of motor
defic!ts. It hus been suggested that the action of

disease phenomena is facilitated by the wying process
{Pederzoli ot al., 1983) so that the natural aying process

comb ines with the discase process to form what may be
termed an "accelerated aging process" (Pirozzolo et al.,
1982). This would be in accordance with Hardyck and
Petrinovich's 1963 [indings of the IQ performance of PD
parients being similar to a chronologically much older
croun of subjects.

This rapid aging process, manifesting on a functional

level as tmpaired cognition, is also evident on a struce
tural or pathophysiological level. Degeneration of
substantia niygra cells ocours as a consequence of normal
aging but cellular atrophy and Joss is more severe in

PD sufferers, particularly with regard Lo pigmented cells
(Mann & Yates, 1982). Evidence of accelerated neural
aging is not confined to subcortical structures. A dis-
proportionate numboer of PN osufferers show signs of cortical
atrophy carlier than age-matchied controls (Hakim & Mathieson,
1979). Aging possibly increases the brain's vulnerability
to the severe degenerative assoult of the PD process.

Numerous attempts have been made Eo establish the preva-
lence of cognitive impairment in PD. Incidence figures
have varied enormously with figures as low as 10% (Riklan,
1972) and as high as 93% (Pirouzolo ot al., 1982) being
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ides differences in

cited in the literature. Bes
assessment techniques and sample selection procedures,

ovne reason for the discrepancies may be differences in
ntellectual

terminology. "Cognitive impairment",
deteriorarion" and "dementia® are used interchangeably.
Researchers carrying out psychological/psychometric
studies prefer the torm "cognitive impairment" while
"dementia" is used more often in clinical studies. This
argument may be considered mere scmanties but it becomes
an issue of some importance for lhe purpose of clarifi-
cation. Matthews and Hlaaland (1973) wrote: "Use of the
label “"deme: .a“ in patients with Parkinson disease is
often inae. .rate and misleading® (p.955). Horne (1973
also questioned the accuracy of the label being used
generally in relation to PR sufferers. For our pucposes
cognitive impairment should be regarded as covering the
full spectrum of intellectual deficits, from the subtle
to the scevere, encompassing dementia which denotes severe
cognitive impairme:: .

The 1°terature fmiiea® that cognitive impaitment in PD

is highly prevaient, almost the rule rather than the
exception. Martin, Loewenson, Resch and Baker (1073)
using a clinical interview technique, feund that 81%

of patients were impaired intellectually while Pliozzolo
et al. ( 1982), in a particularly extensive psychometric
study, obtained results which showed cognitive impairment
to be as high as 93%. Thoe latter study included motor
ta~ks which could account for the high fiqure but if

the above findings are an accurate reflection of the
situation only a minorily of patients are left intellec-
tually intact. Even these paticnts may eventually show
discase-rolated (rather than age-related) cognitive
changes with time hocause o) the progressive nature of
the impairment. This doos not dekract from the possible
exister

e of subgroups of suffevers who rospond

Qifferently to this aspoct of the discasc.
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The research studies suggesting the existence of sub-
groups of sufferers share little uniformity in their
methods. Garron et al. {1972} used a self-testing com~
puterised teletyper to test the intellectual ability of

a group of PD patients. The group excluded the significantly
demented. Speed of intcllectual functioning was measured
and two groups ome jed: a faster group and a slower group.
The slower group were significantly older and significantly
more disabled but had not been ill for a longer period

of time than the taster group. Latoer onset of the disease
appeared to be a determining factor in the performance
differences.

Lieberman et al. (1979) also identified two groups of
sufferers from which they corcluded the existence of two
different disorders rather than different patient responses
to the same disorder. Patients were monictored over an
eight-year period during which time they received levodopa
treatmert and repeated assessments of intellectual func-
tioning vsing "a simple bedside cvaluacion". From the
results the researchers desciibed two disorders. The
first disurder is a motor disorder with a longer and
benign course and good response to levodopa affecting a
younger population. The seccnd disorder is a motor and
cognitive discorder with a more fulminate course and
poorer response to levodopa affecting an older population,
Again, age of onset is a determining factor.

Boller et al. (1980) revicwed lhe pathological specimens
ohtained at autopsy, together with clinical information
including mental status data, of twenty-nine PD patients.
Unfertunately, they use the term “dementia® very broadly
80 nuances of coagnitive impu..sment are difficult to
extract from the data. Howover, 55% showed evidence of
"dementia" and most of thesc patients (75%) had patho~
logical changes consistent with AD. Two forms of PR

were suggested: the first is PL with dementia characterised




pathologically with subcortical PD changes and cortical
AD changes. The sccond is PD without dementia with
pathology limited to the basal ganglia. Unfortunately,

age of symptom onset ls noc yiven.

Mortimer et al. (1982) examined pregeating motor
symptomotology in relarvion to psychometric measures

of neuropsychological functioning. Two forms of PD
were implied: one with predominant tremor and relatively
intact intellectual functioning and another with more
marked bradykinesia and ncuropsychological impairment.
Age of ornsct was not an {nfluential ractor. Mortimer
and his co-workers comment that treatment (levodopa)

may have masked an even stronger relationship between

motor and cognitive functioning tham was shown.

The effects of levedopa on cognitive impairaent were
initially extremely encouraging. Levodopa seemed to
have an "awakening" effect (Cotzias et al., 1969)
immediately improving cognitive functioning. Researchers
marvelled at its effectiveness. “Levodopa increases
averalil brain efficiency such that one of its most
specific effects at the cognitive level may be improved
functioning at the most abstract and verbal level®
(Beardsley & Puletti, 1971, p.150). Others viewed
leyodopa's effects with more caution arguing that levo-
dopa merely improved "attention span” or “vigilance”
without increasing the patient's overall wognitive
ability (Bowen et al., 1975). As the subcortical arousal
network is dopaminergic, increased activation or arcusal
would be an expected effect of lcvodopa administration
(Riklan et al., 1976).

Research studies have boen carried out at varying stages
of levodopa treatment. Beardsley and Puletti (1971)
showed levodopa to increase full scale IQ test scores

of PD patients by as much as '0 points over the fiist




6 months of treatment. Halgin et al. (1977) compared
the recent memory performance of a short-term levodopa
group {22 months or less) with a longer-term yroup

(40 wonths or more) and their results indicated that
initial improvement was temporally limited. They
concluded that while cognitive functioning significantly
improved following levodopa treatment it failed to reach
the level of normal age-matched controls and after 2
years of treacment showed a subtle regression to pre-

levodopa levels.

Riklan et al. {1976), in a long-term study, showed no
significant difference or progressive deterioration when
he compared the cognitive functioning of sufferers after

5 vears' treatment to sufferers receiving no levodopa and
short-term users (1 month to 3 years) but their performance
remained significantly worse than non-diseased controls.
After 8 to 10 years of levodopa treatment, Portin and
Rinne (1980) noted highly significant deterioration in
motor, visual-spatial, verbal and memory processes
following marked improvement in the same patients after

2 to 3 months of treatment. The reasons for this waning
influence remain hypothetical, as discussed in Chapter 2.

There is no type of cognitive impairment specific to PD
{Hlorn, 1974; Mayeux et al., 1983). Deterioration is of

a general and proqgressive rature and few escape its
effects. The literature includes several references to
the variable response of sufferers to the Parkinscn
dementing process which appears to be of combined cortical
and subcortical pathological activity. The factors
contributing to the variable response remain to be

established.
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CHAPTER 5

THE ASSESSMENT OF DEMENTIA

Dementia presupposes a significant deterioration from a
higher level of intellectual functioning. The assessment
of dementia must however take into acccunt "normal”
decline or deterioration, which is part of the general
organic process of aging, and “abnormal” decliredue to
other factors. An individual can only be said to show
signs of mental deterioration when, in comparison with
his own previous functioning, there is a significant loss
of ability and the decline is greater than the changes
expected for a person of that age (Wechsler, 1958).

When distinguishirg between a normal decline in human
abilities and abnormal loss oy impairment,the distinztion
can be arbitrary as it is net always casy to indicate
where onc ends and the other begins. However, a marked
and disabling loss at any ade must be regarded as a
definite sign of impairment (Wechsler, 1958).

A precisc measurc of the dearce of mental deterioration
demands that the nrevious level of functioning is
accurately estabiished. This is rarely possible as it is
only once the deteriorating process is in progress that
a reason for asscssmont ariscs. Estimates of previous
functioning levels may be gleaned from interviews with
family and friends togother with information regarding
educational and carcer background. At best these must
remain estimates as they are subjectively formulated.

The ideal procedurc for monitoring the Parkinson dementing
process would involve predicting PD. This would allow us
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to earmark those patients likely to contract the disease
and then, by systematic and repeated assessment, to
monitor changes in intellectual functioning over a period
of time prior to symptom conset and during disease pro-
gression. Current longitudinal rescarch, such as Portin
and Rinne's 1980 study which evaluated patient functioning
over a l0-year period, is only able to measure disease
effects once the disease is in progress and therefore can
only partially reflect deterioration because no accurate

functional measure prior to diseose onset exists.

When planning to assess PD patients for dementia, we were
faced with a nuwber of alternatives in assessment tech-
niques. The first is the clinical interview which is
designed to yield an indication of c¢og:nitive functioning
including responsiveness, attention, language, memory,
perception and rvasoning (lleilman & Valenstein, 1979).
Horne (1973) writes: "The assessment of dementia can be
simply a subjective, clinical evaluation, which is,
unfortunately, most often how it is made in studies on
Parkinsonism® (p.548).

