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ABSTRACT 

Thirty-two parkinsonians were compared to 32 age-, sex-, and 

education-matched healthy controls on measures of depression (Beck 

Inventory), dementia (Mattis Dementia Rating Scale), and primary and 

secondary memory components of Free Verbal Recall. Parkinsonians were 

found to be more depressed, with greater impairment of secondary 

memory. There were no significant group differences in primary memory 

or general cognitive functioning. 

Sub-groups of 41 parkinsonians (including the 32 patients 

described above) were used to compare the relative contributions of 

depression, age of onset, and general cognitive decline to the 

observed secondary memory deficit. Depressed parkinsonians demon

strated more impaired primary memory than did nondepressed parkin

sonians, but did not account for the difference in secondary memory. 

Parkinsonians with later ages of onset demonstrated greater depression 

and cognitive decline over a shorter length of illness, and parkin

sonians with greater cognitive decline performed more poorly on the 

measure of secondary memory. Comparisons of parkinsonians with 

predominant unilateral motor symptoms (either right or left) to those 

with equal bilateral symptoms revealed the bilateral group to be 

significantly older, with later ages of onset but no difference in 

length of illness. 

vii 
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It is concluded that later age of onset is a critical factor 

that is more likely to be associated with depression and declines in 

cognitive functioning than is seen with earlier age of onset. The 

relationship between age of onset and cognitive decline is not 

accounted for by age alone, length of illness, nor by the interaction 

of age with parkinsonian symptoms. Furthermore, the presence of 

bilateral symptoms may serve as a marker for the dluster of symptoms 

associated with later ages of symptoms onset. 



INTRODUCTION 

In 1817, James Parkinson wrote An Essay on the Shaking Palsy 

in which he described symptoms of the disease which bears his name 

today. The clinical picture of Parkinson's disease includes four 

separate groups of physical signs: tremor, rigidity, akinesia, and 

loss of normal postural reflexes. According to Klawans and Cohen 

(1970), "the tremor consists of rhythmically alternating contractions 

of a given muscle group" (p. 7) and tends to affect more distal parts 

of extremities first. Rigidity refers to "resistance to passive move

ment" (p.9) and, although it is anatomically widespread, it tends to 

be most prominent at large joints such as the elbow. Akinesia, or 

bradykinesia, refers to "a marked poverty of spontaneous movements, a 

loss of normal associated movements and slowness in the initiation and 

execution of all voluntary movements" (p. 7). The fourth group of 

signs, loss of postural reflexes, is concerned with disorders of equi

equilibrium and posture (e.g. the head falling forward, or the body 

stooping forward). 

In addition to these physical signs, depression and dementia 

are often seen in Parkinson's disease. Although Parkinson originally 

wrote in his description of "the senses and intellects being unin

jured" (1817/1974, p. 10), numerous studies have since established 

that mental symptoms regularly occur in parkinsonism (Celesia & 
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Wanamaker, 1972; Hakim & Mathieson, 1978; Lieberman, 1978; Robins, 

1976; Warburton, 1967). 

2 

Although the onset of the classic physical signs, such as 

tremor, is likely to be well-dated by patients, many of the early 

manifestations of the disease may go unnoticed for a number of years. 

Schwab and England (1956) report that some of these early signs 

include minor loss of motor dexterity, unilateral fatigue or awkward

ness, and slight slowing in performance of well-practiced tasks, such 

as dressing. The disease is marked by a progressive course in 

virtually all patients, but may vary greatly in degree and rate 

between different patients, and even within anyone patient over 

time. Finally, however, many years of progressive deterioration 

generally result in a patient who is severely disabled. 

Three major types of parkinsonism have been described by 

Klawans and Cohen (1970). Post-encephalitic parkinsonism has been 

linked to individuals with histories of both mild and severe 

encephalitis lethargica, particularly with regard to the world-wide 

epidemic of that disease from 1917 to 1926. Therefore, it is thought 

that the incidence of this type of parkinsonism may be steadily 

declining, as surviors of that epidemic decrease in number. A second 

type is termed arteriosclerotic parkinsonism. This type is distin

guished by a comparative lack of tremor, the presence of cognitive 

impairment (memory loss, dementia) and a course of decline that is 

marked by "a series of acute exacerbations" (p. 13). However, Klawans 

and Cohen suggest that there is actually very litle evidence to 



3 

suggest arteriosclerosis as an etiological basis for parkinsonism. In 

fact, they conclude that "it is tenuous at best to assume that the 

coexistence of two progressive disease states (arteriosclerosis and 

parkinsonism) makes the presence of this etiologic mechanism more 

definite" (p. 14.). 

The third and most common type of parkinsonism is known as 

idiopathic parkinsonism. Although the etiology of this type is as yet 

unknown, the accompanying neuropathological changes have been prin

cipally located in the substantia nigra of the basal ganglia 

(Carp~nter, 1978; Kandel & Schwarz, 1981). This anatomical region was 

first implicated in 1919 by Tretiakoff on the basis of nine cases of 

parkinsonism in which he observed "perfect and constant coincidence of 

lesions of the substantia nigra with disorders of tone and the absence 

of contradictory cases in which the substantia nigra is affected 

without any accompanying disorders of tone" (p. 24). The most prom

inent type of lesion associated with parkinsonism involves the loss 

and destruction of the pigmented cells of the substantia nigra. Since 

these pigmented cells normally synthesize the neurotransmitter, 

dopamine, and transmit it along the nigrostriatal tract to axon 

terminals in the striatum, any depigmentation (reflecting cell loss) 

in this area results in a reduction of dopamine (Carpenter, 1978). 

In general, the neurophysiological effect of dopamine is 

considered to be inhibitory in nature (Klawans & Cohen, 1970). On the 

other hand, the cholinergic transmitter, acetylcholine, can be thought 

of as exerting an opposite excitatory effect on the striatum that is 
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normally balanced by dopamine. If an imbalance occurs as a result of 

a decrease in dopamine levels, then less of an inhibitory effect 

occurs to counter the excitatory effect of acetylcholine. In this 

respect, then, the decrease in dopamine levels can acount for the 

presence of tremors at rest in parkinsonian patients. This model, as 

conceptualized by Klawans and Cohen, also suggests at least two 

strategies for correcting this imbalance and obtaining improvement in 

symptoms: (a) increase the levels of dopamine, or (b) decrease or 

block the action of acetylcholines. Both of these strategies form the 

basis for treatment of Parkinson's disease today. 

Treatment of this disorder was limited for many years to 

extracts from the belladonna plant, which were found to be somewhat 

effective in relaxing muscles and qUieting tremors. Following World 

War II, many synthetic anticholinergic drugs were developed which were 

believed to "have a somewhat better ratio of therapeutic to side 

effects than the belladonna derivatives" (Klawans & Cohen, 1970, p. 

17). Antihistamines have also been used in treating Parkinson's 

disease. 

By 1960, researchers, such as Hornykiewicz, had reported the 

discovery of a brain dopamine deficiency in parkinsonian patients 

(Kandel & Schwartz, 1981). Although investigators had originally 

hoped to treat the disease by restoration of dopamine levels, the use 

of dopamine itself proved to be ineffective, since the substance could 

not cross the blood-brain barrier. However, levodopa, dopamine's 

metabolic precursor, was found to be able to cross this barrier and be 



quickly metabolized into dopamine. Levodopa (L-dopa) was finally 

approved as a prescription drug in 1970. Adverse side effects, as 

well as the effective dosage level, have since been reduced with a 

1evodopa-carbidopa combination that is marketed as Sinemet (Gerald, 

1981). 

Differential Effects of Medications 

Anticholinergics 

5 

The use of anticho1inergics in the treatment of Parkinson's 

disease is intended to block the action of the cholinergic neuro

transmitter, acetylcholine, thus improving the imbalance that results 

from diminished levels of dopamine. However, the cost of this 

therapeutic strategy may involve interference with memory functions, 

which appear to be dependent on cholinergic transmission (Davis, et 

al., 1978; Drachman, 1977; Drachman & Leavitt, 1974; Peters & Levin, 

1977; Peterson, 1977; Sitaram, Weingartner & Gillin, 1978) 

For instance, in a study using an anticholinergic drug, 

scopolamine, on normal subjects, Drachman and Leavitt (1974) found no 

effect on immediate memory, as measured by digit span. However, they 

reported significantly greater impairment in the storage and free 

recall of both words and digits. The scopolamine group also performed 

significantly worse on other cognitive tasks, such as the performance 

sub-sections of the Wechsler Adult Intelligence Scale (WAIS). 

Drachman later concluded that "the pattern of cognitive deficits 
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produced by cholinergic blockade closely resembles that seen in normal 

aging" (1977, p. 783). 

In this later study, Drachman (1977) used scopolamine in two 

different ways in order to determine whether the observed deficits 

were due to (a) interference with a specific relationship betwen the 

cholinergic system and memory, or (b) the more indirect effects of 

general lethargy and impaired attentiveness that commonly accompanies 

the administration of scopolamine. Half of Drachman's subjects went 

on to receive physostigmine. This ~rug is an anticholinesterase, 

which acts as a close opposite to scopolamine by inhibiting the 

enzymatic breakdown of acetylcholine after its synaptic release, thus 

prolonging its action. The other half of the subjects received 

d-amphetamine, which has a known stimulating effect with an increase 

in alertness (Gerald, 1981). It was found that physostigmine reversed 

many of the scopolamine induced memory/cognitive deficits, while 

d~amphetamine produced no significant improvement. This led Drachman 

to conclude "that the cholinergic system has a specific relationship 

to memory and other cognitive functions" (p. 789). 

Additional evidence for the implication of cholinergic 

processes in memory functioning has been reported by Peterson (1977). 

Here, three levels of scopolamine were administered to different 

groups of subjects, all of whom were tested on a word recall task at 

different time intervals following the drug injections. The detri

mental effects of scopolamine were found to increase with dosage size, 

interfering with the acquisition of new information. Previously 
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learned material (word lists given prior to the injection) was re

tained in delayed recall following the injection, but immediate recall 

was severely impaired for word lists given after the injection. In 

other words "the drug had a profound effect on the acquisition of new 

material but little effect on the recall of the material once it had 

been learned" (p. 288). 

Recent studies have extended these findings and addressed the 

effects of anticholinergic drugs on memory in parkinsonian patients. 

Syndu1ko, et a1. (1981) used the anticholingergic agent, benztropine 

mesy1ate (Cogentin TM) in a design similar to that of Peterson (1977). 

Even though "the dosage of benztropine mesylate was therapeutically 

effective for parkinsonism, as determined by physicians' ratings, . 

patient self-report, and quantitative evaluation" (p. 65), Syndu1ko, 

et a1. found that this drug, like scopolamine, "has a statistically 

significant adverse influence on the recall of new verbal material" 

(p. 64). Specifically, they found that patients receiving benztropine 

mesy1ate recalled significantly fewer words after presentation of 

lists of 20 words than did patients receiving a placebo. Consistent 

with previous studies (Drachman & Leavit, 1974; Peterson, 1977), 

however, immediate memory (digit span forward and backward) was not 

impaired. 

Additional findings of these effects on patients with 

Parkinson's disease were reported by Sadeh, Braham and Modan (1982). 

They compared a group of parkinsonian patients who were receiving 

anticholinergic medications, a group not receiving anticho1inergics, 
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and a group of normal control subjects. Four memory tasks were 

employed: (1) digit span forward, (2) digit span backward, (3) recall 

of a number of named objects after five minutes, and (4) delayed digit 

span recall after counting from one to ten. They found that subjects 

performed significantly worse on the final task (delayed digit span 

recall) while receiving anticholinergics. There was no difference 

between groups on digit span forward, and only trends toward poorer 

performance while receiving anticholinergics on the reversed digit 

span and delayed recall of named objects. 

The data of this study are compatible with previously cited 

studies. However, this previous work suggests that deficits would be 

most apparent in acquisition of new learning. Since two of the tasks 

in this study (delayed digit span recall and delayed recall of named 

objects) represent new learning, it is puzzling that recall of named 

objects was not significantly impaired as well. One possibility is 

that the two tasks may represent quite different levels of difficulty. 

Delayed digit span recall not only involves storing a random set of 

numbers, but the task also demands that a competing task of arbitrary 

numbers (counting from one to ten) be performed before completing the 

response. In contrast, for recall of named objects after five 

minutes, although competing verbal activity may occur, the inter

ference effect is not likely to disrupt the material as directly as in 

the digit span since the object names can be stored semantically as 

well as verbally. 
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Levodopa 

The use of levodopa has also been the subject of research, 

primarily due to its dramatic effectiveness in the treatment of the 

clinical symptoms of Parkinson's disease. In 1971, Beardsley and 

Puletti reported on a study in which patients receiving antichol

inergics versus levodopa were compared in the first and sixth months 

of treatment on measures of personality (Minnesota Multiphasic 

Personality Inventory - MMPI) and intellect (Wechsler Adult Intel

ligence Scale). They found no consistent changes in personality in 

either group, aside from an elevated score on Scale 2 (depression) 

that is characteristic of patients with neurological disorders. 

However, while the anticholinergic group declined slightly on 

intellectual measures over the six-month comparison period, the 

levodopa group actually improved, so that group differences of 9.6 

points (Verbal IQ), 7.7 points (Performance IQ) and 9.0 points (Full 

Scale IQ) were reported. 

