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ABSTRACT

Some researchers have suggested that the memory

deficit associ-ated with parkinsonism is a deficiL
secondary to loss of motor control. Others have

asserted that the parkinson memory deficit is a real : .,',

deficit associated with generalized cerebral cortical
impairment. The question of rvhere the memory loss may

be occurring has not been explored to date. The prima:r:y 
,:t,:;,,:,,:-:-:'-::-::r'

purpose of the present study was to test the hypothesís 
1,,,,,,-,.,,,

that memory loss in parkinsonism results from loss of ::'1::i'::

motor control. A secondary purpose \^ras to attempt to
identify whether the parkinson memory loss is mainly an

input loss or an output loss

Four groups of persons served as subjects for this
study: those d.iagnosed. as having parkinsonism, those

diagnosed as having rheumatoid arthritis, older subjects,
and. normal subjects. Each group consisted of 14 males

and 14 fe.ma1es. Groups were matched for average age

(except the otder subjects), and avera.Te ed.ucation. """"i
,,...,,,

Subjects were carefully screened to control for possible .,'.', ,

hearing loss, language barrier, and other extraneous

factors. The independent variables included diagnostic
group, position in space (either sitting or reclining) r , ,,

l-.:.: :. .

and recall condition (either non-cued recall or cued

recall). The dependent variables included VÍeschler

I{emory Sca1e MQ, and number of correctly recalled word.s

from lists of 24 words with 4 word.s in each of 6 
i,.:-r,,:1,,:,

Íi i'l'"1"li''



categories. Subjects served as their own controls since

each subject was tested in both positions in space and

und.er both recall conditions.

Screening test data analysis revealed that the

parkinson group achieved lower WAIS verbal IQ's than the

other three groups. Similar results were obtained tvith

the lviQ t s and the number of correctty recalled. words in

cued and non-cued recalt. Position in space was found

to have no effect upon any of the measures. All groups

correctly recalled significantly more words under the

cued condition than under the non-cued' condition-

The above findings supported the hlpothesis that

parkinson memory loss is real and is produced' by

generalized. cerebral cortical impairment. Such memory

loss d.oes not, appear to be primaríIy due to retrieval

difficulties, nor Èo input loss at the perceptual 1eve.I.

Rather, while most new information is received, much.

of it does not seem to be consolidated into any sort

of memory store. The need for further clarificat.ion of

locus of memory loss was discussedr âS were Some of the

clinical implications of memory loss associated with

generalized cerebral cortical impairment-

aal-
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CHAPTER I

INTRODUCTION

Overr¡ierv

Persons d.iagnose{ as having Parkinson's disease

often complain of having impaired memory for recenÈ

events. They misplace things, forget appointments, and

have trouble keeping immediate infornration available for

use. Since parkinsonism is primarily a d.isturbance of

the extrapyramidal system resulting in motor ímpairmenÈ,

the cognitive functions have been Iit,tle investigated..

However, recent stud.ies (Reitan & Bo11 | L971, indicate

that, parkínson persons appear to perform relatirrely

below the expected level on intellectual tasks when

compared wíth age- and ed.ucation-mat.ched non-parkinson

peers. These findings seem to be in agreement with

recênt parkinson autopsy studies which show generalized.

cerebral impaiíment in excess of that, of age peers

(Alvord., Forno, Kusske, Kauffman, Rhodes, & Goetowski,

L97 4) .

Three principal hypotheses have been proposed to

account for the observed intellectual and memory deficits

found in parkinson persons. Cooper, Riklan, Ste1lar,

!üaltz, LeviÈa, Rlbera, & Zimmerman (1968) believed. the

intellectual deficit to be more apparent than real, and

hypothesized. that this apparent deficit was a result of

interference with at.tention due to impaired automatic
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postural reflex function. Reitan e Boll (L97L) felt

that the intellectual deficit rvas real, and was most

likely due t.o generalized cerebral impairment. Riklan

(Lg73), noting improved intellectual function following

ingestion of L-dopa, hypothesized that the intellectual

and memory deficit was a result of a lowered. state of

arousal.

Most of the studies of parkinsonism have been

notable for the lack of ad.equate controls, incompara-

bility with other studies, and. contradictory results-

The purpose of this study was to attempt to clarify the

nature of some of the memory deficits found in persons

with Parkinsonrs disease, to use adequate controls, to

use measures which could, be compared with other sLudies,

and to attempt to delineate where the breakdown in memory

may be occurr-ì-ng. Each of the three tnajor hypotheses

ment,ioned. above was investigated, as well as others which

have relevance for conceptualizations of the memory

process in general.

Intellectual Functions in Parkinsonts Disease

Parkinsonrs disease is a d.isorder of the extrapyra-

midal system, and is usually studied in terms of motor

deficit and correct,ion. (For a discussj-on of the parkin-

son syndrome, see Appendix A.) Parkinson (1817) felt

that the disorder had no effect on the intellect. But

parkinson persons themselves complain of reduced ability

to think clear1y, and physicians over the years have
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-,.,.,t,- , ,

observed that their parkinson patients gradually

deteriorate in intellectual functions as well as motor

functions. Only f airly recent.ly have cognitive functions;

been evaluated' as welL as motor functions ' such 
':":.'r"''research has been plagued with poor experimental d.esign , ' '::':'

lack of control groups, and a lack of replication of
':standardized test procedures' 
, ., ,, 

,,.