There are inherent disadvantages in assessing dementia

by clinical interview aven when the interview data are
obtained in a controlled format as in the Mentul Status
Examination. Meyer (1983} writes: "The examination
contains the weakness of all data obtained from interviews:
there are fow or no statistical or normative standards

for the obtained responses on which to base a communicable
inference and an eventual diagnosis. Examiners are too
often left to develop their own idiosyncratic notions of
what a certain response means” (p.1). These disadvantages
must be acknowledyed particularly when more subtle
differences in cognitive functioning between patients are
at lssue and quantitative measures of these differences
are required.
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the present study), presents a problem in that the pro-
cedure includes a performance scale involving timec items
which measurc the speed of motor-related intellectual
functioning. Visual-spatial per-option and behaviour

play a strong rele in thesce performance tasks and PD
patients are particularly disabled in this area as a
llardita et al.

direct consequence of disease patholoay.
(1982) write: "The visuoperceptive deficits ... of
parkinsonians cannot be considered as a mental deterioration
index" (p.119). Because of their motor and visual-spatial
deficits, PD paticnts are at a Jdouble disadvantage when
faced with performance tasks so the use of these measures

in the assesspent of Cegnttive functioning in PD must be

invalid., This view is$ in accerdance with Villardita and
his co~workers who sudgest the exclusion of visuoperceptive
and spatiar tests and the inclusion of appropriate verbal
40 not measure a different kind

tests. Performance tasks
of intelligence. Rather, they provide a different measure

©of the same intellicence ing verbal tests (Wechsler,

13581, Also, scoves obta the Information and

Vocabulary subtests from .5 correlate most highly
with total I0 test v offer suitable tools

for assessing intelloctual functioning in PD.

In addition to verbal subtests from thoe WAIS, the present

study included abbreviated scales from Luria’s Neuro-

psychological Investigation {(Christensen, 1975). These

scales were included as they are particularly sensitive

to intellectual impairment.




CHAPTER 6

METHOD

Subjects

Forty-throe white surjects (26 ma'es and 17 females) were
selected from the outpatients attending the PD Clinic at
the Johannesburg General lospital. Participation in the
study was timited to lona-term sufferers of idiopathic

PD who had not undergone surgical intervention for symptom
rellef and who were currently receiving levodopa therapy.
Treatment dosage had been individually determined for
each patient over time in order to afford maximum thera-
peutic effect with a minimum of side-effects. Final
subject sclection was then determined simply by the simul-
taneous availability of both tester and patient.

The ages of the patients at testing ranged from 47 to 86

years (M = 68,21; SD = 8,93). The duration of illness
ranged from 3 to 36 years (M = 11,46; 8D = 5,86) calculated
from symptom onset. Age at discasc onset ranged from

21 to 77 years (M = 56,72; SD = 12,13)

Of our forty-threc patients, four (9%) had no formal
education, five (213} had some primary school education
and thirty-four {79%) had some high scheol education,
thirteen (30%) having passcd matric. Twenty-two palkients
{52%) had some form of post~school education or training.
Only one paticnt had a university degree,
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{52%) had some form of post-school cducation or training.
Only one patient hud a university degree.




The premorbid careers cf the patient sample were diverse.
Seven patients had held executive/managerial positions,

eleven were involved in sales, six were tradesmen, three

were employed in the accounting field, seven were secretaries,
two were involved in publishing end three were housewives.
The remaining five patients included a music teacher, a
nurse, a customs officer, a storeman and a truck driver.

Only two patients were still working at ithe time this

study was undertaken.

Thirty-nine patients (91%) were married, Thirty-five of
these patients had children.

Materials

A battery of neuropsycholngical tests was compiled to assess
the cognitive functioning of the patient sample. The

following tests were included in the battery:

A. Subtests from the South African version of Wechsler's

Adult Intelligence Scale

The WAIS subtests are extremely well-documented and
well-known. Therefore, the four verbal subtests
selected for use are only briefly described here.

Information

This is a measure of the general information absorbed
from the environment by the subject (Zimmerman & Woo-
Sam, 1973). It reflects educational background,
intellectual qurlosity and reading habits. Motivation,
verbal comprehension and rote memory all play a role
in the subject's performance. Information is a "hold"
test, iLvolving cognitive abilities relatively
invulnerable to mental deterioration (Wechsler, 1958).
Deterioration must be very severe to have any profound
effect on the storage of information (Zimmerman &
Woo-Sam, 1973).

s
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Similarities is a test of concept formation., It

measures the ability to generalize, abstract and

identify relationships. "Concept formation is one

of the aspects of every thougnt process, and...it is

one of the main channels through which maladjustment
encroaches on intellection" (Rappaport, Gill & Schafer, 1945,
p.i00). It is a "don't hold" test, involving cognitive
apilities vulnerable to mental deterioration (Wechsler,
1958} .

Bigit Span

This is a test of the immediate recall of auditory
symbols. In axidition to immediate memory, it measures
attention and frecdom from distractability. A marked
falling off of memory span is often one of the
earliest indications of mental impairment (Vechsler,
1958). It is a "don't hold" test.

Vocabulary

Vocabulary is a particularly good measure of general
intelligence. It involves rote memory to some extent
but is a strong roflector of educational background
and life experience. “This subtest is one of the
least vulnerable to pathology of any kind and is
generally felt to provide a reliable estimate of pre-
morbid functioning in a person suspected of suffering
intellectual deterjoration” (Zimmerman & Woo-Sam,
1973, p.117). vocabulary may tend to fall with
deteriora ion but will remain the least impaired of
the cognitive functions (Rappaport et al., 1945).

It is a "hold" test.

Mbbreviated forms of Luria's Meuropsychological

Investigation (Christensen, 1975}

‘The Luria scales are generally used as a diagnostic
tool in the assessment of neuropsychological status.

e &




Although nc normative stsndards are available on these
scales, they :ave been included here beocause their
sensitivity to cognitive impairment has been demongtrated
within the clinical situation. The fallowing subscales

were usced in abbreviated form (sce Appendix I):

Memory Scale

A number of assessment tecdhniques are used to mcasure
the different complex facets of immediate auditory

recall.

Investigation of the Learning Pracess (iwom 1):  The
subiect is prosented with a series of seven words and
the nusber af words roremboered is noted after each of
five trials. This rofleots the way in which the
velume of retained moterial increases during the

learning process (Luria, 1966).

Investigation of the direct impression of trates
{items 2,5 4 axd 3): The vbject of this investigation

ig to determino to what extenl the patient is able to

preserve direct traces or after-effects left behind
by verbal stimuli. The subject is presented with
words which he is told to remember. He is then
presented with verbal or visual distractions in the
form of additional words, sentences or picture cards
which he is also asked to remember. The subject is
then asked to reeall Lhe words presented initially.
Recall is then a measure of the inhibitory effect
produced by the distracting material (Luria, 1966).

Investigation of logical memorizing (ftem 6): The
subject is asked to remember seven words with picture
cards presented as memory aids. These cards do not
depict the dircct meaning of the word but rather
demand that the subject establish a chain of meaning
between word and plcture,
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Receptive Speech Scale
Receptive speech is the perception ci speech received
from &n external source and the decoding of the speech
symbols (Luria, 1973}. It refers to the perception
of speech sounds, the understanding of the meaning of
words and phrases, and finally the understanding of
consecutive speech (Luria, 1966).

The investigation of the understanding of logical-
grammatical structures assesses the following aspects
of reveptive speech:

i} the understanding of object names and the
grammatical constructions expressing relatior-
ships botween objects (items 1, 2 and 2)

1i) the understanding of constructions using the
attributive genit’ve caue {items 4 and §)

1ii) tle understanding of prepositicnal constructions
involving spatial and similar relationships
{items 6, 7 and B)

iv} the understanding of comparative constructions
involving mental inversions (item 9}

v) the ability to analyse phrases of complex
grammatical structures (item 10).

Expressive Speech Scale
Expressive speech beains with an idea which ig ceoded

into a speech scheme with the aid of internal speech
and is converted into narrative speech based on a
'generative' grammar (Lurjia, 1973). The items included
investigate facets of narrative speech which constitutes
a vital part of the study of the most complex functions
of expressive speech activity (Luria, 1966). The

items measure the extent to which the patient is able
to operate complex systems of grammatical expressions.
Subjects are asked to complete sentences presented

with words missing (item 1), to construct sentences
including words presented to them (item 2} and to




42

construct sentences by reayranging words presented in
a disarranged order {item 3).

Reading Scale

Reading is a form of receptive speech. It invelves
the visual perception and analysis of written
linguistic symbols and the comprehension of what has
been written (Luria, 1966}. The reading investigation
includes the reading of a simple sentence (item 1),
the reading of sentences not conforming to their
anticipat-d meaning {item 2} and the reading of a
complete text (item 3) which demands the comprehension
of the relaticnship of one sertence to another rather

than the discrete understanding of individual words.

Writing Scaie

Both reading and writing are acguired skills demanding
special training which is in contrast to spoken speech
which proceeds automatically {Luria, 1966). Writing
is a form of expressive speech. It begins with a
thought which is coded into phonetic structures of
internal speech which in turn leads to the construction
of the written symbols. The writing investigation is
designed to analyse the state of the various levels

of writing with the items selected measuring the
following aspects:

i) the patient's ability to perform the fine
movements of writing (item 1)

ii) the quality of the patient's ability to write
from dictation ({items 2 and 3)

iii) the patieni's capacity to devise a deliberate
plan of writing activity by decoding internal
speech into a system of writtern signs (item 5)

iv) the patient's functional writiny ability to
execute a task from everyday life (item 4).

i
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C. The Harris Subscale (Subjuctive Depression)
877 Depression Scule (Graham, 1977)

This s cale was devised by undertaking a content
analysis « the items constituting the MMPI depression
scale and o¢x¢ acting those ilems measuring subjective
depression. M Harris subscale contains 32 items.