Loranger, et al. (1972a) reported similar initial improvement 

on the WArS in half of a 40-patient sample between testing at five and 

thirteen months of treatment. However, this study demonstrated that 

the subjects failed to maintain their initial improvement and declined 

to pre-treatment levels on the WAIS by thirteen months following 

initiation of treatment. Part of this decline was attributed to either 

a direct or indirect effect of L-dopa, since patients with the 

greatest initial increase in WAIS scores showed the greatest decrease 

in the follow-up retest. The authors concluded that "the later 



decline was probably caused by the waning influence of L-dopa, the 

onset or progression of the intellectual impairment common to 

parkinsonism and the normal aging process, and the impact of other 

physical illneses" (p. 1388). 
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Riklan, Whelihan, and Cullinan (1976) reviewed a number of 

early studies in this area in which "significant increments in scores 

on tests of intelligence, perceptual-motor, and memory functions were 

found during various times on levodopa" (p. 173). However, they 

observe that these studies often failed to use outside control groups, 

relying instead on pre- and post-measures of a variety of cognitive 

measures. Practice effects, as they point out, would be at least one 

major source of confound in such designs. 

In their own study of the effects of levodopa on psychometric 

test performance, Riklan, et a1. (1976) tested 40 parkinsonian 

patients over a five year period. They used as controls a group of 30 

parkinsonian patients on a variety of other anti-parkinsonian drugs, 

48 parkinsonian patients on short-term 1evodopa therapy with a mean of 

one year and one month of treatment, and a group of 44 spouses of 

patients. They found that the long-term levodopa group did better 

than the other two patient groups on WAIS subtests of Comprehension 

and Picture Completion, but did more poorly on tests of short-term 

memory. Overall, a lack of mean score differences between the three 

patient groups was reported, while the control group of spouses 

performed significantly better at all times on the test battery. 

Riklan, et al. concluded that if "ievodopa increases behavioral 
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activation in the parkinsonian patient, no long-term mean score 

psychometric differences appear to result" (p. 177). 

The presently reviewed research suggests that levodopa 

treatment may lead to an initial temporary improvement in cognitive 

functioning, which is later followed by a decline to pre-treatment 

levels. This decline has generally been attributed to progression of 

the disease process. In a review of related research, however, Mayeux 

(1982) notes that "in severely demented patients, levodopa has been 

found to be associated with extremely undesirable effects" (p. 90) 

such as agitation, somnolence, hallucinations, depression and 

delusions. He suggests that "levodopa may have also contributed in 

some way to a permanent dementia in a patient with Parkinson's 

disease" (p. 90). 

Sacks, et al. (1972) studied the effects of levodopa treatment 

on 15 parkinsonian patients who were considered to have "significant 

impairment of higher functions" (p. 516). Thirteen of these patients 

showed the desired therapeutic response in all physical symptoms, such 

as akinesia, rigidity, tremor and postural impairments. However, 

after 15 weeks, allIS cases were marked by undesirable mental 

changes, such as excitement and hyperkinesia. After two more weeks 

(17 weeks total'treatment) "these patients were precipitated into a 

functional disorganization resembling an advanced dementia" (p. SIB). 

These researchers found that adverse reactions occurred in demented 

patients even with the smallest dose of levodopa necessary to effect 

beneficial physical responses. They concluded that "parkinsonian 
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patients with dementia may suffer prolonged and perhaps permanent 

disorganization of higher functions from the administration of L-dopa 

and should be given this drug only with the utmost caution" (p. 519). 

It appears, therefore, that the deleterious effects of levodopa on 

cognition cannot be ruled out. Like the anticholinergics, use of 

levodopa remains suspect as a possible contributing factor to 

cognitive decline in at least some patients with parkinsonism. 

Effects of Depression in Parkinsonism 

Researchers have consistently reported high rates of 

depression among patients with Parkinson's disease. In a recent 

review of pertinent research, Mayeux (1982) concluded that "between 40 

and 50 percent of all patients with Parkinson's disease develop 

depression at some point during the course of their illness" (p. 

179). For example, Warburton (1967) used the Maudsley Personality 

Inventory to divide a group of 140 parkinsonian patients into three

groups based on those with fleeting depressive symptoms (Grade 1), 

sustained symptoms with poor adjustment to illness (Grade 2), and 

sustained symptoms with suicidal thoughts or ideation (Grade 3). In 

the total parkinsonian group, he found depression in 56 percent of 

males and 71 percent of females, as compared to 23 percent of males 

and 47 percent of females in controls matched by age, sex, and 

presence of various medical disorders. The difference between groups 

was even more striking when the Grade 1 group was removed. This 

yielded a prevalence of depression in 52 percent of males and 60 



percent of females in the parkinsonian group, as compared to only 1 

percent of males and 11 percent of females in the control group. 
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Neurologically impaired patients have been used as controls in 

studies of depression in parkinsonism. Both Horn (1974) and Robins 

(1976) found parkinsonian patients to be significantly more depressed 

than these controls using the MMPI and the Hamilton Depression Scale 

as measures of depression. The use of patients with other chronic 

disorders does not, however, necessarily constitute the most appro

priate control group for studies of Parkinson's disease. Mindham, 

Marsden, and Parkes (1976) have pOinted out factors such as type of 

disability, type of medications, and possible neurotransmitter 

deficiencies that could conceivably contribute to the mental symptoms 

(e.g. depression) in Parkinson's disease. Therefore, comparisons of 

parkinsonian patients to patients with other neurological di~orders, 

as well as to healthy controls, may be confounded by variables such as 

these that are difficult to control for. 

The effect of depression on memory (in otherwise healthy 

patients) has been studied by Cronholm and Ottosson (1961). They 

compared depressed patients with non-depressed surgical patients on 

tasks involving immediate reproduction of material, delayed 

reproduction of the same material after three hours, and the amount of 

retention (difference between immediate and delayed reproduction). 

They found significant differences on all of their measures of imme

diate reproduction, but no significant difference in the amount of 

material retained. They concluded that "the 20 depressed patients, as 



compared to the controls, displayed impaired learning but did not 

differ in retention" (p. 199). 
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Henry, Weingartner and Murphy (1973) compared the serial 

learning performance of depressed patients to their performance 

following treatment with anti-depressant medications, when they were 

independently rated as non-depressed. They found that patients 

performed significantly worse, while depressed, on trials 2 through 6 

of the serial learning task, but not on the first trial, which was 

considered to be a measure of short-term memory. These results were 

interpreted as "an inability to shift information from short- to 

long-term storage" (p. 968) in depressed patients. Miller (1975) later 

suggested that these findings could also "indicate a deficit in 

sustaining motivation to perform well, rather than a deficit in 

information transfer" (p. 243). 

Sternberg and Jarvik (1976) also compared m~mory in depressed 

(otherwise healthy) patients before and after treatment with 

anti-depressant medication. They used tasks similar to those of the 

previously cited Cronholm and Ottosson (~961) study, ~nd likewise 

concluded that depression is associated with an impairment in 

short-term memory, but no impairment of retention. Sternberg and 

Jarvik note that these results are inconsistent with Henry, et a1.'s 

(1973) finding that depression is associated with difficulty in 

transferring information from short- to long-term memory. However, no 

explanation was suggested, and the need for further study was 

indicated. 
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The foregoing research supports the conclusion that depression 

is associated with impairment of memory, probably most affecting 

short-term memory and initial learning, rather than storage/retention 

of material. Since such a large percentage of parkinsonian patients 

has consistently been found to be depressed, .this raises an important 

issue: to what degree can cognitive impairment in Parkinson's disease 

be accounted for by depression? 

Cognitive Deficits in Parkinson's Disease 

The occurrence of cognitive impairment and dementia in 

parkinsonian patients has been found, in numerous studies, to vary 

from 20 to 77 percent (Mayeux, 1982). Of these, the most frequently 

reported deficits have tended to relate to perceptual, motor or 

visuo-spatial abilities. For example, Loranger, et al. (1972b) used 

the WAIS to study intellectual impairment in a non-institutionalized 

group of parkinsonian patients. They reported a significant 20-point 

difference between verbal IQ and performance IQ that could not be 

wholly accounted for by the effects of depression, physical dis

ability, medications, age, or length of illness. Of all the subtests, 

the four lowest scores occurred on the object assembly, digit symbol, 

block design, and picture arrangement subtests of the performance IQ. 

In contrast, the four highest scores were obtained on the comprehen

sion, vocabulary, information and similarities subtests of the verbal 

IQ. 
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The occurrence of dementia and the nature of the accompanying 

cognitive deficits in parkinsonian patients has been described in a 

recent article by Pirozzolo, et al. (1982). In that study, 60 park

insonian patients and age-, sex-, and education-matched controls were 

compared on an extensive set of neuropsychological measures. It was 

reported that over 93 percent of parkinsonian patients were found to 

be impaired, relative to matched controls. Moreover, parkinsonian 

patients, as a group, performed significantly worse on all measures, 

except on tests for apraxia and object recognition, as well as a test 

of vocabulary taken from the WAIS. Significant differences were re

ported on such measures as the information, digit span, digit symbol 

and block design sub-sections of the WAIS, the logical memory and 

paired associates (both immediate and delayed procedures) sub-sections 

of the Wechsler Memory Scale, Trails A and B, and finger tapping speed 

from the Halstead-Reitan Neuropsychological Test Battery, and the 

Bender Recall Test. The average age of these parkinsonian patients 

was 62.7 years, with a mean duration of illness of 9.4 years, however, 

no relationship between impairment and age or length of illness was 

reported. 

In 1972, Garron, Klawans and Narin reported the results of a 

study in which 47 parkinsonian patients were compared to a matched 

control group on four tests of intellectual ability which had been 

adapted from Guilford's comprehensive model of intelligence. They 

divided the patients into two groups based on their time scores. The 

faster group was found to perform similarly to controls, while the 
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slower group was significantly more impaired than both the controls. 

and the faster patient group. Even though the slower group was found 

to be significantly older than the faster patient group, Garron, et 

ale concluded that this difference could not be attributed to age 

alone, since age-matched controls were used in the study. Nor could 

the impairment be attributed solely to duration of illness, since the 

duration of the disease did not differ in the two groups of patients. 

Instead, they speculated that "it is the interaction of age and the 

disease process which is responsible" (p. 450). 

Mayeux (1982) has described a different hypothesis to explain 

this data, suggesting that 

two separate forms of parkinsonism might exist: a motor 
disorder, typically in younger patients with the usual 
progression of the illness and therapeutic response; and a 
motor-"cognitive" disorder, occurring in older patients with a 
more fulminant course and poor response to therapy. (p. 86) 

He cites as supporting evidence the fact that a close relationship 

between the severity of disability in parkinsonism and impairment of 

cognitive functioning has been well-documented in several studies 

(e.g. Lieberman, et al., 1979; Mayeux, 1981). 

Additionally, parkinsonian patients were grouped by Sroka, et 

a1. (1981) as either typical or atypical. Although age was similar 

for both groups, the duration of illness was significantly less for 

the atypical group. Various cognitive deficits (impaired abstraction, 

reasoning and memory) were found in 68 percent of the atypical group 

and in only 15 percent of the typical group. 
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Albert, Feldman and Willis (1974) have postulated a "sub-

cortical dementia" in which the same lesions of the brainstem and 

basal ganglia that are thought to be responsible for the motor 

symptoms of parkinsonism could also contribute to cognitive deficits 

in these patients. However, other researchers have suggested that 

this atypical group of patients, which presents with more rapid and 

severe progression of the disease along with accompanying dementia, 

may reflect the concomitant presence of Alzheimer's disease. This 

notion is supported by histological examinations of the brains of 

demented parkinsonian patients that have found the anatomic features 

(neuritic plaques and neurofibrillary tangles) in the cerebral cortex 

consistent with Alzheimer's disease (Hakim and Mathieson, 1978; 

Boller, et al., 1980). 

Mortimer, et ale (1982) have succinctly summarized the 

theoretical lines of research that have been pursued in the attempt to 

distinguish parkinsonian dementia from Alzheimer's type dementia 

(SDAT), or a distinct "subcortical dementia": 

Neuropathologic studies suggest that demented Parkinson 
patients have structural cortical changes similar to those of 
Alzheimer disease. If the cognitive impairment results from 
the same subcortical lesions causing the motor symptoms, there 
should be a correlation between the severity of motor symptoms 
and the degree of the neuropsychologic deficit. On the other 
hand, if the cognitive deficit is due to cortical lesions, the 
relationship between the motor and cognitive disorders might 
be weak or absent. (p. 133) 

Mortimer, et al. went on to describe the results of such an invest-

igation. They found "an association between the severity of motor 

symptoms (primarily bradykinesia) and the degree of neuropsychologic 
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deficit, suggesting that cognitive impairment may result from the same 

subcortical lesions that cause the motor symptoms" (p. 136). However, 

they also reported a significant inverse relationship between 

increased tremor and impaired spatial memory. These results were 

interpreted to "imply that there are two forms of Parkinson's disease, 

one with predominant tremor and relatively intact intellectual func

tion, and the other with more marked bradykinesia and neuropsychologic 

impairment" (p. 136). 

Another study which addressed the issue of dementia in 

parkinsonism investigated 520 patients over an eight year period. 