The researchers who have done thei 'most, work with ,,,', ,,'

intellectual functions in parkinsonism have been those ii.:.::' :-::.'

working with cooper's program at st. Barnabas Hospital ':.)":::::

in New York. T¡Iorking with parkinson patients referred

to Cooper for thalamic surgery, Riklan, Weiner, Levita,

Di1ler, and their co-workers have contribuÈed to the 
:

ì

literature consistently for the last 23 years. Ordinarily,
their research question has been whether or not thalamic

surgery results in any intellectual deficit- trfhen

controJ-groupswereused,thecontro1swereusual1yper*
sons with parkinsonism on whom surgery was not performed. i :,::::

t-::::.::l
::j::::-1

rt shourd also be noted that patients used in these 
..r.,,:,,:,

studies r^rere private patienÈs of above average education. 'r":''"':;''

In a series of early studies, Diller & Riklan (1956), i

Riklan, I,tleiner & Di ]]s¡ (l-959), and R-ikLan¡ DiLl-er 
.::

Vüeiner, & Cooper (1960) noted that parkinson persons i'..,;,¡t-;"

r^¡ere of about average intelligence, but this average

level was somewhat lower than might be expected for

their education level. They found that thalamic surgery
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appeared to have no effect on interrectual function.
Talland compared parkinson subjects with non-parkin-

son subjects on the vüechsler-Bellevue (education not
matched), and concluded that there appeared to be no

cognitive impairment associated with the syndrome. He

further fert that parkinsonism did not effect attention
or concentration (fal1and., 1962) . Levita, Riklan, &

Cooper (1964') , and Riklan, Levita, & Cooper (1966)

tested 81 parkinson patients with parts of the Ï^iArs, and

conclud.ed that agêr motor impairment, and. laterarity of
subcortical involvement, d,id not influence performance

based on overt verbal responses, verbal fluency t er
visual and. visual.-spatiar discrimination. As in their
earlier stud,ies, they concluded Èhat bilate::al cryo-
surgery or chemosurgery had no effect on cognitive
functions.

Asso (1969) and Asso, Crovun, Russel1, & Logue (1969)

reported two other studies of parkinsonism patients with
the wArs, and reporÈed no evidence of any pat,tern of
specific intellectual d.eficit associated with parkin-
sonÍsm. Yahr, Duvoísin, schear, Barrett, & Hoehn (1969)

reported on the first. intelrectual studies of parkinson
patients taking L-dopa. They concluded that the patients
who were intellectually intact but somewhat du11ed by

anticholinergic medication slowly returned to normal.
others with varying degrees of dementia remained

unchanged. rn some cases, resolution of the parkinson
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syarptoms appeared to unmask a dementia that was not

previously apparent.

Cooper, Riklan, Stellar, Wa1tz, Ribera, & Zimmerman

(1968) summarized in a lengthy review article much of
what was known al¡out parkinsonism at that ti:ne. They

concluded that parkinsonism has no effect upon the

intellect, nor does thalamic surgery. However, Cooper,

et aI, stated:

A secondary symptom is produced by the
necessity for the patient to concen-
trate on acts which ordinarily d.o not
require attentioni e.9. r rising from
a chair or turning in a close space,
The patient has to divert a great deal
of atÈention to the performance of
routine motor activities, and. this
indirect,ly diverts his attention from
the world around him. The effect may
imitate intellectual or emotional
impairment. Often the patientrs
apparent intellectual impairment is
caused by the urgent need for using all
his resources to overcome rigidity in
the performance of rout.ine acti-vities;
there is no impairment of the inÈellec-
tual processes (p. 1185).

Selby (1968) also rêviewed. the literature on parkin-

sonisrn up to 1968r'and stated. that he was unable to
contrad.ict Parkinsonrs ori-ginal conclusions (no intellec-
tual deficit) with any d.egree of conf idence. He felt.

that one factor which needed to be isolated was the role
that depression might play in suppressing intellectuat
performance. It is known that depression is very

frequently found among parkinson persons. Selby

concLuded that there was an obvious need for carefully

'.t
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designed psychometric studies to determj-ne whether or

not any intellectual impairment was present in parkinson

persons

The first attempt to include a control group (Ivleier

& Martin I LITO) yielded helpful ind.ications of the

possi-bIe effect of L-dopa on intelLectual functions. The

authors compared 39 parkinson patients with 25 non-

parkinson controls matched. for age and .educat.ion. While

all parkinson pat,ients received L-dopa, none of the

controls received L-dopa. Nevertheless, the pre-treat-

ment measures were the first results of comparing intel-
lectual functions between parkinsons and. non-parkinson

controls matched. for age ancl educaËion. While many

details of the procedure were left out of the report and

results are difficult to interpret., the authors concluded

that L-dopa improved intellectual functioning, and that
the improved. intellectual function was not due simply to
improved motor funct.ion.

Reitan & BolI (lrg7lr) provided the first. definitive,
well-controlled evaluation of parkinson intellectual
function in the literature. They administered 32 diffe-
rent measures to 25 parkinson patients and 25 non-païkin-

son controls matched to age, sex, race, and ed.ucation.

The authors found consistent impairment across all

measures in the parkinson persons. They concluded that
while the parkinson persons appeared. to function within

normal limits compared with the general population, they

r:):,:''

¡.::a,i :i,:
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;: ::: :

showed clear and. significant deficits when compared with
age- and education-matched non-parkinson peers. For

example, the parkinson patientst means on the ITIAIS were

VI9=167.U' PI9=195.r' and FSIQ=105.76. The matched

controls obtained means of VIQ=119.6; PIq=121.96; and :r,:t.',' 
,

FST.Q=122.29. Most of the p-values were{.001. Reitan

& Bo11 conclud.ed that their results suggested thaÈ

parkinson patient,s show impairment which extends far ,,,,,,.,,
,: .' ,',;:;;: :r;,.:

beyond motor function loss, and. which implies the pre- : 1 :

':, ..- :'.: I
:_. . .. : ,.: ..-.:sence of widely generalized cerebral impairment. ,i;.::,.:,.1

Loranger, Goodell, McDowell, Lee, & S\^/eet Çrg72t

was the second study to use a non-parkinson control
group. They compared 27 parkLlnson patients with
27 hospitalized d.epressed. non-parkinson controls,
matched for age, sex, and. education. The parkinson '

patients t,'rere found to perform consj-stently poorer on

all ÌfAIS subtests than the non-parkinson patients. The

authors concluded. that, depression alone could not account
'..'a . : -:

for the observed. intellectual deficit in the parkinson ''"1';':': '''
:::.:.. ..:..

pat,ients. To see if motor impairment, ptayed. a role in i',1,,.;;;,,i,,,|,,

the defícit, they allowed subjects to take as long as

they wanted to complete the timed tests" Given unlimited
time, the parkinson patients did. not improve performance 

:,,.;,,;,,,; 
,,

..:'.'.'''.
at all. To see íf the deficit was mainly d.ue to aging,

the authors used age-corrected IQ scale scores, and

:

st.ill found the deficit. To see if anticholinergic
medications caused the deficit, they compared parkinsons 

1.,:..1.1 ,t.