It is shorter and loss cumbersome to administer than

the original MMPI depression scale (Grabam, 1977).

Procedure

Subjects were informed that a study of the effects of PD
was being cenducted and they were requested to participate.
The nature and mothod 7 tosting were explained to them

and all subjects williaiy mwoperats

A team of post-graduate psy-ioclioy stebkors, well~trained
in the administration of the test miverial, carvied out
the testing. The testers were instruct, : to fully record
their subjects' responses. All scoring was then under-

tiken by the writer to onsure woorinag uniformity.

Each su,j ° was ind

vidually testo? in a quiet, well-lit
room at the J

inesburg General Hospital. Testing took
place in the mid-porning Jduring a @ atine visit to the

PD Clinic. FEach testing tion lasted approximately two

hours with frequent rest pericds being offered to the
subjects in an effort to avoid tir.ng them.

The session commenced with the gathering of biographical
details. The following were noled:

1. name, present age, sex
2. marital status, nuwber of children
3. educe’ ivnal background including post-school training
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premorbid career and present ewvloyment status
history of PD including age at which onset occurred,
duration of illness and present treatment.

tests were then administered in the following order:

WAIS Subtests

1. Infermation
2. Similarities
3. Digit Span
4. Vocabulary

Luria Subscales

1. Memory

2. Receptive Speech
3. Expressive Speech
4, Reading

5. Writing

Harris Depression Subscale

a




CHAPTER 7

RESULTS

Doscriptive statisties for the demographic data and test

scores are presented in Table 1 below.

Table )

N Moans and Standard Deviations for Patient Variables
and Test Loores

Moan 80
] Demographic Data
Present Age 68,21 8,93
Duration of Illncss 11,49 5,86
Age at Discase Onset 56,72 12,13
WAIS Subtests
Information 13,49 4,20
Digit Span 1,12 2,42 ;
Similarities 14,51 4,59
Vocabulavry 19,26 7,98
Luria Subs
Memory 7,58 3,63
Receptive Speech 2,23 1,78
Expressive Speech 1,14 1,10
Reading 0,63 0,95 [
Writing 2,56 3,48
Depression 13,77 5,52 d




Pearson product~moment correlation coefficients were
computed to investigate the nature of the relationship
between the four patient variables and the test scores.

The complete correlation matrix is presented in Appendix It.
Sactions have been reproduced here for discussion purposes.
Table 2 shows the intercorrelations between prescent age,

duration of illness, age at ovnsct and sex.

Tabl

Pearson Product-Moment Correlatjon Coefficients
between bPationt variables

Present Duration Age at
Age of Tllness Onset Sex
Present
Age 1,0000
Duration . N
of Iliness -0, 31604 1,G000
Age at Py s
onset 0,888745%  0,7)58%k%  1,0000
Sex 0,09904 ~0,1831 0,1617 1,0000
p<n, o5
% n<l, 001

Ar examination of the relationships between patient
variables showed o significant correiation between present

age and age at onsel (r=0,8887; p<n,001). Present age
showed a significant negative correlation with duration of

0,3160; p<0,05). A sigrnificant negative

illness (
correlatior also cmerged between age at onset and duration
of illamss (r=-0,71%8; p¢0,001). These results indicate
that the older patients hod cxperienced disecase onset at a
later age and had been i1l for a shorter period of time,

The converse would apply to the younger patients.

The relationship of sex to Lhe other patient variables was

not significant.




Intercorrolations between patients variables and test scores
are presented in Table 3. It should be noted that the Luria

subscalas are negatively scoved.

fable 3

Irtercar-lations betve Patient Variables

nd Test Scores
Present Duration Age at
Tests Age of Illness Onset Sex
Depression G, 0430 -0,0707 0,002¢ -G,0353
Information  ~0,5%11%%%  0,0085 ~0,4399%%  -0,1181
pigit Span -0, 1982 ~0,1433 -0,0767 -0,0194
Similarities -0, 3843%% 0,1074 ~0,3348% 0,0242

vocabu'tary -0, 4568%5%  ~n, 0202 -0,3226% 0,1547
Memory 0,2237 n,0367 0,1469 -0,136"
Rec. Speech 0,168 06,0017 0,0900 -0,1067
Exp. Speech 0,654 3% ~0,0991 0,3294%%%  -0,1034
Reading -0,1812 09,0675 -0,1660 06,0165
Writing n, 1408 0,0762 0,0675 -0,2004
« p<h, 05
#5 pe0,01

wx% pe0,n01

Present age showed a significant negalive correlation with
scores on Information (r--0,5721; p«t,001), Similarities
(r==0,3843; p<0,01), Yorbutary (r=-0,4568; p<0,001) and
Expressive Specch {(r= 0,651 :: 40,061}, This indicates

that the clder the patient, the worse his performance on

these sublests proved to be.  Age at cnset showed signifi-
cant negative correlations witi these sulldests: Information
(r=-0,4399; p<0,01), Similarities (r=-n,3348: pa0,05),
Vocabulary {r==0, 3226; p<0,05} »nd Expressive Speech
(r=0,5294; p<0,001). The older the pationt was at disease

onset, the lower he :cored on these subtests.

Test performance siosed no significant relationship to

duration of illness or scx. The relationship between
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depression and the four patient variables was not sig-

nificant.

An iterative principal componeuts analysis with varimax

rotation was conducted oa &Ll Fest scores in order to

determine the natuvre of the underlying dimensional

structure of these measures., The component matrix is
presented in Table d.
Table 4
varimax Rotatod Component Matrix:
Loalings of Test Svores on Components 1, 2 and 3
Component

Tests 1 2 3
Information 0,83C80 0,23962 -0,14493
Digit Spar n,24568 4,93693 -0,20222
similaritivs 0,63543 0,25746 ~0,45506
Vocabulary 0,860dY 0,12516 ~0,22225
Memory ~0,35168 -0,43934 0,4102%
Rec. Speech -0,46394 ~0,23476 0,52712
Exp. Spoech -n,70187 ~0,31150 0,06749
Reading =0,04356 ~0,10340 D, 66792
Writing ~0, 41495 ~0,28762 0,51012

Note. A salient loading was taken as 0,4 or mere.

The first two conponents were associated with an eigen-
value of 5,4922 and [,2577 respoctively. The third
component. produced an cigenvalue of 0,6595, Although
Component 3 was nol significant in terms of Kaiser's
criterjon, it was included in all subsequent analyses as
it was considered to be of statistical interest. Compo-
nent 1 accounted for 74,1% of the variance, Component 2
for 17,0% of the variance and Component 3 for 8,9% of

the variance.




49

Table 5
summary of Tests Loading on
Components 1, 2 and 3

Component 1 Component. 2 Component 3
“Intellect” “Momory® "Linguistic Skills"
Information {W) Digit Span (W) Receptive Speech (L)
Similarities (W) Memory (L} Reading {L)
Vocabulary (W} writing {L

Expressive
$poech (L)

Ncte. W = WATS Subtest, [ = Luria Subscale.

Ceapanent 1 reflects general intellectual functioning and
was therefere labellea "Intellect”. Information, Vocab-
ulary and Similarities arce all good measures of general
intelligence or G. Correlation figures with G for the
older age group (over 60} are given as 0,73 for Information,
0,65 for Similarities and 0,66 for Vocabularly (Zimmerman &

Woo~Fam, 1973).

Initially, it was surprising that Expressive Speech joaded
so strongly on Component L. However, an appraisal of the
Expressive Specch test items indicated that processes of
narrative speech were medasured. As noted carlier, narra-
tive speech constitutos the most complex functions of
expressive speech activity (Lurfa, 1966) and must be con-
sidered a highly "intellectual® form of speech demanding
analysis, synthesis and conceptual ability. Perlormance
on these items would, therefore, also roflect general

intellectual functioning.

All four of the subtests loading on Component 1 showed
significant correlations with present age and age at
onset as noted previously (Table 2).

o




Component 2 was labelled "Memury". As both subtests
contributing to this component measure immediate auditory
recall (albeit different facets of this function}), the
basis for their common loading on Component 2 is clear.

In atrempting to interpret the common construct underlying
the subtests loadlng on Compenent 3, an analysis of the
tests' items revealed that they wera all reflecting "low"
or habitual forms of speech activity s oppased to items
selected {rom the Expressive Spench scale, for example,
which measured "high" or intellectual speech forms {(Luria,
stituting the subtests loading on

1966} . The items <.
Component 3 may all be redarded as the least complex, and
generally the least intellectually demanding, of all the
items included in the study. Also, there is a strong
element of trained sweech activity underlying the three
subtests although certain Receptive Speech items do
demand abstract reasoning ability. Tt was decided that
Component 3 was hest defined by "Linguistic Skills" end
was given this label.

The three components woere cach subjected to unidimensional
hicrarchical cluster analyses. The purpose of this
investigation was to determine whother or not the patient
sample was heterogenecus in composition as reflected in
differential test performance. Any clustering activity
would thercfore be bascd on test score differences. The
amalyamation histories of each analysis are prosented in

figures 1, 2 and 3.