Lieberman, et a1. (1979) determined that 168 (32 percent) of the 

sample exhibited moderate to marked dementia, on the basis of con

fusion, disabling impairment of memory, and inability to recognize 

familiar places and to act or speak coherently: The average age of 

demented patients was significantly older than non-demented patients 

(70.4 versus 65.5 years). Comparison with an age-matched control group 

of spouses, however, suggested that the dementia was related to the 

disease, rather than to age (dementia was found in 32 percent of the 

patients and 3.4 percent of the spouses). It was also reported that 

the demented patients in this sample were significantly older at the 

time of onset (62.8 versus 58.5 years) and demonstrated more severe 

impairment more rapidly, and also responded less favorably to 

levodopa. It was again suggested in this study that parkinsonian 

patients with dementia may represent a different disorder than 

nondemented parkinsonians. 
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Memory and Parkinson's Disease 

Wilson, et al. (1980) compared older and younger non-demented 

parkinsonian patients to normal control groups matched by age, 

education, and verbal IQ (Peabody Picture Vocabulary Test). All of 

these subjects were compared on their performance of a task based on 

Sternberg's (1975) paradigm for measuring the speed and accuracy of 

short-term memory retrieval. In this procedure, subjects are given a 

variable, but brief, "memory set" of digits to memorize. Then, each 

subject is shown a test digit which mayor may not come from the 

memory set. The subjects are required to designate whether or not the 

test item belongs to the memory set by pressing one of two keys. In 

this way, both speed of response and accuracy of response can be 

measured. Wilson, et ale (1980) found that the total parkinsonian 

group responded with normal accuracy, consistent with the fact that 

this was a non-demented sample of patients. However, the short-term 

memory scanning time that is reflected in the slope of reaction time 

by set size (i.e. the time required to scan short-term memory and 

compare the test item to each of the memory set items) was found to be 

significantly slower for the older (but not the younger) group of 

parkinsonian patients. This result was interpreted as evidence that 

the slowing of memory scanning "observed in the older parkinsonian 

patients is a specific deficit and not part of a generalized memory 

breakdown" (p. 71). 

The model on which this research depends conceives of memory 

as a multi-stage information-processing system (see Kaszniak, Poon & 
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Reige, in press). The first stage, referred to as the sensory 

register by K1atzky (1980), refers to the initial input of stimulus 

information from the outside world through the various senses. This 

is generally thought of as an extremely brief stage, characterized by 

the important function of pattern recognition. Pattern recognition 

essentially serves to encode incoming stimuli in a way that permits 

information to be passed on to the primary (Norman, 1969) or short

term memory (Klatzky, 1980) stage of this information-processing 

model. Anderson (1980) has also referred to this second stage as a 

"working memory, holding only knowledge currently in use" (p. 166). 

The third stage of memory in this model is secondary (Norman, 1969) or 

long-term (K1atzky, 1980) memory. Long-term memory seems to serve as 

a more or less permanent record of experiences with stimuli in the 

world. 

Although these three stages are described in discrete terms 

here, the model suggests that a great deal of interdependence exists 

between them. For instance, Anderson's description of the second stage 

as a "working memory" aptly captures the sense of bits of information 

being called up, or recalled, from long-term memory (LTM) into 

short-term memory (STM), perhaps in order to process newly arriving 

information from the sensory register. Of course, the very process 

that has been called pattern recognition relies implicitly on the 

assumption that incoming stimuli can be matched, or recognized, on the 

basis of information that is already held in some sort of LTM capacity 

(Klatzky, 1980). 
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It is the second, STM, stage of memory processing that served 

as the focus of George Miller's (1956) classic summary of early 

research on human information processing, entitled "The Magical Number 

Seven, Plus or Minus Two". This portion of memory seems to involve a 

temporary information storage function in that it is limited by both 

the amount of information that can be held, as well as the length of 

time information can be held. However, research indicates that the 

storage capacity of STH can be increased by chunking, or organizing 

several discrete items into one large unit. For example, the follow

ing seven single letter units, b-o-y-g-i-r-l, can be re-organized into 

the two units, boy-girl (Miller, 1956). The amount of time that in

formation can be held in STM can also be increased through rehearsal 

of that information being held in STM (Klatzky, 1980). 

While the results of Wilson, et al. were based on a task that 

measured scanning time in STM, two other tasks have been used prin

cipally as measures of STM capacity in the research that is most 

relevant to this multi-stage model of memory. One of these is referred 

to as a memory span task. This consists of a subject being given a 

brief list of items which are to be repeated immediately afterwards. 

Items can be aBded to this list until the subject can no longer repeat 

the list correctly. Usually about seven discrete items is considered 

to be the capacity of memory span measures of STM. rhe other measure, 

known as a free-recall task, involves presenting a much longer list of 

items to subjects and then asking them afterwards to recall, in any 

order, as many of the items as they can. In general, two measures are 
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obtained using this free-recall paradigm: the percentage of words that 

are recalled from the original list, as well as the numerical order in 

which the recalled words appeared on the original list. The items 

that are recalled result in what is known as a serial position curve. 

Previous research with this paradigm has consistently shown 

that the serial position curve shows better recall of a few items at 

the beginning of the list (primacy effect) and the last few items at 

the end of the list (recency effect) (Klatzky, 1980). This is 

explained within the multi-stage memory model in the following way. 

The primacy effect is thought to represent the recall of items from 

long-term memory. Presumably the first few items of a list are 

rehearsed and encoded into LTM, but by the sixth or seventh item, the 

STM capacity has already been exhausted by the rehearsal and encoding 

of the first few items. Thus, there is no room for later items to be 

encoded into LTM. At the time of free recall of the list, however, 

the most recently presented words are still present in STM and thus 

can be easily reported from that source. Even if free recall of the 

list is delayed, the last items can still be rehearsed and success

fully held in STM, while the first items would remain in LTM. 

The free-recall paradigm offers at least two distinct 

advantages for use in the study of memory in Parkinson's disease 

patients. First, the task has been clearly related in the literature 

to a viable theoretical model of memory (Klatzky, 1980). Second, the 

paradigm has the additional advantage of providing evidence of 

deficits in STM as well as LTM in a single measure. 
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Focus of Research 

A number of issues have been reviewed with regard to Park

inson's disease. However, it is clear that important questions still 

remain. The present research was intended to focus on four aspects of 

parkinsonism: (a) the performance of parkinsonian patients on a free

recall task, (b) the possibility that two forms of parkinsonism exist, 

distinguished primarily by age of onset and degree of cognitive 

impairment, (c) the effects of drug treatment for parkinsonism on 

performance of the free-recall task, and (d) the relationship between 

presence of depression and performance on the free-recall task. 

More specifically, the following hypotheses were formulated. 

1. Since memory deficits have been previously observed in parkin

sonian patients beyond those expected in normal, ~ge-matched subjects, 

parkinsonian patients, as a group, are expected to perform more poorly 

than normal controls on a free-recall task. 

2. Since parkinsonian patients with late onset of the disease have 

been characterized as having more significant cognitive impairment and 

poorer response to treatment, patients with late onset were expected 

to do more poorly on a free-recall task than patients with earlier 

onset of the disease. 

3. A significant interaction was expected between type of medi

cation used (anticholinergic vs. levodopa) and age of onset (early vs. 

late). Levodopa may help prevent further cognitive decline in non

demented patients, while anticholinergics are considered to contribute 

to cognitive (memory) deficits. However, patients with later onset of 
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the disease tend not to respond as well to treatment as patients with 

an earlier age of onset. Therefore, it is expected that levodopa 

patients with early onset will perform best out of all parkinsonians 

on a free-recall task. 

4. Since depressed subjects have been found to perform worse than 

healthy subjects on memory tasks, it is expected that depressed 

patients will perform more poorly than non-depressed patients on the 

free-recall task. 



METHOD 

Subjects 

A total of 83 adult volunteers participated in this study, 

including 43 adults with neurologic diagnoses of idiopathic parkin

sonism, and 40 healthy control subjects. The parkinsonian subjects 

were recruited ~hrough a local parkinson support group (Parkinson 

Education Program/Tucson) and newspaper publicity. Spouses of 

parkinsonian subjects were also asked to participate, along with 

volunteers from senior citizen groups, all of whom were healthy. 

After obtaining informed consent (see Appendix A), all subjects were 

screened through neuropsychological and psychiatric evaluations in 

order to ensure groups of subjects with no other history of neurologic 

or major psychiatric disorder, except depres- sion. Fourteen 

parkinsonian subjects with previously uncertain diagnoses were also 

seen by a neurologist who was associated with this project in order to 

confirm or disconfirm the diagnosis of idiopathic parkinsonism. 

For purposes of inter-group comparisons, parkinsonian (p) and 

healthy (H) subjects were individually matched by age, sex and educa

tion, resulting in groups having 19 men and 13 women. There were no 

significant differences between these groups in mean ages (P = 68.47; 

H = 68.56) or education (p = 13.31, H = 13.50). All 32 parkinsonians 

were right-handed, as were 31 of the healthy controls, with one 1eft

handed healthy male. Eleven parkinsonians and eight control subjects 
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who could not be matched for sex and age within two years were 

excluded from this matched sample. 
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A larger sample of parkinsonians was also used in separate 

analyses, in order to examine variables that might contribute to 

observed differences between parkinsonians and healthy subjects. 

Forty-one parkinsonians (from the total available group of 43) were 

used for these wi~hin group comparisons, excluding one man who 

reported a history of surgical intervention for parkinsonian symptoms, 

and one woman whose diagnosis of idiopathic Parkinson's disease could 

not be confirmed. In this group, 27 males and 14 females ranged in 

age from 39 to 82, with a mean age of 66.68 years. Forty were 

right-handed and one was left-handed, while ten reported latera1iza

tion of symptoms on the right, 17 on the left, and 14 reported 

bilateral involvement of symptoms. The group mean age of onset was 

59.56 years of age, ranging from 31 to 76, and length of illness 

ranged from 1 to 19 years, with a mean of 7.12 years. Subjects varied 

widely with respect to their use of specific prescribed anti

parkinsonian medications. However, the number of subjects associ~ted 

with dopaminergic and anticholinergic classes of medications was as 

follows: dopaminergic only - 31; anticholinergic only - 2; both 

dopaminergic and anticholinergic - 7; none - 1. 
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Materials 

Free Verbal Recall 

This task was used to derive measures of primary memory (PM) 

and secondary memory (SM). Subjects were presented with four random

ized 12-word lists, in which each word was visually presented on a 

2-1/2" x 3" card and simultaneously spoken at 2-second inter-word 

intervals. Words within lists were balanced for free recallability 

(Christian, et al., 1978). Subjects were instructed to report as many 

words as they could recall, in any order, at the end of each list 

presentation. The randomized order of word presentation was recorded 

for each list, followed by the order in which any words were recalled 

by the subjects (see Appendix B). Using Tulving and Colotla's (1970) 

procedure, the number of words recalled with six or fewer intervening 

items were considered to be a measure of primary memory, while the 

number of words recalled with seven or more intervening items repre

sented a measure of secondary memory. Intervening items included all 

words presented or recalled between the presentation and recall of a 

given word, so that a word presented in the tenth position and 

recalled in the third. position would have four intervening items and 

be considered part of the PM. Incorrect word intrusions on free 

recall were recorded and categorized as intrusions based on prior word 

lists, phonetically-associated words, semantically-associated words, 

or other intrusions. 
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Previous research (Wilson, Bacon, Fox & Kaszniak, 1983) 

employing this task has found both PM and SM measures to show 

impairment in elderly patients with dementia of the Alzheimer type 

(DAT). SM was more severely impaired than PM in the OAT group, and 

the size of the DAT patients' deficit increased linearly with 

increasing number of items between presentation and recall. More 

recently, Wilson and Kaszniak (in press) have shown the PM and SM 

measures to validly reflect memory deterioration in OAT patients 

(compared to normal controls) annually r~xamined for three years. 

These findings lend support to the validity of the PM and SM measures 

in documenting memory impairment in older adults. Support for the 

PM - SM distinction, in application with younger adults, can be found 

within the experimental psychologic (Watkins, 1974) and neuropsycho

logic (MoSCQvitch, 1982) literature. Further data, supporting the 

validity of this distinction in normal elderly subjects, was provided 

by Wilson, et ale (1983). 

Recognition Memory 

Recognition was assessed immediately following Free Verbal 

Recall by presenting subjects with the 48 words from the four 12-word 

lists, interspersed with 48 novel words of equivalent free recall

ability (see Appendix C). Subjects were asked to indicate whether 

each of the 96 words had been previously presented in Free Verbal 

Recall, and to specify on a three-point scale how certain they were of 

each yes or no response. Subject scores are based on the 



total number of items (out of 96 possible) correctly identified as 

target or alternative items. 

Mattis Dementia Rating Scale (MDRS) 
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This measure of general cognitive functioning was used to 

assess subjects' abilities in five general areas, including memory, 

abstraction, initiation and perseveration, attention and concentra

tion, and constructional praxis. Possible scores on the scale range 

from 0 to 142, with healthy individuals expected to achieve at least 

140. Gardner, et al. (1981) have shown this scale to be internally 

consistent (split-half reliability of r = .90) with a reported 

test-retest correlation of .97, for subjects 65 to 94 years of age. 

Several studies have supported the validity of the MDRS in 

documentation of cognitive deficits in demented individuals (see 

review in Kaszniak, in press). 

Beck Inventory 

This instrument was used as a self-report measure of 

depression. It has previously been shown by Gallagher, Nies and 

Thompson (1982) to have test-retest reliability of .90, and a 

coefficient alpha of .91, in a sample of 159 adults (77 depressed, by 

Research Diagnostic Criteria, and 82 normals) 60 years of age and 

older. Gallagher and colleagues (1983) have also recently shown 
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acceptable validity of the Beck, with only 16.67 percent misclassi

fication (using a Beck score of 11 or greater as denoting dpression) 

of elderly depressed (by Research Diagnostic Criteria) and nonde

pressed persons. Following Mayeux (1981), subjects scoring 10 or more 

on this scale, out of 84 possible points, were considered to be at 

least mildly depressed. 

Personal and Social History Questionaire 

This structured questionaire, constructed for this study, (See 

Appendix D) provides self-report information regarding family, social, 

medical (including medications), and employment histories of the 

participating subjects. It was used in the present project primarily 

to rule out neurologic or psychiatric difficulties which are unrelated 

to Parkinson's disease. 

Procedure 

All parkinsonian and healthy subjects were scheduled to meet 

with the same examiner for an abbreviated assessment of neuropsycho

logical functioning, lasting approximately one and one-half hours. 