''.'":.:t"'it 
-.
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on anticholinergics with parkinsons not on such medica-

tion. There r^/as no difference, and they concluded that
there was no empirical support for the rore of anticho-
linergic medication in intelrectua.l deficit in parkin-
sonism. There was no relationship for:nd between a9ê,

age of onset, duration of illness, sex, and intellectual
impairment. The authors concruded. that. the intellectual
deficit found in parkinsonism courd noti be all due to
the additive effects of aging, d.epression, notor impair-
ment, anticholinergicsr or thalamic surgery. They felt
that probably generalized cortical changes could be

ímplicated in such broad generalized. impairment, The

authors fert that their invest.igation supported the first
person who díffered with parkinson, Balr, who in 1BBI

stated., "r would wirlingly say that a slight degree of
intellectual impairment, is almost the rule in this
disease (Loranger, et al, L972, p. 4L2) .,r

Loranger, Goodell, Lee, & McDowell (LglZ) reported.
another study in which they compared. v,rArs resulLs on 40

parkinson patients before and. 5 to 13 months after they
were stabilized on L-dopa. The authors found signifieant
improvemenÈ in re following L-dopa use. Means hrere:

Pre-T,-dopa:

vrQ-ll6.5

PIQ= 95.4

FStg=197. g

Post-st,abilization:

VI9=12 3 ' U

PIB=195 ' t
FSI9=116 . g

More recent studies by Riklan (Ig7Z) and Riklan,
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Halgin, Maskin, & Weissman (1973) also show improvements

in test. scores following L-dopa ingestion, and raise'the
hypothesis of L-dopa-caused arousal. Riklan, et aI,
(1973) found that the parkinson patients showed improve-

ments in the binocular critical fusion frequency

threshold (CFF) also. The authors described the CFF as

a highly sensítive index of cerebral function and. effi-
ciency, and conclud.ed that the improved ^intellectual
functions reflected. an underlying increase in behavioral

arousal. The authors further found that Ie was inversely
related to age, directly related. to education, and

inversely relaËed to degree of bradykinesia. Sex was not
a critical factor, nor was lengêh of il-Iness nor dosage

of L-dopa.

To summarize, it has been found Èhat parkinson

persons show generalized cerebral inefficiency which

appears to correlate idith exëent of observed. cerebral

cortical impairment. While parkinson persons may appear

to be functioning within normal intellectual limits, when

they are compared. with age- and. education-matched. non-

parkinson peers, they show clear deficit. These persons

appear to show some improvement in inteLlectual function
following t.reatment with L-d.opa. This improvement is
felt to be due not to placebo effect, practice effect,
improved motor ability, nor improved mood. While

ventrolaterar tharamic surgery usually results in reduced

rigidity and tremo::, it does not effect akinesia, nor
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does intellectual functioning change as a long-term

conseguence. substantia nigra degeneration continues

uninterrupted whether surgery is done or L-d.opa is
ingested.. (See Appendix A.)

Menory Functions in. Pagkinsonts Disease

A rather detailed review of both the parkinson

literature and the memory literature has failed, to turn
up a single study focused entirely on. Jnemory functions of
parkinson persons. This is understandable in a sense,

because the primary features of the d.isease occur in the
motor sphere. But one of the most consistent complaints

of the parkinson persons themselves is that they experi-
ence an ímpairment of recent memory functions. Rehabili-
tation efforts are focused. pri-marily toward j-mproving

motor functions and providing emotional support for a

person who has an incurabre, progressively debiritating
d.isease. Memory d.eficits ordinarily are not dealt.r¡rith.

Most of the above-mentioned. studies on intellectual
functions also included. some memory measures. while the

same design problems were replicated, in the memory evarua-

tions, the most criticar feature was that each study used.

its own, armost idiosyncratic measure for memory deficit.
Furthermore, some of the measures used, such as the

Wechs-ler Memory Scale (WMS) Mental Control and Digit-
Span subtests, have been shown to be poor measures of
memory (Davis & Swenson, L97O) . Recent conceptualizations

of short- and long-term memoryr oï conceptual-izations of
i:t'';
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input, storage, and retrieval have not yet been applied

to the investigation of memory deficits in Parkj-nson's

disease.

Talland (L962) evaluated memory functions by having

his parkinson patients and non-parkinson controls learn

digits or consonants. ?Íhile he found. no significant

differences between parkinsons and non-parkinson controls

on these tasks, he did note that, the controls perfornied

consistently better than the parkinson persons, with the

parkinson persons showing some immediate memory loss.

Levita, et aI, (L964) adrninistered the Current

Information, Orientation, Mental Control, and Digit-Span

parts of the tr{MS to their parkinson patients. They

reported correlations between Digit-Span and Mental

Control, and. between these tests and degree of rigidity.

Such results seem reasonable when seen from the two-factor

findings of Davis & Swenson (1970). Davis & Swenson

found that }4ent.al Control and Digit-Span represented a

non-memory factor best d.escribed as freedom from d.istrac-

tion. Such results are j-n agreement with Cooperrs hypo-

thesis (1968) that as rigidity increases, the personts

distraction also increases.