Examination of the amalgamation histories for Intellect
(figure 1) and Linquistic 8xilis {figure 3) indicates that
discontinuity in the amalgamalion distance was produced
by small merqgers butno reliable evidence of major under-—
lying clusters was demonstrated, The amalgamation history
of Memory (figure 2) shows more promise of cluster Form-
ation. ©n visual eoxamination, three clusters appear .0

exist and they were labelled Group 1, 2 and 3 respectively.
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Table 6

Means and Standard weviations of Patient variables and
Scores of the Three Groups Emerging from the Cluster
Analysis Performed on the Memory Component

Group
1 2 3
variable (n=13) (n=19) (n=11)
sy 8 s» om  SD
Present 66,69 7,27 66,52 7,41 72,81 10,83
Age
Duration

of 1llness 9,92 4,30 12,63 7,26 11,36 3,63

Age at R P a1 n9
, Onset 6,77 9,36 53,89 12,30 60,64 14,90
Scores 10,15 1,96 2,35 1,82 -3,27 1,21

: The differences between the patient groups constituting

these three clusters were explored. The means and

stapdard deviations of present age, duration of illness,
age at onsct and patient scores were calculated for each
group and are presented in Table &. Table 7 shows the
t scores generated by the differences between group

weans for ecach of the pationt variables. & significant

difference between the three groups was demonstrated

with regard to test scores. The groups were identified
as "high" (Group 1), "moderate” (Group 2) and “low”

{Group 3) scorers. No other patient variable produced
significant between-group differences to further
differentiate the three groups. On inspection of Table 6,
the "low" scorers appearcd to be older at testing and

older at onset but no significant results emerged.

The three clusters maintained separate identities until
the last two stops of the analysis. At this point

Group 2 and Group 3 were amalgamated to form one group
and at the final step, Group 1 was amalgamated with the

i,




Table 7

pifferences between Group Means of Patient Variables and
Scores of the Three Groups Emerging from the Cluster
Analysis Performed on the Memory Component

Variable Groups £
Present Age T 2 0,0622
2vs 3 1,6014
s T 1,8475
Duration of Illness Tws 2 1,1703
Tvs 3 0,8397
Jws T 06,5242
Age at Cnset Twved 0,6919
Tvs 3 0,7407
Ivs T 1,2934
Scores Tvs 2 10,3226%
Fwvs 3 18,9307%
Jwvs 1 9,7676%
*p<0,001

newly formed group without any increase in amalgamation
distance. lHomogeneity of the patient group was therefore
established.

The three components were then combined and subjected to

a multidimensional hierarchical cluster analysis. The
amalgamation history is presented in Figqure 4. The smooth,
continuous increase in amalgamation distance shows no

reliable evidence ot underlying clusters.

In order to investigate the predictive power of the patient
variables, stepwise multiple regression analyses were
carried out on each of the three components. Presgent age,
duration of illness, age at onset, sex and depression acted
as predictor variables, Only main effects were examined.
The inclusion procedure which operated for these analyses
is presented in Table 8.
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Table 8

Inclusion "rocedure for Stepwise
Multiple Regression Analyses

Predactor Hierarchical Inclusion Stepwise
Variable Order Inclusion

Age at Onset

Duration i Yes
of Illness

Present Age
Dopression 2 Yes

Sex

Multiple Regression of Intellect on present age, duration

of illness, age at onset, depression and sex

A summary of the independent variables entered at each
step of the analysis, together with R”, the coefficient
of determination, change in R° and related F values is
presented in Table 9.

Table 9

Multiple Regression of Intellect on Present Age, Duration
of Illness, Age at Onset, Depression and Sex

Predictor variable r? ¥®  Change inR® FP
Age at Onset 0,15 7.32%%

Duration of Illness 0,27 7,30%% 0,12 6,34%
Prosent Age 0,35 7,09% 0,09 5,15
Depression 0,41 6,56+ 0,06 3,62
Sex 0,41 5,205 0,00 0,23

3 . test of the null hypothesis that R°=0 (df=k, Nk - 1)

-~ test of the null Lypothesis that change in R™=0
(df=1,N ~k ~ 1}

* p<o, 05 *5 <0, 01

B




Inspection of the P* values in Table 10 indicates that
each independent variable was a significant contributor
to Intellect. However, the significance of the individual
contributions altered once the influence of the other
predictor variables was taken into account, as shown by

13
the F~ values.

Age at anset was ~ontered into the regression equation
first and explains 15% of variation in Intellect
{F{1,41}=7,32) which is significant beyond the 0,01 level.
Dusation of illness was wntercd at step 2 and contributed
a further 12% to variation in Intellect (F[1,40}=6,34;
p<d,05). However, once prescont age was entered at step
3, age at onset and duration of illness were no longer
significant. Present age's contr‘butior .o change in

R® was significant beyond the 0,01 level (F(1,39}=5,15}.
Once all the predictor variables had been partialled out,
present age remained the only significant predictor of
Intellect (F(1,37)=4,82; p 0,05},

Because of the multicolineatity between these three
time-related variables, the interpretation of these
results is complex. Present age, dJduvation of illness and
age at onset are all heavily confounded variables because
of their ¢lose relationship, 1t should be noted that

it is difficult to cxamine the effects of one of these
variables without indirectly examining the effects of the
others. Therefore, these rosults cannot simply be inter-
preted as present age alone being the decisive variable
in determining the performance on Intellect. The
influeace of the other time-related variables cannot be
ignored cven Lhougb their unique contributions were not
significant.

The relationship between Intellect and present age was
negative (r=-0,53%3). Therefore, the older the patient,
the poorer his score on Intellect proved to be.




Table 10

Multiple Regression of Memory on Present Age, Duration

of Illness, Age at Onset, Depression and Sex

: 2 a ~ 2 b
Predictor Variable R F'  Change inR” F
Age at Onset 0,01 0,43
puration of Illness 0,06 1,27 0,05 2,10
Present Aqge 0,20 3,28 0,14 6,91%
Depression 0,27 3,50 8,07 3,52
Sex 0,27 2,74 0,00 0,05

- test of the wull hypothesis -hat R (af=k,N -k -1}

Y_ test of the null hypothesis that change in R¥=0
(df=1,5 -k - 1)
* 0,05

The predictor variables in concert cxplained 41% of the

variation in Intellcct.

Multiple rearession of Memory on :resent age, duratior of

illness, age at onselt, depression and sex

As Tahle 10 shows, the independent variables explained

27% of variation in Memory. The only contributors to

produze a sigmficant change in RS was prosent age, |
accounting for 14% of the explained variance (F(1,39=6,91;

p<0,05) .

The contribution of age at onset to varis!i~n in Memory
did not emerge as signilicant until preser: e entered
the equation at step 3. Once present age was held
constant, age at onset hecame siqnificant (F{i,371=§,53;
p<0,05). Age at onsel’'s unique contribution to variation

in Memory remained signifieant (°(1,37)=5,14) beyond the

0,05 level when all the other predictor variables had
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been partialled out. However, present age emerged as
the strongest predictor of performance on Memory
(P{1,37)= 6,63; p<0,05). Memory was unaffected by

duration of illness, depression and sex.

An examination of the relationsiip hotween Memory and
the two significant predictors indicates that as age at
onset increased, Memory scores decreased (r=-0,1016)
and, likewise, as present aje increased, Memory scores
dacreased (r=-0,2404). Therefore, the older the patient
and the later disecase onset occurred, the poover the

patient performed on Memory.

Multiple regression of Linuuistic Skills on present age,

duration of illness, ague at onset, depression and sex

An examination of Tuble 11 reveals that present age and
dervession both produced significant changes in R,
Prescnt age contributed 28% (P{1,29)=15,67; p<0,0l) and
,41; pe<d,01) of
the 42% of explained variation in Linguistic Skille,

depression contributed 127 (F(1,38)=

Duration of illness took precedence over age at onset

and was entered first at step 1, but neither duration of
iliness nor age «at cnget showed a significant contribution
to variation in Linquistic Skills until the influence of
present age had been partialled out. In the final regres-
sinn analysis, the unigque o tributions of duration of
1llness (F(1,37)=12,19;pc0,01), age at onset (F(1,37=15,08;
p<0, 01}, present age (F(1,37}=16,45; p<0,01} and depression
(F{1,37}=7,15; p<0,0%) wore all significant. Linguistic
8kills was unaffocted by sex.

The simple corrclation coefficients computed between

Linguistic Skills and duratis “llness (r=-0,0847},
age at onset ({(r=-0,0115) Je (r=-0,1133) and
depression {r=-0,3460) ind at the patient who

PO L &

e




Table 11

Multiple Regression of Linguistic Skills
on Presont Age, Duration of Illness,
Age at Onscet, Depross.on and Sex

Predictor variable R* F*  Change inR° F°
Duration of Tllness 0,01 0,30

Age at Onset o,01 0,23 0,00 @18
Present Age 0,29 5,43% G,28 15, 678%
Depression 0,41 6,60% G¢,12 7, 41%%
Sex 0,42 5, 35% a,01 0,64

A~ test of the pull hypothesis that RZ=0 (Af=k,N -k ~1)
P - test of the nULL hypothesis that shangs in rZ=0
taf=1,N -k

* p<0,05
#% ped,01

performed pourly on Linguistic 8kills was the more
deprossed, older patient who had been i1l for a longer
period time, with discase onset having occurred at a
younger age. This indicates that Linguistic Skills is
a more emotionatly valncrablemeasure of cognitive func-

tiening than both Intellect and Memory.
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DISCUSSTO

The major findings of the present study indicate that
cognitive functioning among PD patients is characterised
by a continuous distribulion, ranging from the intellec-
tually intact to the severcly impuaired, with the level
of functioning influenced by a complex of time-related
variables. These variables are present age, age at

onset and duration of illness.