The assessment tasks were administered in the order described above 

for all subjects. At the conclusion of the examination, subjects were 

given the Personal and Social History Questionaire, with instructions 

to complete it at home and return it at the time of their psychiatric 

interview, which was scheduled two to four weeks from the time of 



32 

their initial visit. Those subjects with any questionable presenta

tion and/or history of symptoms were seen by the participating 

neurologist at the time of either visit. 

Data were analyzed within Analysis of Variance (ANOVA) model 

using the Statistical Package for the Social Sciences (SPSS) (Nie, et 

al., 1975). The matched samples of parkinsonians and healthy controls 

were first compared on the various measures, followed by comparisons 

of sub-groups within the total parkinsonian sample based on sex, age, 

education, age of onset, length of illness, lateralization of 

symptoms, depression (Beck Depression Inventory) and general cognitive 

functioning (Mattis Dementia Rating Scale). 



RESULTS 

Parkinsonians Compared to Healthy Controls 

Parkinsonians and healthy control subjects were compared on 

pertinent demographic variables and neuropsychological measures using 

one-way ANOVAs. This analysis, summarized in Table 1, reveals that 

there are no significant group differences in age or education. There 

are also no significant differences between groups on the Mattis 

Dementia Rating Scale (MDRS), suggesting that there is no systematic 

lowering of general cognitive functioning in either group. Only a 

non-significant trend toward lower cognitive functioning is observed 

in the overall performance of parkinsonians. 

Parkinsonians are found to score significantly higher on the 

Beck Inventory, reflecting greater levels of depression among the 

parkinsonian group as compared to the matched healthy control group. 

In fact, when a Beck score cut-off greater than 10 is used, 47 percent 

of parkinsonians are found to be depressed as compared to only 12.5 

percent of healthy controls. 

Measures of primary and secondary memory, based on the Free 

Verbal Recall Task, reveal that there is no significant group differ

ence in primary memory between the two groups. However, parkinsonians 

are found to demonstrate significantly greater impairment of secondary 

memory than healthy controls. 
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Table 1. Group Means of Parkinsonians Compared to 
Healthy Controls Across Dependent Measures 

Parkinson Healthy F (1,63) E. 
(N = 32) (N = 32) 

Age 68.47 68.56 .003 N.S. 
S.D. 6.68 6.44 

Education 13.31 13 .50 .059 N.S. 
S.D. 2.83 3.30 

Beck Depression 10.56 6.97 6.42 <.05 
S.D. 6.46 4.84 

Dementia Scale 135.97 138.25 3.38 N.S. 
S.D. 6.46 2.86 

Free Recall 

1° Memory* 10.06 10.00 .01 N.S. 
S.D. 2.27 2.55 

2° Memory* 8.94 11.56 4.73 <.05 
S.D. 5.32 4.68 

Recognition 

,Right 71.59 74.28 1. 71 N.S. 
S.D. 9.72 6.37 

Wrong 24.34 21.69 1. 68 N.S. 
S.D. 9.67 6.36 

*Total number words recalled across 4 Free Recall lists 
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Comparisons of males and females across both groups reveal 

that there are no significant differences in age, education, or scores 

on the Beck Inventory or Mattis Dementia Rating Scale. Females across 

both groups perform significantly better than men on the secondary 

memory measure (average number words recalled across four free recall 

lists: men = 8.97, women = 12.12, ! (1,63) = 6.53, P < .05). 

However, there is no notable sex difference in primary memory. Nor 

are there any significant interactions between sex and diagnostic 

group on any of the measures. 

In assessment of recognition memory following the Free Verbal 

Recall Task, subjects were challenged to discriminate the 48 familiar 

words (four 12-word lists) of the Free Recall Task from 48 randomly 

interspersed novel words. T-test analyses reveal no significant dif

ferences between parkinsonians or controls in total number of correct 

and incorrect responses in this recognition task. 

Comparisons of Parkinsonian Sub-groups 

Significant differences were obtained between parkinsonian 

and healthy control subjects on measures of depression and secondary 

memory. Since the present study involves the investigation of 

sources of these differences as well as the demonstration of differ

ences, regression analyses, based on the entire parkinsonian sample (N 

= 41), were performed in an attempt to identify particular variables 

which contribute to the observed differences. Variables of particular 

interest were the effects of medications, depression and age of onset, 
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although attained education, present age, symptom lateralization, and 

the degree of diffusely impaired cognitive functioning were also 

considered. 

Step-wise regression analyses were not successful in revealing 

significant sources of variance which could be reliably assigned to 

single factors. It was felt that the number of subjects was not large 

enough to. consider the desired variables in a limited number of analy

ses. Therefore, the critical variables were considered separately 

using an Ana}ysis of Variance for each. 

Medication was not considered separately, since only two sub

jects who used anticholinergics alone participated in the study. The 

majority of subjects were using dopaminergic medications alone at the 

time of evaluation (N = 31), seven were using both dopaminergic and 

anticholinergic medications, and one subject used no medications. 

There were no indications of significant effects of medications in the 

regression analyses (employing "dummy" coding of medication types) 

which were performed. 

Age 

Parkinsonian subjects were first divided into two sub-groups 

based on age, with 16 subjects younger than 65 years of age, and 25 

subjects age 65 or older. Analyses of variance, summarized in Table 

2, reveal that the younger group has a significantly younger age of 

onset, but there are no significant differences between the two groups 

on measures of length of illness, the Beck Inventory, Mattis Dementia 

Rating Scale, or any of the measures of memory or recognition. 
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Table 2. Group Means of Older Parkinsonians Compared 
to Younger Parkinsonians 

Younger Older F (1,40) E-
O - 64 > 65 

(N = 16) (N" = 25) 

Age of Onset 50.38 65.44 43.97 <.001 
S.D. 8.62 5.95 

Length of Sx 8.44 6.28 2.96 N.S. 
S.D. 4.70 3.34 

Beck Depression 8.50 11.52 2.34 N.S. 
S.D. 5.69 1.52 

Dementia Scale 137.13 135.08 .97 N.S. 
S.D. 5.95 6.82 

Free Recall 

10 Memory* 9.94 10.04 .02 N.S. 
S.D. 2.17 2.35 

20 Memory* 10.38 8.16 1.98 N.S. 
S.D. 4.49 5.18 

*Total number words recalled across 4 Free Recall lists 
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Age of Onset 

Parkinsonian subjects were also divided into two groups on the 

basis of age of onset of the parkinsonian symptoms (see Table 3). The 

group with earlier ages of symptom onset (age 60 or younger) consisted 

of 19 subjects. The group with later ages of onset (age 61 and older) 

was made up of 22 subjects. Analyses of variance reveal that subjects 

with later ages of onset are significantly older than those with 

earlier onset of symptoms. There is also a significant difference 

between the two groups in length of illness, with later onset being 

associated with a much shorter average length of illness. Subjects 

with later ages of onset tend to be more depressed, as measured by the 

Beck Inventory, and they also demonstrate significantly greater 

impairment of general cognitive functioning (MDRS) than those subjects 

with earlier ages of onset. However, there are no significant group 

differences on the primary and secondary memory measures of the Free 

Recall task, or in later recognition of those stimuli. 

Lateralization of Symptoms 

Table 4 summarizes the results of analyses of variance among 

parkinsonians with complaints of unilateral symptoms on either the 

right side (N = 10) or the left side (N = 17), and those who complain 

of symptoms bilaterally (N = 14). There are no significant dif

ferences between the subjects who complained of only left-sided and 

right-sided symptoms, so those subjects are hereafter considered as a 

single group with unilateral symptoms. 
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Table 3. Group Means of Parkinsonians with Early Onset 
of Symptoms Compared to Parkinsonians with Late 
Onset of Symptoms 

Early Late F (1,40) £. 
age ~ 60 age > 61 
(N = 19) (N = 22) 

Age 60.21 72.27 41.88 <. 001 
S.D. 6.79 5.13 

Length of Sx 9.05 5.45 10.05 <. 005 
S.D. 4.17 3.10 

Beck Depression 7.74 12.59 7.04 <.05 
S.D. 4.52 6.77 

Dementia Scale 138.05 134.00 4.29 <.05 
S.D. 5.34 6.93 

Free Recall 

10 Memory* 10.10 9.90 .08 N.S. 
S.D. 2.05 2.47 

20 Memory* 10.53 7.73 3.41 N.S. 
S.D. 4.48 5.13 

Recognition 

Right 75.00 70.09 2.74 N.S. 
S.D. 7.45 10.91 

Wrong 20.95 25.86 2.77 N.S. 
S.D. 7.50 10.82 

*Total number words recalled across 4 Free Recall lists 
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Table 4. Group Means of Parkinsonians with Lateralized (Right 
or Left) Motor Symptoms Compared to Parkinsonians with 
Bilateral Motor Symptoms 

Right Left Bila teral !. (1,40) .E. 
(N = 10) (N = 17) (N = 14) 

Age 64.30 64.12 71.50 3.95 <.05 
S.D. 6.34 9.84 5.95 

Age of Onset 56.60 56.76 65.07 3.47 <.05 
S.D. 9.36 11.79 6.32 

Length of Sx 7.70 7.35 6.43 .33 N.S. 
S.D. 4.30 4.33 3.59 

Dementia Scale 134.90 138.18 133.79 1.99 N.S. 
S.D. 8.32 4.08 7.00 

Free Recall 

10 Memory* 9.40 10.65 9.64 1.24 N.S. 
S.D. 2.32 2.15 2.31 

20 Hemory* 8.50 9.94 8.29 .48 N.S. 
S.D. 4.74 5.18 5.09 

Recognition 

Right 70.60 72.7l 73.21 .22 N.S. 
S.D. 10.21 8.24 11. 37 

Wrong 25.30 23.29 22.71 .21 N.S. 
S.D. 10.33 8.24 11.19 

*Total number words recalled across 4 Free Recall lists 
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Parkinsonians with bilateral symptoms are found to be signif

icantly older than those with unilateral symptoms. Subjects com

plaining of bilateral symptoms also report a significantly later age 

of onset than those with unilateral symptoms. However, there is no 

significant difference in the length of illness between subjects with 

complaints of unilateral and bilateral symptoms. There are also no 

differences between these groups in measures of depression (Beck 

Inventory), general cognitive functioning (MDRS), primary and 

secondary memory, or recognition memory. 

Depression 

Parkinsonian subjects were divided into two groups on the 

basis of their Beck Inventory self-report scores. For purposes of 

this analysis of variance (see Table 5), a cut-off score of 10 or more 

was defined as an indicator of increasing depression, with 18 subjects 

in the "non-depressed" group, and 23 subjects in the "depressed" 

group. There are no significant group differences on the basis of 

depression in age, age of onset, or length of illness. However, the 

more depressed subjects perform significantly worse on measures of 

general cognitive functioning (MDRS). In contrast to the general 

performance of parkinsonians compared to healthy controls, depressed 

parkinsonian subjects also demonstrate impairment in primary memory. 

However, their performance on the secondary memory measure of the Free 

Recall Task is not significantly different from that of the 

non-depressed group. Depressed parkinsonians are also found to 
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Table 5. Group Means of "Depressed" Parkinsonians 
Compared to "Nondepressed" Parkinsonians 

Nondepressed Depressed F .e. 
Beck < 10 Beck > 10 

(N = 18) (N = 23) (I ,40) 

Age. 65.50 67.50 .62 N.S. 
S.D. 7.11 9.44 

Age of Onset 57.33 61.30 1.55 N. S. 
S.D. 8.12 11.48 

Length of Sx 8.17 6.30 2.24 N.S. 
S.D. 3.31 4.38 

Dementia Scale 138.28 134.00 4.79 <.05 
S.D. 3.14 7.79 

Free Recall 

10 Memory* 11.06 9.17 8.29 <. 01 
S.D. 1.95 2.17 

20 Memory* 10.06 8.22 1.38 N.S. 
S.D. 4.87 5.03 

Recognition 

Right 76.00 69.52 4.97 <.05 
S.D. 7.10 10.57 

Wrong 20.00 26.39 4.87 <.05 
S.D. 1. 67 2.20 

*Total number words recalled across 4 Free Recall lists 
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perform significantly worse in later recognition of the Free Recall 

stimuli than non-depressed parkinsonians. 

General Cognitive Functioning 

Parkinsonian subjects who scored 133 or less on the Mattis 

Dementia Rating Scale (N = 11) were compared to those who scored 134 

or more (N = 30) in order to profile a group of subjects who demon-

strate more cognitive impairment. The results of analyses of 

variance, summarized in Table 6, reveal that the more impaired 

subjects are significantly older, and have significantly later ages of 

symptom onset. There are no significant differences in average length 

of illness, or level of depression (Beck Inventory) between the two 

groups. In measures of memory, the two groups do not differ 

significantly in primary memory. However, highly significant 

differences are observed in secondary memory, with more impaired 

subjects recalling approximately half the number of words recalled by , . 
subjects who scored higher on the MDRS. In addition, the more 

impaired group demonstrates significantly poorer later recognition of 

Free Recall stimuli in contrast to the higher functioning group. 