Cooper, et al, (1968), and. Riklan, et al, (1969)

concluded from memory tests given to parkinson patients

that such persons show a slight decline in memory func-

tions over time, and such decline occurred independently

of thalamic surgery, which itself d.id not effect memory
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functions. Asso (1969) found t.hat her parkinson patients

performed less well than her hypothetical normals on the

WAIS Digit-Span subtest. Cotzias, et al, (Lg6g) reported

that parkinson patients on L-dopa showed an ímproved

menory, but d.id. not mention what measures were used

Meier & Martin (Lg7O) compared parkinsons and non-parkin-

sons on the Arithmet^ic and Digit-span subtests of the

!üAIS, and. for:nd that the parkinsons \^/ere- slightly lower

than normals, and. that those parkinsons with the lowest

scores improved the most with L-dopa treatment.

On the other hand., Reitan e Bo11 (1971) found' that

their parkinson patients scored significant'ty (n(.005)

lower than their age- and education-matched. non-parkinson

peers. The normals recalled an average of 10.16 digits

forward. and. backward, while the parkinsons recalled an

average of 7.96. Such results ted. to the developmenÈ of

the cerebral impairment hypothesis

OtBrien, DiGiacoÍtor.Fahn, & Schwarz (1971) ad'mini-

stered the wMS to 15 parkinson patient.s placed oa high

doses of L-dopa. No non-parkinson controls were used.

The patients were tested before and during the admini-

stration of L-dopa, but no information was presented

about when the second. testing occurred., The pre-L-dopa

average Memory Quotient (Ma) was found. to be L22. The

post-L-dopa average MQ was L24.4. While some patientsl

MQts decreased with L-dopa, most improved- One malers

MQ increased from a pre-L-d.opa MQ of 59 to a post-L-dopa
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MQ of 86.

Briefly, in other studies, Loranger, et aI, (L972)

found that parkinson patients increased their memory-

at'tention IQ scores an average of 5. 1 points with L-clopa

treatment. Loranger, et al, (L972) found a consistent

and significant deficit in parkinson patients on the

Arithmetic and Digit-Span subtests of the VüAIS when

compared with non-parkinson controls. Again, the memory-

attent,ion deficit was not found. to be due to depression,

aging t or motor problems. Riklan, et aI, (L973) found

his parkinson pat.ients performed. poorer on the VIMS

Mental Control subtest, than age- and education-matched

non-parkinson controls. The parkinsons showed a signifi-

can't improvement on this task after being stabilized on

L-dopa. Riklan, et al, concluded that this type of

impairment is probably a reflection of reduced arousal

level in the parkinson person

In summary, studies on memory functions in Parkin-

sont s disease have been even less organized or unified

than in the area of general intellectual funct.ions. VühíIe

the parkinson persons appear to show some kind of d.eficit

on memory tasks, it is not clear whether the deficit is

due to cerebral inefficiency, distractibility, reduced

arousalr or other factors. Surgery does not appear to

facilitate memory functions, while L-dopa does. L-d.opa

does not in any way stop or correct cerebral corti-cal

degeneration.
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Memory

No one to this point has conceptualized or investi-

gated the parkinson memory deficit in terms of the

d.ifferenÈ stages of the memory process, so the question

of whether the parkinson deficit reflects mainly input,

storage t or ret,ríeval difficulties has not been asked.

As with the case of intetlectual functions as a whole,

the three major frypotheses of parkinson.memory deficit

(Cooper: d,istraction; Riklan: arousal; ReiLan: cerebral

i:npairment.) each seems able to account for some of the

research findings. Clarification of the above-mentioned.

issues seemed desirable. The strategy was to design a

study which would use adequate controls, use measures

used. by others, and which would manipulate some of the

likely variables.

Theoretical Position. For this study, Kesner's

(1973) definition of memory rdas used. Memory is defined

as the process of encoding information by comparing and

combining sensory inputs with innate and previously

acquired knowledge, storing the information, and decoding

the stored information into motor out-puts (Kesner, L973).

The model for memory presented by Kesner seemed to be the

most coherent and useful one for this study because it

appears to integrate memoïy conceptualizations so well

with neurological conceptualizations. Kesner makes use

of several features of memory models by Shiffrin &

Aikinson (1969), Vüaugh & Norman (1965) ' and Patterson

l": i
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(1966); and the influence of Hebb (L949) is apparent

throughout most of the models of short.-term and long*

term memory.

Kesnerts model assumes that registration, encoding,

and. storage of new information is pïocessed by an initial

pre-perceptual or cue-access store characterized. by a

match-mismatch process between sensory input and the

long-term store. After input, the inforination is trans-

ferred i-n paralle1 to a short-term memory system and' a

long-term system. The short-term system includes a

short-term store, and a decay process. The long-term

system includes a long-term store and a consolid'ation

process. Both the decay process of the short-term system

and. the consolidation process of the long-term system

are affected by the initial input, the state of the

organismts arousal, selective attention, and rehearsal.

The short-Èerm system has a limited capacity store, viit'h

decay occurringi over time

The amount of information processed in the short-

term system is a function of the characteristics of the

input, such as intensity, quality, quantity, and a number

of sense modalities utilized. A neurophysiological

mechanism which could serve the short-tet* *"itoty (srM)

system is the recovery cycle of evoked responses in the

association cortex. The recovery time varies from

40-140 seconds, depending upon the nature of the stimulus.

The amount of information that is retrievable from the
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STIvI would be a function of the amounL of information

remaining in the decaying STM. Failure to retrieve

information from STM can be attributed to the decay of

electrical actiüity in those structures serving STM.

Thus, retrieval from STM is seen as trace-d.ependent

retrieval. Other events which would facilit.ate decay

would include the presentation of interfering items of

information (proactive and retroactive Ínterference),

and any event which would interfere with the electrical

or biochemical activity of those structures serving STM.

Vühile others raise the same or similar points

(Barbizet., 1969; Luria, L973; Guyton, L972; Brierly, L966,

Stepien c Sierpinski, 1960¡ Brooks, L972¡ Talland, 1968;

AngeJ-ergues, 1969¡ John, 1967) , Kesner (J-973) most clearly

proposed that the midbrain reticular formation and the

association cortex make up the critical neurological

substrata for the operation of STM and its decay process.

Kesner stated that the reticular formation directly

effects STM through its control of arousal and its con-

trol of selective attention. The cerebral cortexr on

the other hand., constitutes the field upon which the STM

traces are laid in coded form.