Because of the high intercorrelation hetween these three
variabies, it is difficull to separate their respective
effects. To eoxamine the influence of any one of these
variables involves the indirect exawmination of the others.
Kerlinger (1973, p.6lZ} points ouf: “"The more indeperdent
variables are intorcorrelated, the more difficult the
interpretation (because) one has groater difficulty in

tolling the relative influepecs of the independent vari-

ahles on the dependent variable®.
The multiple regression analyse. demonstrated the co-

influence of these time-related cariables on cognitive
functioning. To add to the in? -oetation difficulties

created by the close relations™.p between the three vari-

ables, no veqular pattern of { .o taence emerged from the
analyses of their eoffects on 7.0 coont aspects of cognitive
functioning. For instance, p: « . age was shown to

ahsorb the significant contri: woof both age at onset
and duration of illnrss to genoer.: intellectual functioning,

yat the unique corcributions of both age at onset and
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duration of illness to linguistic skills functioning only
became evident once present age had been controlled. The
nature of the respective influences and relative importance
of these three variables are diffic'it to determine and
these complexities should be borpe in mind as the results
of the multiple regression analyses are discussed.

virstly, as a general description of the pa ient sample,
our older patients had expericnced diseasce onset at a
later age and had been i1l for a she ter period of time.
Conversely, our younger patieats had experienced disease
onset at a younger age and had been i1l for a longer

period of cime.

Of the cognitive components examined here, general in-
tellectual functioning (Intellect) embodied the "higher”
or more intellectually demanding aspects of cognitive
functioning. Although all three time-related variables
produced significant contributions to variation in
general intellectual functioning, present age was the
only variable whose unique contribution remained sig-
nifjcant once all other variahkles had been statistically
controllad, The stronjgest predictor of general intellec-
the older the patient,

tual functioniag was prosoent age

the poorer his intellectual performance proved to be.

These findings are compatible with those of a number of
other rescarchers {Celesia & Wanamaker, 1972; Garron et al.
1972; Marttila & Rinne, 1976}, However, present age

must not he regarded as simply reflecting chronological

age. Scveral studivcs have shown PD patients to consistently
perform worso than age~malched controls (Bowen et al., 197%;
Horn, 1974; Loranger et al., 1972; Reitan & Boll, 1971).
Present age in the PD contex! reflects discase-related
phenomena and becomes a complex interaction of the disease
process and the natural aging process, which is also
statistically indicated by the high intercorrelation
between the three time~related variables.
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The descriptive trend mentioned previously would suggest
that the older patient with posr general intellectual
functioning is more likcly to have experienced disease
onset at a later age and heen 111 for a relatively short
period of time. This docs not mean that the length of
time the illness bas bean in progress has no influence
on cognitive impairment in PR, but rather indicates that
the deleterious cffects of the discase develop more
rapidly when onset occurs at a later aye. Lieberman et al.
(1979} found dementia to rarely occur in those patieiits
who experienced onsct before age 60, and other studizs
have shown domentia Lo be particularly provalent among
late-onset potients (Garron ot al., 1972; Marttila &
Rinne 1976). 1In these studics duration of illness did
not play a decisive role in cognitive dysfunctlion.
However, Celesia and Wanamaker {1972) found demented
patients to have been ill for longer than non-demented

: patients. The Garron study used a smaller sample and

quite differunt asscssment techniques, but the research
procedures of the other twe studies were essentially
similar with no methodological reason to account for

N the differences in findings. The significant contribution
of duration of illness to general inteliectual functioning
shown in the present study imdicates that the effects of
this variable rdemand eonsideration even though its role

in cognitive dysfunction remain unclear.

In one particular aspect of physiclogical functioning,

namely cerebral metabolism, the work of Lavy et al. (1979)
suggests that disease duration is not a stronyg determinant
of disease clffeuls
flow {¥CBF) in PD paticnts and found it to be significantly

Theoy measured regional cerebral blood

reduced, particularly in olderly poatients with dementia.
The decreascs in rCBI* in the elderly PD patients far
exceeded the "physiological® rCBF docline associated with
advancing age as seen in normal contrel subjects. These

researchers expected the reduction in rCBF to correlate
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1 with the length of time the patient had been ill as a
reflection of a combination of advancing age and disease
effects, hut 1CBF was reduced regardless of disease

duration, Rather, it wag slgnificantly linked to age

and the presence or absence of dementia.

The importance of age al disease onset as a determinant of
disease effects was further demonstrated in the results of
the multiple regression analysis performed on the Memoxy
component. In addition to present age, age at onset
emerged as a significant predictor of memory span function-
ing. The paticnt with poor memory span was older and had
experienced disease onset at a later age. This implics
that, of the cognitive components examined here, memory
span was the most affected by late onset which would

suggest that those brain structures involved in memory
span functionin, are most vulnerable to the late develop~
ment of PD. The hippocampus may become more susceptible
to senile plaque and neurofibrillary tangle formation

(or the cholinergic system may be more vulnerable to
disruption) with advancing age,and tierefore may be more

easily damaged by late-onset PD.

' . The composite influence of the indopendent variables
selected for investigation here, explained only 27% of
variation in memory span, whereas they explained 41% of
variation in general intellectual functioning and 42%
of variation in linguistic skills. The remaining 73%
of variation in memory span would be explained by error
and variables not included in this study.

One would presume that impaired memory spaa would be a
direct consequence of brain changes caused by aging and
the disease process. 1If so, the discase-related predictor

variables ought to reflect these brain changes and there~
fore produce higher contributions to variation in memory }

span than shown here. However, memory span is also a
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strong measure of attention snd freedom from distract-
ability. Variables such as test~taking anxiety,
tiredness and premorbid cognitive abilitv way be some of
the variables contributing to the unexplained variation.

The profile of the patient who performed poorly on
linguistic skills is quite different to the poor performer
on the other two cognitive compunents. He is the older, more
deprossed patlent, who suffered disease onset at an early
age and has been sick for a longer pericd of time. This

is the only component where duration of illness emerged

as a significant predictor. It is unlikely that those
brain structures responsible for the perforr ce of
linguistic skills are sclectively more affected by the
duration of PD than those involved in general intellectual
functioning and memory span. As a component of cognitive
functioning, linguistic skills is rather different to

the other two components. Whereas both general intellec-
tual functioning and memory span develop spontaneously,

the acquisition of linguistic skills demands organised
training. As trained skills, proficiency would depend

to some extent on the practise of these skills which may

be affected by the emotional status of the patient.

It is possible that the late-onset PD patient would have
made some emotional adjustment to old age and have
developed an acceptance of a gencral decline in health
prior to PD onset, unlike the younger, carly-onset PD
sufferer who probably expected deteriorating functional
ability to be a consideration for the future rather than
of immediate impovt. The diagnosis of PD for the younger
patient sets him apart Erom his relatively healthy peer
group and the discase may disable him to the extent that
his working life has to be cut short. The sufferer may
become increasingly depressed at the progressive limita-
tions placed on his lifestyle by the disease and the
failure of antiparkinson drugs to offer a cure. As a




conseguence of thie emotional state, he is likely to
become less interested in events around him. He will
read less and f£ind less reason to write. As he generally
makes less use of his linguistic skills, his proficiency
will decline.

This positions depression as reactive rather than being

an integral part of PD. The views of other researchers,

as to whether depression is a primary or secondary
consequence of the disease, remain at variance. Riklan et al.
{1973) suggested that it was psychogenic, yet Marsh and
Markham {1973) said that it was probably not psychogenic.
Markham et al, {1974) said that it was not clear whether
depression was a primary or secondary effect, while

Robins (1976} claimed that both primary and secondary

elements were operative. It is difficult to evaluate
depression in PD and the nature of this relationship
seems open to the interpretation of the individual

researcher.

The present study showed depression to be significantly
related to one component of cognitive functioning,

namely linguistic skills, but not to affect cognitive
functioning as a whole. Mayeux et al. (1981) alsc

found depression to be significantly related to aspects

of cognitive functioning: calculations, digit span

and visuomotor tasks. Besides sample size (the patient
sample used in the Mayeux study was larger than the
present sample -~ 55 patients as opposed to 43), there

is little difference in the demographic profiles of

the two samples to account for these differences. The
source cof the discrepancies may lie in the different
assessment technigques utilised: Mayeux and kis colleagues
used the Beck Depression Inventory and a modified version
of the Mini Mental State Examination.
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Depression showed no significant relationship with present
age, age at onset, duration of illness or sex. These
results substantiate the findings of Horn (1974), Markham
et al. {1974} and Robins (1976).

Depression in PD demands further examination. Definitive
conclusions may, however, only be established by research
in the biochemical area. The role of the loss of central
moncamines in causing, or contributing to, depression in
PD patients remains to be fully investigated.

Dementia would most reliably be indicated by severe
impairment in general intellectual functioning and memory
span rather than linguistic skills, the latter having
been shown to involve trained cognitive operations which
are more easily influenced by emoticnal factors. The
time-related variables would, therefore, be stronger
predictors of dementia in PD than depression and sex

which exert only negiigible inf} - Although at
present the exact nature of the ive influences
exerted by the time-related varia. on cognitive

dysfunction remains unclear, there is no indication that
any subgroup of patients exists which responds differently
to their iafluences.

The cluster analytic investigations failed to demonstrate
the existence of a group of sufferers susceptible to
dementia, or a group of sufferers resistant to dementia.
The failure of major groups to emerge when the three
cognitive components were explored separately and in
combination suggests that subgroups do not exist in
relation to aspects of cognitive functioning or overall
cognitive functioning. The continuous distribution that
was found to characterise cognitive functioning among PD
patients indicates thac demented patients, rather than
constituting a subgroup of sufferers, represent the
severely impaired extreme of the distribution.
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It is a criticism of the present study, and in fact a
drawback of research into cognitive functioning in PD
in general, that although psychometric testing provides
the most reliable method of mental status evaluation,
the severely demented sufferers must be precluded from
this form of assessment because of the nature and extent
of their mental disability. We are therefore forced to
draw conclusions based on the trends which emerge from
the performance of less severely impaired sufferers.