Sex 

As shown in Table 7, Parkinsonian females were found to 

perform significantly better in the Free Recall measure of secondary 

memory than the male parkinsonians. However, the two groups did not 
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Table 6. Group Means of Parkinsonians Scoring Lower 
on the Mattis Dementia Rating Scale 
(Impaired) Compared to Higher Scoring 
(Intact) Parkinsonians 

Impaired Intact !. (1,40) £ 
< 133 > 133 

(N" = 11) (N = 30) 

Age 72.00 64.73 6.79 <.05 
S.D. 7.04 8.19 

Age of Onset 66.18 57.13 7.30 <'01 
S.D. 8.82 9.72 

Length of Sx 5.82 7.60 1. 61 N.S. 
S.D. 3.97 3.99 

Beck Depression 12.18 9.67 1. 31 N. S. 
S.D. 5.95 6.34 

Free Recall 

10 Memory* 9.36 10.23 1.20 N.S. 
S.D. 2.91 1.98 

20 Memory* 5.09 10.47 11.93 <.005 
S.D. 4.57 4.36 

Recognition 

Right 63.18 75.73 19.94 <.0001 
S.D. 10.01 7.14 

Wrong 32.73 20.23 19.92 <. 0001 
S.D. 9.85 7.17 

*Total number words recalled across 4 Free Recall lists 
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Table 7. Group Means of Male Parkinsonians Compared 
to Female Parkinsonians 

Male Female F (1,40) R 
(N = 27) (N = 14) 

Age 65.52 68.93 1.52 N.S. 
S.D. 9.18 6.59 

Age of Onset 59.19 60.29 .11 N.S. 
S.D. 11. 78 6.52 

Length of Sx 6.33 8.64 3.22 N.S. 
S.D. 4.11 3.45 

Beck Depression 10.70 9.64 .26 N.S. 
S.D. 6.33 6.32 

Dementia Scale 134.93 137.71 1. 73 N.S. 
S.D. 7.44 3.68 

Free Recall 

10 Memory* 9.81 10.36 .53 N.S. 
S.D. 2.11 2.56 

20 Memory* 7.88 11. 21 4.46 <. 05 
S.D. 4.42 5.42 

*Total number words recalled across 4 Free Recall lists 
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differ significantly on other measures of primary memory, depression 

(Beck Inventory), and general cognitive functioning, nor were there 

any notable differences in age, age of onset, or symptom duration. 



DISCUSSION 

The present findings indicate that, in comparison to healthy 

controls, parkinsonian subjects'demonstrate selective impairment in 

secondary memory. They perform equivalently on measures of primary 

memory and there were no group differences in ability to discriminate 

presented words from distracting alternatives in a recognition measure 

following free recall of the lists. Therefore, despite the failure of 

parkinsonians to freely recall as many words from secondary memory as 

did healthy subjects, those presented words were still available later 

and could be accurately discriminated in a measure of recognition. 

Possible Sources of Performance Differences 

Findings of memory deficits were predicted on the basis of 

research by Wilson, et ale (1980), which indicated a specific park

insonian deficit in slowing of short-term memory scanning time. 

However, there was no basis for predicting the specific deficit in 

secondary memory that was actually observed. Since several variables 

were considered as possible contributors to memory performance in 

parkinsonians, their effects are considered separately in the 

following discussion. 

It is possible to rule out the contribution of age and 

education to the observed memory deficits, since parkinsonians were 

well-matched with healthy subjects on these variables. Nor are the 

differences simply attributable to more general declines in cognitive 
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functioning, since there were no significant differences between the 

two groups in their performances on the Mattis Dementia Rating Scale 

(MDRS). 

Sex of Subject 

A significant effect of sex of subject was observed, with 

lower laemory performance observed in men than in women. However, 

these effects did not interact with the differences between park

insonian and healthy subjects, since parallel findings of sex 

differences were obtained across both diagnostic groups. No other 

significant differences between the sexes were found that would 

contribute to secondary memory performance. 

Medications 

A number of studies indicate that anticho1inergics are 

associated with memory interference in healthy subjects (Davis, et 

al., 1978; Drachman, 1977; Drachman & Leavitt, 1974; Peters & Levin, 

1977; Peterson, 1977; Sitaram, Weingartner & Gillin, 1978) and in 

parkinsonian subjects (Sadeh, Braham & Modan, 1982; Syndulko, 1981). 

Questions also surround the effects of dopaminergic medications on 

cognitive functioning. While 1evodopa and the associated dopaminergic 

medications have been regarded as highly beneficial in providing 

relief of parkinsonian symptoms, long-term cognitive improvement 

associated with the use of dopaminergics has not been established 

(Loranger, et a1., 1973; Rik1an, et a1., 1976). Some research has 



even suggested that 1evodopa plays a role in exacerbating cognitive 

decline in demented patients (Mayeux, 1982; Sacks, 1972). 
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Despite the questionable interaction of various medications 

with performance on memory tasks, formal analyses of the effects of 

medications in this sample were not conducted. One reason for this 

involves the methodological and ethical issues associated with 

absolute control of medications in both the parkinsonian and healthy 

older individuals in this sample. Such a situation would have 

required research personnel with sufficient medical expertise to 

monitor participants, as well as the informed consent of subjects and 

their physicians. These requirements alone would have extended far 

beyond the practical limitations of the present study. Therefore, a 

decision was made to simply document the medications used by all 

participants at the time of evaluation. 

The major reason for foregoing formal analyses of medication 

effects was that so few parkinsonian subjects were found to be using 

anticholinergic preparations. This result is part of a pattern that 

began with the development of 1evodopa therapy in the early 1970s. 

The dramatic influence of 1evodopa as the treatment of choice in 

parkinsonism is reflected in research studies over the years. In 

1972, Loranger, et a1. studied 63 patients, 56 of whom were treated 

with anticholinergics. In 1979, Lieberman, et a1. reported on a large 

study of 520 patients in which 415 of the patients were treated with 

anticho1inergics or amantadine (a drug which produces mild 

anticholinergic side effects, but has a different therapeutic 
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mechanism, causing an increase in dopamine release in the animal 

brain, Physician's, 1978). However, 459 of those patients were 

treated with levodopa, either alone or in combination with the other 

drugs. In the present study, only two out of the 42 parkinson 

subjects used only anticholinergics at the time of the evaluation. 

Seven additional sUbjects were using both anticholinergics and 

dopaminergics, thirty-one used dopaminergics alone, and one subject 

with no medications was included. 

This trend toward replacement of anticholinergic therapy with 

dopaminergic medications in the treatment of parkinsonism has 

implications for future research in this area. It will be 

increasingly difficult to interpret the results of further clinical 

research on the effects of anticholinergics on parkinson patients, 

since an increasingly selective group of patients is being treated 

with anticholinergics. For instance, investigation of causality is 

compromised as a result of the tendency to reserve the use of 

anticholinergics for those patients who do not respond to 

dopaminergics. The possibility that these "non-responders" represent 

patients with more severe or even different clusters of symptoms must 

be taken into consideration by future investigators. 

Depression 

The deleterious effects of depression on memory functioning 

have been reported in the literature (Cronholm & Ottosson, 1961; 

Henry, et al., 1973; Miller, 1975; Sternberg & Jarvik, 1976). Since 
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parkinsonians have been found to be significantly more depressed than 

healthy controls (Mayeux, 1982; Warburton, 1967;), the present study 

addresses the relative contribution of depression to the observed 

deficits in memory. 

These results reveal a significantly higher prevalence of 

depression among the parkinsonian subjects than the healthy controls, 

which is consistent with earlier studies (Mayeux, 1982, 1983). In 

fact, in a study by Mayeux (1981) using the same criteria for 

depression (Beck score> 10), 47 percent of parkinsonians and 12 

percent of healthy spouses were found to be depressed, compared with 

53 percent of parkinsonians and 12.5 percent of controls in the 

present study. Consistency of these findings across at least two 

studies of depression in parkinsonism indicate that the Beck Inventory 

is a reliable and useful technique for the assessment of depression in 

parkinsonism as well as older adults in general (Gallagher, Nies, 

Thompson, 1982). 

The effect of depression on memory performance was further 

investigated by dividing the total sample of parkinsonians (N = 41) 

into "depressed" and "non-depressed" groups, with Beck score cut-offs 

greater than or equal to ten. (This procedure was not performed for 

the healthy controls, since a relatively small group was found to be 

depressed.) Comparison of depressed and non-depressed subjects 

revealed significantly greater impairment among depressed parkin

sonians in primary memory, but no difference in secondary memory. In 
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a pattern different from the performance of the overall sample of 

parkinsonians, depressed parkinsonians demonstrated deficits in later 

recognition of the Free Recall stimuli. The combined results of 

impaired primary memory, and impaired recognition indicates that the 

memory deficit for these individuals probably occurs at the level of 

initial encoding of the stimuli. The pattern of memory deficits for 

the depressed parkinsonians is significantly different from the 

pattern of secondary memory deficits among the sampled parkinsonians 

in general. Not only does evidence of depression in parkinsonians not 

account for the observed deficit in secondary memory, it is associated 

with a different effect entirely. Therefore, depression can be ruled 

out as a significant contributor to the observed secondary memory 

deficits in these parkinsonians. 

Age 

Age was matched between parkinsonians and healthy controls and 

was therefore not considered to be a contributor to the differential 

memory performance between the two groups. Analyses of the perfor

mances of older parkinsonians compared to younger parkinsonians re

vealed that age of onset was significantly later for the older group 

of subjects, but length of illness was not significantly different. 

This indicates that the onset of parkinsonian symptoms in this sample 

was uniformly distributed across a fairly broad range, from 39 to 82 

years of age. 
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Age of Onset 

In further attempts to specify the factors which contributed 

to the observed pattern of cognitive impairment, parkinsonian subjects 

were divided on the basis of age of onset (age 60 or less, versus 

older than 61 at onset of symptoms). Subjects with later ages of 

onset were found to be more depressed, with significantly greater im

pairment of general cognitive functioning but no distinctive impair

ment of either primary or secondary memory, nor in later recognition 

of the stimuli. Most striking, however, is the fact that subjects 

with older ages of onset bear a remarkably shorter total length of 

illness than those subjects with younger ages of onset (5.45 years vs. 

9.05 years). Despite a much shorter length of illness, they demon

strate significantly greater impairment of cognitive functioning. 

This is the same pattern that was observed by Garron, et al. 

in 1972, when they concluded that it is an "interaction of age and the 

disease process which is responsible" for intellectual declines. 

Lieberman, et al. (1979) reported similar findings. They found 

evidence of dementia in 168 (32 percent) out of 520 parkinsonians. 

The demented parkinsonians were found to be significantly older (70.4 

vs. 65.5 years) than nondemented parkinsonians, with a significantly 

later age of onset (62.8 vs. 58.5 years). In each of these studies, 

significant levels of cognitive impairment are associated with later 

ages of symptom onset, but are relatively independent of the duration 

of illness. The accumulation of evidence, therefore, strongly 



indicates that different clusters of symptoms are associated with 

different ages of onset. 

Lateralization of Symptoms 
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Direnfeld, et al. (1984) have studied the relationship of 

laterality of parkinsonian symptoms to neuropsychological and neuro

chemical findings. Although differences in performances between 

patients with predominantly left-sided vs. right-sided symptoms were 

not at the level of significance, they reported that patients with 

predominantly left-sided symptoms consistently scored lower than those 

with right-sided symptoms on measures of neuropsychological deficits. 

In the present study, there were no notable differences in the perfor

mances of subjects who complained primarily of unilateral symptoms on 

either the right side or the left side. They were, therefore, 

considered as a single group with unilateral symptoms in comparison to 

subjects with bilateral symptoms. 

Hoehn and Yahr (1967) have used laterality of symptoms as an 

indicator of severity of the disease, with bilateral symptoms 

associated with increasing severity. Direnfeld, et al. (1984) point 

out that "patients with PD are typically affected asymmetrically in 

the early and middle stages of the illness" (p. 938). Similarly, 

Adams and Victor (1981) indicate that the "various motor impediments 

and tremor often begin in one limb and spread to one side (monoplegic 

and hemiplegic pattern) and later to both sides until the patient is 

quite helpless (p. 808). 
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There were no significant differences between the group of 

patients complaining of predominantly unilateral (right or left) 

symptoms, and those who reported no asymmetry of symptoms in measures 

of general cognitive functioning (MDRS) and depression (Beck). The 

two groups also did not differ significantly in Free Recall measures 

of primary and secondary memory functioning, nor in later recognition 

of the stimuli. Therefore, it is concluded that lateralization of 

symptoms is not directly associated with the observed parkinsonian 

deficit in secondary memory, within this sample, and apparently does 

not contribute to that difference when compared to healthy controls. 

Significant differences that were obtained between these two 

groups indicate that those subjects with no asymmetry (bilateral 

group) were about seven years older on the average than subjects who 

complained of unilateral symptoms. The bilateral group also was about 

nine years older than the unilateral group at the onset of symptoms. 

An unexpected finding, however, is that the length of illness of the 

bilateral group is actually slightly shorter than that of the unilat

eral group, though not significantly so. If the spread of parkinson

ian symptoms from unilateral to bilateral manifestations is indeed 

associated with the progression of the disease process, then we might 

reasonably expect the length of illness to be relatively greater for 

those subjects with reports of bilateral symptoms. However, the 

present results do not support this. 
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These findings indicate that bilateralit~ of symptoms may not 

necessarily be associated with progression of the disease over time. 

The fact that bilateral symptoms are associated with a significantly 

older age of onset provides additional evidence that clusters of 

parkinsonian symptoms may be differentiated on the basis of age of 

onset. Future research which is specifically directed toward 

investigation of this issue would be helpful in determining whether 

relative degree of symmetry of symptoms is associated with severity of 

the disease, or whether it might reflect a cluster of 

characteristically distinct symptoms. 

Dementia 

There is ample evidence in recent literature (Garron, et al., 

1972; Lieberman, 1979; Mayeux, 1982; Pirozzolo, et al., 1982) to 

suggest the increased likelihood of dementia in patients with Parkin

son's disease. Therefore the present study investigated the possi

bility that differential memory performances between parkinsonian and 

healthy subjects might merely reflect more general declines in 

cognitive functioning associated with dementia. 