Long-term memory (LTM) is served primarily through

regions of the hippocampus and the rest of the limbic

system. ft is possible to interfere with STM without

interfering with LTM, and is also possible to affect both

parallel systems at once. For exampler persons rvith
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hippocampal lesions have good STI'1, and can adequately

recall words, digi-ts, and sentences. But beyond. 60"

de1ay, their recall performance drops to chance, and they

may not even recall that, there was a task at all. Even

with cues provided, such persons cannot recall an LTM

task, and. thus have been observed to read the same arti-

cle over and over, each time thinking it is new. Kesner's

explanation is that the information is getting in, is

perceived., registered., and coded in STM, but decays out

of STM and never gets consolidated in LTM.

Neurological Aspects. VÍhile most of the neurological

and. bíochemical aspects of memory remain a mystery, there

is íncreasing experimental and clinical evidence to

impticate some brain structures more than others for cer-

tain aspects of memory. Stempien & Sierpinski (1960)

reported a surgical case which clarifies the role of

cortical traces and interference with decay. The patienÇ

a l5-year old female, had seizures from the age of

6 months. She was of average intelligence, showed no

impairment of LTM, attention, concentration, reasoning

ability, or verbal recall. However, she had great

difficulty with STM. BEGrs revealed continuous abnormal

discharges over t,he right posterior frontal and. temporal

areas. Surgical removal of the anterior temporal lobe

and part of the posterior frontal corLex resulted in a

Ioss of all abnormal EEG patterns, and a consequent

disappearance of all disturbance of STM. The authors

.. lr-t:
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felt that the abnormal electrical impulses interfered

with the sTtrl traces, in a manner akin to what Kesner

(L973) proposecl. Such resul-ts were similar to those of

Penfield ç Milner (1958), who found that similar subjects

could. keep in mind a short sentence or series of numbers

if they \¡rere permitted to keep Èheir attention directed

to the task; but, if someoï1e spoke to them or they turned

their attent,ion to other matters, the to*be-remembered

items lrere lost

Luria (1973) emphasized that STM "..-requires

optimal çortical tone or a state of total vigilance,

without which any selective mental process would be

impossible (p. 287)." He went on to point out that the

compJ-ex process of receipt and coding of incoming infor-

mation requires the complete integrity of the cortex.

Any form of disturbance or pathological state \^ri11 result

in a memory impaírment the nature of which will depend

upon the site of the disturbance. Cortical disturbance

particularly seems to accent the role of irrelevant

interfering events upon the inpuÈ and STrr4 process.

Brooks (Lg72) compared. known cortical-damaged'

persons with age- and education-matched. hospitalized.

non-cortical-damaged. persons on the Logical Memory and

Associate Learning subtests of the WMS. Subjects were

retested 30 minutes after the first tes.t to measure

percent of forgetting. He found that those rvith head

injuríes performed significantly poorer than normals on
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the first test, and forgot over six times more than the

normals on the follow-up test. The author compared

older (over 30) with younger (under 30) head.-injured

persons, and found that the older patients had greater

trouble with Logical Irlemory (f trial) than with Associate

Learning (3 trials) compared v¡ith the younger persons.

He concluded thaÈ cortical-injured \^rere handicapped

doubly, because they acquired much less'Ínformation than

the normals initially, and they forgot much more of what

they did. acquire than the normals did. Brooks felt that

the increase in forgetting in his head-injured pat.ients

was probably due in part to a less efficient inítial

learning resulting in a memory trace that is less resis-

tant to distort.ion and decay. He added that, the obtained

deficits could not be due to strictly input problems,

and that further work was needed to reveal the relative

importance of input d.eficits, STM and LTM deficits, and

retrieval deficits.

Ojemannn Blick & Ward (197I) tested 25 parkinson

patients who vüere about, to undergo surgery. While the

patients were on the operating table and awake, the

authors inserted an electrode through a burr-hole to the

ventrolateral thalamus, and provid.ed. below-patient-

threshold electrical stimulation while administering a

60-tria1 STM test. The authors for-rnd that stimulation

during presentation of items d.id not significantly

differ from non-stimulation. Stimulation during recall ¡.:::ii ::,:

f i i'r . '

i 'i.j
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, 
::.:,,t, ,,t,:.',

alone significantly increased recall errors of the

omission type. Stimulation during any part of the test

did not affect misnaming errors on the recognition

phase. The authors hypothesized that stimulation during
:.: :-t:: , .'r,. 

'presentation improved recall because it d.irected. the ,: .:::.:::.

person's attention to the stimulus. Stimulation during

recall increased errors because it interfered with the
:. " ì

search of memory prior to retrieval and Output. The r:::':-'::.'::
:,t,.t.,.t,,, .,,t,t,

interference of search accounts for the omission errors 
;:::::.r:-.::.

Had more misnaming errors occurred, the interference with :::'::'-:::'':':'1:'

the d.ecision system between search and output would more

likeIy have been implicated. Thus, ventrolateral thala-

mic stimulation served both to interfere with the retrie-

val process, and to facilitate the input process by

directing attentíon to the external environment. The

authors concluded that left ventrolateral thalan-ic

stimulation has an effecL on what gets into and what

comes out of srM at any given time. 
,,,,,,,.,..,,,,

?fhile animal research has limitations in being ex- :: : : :"':'''

trapolated. to account for human conditions, recent ""'r ., ','

studíesdoappeartohaveSomere1evancetotheneuro1o-
gical implications of memory deficit in parkinsonism.

Phillips (1974) found that rats lesioned in the zor'a 
:,,,,..:,,:,,,,
-.: ' : '_: ;.' ; .i :.

compacta of the substantia nigra could not learn an

avoidance response. When given L-dopa, they rvere able to

learn the response as well as sham-operated controls. On

the other hand., rats overlearned to an avoidance response
l,::,. :l:t.:::.:] i:.,:-:l
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then lesioned were still able to continue making such a

response. The implications that substantia nigra lesions

do not directly affect memory, but appear more to affect

input seem c1ear. Here, the role of attention in input

processes is irnplicated, and some indirect support for

Riklanr s hypothesis of arousal is provided.