A continuous distribution of cognitive functioning among
PD patients is in accordance with the findings of
Pirozzolo et al. (1982). These researchers concluded
that a continuwm of cognitive deficits appears in PD
patients. Deficits occur in a graded fashion throughout
the patient population and are not restricted to any
subgroup. Both the present study and the Pirozzolo
study used psychometric measures, but the latter included
a number of visual-spatial and timed motor response
tests. The disadvantage of using visual-spatial and
motor tests in assessing cognitive functioning in PD
patients was discussed in Chapter 5. Their results are
therefore contanminated and for this reason the present
study cannot be regarded as providing unequivocal support
for their findings.

It is difficult to compare the present findings with those
studies which identified the existence of subgroups of
sufferers because of differences in assessment techniques
and research procedures. iowever, the careful examination
of two of these studies in particular rais=s the possibility
that their results may mask a continuous distribution of
cognitive functioning among PD sufferer .

Lieberman etynl. {1979) found two subyroups of patients
and concluded¥that two separate disease disorders could
be distinguished: one, exclusively a motor disorder
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with a longer and more benign course occurring in a
younger population, and the other, a motox followed by a
cognitive disorder with a more fulminant course occurring
in an older population. There are methodological limita-
tions to this study which warrant discussjon.

Firstly, these researchers used a subjective clinical
interview technigue to assess the mental status of their
patients. This form of assessment technique is not

suitable for research purposes, as noted earlier. Secondly,
they separated the severely and moderately demented from
the remainder of the sample and thereby experimentally
manipulated the patient sample to create two groups.
Lieberman {1974), when conducting an earlier study, wrote:
"I have chosen to include only those patients with a
moderate dementia (in one group) because as a group they
can be clearly differentiated from normals without resort
to detailed psychometric testing” (p.72). 1In the 197%

study, the same procedure was employed for presumably

the same reason. Their research procedure may have
produced two groups with significant group differences

but in reality they may have disguised the existence of

a single, homogencous group of sufferecrs. Cognitive
functioning asscssed with sensitive psychometric techniques
may have demonstrated a continuum with no true breakpoint.

Boller et al. {1980) correlated pathological data obtained
at autopsy with clinical data of cognitive functioning
obtained from hospital files. The fallibility of assessing
intellectual status at time of death from historical data,
gathered from interviews with clinical staff, is clear. The
patient sample was divided into three groups: the severely
demented, the mildly demented and those of normal status.
Boller and his co-workers found a sig»ificant incidence of
pathological pointers chavwacteristic .f AD (ramely, serile

plagues and neurofibrillary tangles) in the hratus of |
those patients assessed as being demented. The demented




group differed from the non~demented group in having a
significantly higher mean senile plague density. (It
should be noted that the non-demented group was not
totally free of senile plague formation, as will be
discussed later.)

These findings lead these researchers to propose that
st: the first with neuropathclogical

two forms of PD may =
changes limited to the basal ganglia and no dementia, and
a second form with subcortical PD changes and cortical AD
changes with dementia. However, the evidence of two
groups of sufferers is not distinet. Firstly, a range

of cognitive functioning among the patient sample was
evident, and it must be acknowledged that the points of
division between the severcly demented, the mildly
demented and normal status categories would, of necessity,
have been arbitrary. Secondly, some patients who were
clagsified as being of normal status showed AD changes
while some patients with mild dementia had none of these
changes. 8o, although a significant number of severely
demented patients showed AD changes, and a significant
number of patients with normal status showed no AD
changes, theve is a blurring of barriers.

Other studics have identified subaroups of sufferers by
examining cognitive functioning in relation to motor
deficits. Mortimer et al, {1982) correlated cognitive i
functioning deficits with measures of bradykinesia, :
tremor and rigidity. They found a significant relationship
betwean severity of bradykinesin and decline in intellec-
tual performance. The same relationship was not shown
betwean severity of other motor symptoms and intellectual
performance. Rather, tremor showed a significant inverse
relationship with scoros on a test of spatial orientation
memory. These rasearchers then proposed that there are !
two forms of PD: one with predominant tremor and relatively
intact intellectual functioning, and ancther with marked
bradykinesia and coghitive impairment,
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The inferential leap from results to conclusion is un-
founded for a number of reasons. The correlation between
motor symptoms failed to reach significance. Their study
did not prove that PD patients chow predominant brady-
kinesia pr tremor to the extent that patient subgroups
could be distinguished on the basis of predominant

motor symptoms. Also, bradykinesia showed significant
correlations only with mecasures of visual-spatial
behaviour and psychomotor tasks, and failed to show
significant correlations with measures of “higher"
intellectual functions such as “fund of information" and
"yerbal memory". These results therefore show a sig-
nificant relationship betlween the impairwent of motor

and visual-spatial behaviour, which is predictable as

both behaviours are controlled by the same subcortical
structures damaged by PD (Boller, 1982). Sparse evidence
is provided for the existence of two forms of Pb. Also,
Marttila and Rinne {1976) found tremor to be more severe,
rather tnan les: c©v2 | in patients with dementia.

No major methodolegical criticisms can be levelled at
Garron et al. (1972). They found that they could divide
PD patients into a "fast" and a “slow" group on the basis
of combined motoric and intellectual response time, The
distribution of response time scores "tended" to be
bimodal. The twe groups which emerged from this bhimodality
showed significant group differences wilh respect to age
at testing and age at onset. The "slow" group was older
and had experienced late onset of the disease. The
researchers failed to repert on the distribution of the
number of items covrectly answered. If bimodality had
Leen demonstrated, patient subgroups based on cognitive
functioning differences would have been .uggested.

Garron and his co-workers investigated aspects other
than the status of cognitive functioning. By examining
the speed of intellectual functioning, & qualitative
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dimens i :f cognitive fupctioning was measured. Also,
a motoric - s.wwoat was introduced in combination with the

ccgnitive ©ioment as patients were required to manually
oferate the scit-testing apparatus. Their study raises
the interesting possibility that subgroups of patients
may exist with respect to the interaction of PD discase
symptomotoloqy.

‘The guestion ol patient subgroups may be approached from
two premises. Firstly, subgroups of patients could
indicate patient subtypes which, by virtue of individual
attributes resulting from constitutional, environmental
or psychiological fastors, reospond differently to the

same disease proces. . secondly, subgroups could provide
evidence for disease suntypes wi: 'h produce varied disease

symptomotology.

T
No subgroup of suflferors appears to exist that is

present findings have implications for both premises.

marticularly susceptible to, or resistant to, dementia.

The continuous distribution of cognitive furctioning

hat emerged suggests a wide varlability of patient
responses to the dementing process associated witn PD.  The
affects of this process appear to be dependent on individual
attrilutes which are not identifiable as the collective
features of patient subgroups. An homogeneous patient
qroup suggosts the effects of a single disease process.

The range of differential functioning probably reflects
varying stages of degeperat.on. Ffor example, when disease
damage is confined to subcortical regions, little or no
wognitive impairment is produced, but with progressive
involvement of cortical regions wore extensive and severe
impairment bacomes evident. This would support the views
of Boller et al. (1980), Botez and Barbeau (1973}, Hakim
and Mathieson (1979), Licberman (1974}, Mayeux et al. {1983)
and Sweet et al. (1976).




Tt may be challenged that the continuum of cognitive
impairment may be consequent upon subcortical damage
alone and that we are examining a subcortical dementing
condition. It cannot be refuted that the influence of
subcortical damage is reflected in the cognitive impair-
ment in PD sufferars. tHowever, there is no evidence to
substantiate only subrortical involvement at a functional
level. PBoller ot al. {1980) writes

In PD...lesions of deep subcortical nuclear

struct wres may be responsible for the changes

in mental status sometimes referred tu as

subcortical dementia. ilowever, our patients

with mild dementia do not fit the clinical

description of subcortical dementia, and they

had neither the marked personality changes

nor (specifically) the defective ability to

manipulate acquired knowledge characteristic

of that condition., (p.333}
Also, Mayeux et al. (1983} found no significant differences
between the neuropsychological functioning of AD patients
{supposedly cortically demented) and PD patients (supposedly
subcortically demented). The failure of motor symptom
severity to significantly correlate with the severity of
impairment in aspects of cognitive functioning historically
aceepted to be cortically controlled suggests subcortical
ang cortical involvement in PD (Mortimer et al., 1982).

The cognitive changes seen in subcortical dementias arve
described as resembling those seen in the cortical
dementias wi‘'h the prominent exception of preserved lang-
uage function. "Almost all aspects «f language function
are undisturbed including reading, writing, speaking and
comprehension” {Heilman & Valenstein, 1979, p.486). If
we evaluate the performance of our patient sample on the
measures of reading, writing and comprehension used here,
it is clear that these aspects of language are nat un-
disturbed, A ranue of language funckioning from
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intact te impaired is evident which would suggest that
impairment reflects more extensive neurological damage
than the subcortex alone.