It was found that there were no significant differences in 

general cognitive functioning between parkinsonians and healthy 

control subjects, all of whom were well-matched by sex, age and 

education. However, when the total sample of 41 parkinsonians was 

sub-divided on the basis of relatively higher or lower total scores on 
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the Mattis Dementia Rating Scale (cut-off ~ 133 for greater impair

ment), the lower functioning subjects were found to be significantly 

older, with significantly later ages of onset, and they demonstrated 

more impaired secondary memory. The more impaired parkinsonians also 

performed worse on a measure of recognition of the Free Recall 

stimuli. There were no significant group differences in measures of 

primary memory, motor functioning, or level of measured depression. 

Although this lower functioning group may not be wholly responsible 

for the observed memory differences, the effect of impaired secondary 

memory is certainly intensified in their performances. 

To summarize, the obtained differences in secondary memory 

between parkinsonians and healthy controls is not accounted for on the 

basis of sex, age or education. In addition, the pattern of secondary 

memory deficits persists across subgroups of depressed and nonde

pressed parkinsonians, even though there ~s a significant decline in 

primary memory and recognition for the depressed group. It is only 

when a significantly older, later onset group of the eleven most 

cognitively impaired subjects are compared to 30 higher functioning 

parkinsonians that a sub-sample emerges which performs significantly 

worse on the measures of secondary memory and recognition, with no 

significant difference in primary memory. It is likely that this 

sub-group of parkinsonians contributed disproportionately to the 

deficits in secondary memory that were observed in the total sample. 
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These results suggest that a sub-group of parkinsonians is 

found in this sample, which may represent one of two· possible types of 

dementia discussed in the literature: dementia of the Alzheimer's type 

(DA'f) or sub-cortical dementia. Albert, et a1. (1974) has described 

a "subcortical dementia", associated with subcortical lesions, that is 

thought to be clinically distinct from the symptoms of DAT. The 

concept of subcortical dementia was first applied to the symptoms of 

dementia associated with progressive supranuclear palsy (Albert, et 

al., 1974), and has since been extended to include Huntington's 

disease and Parkinson's disease (Mayeux, et al.,1982) as well as other 

extrapyramidal syndromes, such as Wilson's disease and spinocerebellar 

degeneration (Cummings and Benson, 1984). The characteristic features 

include forgetfulness, cognitive impairment and slowing, and person

ality changes of apathy and depression. In contrasting DAT and 

subcortical dementia, Cummings and Benson (1984) note that "the 

hallmarks of cortical involvement - aphasia, amnesia, agnosia - are 

not present in the subcortical dementias, and the intellectual impair

ment is more mild in the subcortical than the cortical dementias" (p. 

874). 

In examining the evidence for subcortical dementia in the 

present study, increased prevalence of depression among parkinsonians 

has been demonstrated, similar to the rates observed by others 

(Mayeux, 1982). The present study was based on the participation of 

volunteers, and probably reflects a relatively high functioning group 
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of parkinsonians overall. However, numerous studies report signifi-

cant percentages of parkinsonians as demented, including 40 percent 

(Celesia and Wanamaker, 1972), and 32 percent (Lieberman, 1979). It 

appears likely, then, ,that dementia occurs at greater than chance 

level in parkinsonism. However, it is not clear that what is observed 

as dementia in parkinsonism is necessarily Alzheimer's type dementia. 

Critics of the notion of subcortical dementia (Boller, et al., 

1980; Hakim & Mathieson, 1979) have suggested that the cognitive 

impairment in parkinsonism results from the co-occurrence of OAT. 

However, Cummings and Benson (1984) reason that if this were the case 

it would be necessary to show that the Alzheimer's type 
dementia is more common in PO than expected by chance, that 
the concentration of plaques and tangles in the cerebral 
cortex in PD exceeds that of the normal aging process, and 
that the clinical characteristics of the dementia of PD 
resemble those of OAT. (pp. 875-876) 

The first two points can best be addressed by post-mortem, and 

neuropathological studies, both of which are beyond the scope of the 

present study. With regard to the resemblance of the dementia of PD 

to that of OAT, Wilson, et al. (1983) recently published a study of 

free recall in a group of DAT patients. Fortunately for purposes of 

comparison, the task presentation and stimuli in ,Wilson, et a1.'s 

study were identical to those in the present study, and their group 

had virtually the same mean age (68.2 years) and education (11.2 

years) as this group of parkinsonian subjects. 
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In the OAT study, evidence of impaired primary memory was 

found, in addition to the expected secondary memory deficits. Their 

findings were interpreted to "suggest that OAT patients are 

inattentive ••• and that the poor performance of OAT patients on 

predominantly SM measures may be partially due to a PM deficit" (p. 

342). Therefore, it appears that the observed parkinsonian deficit in 

secondary memory, which is associated with relatively intact primary 

memory, represents a pattern of deficits that is fundamentally 

different from that which is observed in OAT. Since these findings do 

not fulfill Benson and Cummings' suggested criteria "that the clinical 

characteristics of the dementia of PO resemble those of OAT", it is 

concluded that the dementia associated with parkinsonism is distinct 

from the dementia associated with Alzheimer's disease. The presently 

observed indications of secondary memory impairment are more consis

tent with the clinical concept of subcortical dementia. 

In 1979, Matthews and Haaland concluded that "use of the label 

"dementia" in patients with Parkinson's disease is often inaccurate 

and misleading" (p. 955). Based on a study of the effects of symptom 

duration on cognitive and motor performance in parkinsonism, they 

found that while mild decrements in performance are observed across 

cognitive measures, the deficits remain relatively stable over the 

symptom duration of 6 to 15 years which was included in their sample. 

It is possible that the mild nature of the (subcortical) dementia 

associated with parkinsonism may have interacted with the effects of 

age of onset to produce those findings. 
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The respective mean ages of subjects in their study were 55, 

57, 58 and 59 years for controls and three parkinsonian groups with 

increasingly longer lengths of illness. In the present study, the 

mean ages were 60.21 (S.D. = 6.79) for early onset, and 72.27 (S.D. = 

5.13) for later onset. Since significant differences were found 

between these two groups, with increasing impairment for the older, 

late onset group, it is likely that the mild deficits observed by 

Matthews and Haaland are the result of a relatively youthful 

sample. 

Conclusions 

The accumulation of findings in the present study indicates 

that a later age of onset of parkinsonism is associated with a cluster 

of symptoms that is distinct from the symptoms seen with earlier age 

of onset. Those patients with later onset demonstrate a higher 

incidence of depression and cognitive decline. The progression of 

these mental symptoms is significantly faster in this group, as seen 

in a much shorter length of illness. Finally, those subjects with 

relatively symmetric, bilateral symptoms are also found to have a 

significantly later age of onset with no difference in length of 

illness. 

Parkinsonians were found to be more depressed than healthy 

controls, as measured by their responses to the Beck inventory. They 

were also found to demonstrate a deficit in secondary memory (but not 
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primary memory) relative to age-, and education-matched controls. 

However, depression was ruled out as a possible contributing factor to 

that memory deficit, since depressed parkinsonians actually demon

strated an apparent encoding deficit in primary memory (as indicated 

by impaired later recognition), but not secondary memory. Despite the 

fact that parkinsonians and healthy controls did not differ signifi

cantly on a measure of general cognitive functioning, a sub-group of 

lower functioning parkinsonians did· appear to contribute dispropor

tionately to secondary memory deficits. Therefore, secondary memory 

impairment may be more generally associated with a parkinsonian 

syndrome of dementia that is observed in patients with later ages of 

onset. 

It is also concluded that the pattern of memory deficits 

associated with this sample of parkinsonians is distinct f~om that 

which is seen in SDAT. The presently observed symptoms are considered 

to be more consistent with the sub-cortical dementia that has been 

described by Albert, et al. (1974) and, more recently, Cummings and 

Benson (1984). 

Future Considerations 

The declining use of anticholinergics for the treatment of 

parkinsonism indicates that future research should take into account 

the probability that patients for whom anticholinergics are prescribed 

may represent a distinct syndrome. Future studies should continue to 



focus on the effects of those medications with dopaminergic mech

anisms. 
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More carefully controlled studies of symptom lateralization 

are needed. Potential issues to address are whether laterality of 

symptoms is related to severity of the disease, or whether degree of 

lateralization reflects differential symptom clusters that may be 

associated with different ages of onset. 

Finally, further investigation of the differential effects of 

age of onset is called for. The present study raises many questions 

that can only be answered through research directed toward that 

specific issue. 



64 

APPENDIX A 

Informed Consent Form 



65 
SUBJECT'S CONSENT FOR PARTICIPATION 

IN RESEARCH ON MEMORY IN PARKINSON'S DISEASE 

A research group at Arizona Health Sciences Center Department 
of Psychiatry is seeking your help in order to learn more about memory 
functioning in people with Parkinson's disease. Although memory prob
lems were not previously thought of as typical in parkinsonism, recent 
research suggests that such problems are indeed a common complaint. 
However, such difficulties may also be due to factors other than the 
disease process itself (for example, medications, feeling depressed or 
simple aging). This research effort will help us to learn more about 
the extent of any such memory difficulties, and more clearly isolate 
the contributing factors. 

Approximately sixty patients with Parkinson's disease, as well 
as their spouses whenever possible (for purposes of a comparison 
group) will be asked to volunteer for this research project. The 
study itself involves brief interviews with a neurologist and psychi
atrist, and a neuropsychological evaluation of memory and cognitive 
functioning, all of which will require approximately four hours of 
your time. 

There is no fee or obligation for the evaluation, and a sum
mary of the findings will be sent to your personal physician upon your 
request. The results of each individual'R tests will be number coded 
and treated confidentially as group data, so that no individual sub
jects can be identified. 

I have read the above "Subject's Consent". The nature, 
demands, risks and benefits of the project have been explained to me. 
I understand that I may ask questions and that I am free to withdraw 
from the project at any time without incurring ill will (or affecting 
my medical care). I also understand that this consent form will be 
filed in an area designated by the Human Subjects Committee with 
access restricted to the principal investigator or authorized repre
sentatives of the particular department. A copy of this consent form 
will be given to me upon request. 

Signature ____________________________________ Date __________________ _ 

I have carefully explained to the subject the nature of the 
above project. I hereby certify that to the best of my knowledge, the 
subject signing this consent form understands clearly the nature, 
demands, benefits, and risks involved in participating in this study. 
A medical problem or language or educational barrier has not precluded 
a clear understanding of his/her involvement in this project. 

Date -------------------Investigator's Signature 
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Free Verbal Recall Stimuli 
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~Af,'E : DATE: 

LIST ORDER: 

PRI::SENTATION RESPONSE f'RESgNTATrON nESPONSE 
.~ ORDER OHDER. WORD onDen .ORDER 

LIST 1: LIST 3: ---
AGILITY AFFECTION 

EGO DAFFODIL 

GIRL DEDUCTION 

HENCHMAN DEVOTION 

IMPULSE ENSEMBLE 

INTIMATE FOIBLE 

LOBSTER FUN 

NURSERY LEOPARD 

PERIODICAL OBEDIENCE 

SICKNESS REVOl.VER --
SOBRIETY SHADOW 

SULPHUR WORLD 

LIST 2: LIST 4: ---
BEVERAGE ANXIETY 

BUTTERFLY BOULDER 

COIN. COMEDY 

EVENT FIGMENT 

GOLD FLESH 

LICE Pl.ANT 

PEPPER POIl'1'RAIT 

PRIsar:!::1I Plllln:n 

1I1::,','IND1';1C SAFETY 

~KILLr:T S~;~~ lIJN 

SQUARE TOY 

:,'!'YLE UI'I\I':EP 
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YES/NO HATE LIST # 'irS/NO RATE LIST # 
l. TRELI.IS 29. BOULDER 4 ., -
2. EXHAUSTION 30. SIIAME . . 

3. ENSEMBLE 3 31. ~VENT 2 

4. FLESH 4 32. COIN 2 

5. ANKLE 33. GOLD 2 

6. SQUARE 2 34. PERFORMER 

7. FOIBLE 3 35. SICKNESS 1 

-
8. REMINDER 2 36. GARDEN 

-
9. NEWSPAPER 37. FllANCHISI:: 

10. AGILITY 1 38. NONSENSE 

II. SKILLET 2 39. SESSION 4 

12. OBEDIENCE 3 40. CO~IED'i 4 

13. UTENSIL 4l. WORLD . 3 

14. LICE 2 
.. 42. IMPULSE 1 

15. LEOPARD 3 43. SOBRIETY 1 

16. BA..'1KER 44. PEPPER 2 

17. III NT 45. STYLE 2 

18. CODE 46. ANXIETY 4 

19. EGO 1 47. SUGAR 

20. COST 46. DELIEF 

2l. REVOLVER 3 49. SPEECII 

22. CAPACITY 50. VOLUME 

23. BRUTALITY 5l. CAPTIVE 

24. BUTTF.:IlFLY 2 52. 1I0SPITAI. 

25. NURSEItY ) 53. l.OBSTI::H 1 

26. AFFECTION 3 51\. CONTEXT 

27. tIENCI1~IAN 1 55. COUIt1'SlllP 

28. tJUI·10R 56. SAl"!::1'\' 1\ 
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YES/NO RATE LIST H YES/NO RATE lIST # 

57. PRIEST 85. BEVEltAGI:: 2 

58. INTIMATE 1 86. LECTURER 

59. FIGr-IENT 4 87. FATIGUE 

60. BABY 88. ATTITUDE 

61- THEOLOGIAN 89. WIFE 

62. DAFFODIL 3 90. PERIODICAL 1 

63. ~IONK 91. SULPHUR 1 

64. PLANT 4 92. MARKET 

65. TOY 4 93. GIRL 1 

66. HOmCIDE 94. PAINTER 

67. FOX 95. UPKEEP 4 

68. PRISONER 2 96. CO~IRADE 

69: PORTRAIT 4 

70. DEVOTION :3 

71. PELT 

72. PRISON 

73. PROFESSION 

74. TmlB 

75. CONFIDENCE 

76. CORN 

77. SHADO\'/ 3 

78. PRAYER 4 

79. HAMLET 

80. DI::DUCTION 3 

81. C"::[) I D,\1'E 

82. Allt.Gr: 

83. OHAr-IA 

8<1. FU;l 3 
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Card n 
1-3 

4-7 

8-10 

11-16 

17-22 

Name: 

Address: 

PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE 

EMOTIONALITY STUDY 

Case Number 

Group 

Other 

Exam Date 

Phone: -------------------------------
Date of Birth: 

23-25 Age: 

26 Race: C . 1 
aucas~an 

Orienta13 

27 Current l1arital Status: 

Black2 

Other4 

Never Marriedl 
-- 2 

Married 

Widowed3 

Divorced4 

Separated5 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . . . Page 2 

Card #1 Father 

United States 1 

___ Not Sure3 

28 Birthplace: 

29 Is your father living? 

30 If yes, how many times do you see him in a month? 

31-32 

01 

1 to 3 Times 2 

More Than 3 Times 3 

If deceased, how old were you at the time of his 

death? 