Aging Aspects. As people â9e, they report a reduced

ability to recall recent events, while some childhood.

events remain vivid. Most experimenters agree thaË STM

is less efficient for older people than for younger peo-

p1e (Chown , 1972). Attempts to identify where the

difficulty lies have so far seemed to consistently

impficate a breakdown j-n storage (McNuIty & Caird, L967)

or retrieval (Schonfield, ]-967]l.

Wimer & Wigdor (1958) found. that if they allowed

older persons to learn a paired-associate list to

criterion, they recalled. as well as much younger persòns.

However, it took the older. persons twice as many trials to

reach criterion as compared. with the younger persons. Ttre

authors concluded that in the aged, the memory was intact,

but, learning skills were ímpaired. Such a study is sub-

ject to confoundj.ng by original learning: ês pointed out

by Underwood. (Lg66), and such results are difficult to

interpret.

Schonfield (1967) found that older persons made more

recall errors than recognition errors, and raised the

issue of a possible retrieval problem. Laurence (1967) t¡:':::":

..: . .
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provided older subjects with category cues of to-be-
recalLed words, and found a signifícant improvement under

cued recall conditions. While young persons obtained

means of L4.9 and 16.6 correctly recalled items under

non-cued and cued conditions, older persons obtained

recaIl means of 11.6 and 15.7 for non-cued and cued

conditions. The cued recall conditions resulted in the

loss of differences between age groups... This fincling

suggested that the memory loss experienced by older
people was a retrieval loss.

Talland (1968) noted that other factors which might

play a role in older persons' STM include reduced moLiva-

tíon, negative attitudes toward. the test situation,
reduced state of arousal, and sr-rsceptibility to external
interference. Talland also pointed. out that older per-
sons make more errors of omission than errors of misnaming.

Such a pattern is similar to the results of Ojemann,

et aI, (1971) who suggested a difficulty in the search

process, which Talland also mentioned. Other factors
which affect STM in older persons include such problems

as perceptuat acuity in the d.ifferent perceptual modes.

McGhie, et aI, (1965) found that STM for visual informa-

tion begins to d.eteriorate after the age of 60, while

auditory information can be handled. much better (if the

auditory system is funcÈionírg). The authors also noted

that older personst STM performance declines when inter-
ference is íntroduced; for example, by slowing down the

L ..: -:

i:,.!.i
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rate of presentation of digits to recall.

Inprlt-Retrieval Aspects. The above review of

neurologically impaired and older personsr performance on

memory tasks suggests thaÈ such persons do not take in as

much information as normals, nor do they retrieve propor-

tionately as much as normals. Events which affect or

interfere ivith the hypothesized trace speed its decay and

consequently reduce or eliminate Èhe memory store. Vühen

cues are provided, retrieval is enhanced. and memory func*

tions improve. Such results are in agreement with

Tulving and Thomsonr s (L973) conceptualization of the

"encoding spe'cificity hypothesi-s" which states that

specific encoding operations performed on what is

perceived determine what is stored; and. what is stored

determines vrhat retrieval cues are effective in províding

access to what is stored. The importance of such a

principle lies in its further elaboration of the role'of

cues in differentiating what is "available" in the memory

sÈore and what is "accessible". The distinction between

avaitability and accessibility was made by Tulving &

Pearlstone (1966) when they provided cued' or non-cued

recall tasks for g48 high school stud.ents. The super-

iority of cued over non-cued recall suggested that speci-

fic information about words was available in storage in

form sufficient for the reproduction with cues. But at

least Some of this information was not accessible under a

non-cued condition. Such a finding implies support for
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the breakclown of memory into input, storag'e, and retrie-

val stages, and has been replicated by many others-

Barker (1974) repticated parts of the Tulving &

Pearlstone (1966) experiment, and included a carefully

mat.ched qroup of schizophrenic persons. One of the most

interesting results was that while the schizophrenics

showed a recall deficit compared to normals on the non-

cued tists of words with 4 items per catdgory (IPC=4),

the schizophrenics did not differ significantly from the

normals on the IPC=4, cued condit'íon. This finding

suggested Ëhat the schizophrenics hTere able to ut,ilize

the cues to increase their recall to a level comparable

with Èhat of the normals. Such a finding rl¡as also able

to put to question the idea that input or attentional

factors alone caused the schizophrenic STM deficit.

Barkerrs study was therefore a critical evaluation of

input or attentional problems versus retrieval probleins,

with a clear-cut indication of some retrieval problems.

The find.ing that under IPC=I schizophrenics improved

under cued as compared with non-cued conditions, but not

to the same extent aS nolmals was accounted for in terms

of the observation tha-t the memorlr span appears to be

limiLed to about 7+2 bits of information (Miller, 1956).

The IpC=l condition contained.24 categories, while the

IPC=4 condition contained only 6. Barker raised the

question that possibly one of the reasons attentional

difficulties played such a minor role in the study was
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that all subjects vyere young (mean age = 23) .

Problem

People with parkinsonism complain of impaired recent
memory which appears to exceed that of their age-matched

non-parkinson peers. such a deficit ís srightly improved

with L-dopa, but not to the level of non-parkinson peers
(Loranger, et al, 1972). Such memory deficit is not
affected by surgery. The source of the.deficit could be

due to cerebral impairment (Reitan & 8011, LSTL), to
reduced input due to reduced arousal (Riklan, Lg73), to
aÈtentionat interference from motor movement defects
(cooper, et al, 1968), or to retrieval problems similar
to those of schj-zophrenics (Barker, 1974). Such a d.efi-
cit does not. appear to be due to aging, sex, depression,

or motor deficit per se (Loranger, et aI, L972).