When subcortical and cortical dementias are discussed,
the criteria for dementia must be clarified. As Mayeux
et al. {1983, p.282) point out: "If dementia refers to
an acquired intellectual impairment, then...PD should

be so characterised. However, if more stringent criteria
are applied, such as thc presence of aphasia and agnosia,
then (PD) might be exempt in (its) early stages". As
aphasia and agnosia are symptoms of cortical dementia,
HMayeux's words intimate a progression of the Parkinson
dementia to cortical structures.

on a structural level, the neuropathological evidence
gathered by Hakim and Mathieson {1979) and Boller et al.
(1980} indicates subcortrical and cortical involvement.
Strong support for these findings is offered hy the

work of Whitehouse et al. (1983) and their discovery of

the ioss of cholinergic neurons in the basal forebrains

of demented patients with PD which provides a morphological
link between subcortical and cortical degeneration in FD.
Whitehouse and his colleagues say:

Since demented patients with PD have plagues
and neurofibrillary tangles and show loss of
neurons in the nucleus basalis of Meynert, we
believe that similar pathophysioiogical mech-
anisms may operate in the dementias of AD and
PD. Clinically, the coqnitive symptoms in AD
and PD have been referred to as examples cf
cortical and subcortical dementias, respectively.
The overlap in clinical, pathological and neuro-
chemical features between AD and PD, coupled
with the demonstration of neuron loss in the
nucleus basalis of Meynert in both diseases,

may require reworking of this concept. (p.246)

Theoretically, the PD process may observe a neurological
“pathway” of degeneration. The PD degenerative process
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has a par-ieular affinity for the dopaminergic neurons
of the substantia nigra (Rinne, 1978) and this is where
the process begins. Then it spreads, with Lewy body
formation and neuronal loss in the caudate nucleus,
globus pallidus and putamen {Pearce, 1978) as well as
the hypothalamus {Mayeux et al., 1981}. A striatal
dopamine depletion occurs and an increase in acetyl-
choline acti.ity takes place {(Pearce, 1978). The
characteristic motor symptoms are manifested together
with visual-spatial perception and behaviour deficits
(Boller, 1982). It is possible that at this point
there may be other subtle changes in aspects of cognltive
functioning in which these subcortical brain structures
are involved, either on an individual basis or in a
systemic arrangement -"ith cortical structures. Tae
degeneration then spreads further, resulting in a loss
of cholinergic neurons in the basal forsbrain and
part.zcularly in the nucleus basalis of Meynert which
forms the pathclogical substrate for the loss of pre-~
synaptic cholinergic markers in the cortex (Whitehouse
et al., 1983). Cortical acetylcholine activity is
reduced, cortical senile plagues and neurofibrillary
tangles form, and progressive cognitive dyafunction
occurs.

It would be an oversimplification of a highly complex
disease process to propose that this pattern of degener-
ation occurs in all PD patients and that dementia is the
inevitable outcome. Any experienced clinician will
confirm the ohscrvation that while some PD patients
hecome demented, others remain remarkably intact. With
reference to thr present findings, the intellectually
intact and demented patients would pe representatives of
the extreme ends of our continuous digtribution rather
than being meabers of separate droups.
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The objective of PD research is to establish the boundaries
of the primary disease process. Once the hrain structures
and biochemical systems disrupted by disease damage are
knowrn, the behavioural manifestations of the disease can
be evaluated in relation to discase pathology, the ultimate
goal being the devalopment of new and more effective thera-
peutic approaches. Unfortunately, as is well~known,

human behaviour often defies reductionism and this is

no less evident in PD.

The work of Hakim and Mathieson (197¢) and Boller et al.
(1980) has been mentioned before but will be discussed
further. Not only does the work of these researchers
illustrate the complexities of PD and the issue of behav-
iour in relation to brain changes, but it also provides
some neuropathological support for the present findings
of a continuous distribution of cognitive functioning in
PO patien‘s.

Hakim and Mathieson (1979) examined the brains of 34
patients meeting neuropathological criteria for PD (Lewy
bodies in the substantia nigra or locus ceruleus). They
found evidence of histological changes characteristic of
AD in 33 of the 34 patients. Specifically, these changes
were senile plaques in the hippocampus (85% of patients),
neurofibrillary tangles in the pyramidal cells of the
hippocampus (85% of patients} and granulovacuclar changes
in the hippocampal neurons (88% of patients). Age- and
sex-matched controls showed & significantly lower incidence
of these changes than the PD patients.

A number of histopatholegical and behaviour anomalies were
found when comparing the autopsy findings with clinical

notes concerning the cognitive functioning of the patients
prior to death. The one patient free of all AD signs was
a 70-year old man who had been ill with PD for many years
and who had displayed symrtoms of dementia for many years

kS
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(Exact figures were not on file.} Pourteen patients had
no descriptions on file of demented behavicur yet all of
these patients showed evidence of AD brain changes. Many
of the patients noted as having florid dementia showed
markedly less severe AD histological features than a
large proportion of those patients who showed no dementia.
Unfortunately, the clinical eriteria for dementia were

not given.

Boller et al.’s 1980 proposal of the existence of two
forms of PD distinguishable by differences in pathology
and symptomotolygy was not supported by their findings.

On autopsy, they examined 36 cases with a pathologically
confirmed diaghosis of idigpathic PD. {Criteria for PD
were neuron loss and Lewy bodies in the substantia nigra.)
A search for senile plaques and neurcfibrillary tangles
was made in sections of the cerebral cortex and hippo-

campus.

Twenty patients (56% of the sample) showed some evidence
of AD changes: senile plaques and/or neurofibrillary
tangles. Fifteen of these patients (42% of the sample)
met the criteria for a pathological diagnosis of AD. OF
these 15 patients, 3 had been clinically assessed as being
of normal mental status until death. Of the 16 patients
showing no AD lesions, 4 were clinically described as
being mildly demented. (The assessment of intellectual
status was basad on interviews noting alertness, affect,
orientation, language functions, immediate, recent and
long-term memory, insight and abstract reasoning.)

These studies demonstrate the high incidence of AD changes

in PD patients which would explain the high incidence of .
dementia in PD patients. They show that these cortical

changes vary in quantity and avaxlity and could produce a i
gradation of cognitive runctioning among the PD population.

These stvdies also indicate the complexities of correlating
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morphological changes with manifest behaviour because
some patients assessed as being demented (albeit mildly)
showed no cortical involvement while other patients
assessed as normal wourd have been diagnosed, on patho-
logical grounds, as being AD sufferers.

Dementia in PD is strongly age-related as it has been
shown to be prevalent among those older patients who
suffered late disease onset {Garron et al., 1972;
Lieberman et al., 1979; Marttila & Rinne, 1976}. This
age-related trend is supported by the present findings
although the evidence is not conclusive.

A number of brain changes that occuras the natural result
of the aging process are similar to those occurring as

the pathological result of PD. With respect to subcortical
aging, a marked decr.ase in striatal dopamine has been
shown to accur with advapcing age in normal humans (Lavy
et al., 1979), and it is the major biochemical correlate
of PD. Mann and Yates (1982) point out that in old age
there is an obvious loss of pigmented nerve cells from

the substantia nigra and atrophy of those that remain,
which is a major structural change occurring as a result
of PD. With respect to cortical changes occurring with
natural aging, regional cerebral blood flow levels are
reduced and cholinergic levels may be reduced, not to
pathological levels but to the extent of predisposing

the aglng brain to pathological changes should aggravating
factors (like PO} intrude (Mann & Yates, 1982).

Early-onset PD has been associated with a slow evolution
of the disease (Pollock & Hornabrook, 1966) and this may

be due to the disease attacking a younger, healthier brain.
Late-onset PD produces an acceleration of the disease
process so that within « relatively short pericd of time |
the patient becomes severcly disabled in all aspects of
the disease (Pederzoli et al., 1983), Early-onset PD may




be @& .-ribed as "premature aging” of the central nervous
system {Mann & Yates, 1982) with aging changes occurring
earlier than in normals. Late~onset PD may be described
as "accelerated aging" as it produces an increase in age-
related changes already in progress. When onset occurs
later in life, the aging brain is particularly vulnerable
to disease attack and pathological changes are facilitated
in both the subcortex and the cortex placing the elderiy
patient at a much higher risk of dementia.

Dementia in PD is a reflection of the extensive neurological
damage brought about by the progressive degenerative disease
process. The present study has identified the age of the
patient, the age at which disease onsct occurs and the
length of time the disease is in progress as important
determinants of cognitive dysfunction. In my opinion,

it is the task of future research tn separate their effects.
A series of studies invelving the experimental control of
these variables will be required to establish the relative
importance and nature of influence of each individual
variable.
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APPENDIX I

ABBREVIATED FORMS OF LURIA'S NEUROPSYCHOLOGICAL INVESTIGATION

MENORY SUBSCALE

1. I am going to say seven words., After I finish saying them, I
want you to rupeat as many of them back to me as you can
remembor. (Prosent words at the rate of one per second.)

house forest cat night tavle needle pie

(#ave subject recall as many of the words as possible. Go on

¢ trial if subiect is unable to recall another word, or

if swbject has recalled all seven words.}

You remembered __ words mut of tne seven oa that trial. T am
going to say the same seven words agris and I want you to try
to recall as many as you can. Please begit only after I have
finisucd. However, before I begin, T want you to tell me how
many words you think you will remember this next time after T
finish saying the words again. Remember, you got __ out of
seven on the lact trial. (Do this for each trial until subject

reaches two perfect trials in a row or five trials.)

precicy al  hous rest  gat  nigh e needle pie
1
2
3
a
5
. “
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I wait you to remember some words that I am going to say:
house tree cat,

Repeat them. Now look at this picture. What do you ses?
(Present Card A and have subject describe picture for 15
seconds.) Now can you tell me, what were the words I asked

you to remember?

house (_} tree {_ ) cat ()

I want you to remember some other words:
table carpet flower

Repeat them. Now look at this picture. What do you see?
(Prosent Card B and have subject describe picture for 15
seconds.) Now can you tell me, what were the words I asked

you to remember!

table (_} varpet (_) flower (_)

Now I am geing to say some words and T want you to try and

remembor the:

man hat door

Now please repeat those words to me. (If incorrect, say once
before proceeding: “Remember the words are man, hat, door”.)

tow try to remember these words:
1ight stove cake
Tell mo, what were the three words I said £irst?

man (_) hat (_) door (_)

What were the Lhrec words I said second.

light (_) stove (_) cake (_)




5.