33-34 Did your father ever see a clergyman, counsellor, 
orpsychiatrist for nervous, mental or 

35-36 

37 

emotional problems? 

Yes 1 No 2 Not Sure 3 

If yes, age of onset? 

Was your father ever hospitalized for nervous, 
mental, or emotional problems? 

No2 

If yes, give his age and briefly describe the 

circumstances: __________________________________________ _ 

40 As a parent, was your father 

Better Than Average1 

Horse Than Average 2 

___ Average 3 

41 Did your father have a drinking problem? 

Yes 1 No 2 Not Sure 3 

psychologist 



PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . . . Page 3 

Card #1 Father 

42 mlat hand did your father write with? 

Right l __ Left2 Either3 

Don't Know4 

43 Did your father ever experience any ~e~ory or 2 
other thinking difficulty? __ Yes __ No 

If yes, please describe: 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . • . Page 4 

Card #1 

44 

45 

Birthplace: 

Mother 

United States1 

Not Sure3 

Is your mother living? 

46 If yes, how many times do you see her in a month? 

47-48 

01 

1 to 3 Times 2 

More Than 3 Times 3 

If deceased, how old were you at time time of her 

death? 

49 Did your mother ever see a clergyman, counsellor, 
psychologist or psychiatrist for nervous, mental, 
or emotional problems? 

Yes 1 No 2 Not Sure3 

50-51 If yes, age of onset? 

52 Was your mother every hospitalized for nervous, 
mental, or emotional problems? 

Yes 1 No 2 Not Sure3 

If yes, give her age and briefly describe the 

circumstances: ------------------------------------------

55 As a parent, was your mother 

Better Than Average l 

Worse Than Average 2 

___ Average 3 

56 Did your mother have a drinking problem? 

Yes l No 2 Not Sure3 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . • . Page 5 

Card #1 Mother 

57 What hand did your mother write with? 

Right1 Left2 Either3 

Don It Know4 

58 Did your mother ever experience a~y memory or o~her 
thinking difficulty? __ Yes __ No 

If yes. please describe: 



PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . . . Page 6 

Card #1 Family History 

59-60 In what state were you born? 

If foreign, specify ________________________________________ __ 

61-62 If foreign, at what age did you immigrate to the 
United States? -----------

63 Was English you first language? 

Yes l No 2 

64-65 If no, at what age did you learn English? __ ___ 

66-67 How many brothers and sisters do you have? 

68-69 What was your number in the birth order of your 
family? 

70 Were your parents divorced? 

71-72 At what age were you if your parents were 
divorced? 

73 If yes, did your father remarry? 

Yes 1 No 2 

74 If yes, did your mother remarry? 

Yes 1 No Z 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . • . Page 7 

Card #2 Education 

1-2 How many years of formal school have you 
completed? 

3 How many years of elementary school did you 
complete? 

4-5 Where was the school located? 

What was the last grade of high school you 
completed? 

Where was the school located? 

6 Did you have school other than traditional high 

school? Yes l No 2 

If yes, specify: 

7 Did you have education after high school graduation? __ 

Yes l No Z 

If yes, specify: 

8 Do you have a college degree or other certificate? 

Yes l No 2 

If yes, specify: 

Major areas of study following high school: 

9 Did you earn a post graduate degree? 

Yes l No 2 

If yes, specify: 



PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . . . Page 8 

Card 12 Occupation 

10 Are you currently employed? 

Part-Time1 

Full-Time 2 

__ Not Currently Employed3 

If yes, what is th~ title of your present job? 

11-12 How many years have you worked at this job? 

13-14 How many jobs have you had since cocpleting your 

15 

education? 

What 
--------------------------------------------------------

is your personal gross income? 

__ Unpaid1 

__ Under $5,000 2 

$5,000 to $10,0003 

$11,000 to $20,000 4 

$21,000 to $29,0005 

$31,000 to $39,000 6 

Above $40,0007 

Homemaker8 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . • . . . . Page 9 

Card #2 Spouse 

16-17 Birthplace: (Name of State or foreign country) 

18 Has your spouse ever seen a clergyman, counsellor, 
psychologist, or psychiatrist for nervous·, mental, 
or emotional problems? 

Yes l No 2 

19-20 If yes, at what age: 

21 Has your spouse ever been hospitalized f~r nervous! 
mental, or emotional problems? _______ Yes _______ No 

22-23 If yes, give age at hospitalization and briefly 
describe the circumstances: 

24 Does your spouse have a drinking problem? 

Yes 1 No 2 

25-26 What was the last grade completed by your spouse? 

27 Does your spouse have education after high school? 

Yes l No 2 

If Yes, specify: 

28 Does your spouse have a college degree or2other 
certificate? Yes No 

If yes, specify: 

29 Does your spouse have a postgraduate degree? 

Yes l No 2 

If yes, specify: 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . • . . . . Page 10 

Card #2 Personal History 

30 Have you every seen a clergyman, counsellor, 
psychologist or psychiatrist f01 nervous! mental, 
or emotional problems? Yes ___ No 

If yes, were you ... 

31 in elementary school? Yes l No 2 
---

32 in high school? Yes l N0 2 

33 in college? Yes 1 N0 2 

34 since finishing school? Yes 1 N0 2 
---

If yes, describe: 

35 Have you every been hospitalized for a ~ervous, 2 
mental, or emotional problem? ___ Yes ___ No 

If yes, describe: 

36 Did this problem interfere with2your work or social 
functioning? ___ Yes __ :10 

37 Have you ever been arrested? Yes l N0 2 

If yes, specify: 

38 Do you ever drink alcohol to helplYoU forget 2all 
the everyday problems? ___ Yes ___ No 

39 Do you have a drinking problem? __ Yes 1 N0 2 

40 Have you ever frequently used p~ychoactive2drugs 
such as pot or LSD? ___ Yes ___ No 

41 Have you ever attempted suicide? 

42-43 
44-45 

Yes l N0 2 

If yes, briefly describe the number of attempts, 
the circumstances, and your age at each attempt. 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . • . . . Page 11 

Card #2 Personal History Continued 

46 Have you ever thought you might attempt suicide? 

Yes l N0 2 

47 Do you ever experience a depressed Dood (sadness, 
hopelessness, helplessness, worthlessness)? 

I ? Not At All ~ Occasionally-

Frequently3 

48 Do you ever wish you were dead? 

Not At ALII Occasionally2 

Frequently3 

49 Have you ever thought of hurting yourself or 
killing yourselfJ 

Not At Alli 

Frequently3 

Occasionally2 

50 Do you have difficulty falling asleep? 

Not At Alli __ Occasionally2 

Frequently3 

If so, how long does it take for you to fall 
asleep? 

51 Do you awaken early in the morning before you 
would like to, and have difficulty going back 
to sleep? 

52 

53 

54-55 

56-57 

Not At Alli __ Occasionally2 

__ Frequently3 

Have you experienced loss of interest tn your N0 2 usual activities or hobbies? _____ Yes ____ _ 

Have you lost weight recently? Yes l N0 2 

If yes, how many pounds? 

over how many months? 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . . • Page 12 

Card #2 Personal History Continued 

58 Have you experienced episodes when you have had an 
elevated mood, and associated with hyperactive 
behavior, talkativeness, racing thoughts, and 
decreased need for sleep? 

Yes 1 N0 2 

If so, when? _____________________ _ 

59 Do you ever have difficulty remembering how to 
travel from home to a familiar place? 

60 Do you find that it takes you longer to remember 
things? 

Yes 1 N0 2 

Do you consider yourself to be more or tess 
religious than your parents? ____ More 

61 

62 Were your parents formally affiliated with a 
religious group? 

63 

Yes 1 N0 2 

If yes, what? 

__ Jewish3 
Protestant1 Catholic2 

----------Other (please specify)4 

64 Do you consider yourself a member of a religious 
group? 

Yes 1 N0 2 

65 If yes"what? Protestant1 Catholic2 

Jewish3 Other (Please specify)4 

66 Do you attend religious services? Yes 1 N0 2 

67 If yes, how often? _____ Daily1 _____ Weekly2 

__ Monthly3 Seldom4 

68 Are you more or less religious than you used to be? 

Morel Less 2 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . . . Page 13 

Card #2 Personal History Continued 

69 Have you made a religious conversion? 

yes l No 2 

If yes, from what to what? 

70 Have you had religious experiences? 

71 

72 

73 

74 

Card #3 

1 

2 

3 

__ Yes 1 No 2 

If yes, what? _____ Had Visions l 

Received Special Message(s)2 

_____ Received Signs 3 

_____ Heard VOice(s)4 

_____ Had Miracle Cure(s)5 

Do you pray? __ Yes l __ No 2 

If yes, how often? __ Dailyl -

Monthly3 ---
Weekly2 

Seldom4 

No 2 Do you read in the bible? 

If yes, how often? _____ Dailyl 

__ Monthly3 

Do you believe in God? 

Do you believe there is a Devil and 
in afterlife? 

Yes l No 2 

__ Weekly2 

Seldom4 

No 2 

a Hell 

----
4 Does your soul sometimes leaves your body? 

Yes l No 2 

5 At work, do you consider that you get along wit~ 
your fellow workers? _____ Better Than Average 

'1 
_____ Worse Than Average~ 

____ Average 3 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . • . . • Page 14 

Card #3 Personal History Continued 

6 Who do you currently live with? 

If you are married:" 

7-8 At what age did you first marry? 

9 How many times have you been married? 

10 Do you consider your marriage to be? 

Alone 1 

Parent(s)2 

Friend3 

Relative 4 

SpouseS 

______ Better Than Average1 

______ Worse Than Average 2 

____ Average 3 

If you have children: 

11-12 How many children do you have? 

List the age, sex, and hand that each child uses: 

13 Do you consider your success as a parent to be: 

_____ Better Than Average 1 Worse Than Average 2 

Average 3 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . . . Page 15 

Card #3 Medical History 

14 Was your birth considered difficult? 

___ Yes 1 ___ No 2 ___ Don't Know3 

15 What was your birth weight? 

Less than 5% Ibs 1 __ 5% to 10 lbs 2 

__ Hare than 10 lb s 3 ___ Don't Know4 

16 Did you spend time in an incubator or high 
risk nursery? 

Yes 1 No 2 Don't Know3 

17 Did you have convulsions as a child? 

Yes 1 No 2 Don't Know3 

Have you ever been treated for: 

18 Stroke 

19 High Fevers __ " _Yes l No 2 ____ Don't Know3 

20 Convulsion ____ Yes 1 No 2 ____ Don't Know3 

21 Exposure To Toxic Substances 

____ Yes 1 ____ No 2 ____ Don't Know~ 

22 Encephalitis or Meningitis 

Yes 1 No 2 Don't Know3 --- ----
23 A Blow or Other Serious Head Injury 

__ Yes 1 ____ No 2 ___ Don't Know3 

24-25 If yes, briefly describe and give your age 
at the time: 

26 Low Back Pain (lumbago) 

___ Yes 1 No 2 Don't Know3 
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PERsonAL AND SOCIAL HISTORY QUESTIONNAIRE . . . • . . . Page 16 

Card #3 Medical History 

27 Have you ever had any type of surgery? 

__ yes 1 __ No 2 __ Don't Know3 

If yes, describe and give dates: 

Have you ever had: 

28 essential or primary hypertension? 

__ Yes 1 ___ No 2 __ Don't Know3 

29 migraine headache? 

Yes 1 No 2 _____ Don't Know3 

30 If yes, how frequently? 

_ Daily1 _Weekly2 _Monthly3 

__ Several times a year4 ___ Once a yearS 

___ less than once a year6 

31 tension headache? ____ Yes 1 ____ No 2 Don't Know3 

32 If yes, how frequently? 

_ Daily1 __ Weekly2 _Monthly3 

___ Several times a year4 ___ Once a yearS 

Less than once a year6 

33 gastrointestinal ulcer (duodenal or peptic)? 

____ Yes 1 ___ No 2 ____ Don't Know3 

If yes, when was the first attack? ____________ _ 

34 colitis (inflammation of colon) 

___ Yes 1 ___ No 2 __ Don't Know3 

3S gastritis (inflammation of stomach)? 

___ Yes 1 ____ No 2 ___ Don't Know3 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE ....... Page 17 

Card #3 Medical History Continued 

36 constipation (requiring medicine)? 

Yes l ___ No 2 ___ Don't Know3 

37 If yes, does it seem to be related to stressful 
times? 

____ Yes 1 No 2 Don't Know3 

38 diarrhea (requiring medicine)? 