The purpose of this sÈud.y was to investigate hovr

much of a memory deficit may exist, and to investigate
where such a deficit may be occurring. such information
was seen to be of practicar importance because it was

hoped to provide some clear cues for rehabilitation
ef forts with such individ,uals, who number in the
thousands. such a study was also seen to be of theore-
tical importance because the resurts would provide

further tests of the Tulving & Thomson (1973) conceptua-

lization and Èhe Kesner (l-973) model with an entirery
different clinical population. The information obtained

fro¡n such a sÈudy v¡ould also contribute to the general
l,:,:::.:.:;.: i:i'1:i
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field. of Parkinson's d.isease research by clarifying the

nature of one of the clinical aspects of the syndrome about

which parkinson patients often complain.

The study had two broad questions. The f irst l¡¡as,

"Does position in spaie affect memory functions?" Cooperts

hypothesis would predict that position in space v¡ould

affect memory functions. His prediction would be in the

direction that if parkinson paËients \Á/ere tested. horizon-

tally, they would perform better than they would if

tested. vertically, because in Ëhe horizontal position

they would be subject to less interference due to loss

of motor control

The second broad quesLion l^/as, "lrJhere in the memory

process is memory breaking down?" The hypothesis of

Coopeç et al, (1968) would be that parkinson persons

have trouble with memory because the information is not.

getting in. Thus, Cooper would. predict that j-n a NC-C

test situation, the parkinson individual might show the

usual cue effect, but even under cued conditions he woul-d

continue to show a d.eficit. Luria (L973) and Reitan &

Bo11 (L97L) would predict that people with parkinsonism

would show regis'tration or storage deficits, because of

impaired. cerebral cortical function. On the other hand,

if parkinson memory loss was a retrieval d.eficit, the

prediction would be that parkinson subjects rvould recall

as many words correctly as the normal subjects, when

both are tested under cued-recaIl conditions.
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Hypotheses:

The purpose of the present study $¡as to test the kno'¡¡n

hypotheses in response to the two basic questions out-
lined above. The operational hypothesis were:

1. Parkinson subjects will show superior scores on the

WMS MQ, and will recall more words correctl-y when

reclining, as compared with their scores while
sitting. (This is a d.irect test of -Cooperrs hypo-

thesis quoted on p. 5.)

2. Arthrit,ics will show superior scores on the vfMS lqe,

and wirl recall more word.s correctly when reclining,
as compared with their scores while sitting.

3. Older and normal people will show no significant
differences in wMS Me scores or number of correctly
recalled. words between reclining and. sitting
positions.

4. There will be no significant differences between.

parkinson and normal subjects on number of correct,ly
recalled words in cued recal1 conditions. (This

hypothesis tests the notj-on that parkínson

memory loss is a retrieval loss.)

i::-.: ,:
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CHAPTER II

METHOD

Design

For the part of the study which focused. on the first
question of effect of position in space upon memory

function, a 4 x 2 repeated measures factorial design was

used. The first factor was the diagnosis factor" The

four levels were: (1) diagnosis of partcinsonism,

(2') diagnosis of rheumatoid. arÈhritis, (3) advanced âgê¡

and (4) normal. The second facÈor, a repeated measures

factor, was position in space, either sitting or re-

clíning. All subjects were tested in both positions,

balanced for order of occurrence, and given alternate

forms of the lrlechsler Memory Sca1e (WUS¡ , Forms I and II
(I¡lechsler, 1945). fn this part. of the study. the gross

dependent measure was t.he Memory Quotient (MO) . The

individ.ual subtest, scores were also retained and used.

as dependent measures"

For the part of the study which focused on the

second question of where Lhe memory may be breaking down,

a 4 x 2 x 2 repeated measures factorial design was used.

Again, the first factor was the diagnost.ic factor with

the four leve1s as described. above. The second factor

hras the repeated measures factor of position in space,

as d.escribed above. Thus, the impact of position in

space upon memory function could be assessed by a second

rr:.t.':.:..
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measure in add.ition to the l,IQ mentioned above. The

third factor was also a repeated measures factor. Here,

parts of the Tulving & Pearlstone (1966 ) and Barker

(1974) procedure were replícated in the sense that non-

cued and cued recall tasks r,tTere given to all subjects in
both positions in space. Immediately after the presen-

tation of a list of words, two recall tests vrere g'iven,

either non-cued recall foltowed, by cued. recall (NCR-CR),

or cued recall followed by cued recall (CR-CR). ïn this
part of the stud.y the dependent measure was #C, or

number of correctly recalled words out of 24.

Subjects

A total of 112 people served as subjects for this
study. There were 28 subjects in each of the four

diagnostic groups. The group of individ.uals diagnosed.

as having parkinsonísm was designated as the experimental

group. Three control groups were used: arthritis, older,

normal. Those with arthritis were assumed to be likely
to have motor impairment d.ue to peripheral pain and

stiffness while at the same time having an intact central

nervous system. Those older persons were assumed to be

likely to have the beginnings of cerebral impairment

normally found in aging people, while at the same time

having no motor impairment. The normal subjects were

assumed. to be likely to have intact central nervous

systems and no motor impairment. See Table 1 for a

description of subjects.



TABLE I, Part

Description of Subjects (Means and Standard
and Screeni-ng Test,

Variable

Age

Education

Right Finger Tap

Left Finger Tap

Right, Ruler Tap

Left Ruler Tap

âunal_r El_me

Parkinson

r

60.04

9.2L

22.24

22.67

51.61

49.64

l-3.7 4

1

Deviations) on Age, Educatíon
Scores

uch"ír time means the
310 cilr turn around,

Arthritís

8.s3

3.26

9.L4

7.70

23.69

17 .47

5.51

Group

X

58.39

10.11

]-9.32

L8.2L

45.0

42.86

L0.22

9 .42

2.5L

19.04

17.46

35 .49

34.04

2 .46

OId.er

r

time in seconds it
and ret,urn to the

76.29

8.93

32.L4

30 .46

64.89

63.18

10.43

6.9I

2.52

8 .12

10.6 7

23.56

24.03

3.24

Normal

r

took the subject to rise from a chair, walk
chaÍr.