Now I am going to read two sentences to you and I want you

to remember them.

“The sun rises in the east." Please repeat that.

“In Hay the apple treos blossom.” Pledse repeat that.

what was the f£i

sentence?

{The sun ri

s in the cast, ¥

What was the socond sentonea?

(In May the apple trees blossom. __ )

Now 1 am guing to show you some pictures. With wach picoture,

T an going o

a word. When T finish, I will show you the
pictures and I want you to say the word that goes with it.

For example, I will show you this picture (present Card A)

and say “horse’. Waun I show you the picture later, what would
you say? (Prompt subject if nccessary.) You will have five

scoonds to look at each picture,

Card € (energy) . card ¢ (family)
Card b temployment) card B (project)
Card B (party) . card J  (pollutiom)

card ¥ (happy)
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RECEPTIVE SPRECH SUBSCALE

(Place a pencil, a key and a comb clockwise in a triangle
bafare the subjoet.]

Point at the pencil.

Poin( at the key.

(Reep the triangle of prucil, key and comb on the table.)
Point with the key to the poncil.

Point with the pencil to the key.

tkeep the triangle of pencil, Key aad vomb on the table.)

Pagnt to the peneil wath the koo,

Paint to the combs with Mo pencil.

4. Wil you tell me whether the "father's brother” and the

"hrother s father? are twoe prople or e same person?
™o

5. What would you vall your “father's brother'? (Uncle )
What would you call your Lrether's fathex"™?  (Father )
(Give subject response paper.)

6. I would like you to draw a cross beneath a elrcle.  ( )

7. I would like you to draw a circle to the right of a cross.

)




RECEPTIVE $PEECH SUBSCALE

Point at the key.

(Place a pencil, a key and a comb clockwise in a triangle

before the subject.)

Point at the pencil.

Point with the pencil to the key.

(Keep the triangle of pencil, key and comb on the table.)

Point with the key to the pencil.

{Keep the triangle of pencil, key and comb on the table.)

Foint to the pencil with the key,
Point to the comb with the pencil.

4, Will you tell me whether the “father's brother® and the
"prother's father” are two people or the same person?
same ™o

5. What would you call your “father's brother"? (Uncle
What would you call your brother's father"®  (Father
(Glve subject response paper.)

6. I would like you to draw a cross heneath a eircle. ()

7. ¥ would like you to draw a circle to the right of a cross.

{ )
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8. Tell me which is right:
"Spring comos before summer" OR “Summer comes before spring”?
(Spring comes before summcr. ___ )
9. Which boy is shorter if Tom is taller than Amic?
(arnie. __ 3
10. Please listen to this stateuent:

“The woman who worked at the store came to the school where
Mary studied to give a talk."

Who gave the talk? {The woman . )

What was Mary deingl  (Studying, attending school. )
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EXPRESSIVE SPEECH SUBSC
1 t
} 1. 1 am going to show you some cards with senteaces that have a
. word missing. Please glve me a word that you think can £ill 4
‘. in each sentence.
card X ()
Card L. (S

Card ¥

2. Heve is 1 cand tnal bas three wards on it. Make up a sentence

that inclwdes all three of these words,  (Present Card M.)

Response : [

3. Now T oam going to 4ive you a card on which the words are mixed
Up.  If they are arrangel correstly they can make a sentence.

I want you Lo arrange them o that they Jo make a sentence.

(If subject responds incorrectly, say: “That is not quite

right. FKeep tryine.”

Prosent Card o, {1 spoke to the doctor about my headache. )

Present Card P {1 frel much botter today than T did yesterday. )
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READING SUB
H 1. Now I am going to show you cards with sentences on them. Please
read them to me. (Presiont Card @, then Card R.)
Card Q: The man went oub for a walk.
Card R: There are flowers in the garden.
2. Now read these sentunces carcfully.
(Present Card 8, then Card T.)
card §: The swn rises in the wes
) Card T: The boy went to bed boecawse she was ill.
. 3. Now I am going to show you a card with a paragraph on it. Read
it o aloud to me quickly but carcfuily.

(Presont Card U, Circle missed words,)

Jonm w1+ buy who liked apples - especially if

they were stolen. One dark night he went into an
orchard, plucked what ho toek to be an apple and

seb his teeth in i, It was, however, a very unripe ..

pear and hiz loose front tooth stuck in the fruit,

tow he only steals apples in the daytime.

Bl



96

WRITING SUBSCALE

(Hand subject response paper.)

1. T would like you to write your name for me.

2. I am going to dictate a sentence to you, and I want you to
write it down on your sheet of paper.
"All of a sudden it began to rain."

3. Now would you please write:
"Jack and JE1l wont up the hill.*

4. (Hand subject mock-up of cheque.)
Now would you please complobe this for me as you would a real
chegue.  Make the cheque out Lo the value of one hundred rand.
You can make it payable to whomever you wish, but I want you
to sign your own name at the bot low.

5. Now would you please write a sentence for me. Make up o

your own.




R
96
WRITING SUBSCALE
(Rand subject response paper.)
\_ 1. I would Like you to write yosur name for me. d
2. I am going to dictate a sentence to you, and T want you to
write it down on your sheut of paper.
“Al} of a sudden it Legan to vain."
3. Now would you please write:
N "Jack and Jill went up the hill."

4. (Hand subject moc)

~up of cheque.)

Now would you pluase complete this for me as you would a real
cheque.  Make the cheque out to the value of one hundred rand.
¥ou can make it payable to whomever you wish, but T want you

to sign your own name 4t the bottom.

Now would you please write a sentence for me. Make up one of

e

your own.




Writing Subscale

Item 4

19
Pay or Bearer
Betaal of Toonder
Amount,

Bedrag

i
g



Wwriting Subscale

Item 4

87

19
Pay or Bearer
Betaal of Toonder
Amount
Bedrag




The cards used here correspond to the folliwing cards from

H Luria's Neuropsychological Investigation:

Card & - M7
- HIB
- mlo
- Mt
194
- M3
- NMi4
o~ uh
Mi6
K - J32
J31

o "k g 0w
.

=
'

&
'

M o- J34
- 335

doctor ~ my - spoke - the - about - headache - I - to

today - feel - much - did - I - than - better - yesterday - I
Kig
K20
- K21
- k22
- K23

= I -
B




APPEMDIX LI

PEARSO!’ PRODUCT-MOMENT CORRELATION MATRIX

Sex

1,006

Age
p=ti, 263
Time -0, 1831
p=0,120
onset 0, 1817
p=0,150

vocal, L 1547
TS

Memory  ~0,130%
p=0,201

RecSp <0, 1067
p=1,248

ExpSp -0,1021

0. 2%
Read 0,065
p=0,458
Write  =0,2004
p=0,097

pepress ~0,0353
p=0,411

Age

1,000

=i, 360
0L

-0,5921
P, 000

-, 45068

Pt 0

0,2237
p=0,075

0,1628
p=0,148

0,6543
P=0,000
-G, 1812
p=0,122

0,1418
p=0,182

-0,04%0
p=0, 12

1,000
-0,7158
p=0,000

0, 0085
P, AT

-0, 1433
p=1,180

[T
pe0, 246
-0,0262
p

n,0%7
=, 08

0,0617
p=0, 17
~13, 090}
P=0,264

4,067
p=0, 134

0,0762
p=0,314

-0,0707
p=0,326

Info Digits
1,000
=il 4399 1,600
£e0,002
-0, 0767 0,4741 1,000
p=0,313 p=0,001

4, 7027 0,4984 1,000

p=0,000 p=0,000

0,8044  0,3752 0,7146

p=0,000 p=0,007 p=0,000
0,146 -0,3811 -0,5598 0, 5500
p=0,174 p=0,006 p=0,000 p=0,000
0,0900 ~0,4795 -0,4252 -0,4836 i
p=0,283 £=0,001 p=0,002 p=0,001 ;
0,52¢4 -0,6263 .0,4604 -0,5415
p=0,000 p=0,000 p=0,001 p=0,000 4
-0,1660 ~0,2036  -0,2493 -0,4410
p=0, 144 p=0,095 p=u,053 p=0,002
0,0675  -0,4492  -0,4740 ~0, 4765

1333 p=0,001 p=0,001 p=0,001
0,0026 -0,1326 ~-0,1618 -0,1617 1
p=0,493 p-0,198 p=0,150 p=0,150
i 5




l\ - TEARSON PRODUCT-MOMENT CORR)

Vocab  Memory Dopress
Vocab 1,000
Memory  ~0,4551 1,000
p=0,001
Recsp ~0,5660 0,506 1,000
p=0,000 p=0, et
Expsp -0,6230  0,4483 4547 1,00
p=0,000 p=0,001 p=i' 01
Reag 7T 0,388 0, Jaoe 1006
| B p=0,114 p=0,019 p=0,01%
i write -0,4810  0,3711 10,6076 , [
p=0,001  p=0,007  p=0,000 [N
Depress  =0,2418 10,2610 09,4650 ORS00 1,000
p=, 059 1025 pR0,DOL pED, Pl pa0,070
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