___ Yes 1 ___ No 2 ___ Don't Know3 

39 If yes, does it seem to be related to stressful 
times? 

Yes l No 2 ____ Don't Know3 

40 cholecystic disea~e (gall stones)? 

Yes l No 2 ____ Don't Know3 

Have you ever had (continued): 

41 bronchial asthma? ___ Yes l ___ No 2 ____ Don't Know3 

42 

43 

If yes, how frequently do attacks occur? 

1 . 2 3 eczema? Yes ____ No ____ Don't Know 

urticaria (hives)? Yes 1 No 2 ____ Don't Know3 

44 If yes, how frequently do they occur? 

_Dailyl _Weekly2 _. _Monthly3 

___ Several times a year 4 ___ Once a yearS 

___ Less than once a year6 

45 hyperhidrosis (overactive sweat glands): 

____ Yes 1 ____ No 2 ____ Don't Know3 

46 rheumatism? Yes 1 No 2 Don't Know3 

47 arthritis? Yes 1 No Z Don't Know3 

48 Appro:cimately how many colds have you had this past 
winter 1982 to 1983? 

None l 1 to 22 __ 3 to 53 more than 54 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . • . . . . Page 18 

Card #3 Medical History Continued 

49 Have you ever had a seizure disorder 
(e.g. epilepsy)? 

_____ Yes 1 ____ No 2 ____ Don't Know3 

If no, skip the next three questions. 

50-51 If yes, give age at which first seizure occurred: 

52-53 At what age did you first receive medication for 
seizures? 

54-56 What was the date of your last seizure? 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . . . Page 19 

Card 13 To Be Answered By tvomen Onl v 

57 The following are questions regarding your sexual 
experiences. 
Check here if you prefer E£! to answer. 

58 Do you feel attractive at this point in your life? 

____ Yes 1 No 2 Don't Know3 

59 Have you ever successfully had intercourse? 

____ Yes 1 ____ No 2 Don't Know3 

60-61 If yes, how many tioes per week do you desire 
intercourse? 

62-63 If yes, how frequently do you actually have 
intercourse? 

64 Have you ever sought profe!sional 2e1p regarding 3 
sexual functioning? ______ Yes ______ No _____ Don't Know 

If yes, describe: 

65 Since you have become an adult, have you noticed any 
changes in your sexual functioning? 

Yes l No 2 Don't Know3 
------ -----
If yes, describe: 

If yes, what do you attribute these changes to? 

Have you eve= been treated for: 

66 dysmenorrhea (painful menstruation) requiring a 
visit to the doctor? 

Yes 1 No 2 ______ Don't Know3 

67 amenorrhea (skipping a menstrual period)? 

Yes 1 No 2 Don't Know3 

68 If yes, was this related to a life stress? 

____ Yes 1 ____ No 2 ____ Don't Know3 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . . . . . Page 20 

Card #3 To Be Answered By Men Only 

69 The following are questions regarding your sexual 
experiences. 
Check here if you prefer E£! to answer. 

70 Do you feel attractive at this point in your life? 

Yes l N0 2 ____ Don't Know3 

71 Have you ever successfully had intercourse? 

72-73 

Card #4 

1-2 

____ Yes 1 _____ No 2 ____ Don't Know3 

If yes, how many times per week do you desire 
intercourse? -----------------------------------

If yes, how frequently do you actually have 
intercourse? -----------------------------------

3 Have you ever sought professional help regarding 

sexual functioning? ____ Yes l N0 2 ____ Don't Know3 

If yes, describe: 

4 Since you have become an adult, have you noticed 
any changes in your sexual functioning? 

____ yes! No 2 Don't Know3 

If yes, describe: 

If yes, what do you attribute these changes to? 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE • . . . . . . Page 21 

Card #4 Personal History 

S At least three times a week do you take more than 
30 minutes before you will fall asleep? 

_____ Yes 1 N0 2 _____ Don't Know3 

6 How many nights per week do you awaken frequently 
and have difficulty going back to sleep? 

__ Nightly1 __ 4 to S Times 2 

2 to 3 Times 3 ____ NeverS 

7 Do you ever have dreams that are very realistic 
and vivid? 

---- Nightly1 

Once a Month3 
Once a Week2 

_____ Infrequently4 

8 Do you have nightmares (bad dreams) that you will 
remember in the morning? 

9 

10 

Nightlyl __ Once a Week2 Once a Month3 

_____ Infrequently4 _____ NeverS 

If yes, describe a dream: 

Have you ever had night terrors when you will sit 
up, scream, and seem fully awake but be unable to 
remember the bad dream? 

Yes 1 N0 2 Don't Know3 
-----
If yes, would you currently experience this: 

_____ Nightly1 Once a Week2 Once a Month3 

Infrequently4 

11 Have you ever had the experience of sleep walking? 

Yes 1 N0 2 Don't Know3 

If yes, briefly describe: 
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PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . . • Page 22 

Card #4 Personal History Continued 

12 Have you noticed a ehange in your dreams when 
taking me.dication for Parkinson's dise,se or ~ith a 
change in dosage of medication? ___ Yes ___ No 

13 

If yes, briefly describe ________________________ _ 

When you a\vaken in the 

Very Refreshedl 

__ Mildly Tired3 

morning, do you usually feel: 

__ Adequately Rested2 

Very Tired4 

14 ~fuat hand do yo~ write with? 

__ Right 1 __ Left2 __ Either3 

Switched from left to right as a young child4 

15 H'hat foot do you·kick a ball with? 

16 

17 

18 

__ Right! __ Left 2 __ Either3 

Do you smoke cigarettes? 

Yes 1 No 2 

If yes, do you smoke: 

Do you bite your nails? 

Yes 1 No 2 

Don't Know3 

More Then 2 Packs a Day1 

1 to 2 Packs a Day2 

1 to 3 Packs a Week3 

Smoke Only Occasionally4 

Don't Know3 

!9 Do you ever hear or see things that aren't 
really there? 

_____ Occasionally1 _____ Infrequently2 

Not At A1l 3 

If yes; please describe these: 
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Card 14 Personal History Continued 

20 Do you ever feel or smell things that don't 
make sense? 

_____ Occasionally1 _____ Infrequently2 

Not At AU 3 

If yes, please describe these: 

21 Do you have a good sense of humor? 

Yes 1 N0 2 

22 Do you enjoy laughing at jokes? 

Yes 1 N0 2 

23 Do you have trouble getting to the potnt 2 
because of all the details? _____ Yes _____ No 

24 Do you keep a diary? _____ Always1 Never2 

Sometimes3 

If yes, what sorts of things do you note? 

25-26 How long ago did the first symptom of Parkinson's 
Disease occur? 

_____ months 2 

27-28 What was the first symptom to appear? -----------
29 Have you noticed stiffness in your limbs? 

__ Yes 1 __ No 2 

30-31 When did it appear? ---------------------------
32 Do you have a tremor of your hands? Yes 1 N0 2 

33 Which hand? Right 1 Left 2 __ Both3 
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Card #4 

34 Do you have a tremor of any other part of your body? __ 

___ Yes l ___ No 2 

35-36 What part? 

37 Have you noticed a change in your posture or 

unstableness of your posture? Yes l N0 2 

38 Are your movements slower than ihey were 2prior 
to Parkinson's Disease? ____ yes ____ No 

39 Has your handwriting become small? _____ yes! _____ No 2 

40 Does it take longer for you to eat? 

_____ yes! ____ No 2 

4! Have you ever had spasms where your head and 
eyes would turn upward and you couldn't control it? 

Yes! . N0 2 

42 Do you ever have periods that appear suddenly in 
which you have difficulty with movecents, experience 
muscular weakness, and feel a~prehensi¥e 
(on-off phenomenon)? ____ yes _____ No 

43 Do you ever experience facial movements which you 
cannot control such is grimac~ng, gnawing, 
or yawning? ____ yes No 

44-45 What movement? 

46 Have you ever be~n exposed to manganese!, cobalt2 '4 
carbon disuSf?ide (anlindustr~al solvent), cyanide, 
or cethanol. ___ Yes ____ No 

47 Please circle which one(s). 

If so, when was the exposure and how extensive 
was it? 
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Card #4 

48 Have you ever taken any of the following 

medications. (Please check) ____ alpha methyldopa1 

phenothiazines 2 

reserpine3 

tetrabenazine 4 

__ ' __ haloperido15 

If so, when and in what dosages? ----------------

Medications 

96 

49-53 What medications do you currently take that are 
either prescribed or that you buy "over the counter"?- - - - -

54-58 What are the medications that you currently take 
for Parkinson's Disease and their dosages? 

59-63 What medications have you taken in the past for 
Parkinson's Disease that have been stopped? 

When were they stopped? 

Why were they stopped? 

64-65 Have you experienZ1d any of the followi~g side 
effects of L-Dopa or L-Dopa/Carbidopa ~ 
combinations? 

66 nausea, vomiting1 cardiac rhyt2m 
67 -- difficulties 
68 
69 low blood pressure3 ____ dry mouth4 
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Card #4 

71 
72 
73 
74 

blurred visionS confused thinking 6 

__ "on-off" phenomena 7 agitationS 

ha11ucinations 9 (Please describe: 

Card #5 

1-2 Have you every experienced any of the following side 

effects with ethopropazine (Parsido1)11, benztropine 

(Cogentin)12, biperidin (Akineton) 13, or trihexyphenidy1 

(Artane)14? 

3 
4 
5 
6 
7 
8 
9 
10 

11-12 

dry mouth1 blurred vision2 

constipation3 __ dizziness 4 

inability to urinateS _____ glaucoma6 

confused thinking 7 ha11ucinations8 
----(Please describe: 

Have you ever e~~erienced any of the following 
with Amantadine ? 

13 
14 _____ depression1 _____ heart fai1ure 2 
15 
16 __ swelling of feet 3 __ difficulty urinating4 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Have yOU ever experienced anY4~f the following 
with ~arlodel (bromocriptine) ? 

low blood pressure ___ confusion 

__ faintness/fainting ___ dizziness 

____ nausea/vomiting ____ depression 

____ difficulty walking ____ constipation 

__ difficulty sleeping 

___ hallucinations (Please describe: 

97 



PERSONAL AND SOCIAL HISTORY QUESTIONNAIRE . . • • • . . Page 27 

Card #5 Psychiatric 

27 Do you ever have dreams that are very realistic and 

vivid. Yes l N0 2 Don't Know3 
Please-Qescribe-:--

---------------------------------

28 Do you ever have nightmares? Yes l __ No 2 

___ Don't Know3 

Please describe: 
-------------------------------------

29 Do you ever have periods where you wake up suddenly, 

frightened,call out or scream? ___ Yes l N0 2 

Don't Know3 

30 Do you~ remember these periods or does your 
family tell you of them? 

31 Have you experienced the above (dreams or 
nightmares) when taking your Parkinson medications 
or with a change in dosages? 

___ Yes l ___ N0 2 ___ Don't Know3 

Please describe: 

32 Do you ever hear or see things that aren't really 
there? 

Don't Know3 

33 Do you ever feel or smell things that don't make 
sense? 

Don't Know3 

Please describe these: 

34 Are they frightening? Yes l N0 2 ___ Don't Know3 

35 Do they occur dayl or night 2 ________ _ 

36 Are they recurrent? __ Yes l No 2 ___ Don't Know3 
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Card #5 Psychiatric Continued 

37 Are you confused when this happens? Yes l No 2 

__ Don't Know3 

38 Did these occur with a change in medications or 
dosages? 

Yes l No 2 ___ Don't Know3 

39 Have you ever had a psychiatric difficulty such as 

depressionl , schizophrenia2 , manic-depressive 

illness 3? Please describe it and when it occurred: 

40 Did you need to be hospitalized? 

Yes l No 2 Don't Know3 

41 Did this disturbance interfere with your work or 

social function? __ Yes l __ No 2 Don't Kno't-13 

42 Did anyone in your family ever experience any 

psychiatric difficulties? ___ Yes l __ No 2 Don't Know3 

43 Do you ever experience a depressed mood (sadness, 

hopeless, helpless, worthless)? 

not at alII __ occasionally2 frequently3 

44 Do you ever think that life is not worth living? 

not at alII ___ occasionally2 ___ frequently3 

45 Do you ever wish you were dead? 

___ not at alII ___ occasionally2 frequently3 

46 Have you ever thought of hurting yourself or 
killing yourself? 

not at alII ___ occasionally2 frequently3 
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Card 15 Psychiatric Continued 

47 Do you have difficulty falling asleep? 

not at all l ____ occasionally2 ____ frequently3 

48-50 For how long? 

51-52 If so, how long does it take for you to fall asleep? 

53 Do you awaken early in the morning, before you would _ 

like to, and have difficulty going back to sleep? 

___ not at all l _____ occasionally2 _____ frequently3 

54-56 For how long? 

57 Have you experienced loss of interest in your usual 

activities or hobbies? _____ Yes 1 _____ No 2 

58 Have you lost weight recently? 

59-60 If yes, how many pounds? 

61-62 Over how many months? 

63 Have you experienced episodes when you have had an 

elevated mood,and associated with hyperactive 

behavior, talkativeness, racing thoughts, and 

. decreased need for sleep? ___ Yes 1 ___ No 2 

If so when? 

64 Do you ever have difficulty remembering how to 

travel from home to a familiar place? __ Yes 1 __ N0 2 

65 Do you find that it takes you longer to remember 

things? __ Yes 1 N0 2 

66 Have you noticed any change in your sexual drive? 

___ Yes 1 __ No 2 
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Card #5 Psychiatric Continued 

67 Is your interest in sexual ~atters: Less l 

More 2 About the same3 

68 Is your sexual ability: Less l ___ More 2 

About the same3 
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