57.07

9.79

43.57

42.79

86.2L

81.21

9.14

9.55

3.66

11.56

10.67

25 .11

24.07

2.63

(,
o



TABLE 1, Part 2

Description of subjects (Mean and standard. Deviations) on Àge, Ed.ucation
and Screeníng Test Scores

Variable

wArs vrQ

Information

Comprehension

Arit.hmetic

Similarities

Digits

Vocabulary

MMPI Depression Scale
T-score

Parkinson

x

97.46

9.86

8.53

8.93

7 .64

8.36

10 .04

69 .82

Arthritís

13.33

2.03

3. 33

3.53

2.92

3.41

2.7 4

r4. 40

Group

x

106.36

10.96

11.14

10.50

B'14

9.39

11. B2

67.7L

15 .12

2.22

3.46

3.27

3.58

2.67

3.22

10. 43

OIder

r

105 .18

9.68

8,57

8.61

7 .2r

8.14

10 .29

59.36

NormaL

10. 31

2 .1I

2 .39

2.I8

2.78

2.49

2.34

L2.73

X

108.50 13.05

LI.29 3 .ls

11.5 0 3 .27

LL.25 3.41

9 .2I 3.7 4

8. 86 2 .80

LL.92 3.49

52.57 9,70
I
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I
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I
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Description of Subjects

Variable

Category Prac{:ice
Time

Category .rror"b
#correcE/ 4c

TABLE I, Part

(Means and. Standard.
and Screening fest

Parkinson

bc.a.gory errors means the
t#"otr..t means the number

x

302.0

1.39

3.32

Devíations) on Age, Education
Scores

Arthritis

L3g.L7

1.83

L.L2

Group

E

211.07 54.0 267.89 L44.56

number of errors

of correct words

0.71

3.82

Older

X

I.41

0.39

: t;

in placement

recalled out

1.1r

3.25

NormaI

Í

1.91

0.93

180.71 82.99

of words under correct category.

of 4 in one category.

0 .46

3.93

0.96

0.26

). .

',r j.

UJ
¡\)
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Parkinsor,r subjects. Eight males and four females

u¡ere recruited from the Health Sciences Centre in

Vüinnipeg, Manitoba. Six males and ten females were

recruj-ted from the Ï¡üinnipeg Clinic in Winnipeg. The

parkinson patients ranged in age from 40-72 years, with

a mean of 60 years, and a standard deviation of 8.53

years. 'fhey ranged in ed.ucation from 3-16 years, with a

mean of 9.2 years, and. a stand.ard deviati.on of 3.26 yea:îs.

Their VüAIS Verbal IQ's (VIQrs) ranged from 78-136, with

a mean VïQ of 97.46, and a standard deviation of 13.33.

Other screening test results are shown in Table 1, and.

Appendix B.

Arthritis subjects. Fourteen males and fourteen

females were recruited from the Rheumatic Disease Unit.

of the Rehabilitation Centre in Vfinnipeg. These patients

all had rtreumatoid. arthritis of a fairty severely crip-
pling nature. They ranged in age from 35-74 years, with

a mean age of 58.39 years, and a st.andard. deviation of
g.42 years. They ranged in years of educat.ion from 6-15

years, with a mean of 10.1 years, and a standard. clevia-

tion of 2.5L years. Their VIQts ranged from 81-134, with

a mean VIQ of 106.36, and a standard deviation of 15.12.

Other screening results are shown in Table 1 and

Appendix B.

Older subjects. Four males and nine females v/ere

recruited from Lionrs Manor, a retirement home inWinnipeg.

Three males and five females $¡ere recruited. from Donwood

r, ¡ì,';
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Manor, a retirement home in lVinnipeg. Three males were

recruited from the Stradbrook Senior Citj-zen Centre, one

male was recruited from the Smith Street Senior Citizen

Centre, and four males r¡¡ere recruited from the Notre Dame

Senior Citizen Centre, all in Winnipeg. These subject.s

ranged in age from 65-92, \^/ith a mean of 76.29 years, and

a standard deviation of 6.9I years. Their years of

ed.ucation ranged from 5-16 years, with .a mean of 8.93

years, and a standard deviation of 2.52 years. Their

!\IAIS VIQrs ranged from 83-125, with a mean of 105.18,

and. a standard d.eviaÈion of 10.31.

Normal subjects. Six males and twelve females $rere

recruited from Our Saviour's Lutheran Church in lVinnipeg.

Two females srere recruited. from Donwood Manor. One male

was recruited from Lionts Manor, and four males were

recruited from the Smith Street Senior Citizen Centre,

all in Winnipeg. These subjects were "normal" for the

purposes of this study in the serrse that they had. fuIl

functioning ability in all areas tapped d.irectly by the

screening test tasks. These subjects ranged in age from

4L-75 years, wi-th a mean age of 57.07 years, and a stan-

dard deviation of 9.55 years. They ranged in years of

ed.ucation from L-L7 years, with a mean of g.7g years, and

a standard deviation of 3.66 years. Their VüAIS VIQ's

ranged from 88-137, with a mean of 108.50, and a stand.ard

deviation of 13.05.

Generally, the four groups of persons were selected
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in such a way that they trere matched for average educa-

tion, average age (except for the older group) ' sex, and

handedness (a11 subjects except two were right-handed.).

The parkinson and arthritis patients were approximately

matched. on degree of motor impairment, while the older

and normal subjects were approximately matched. on lack of

motor impairment. The scarcity of parkinson and arthri-

tis patients mad.e it necessary to use groups based' on

averag,e age rather than absolute age. Thus, there was

some overlap across the age groups.

The original plan was to select only parkinson per-

sons and arthritis persons stabilized on their med.ications.

The purpose of such a plan was Lo compare the

effects of the medications on the different groups. It

became apparent d.uring the screening procedure, however,

thaf, ten of the parkinson persons and six of the arthri-

tis persons had discontinued their medications. A series

of t-tests between the parkinson persons on medicaÈion

(I-dopa) and the parkinson persons not on medication

revealed no significant differences on any of the

screening: measures. A similar set of t-tests between

the arthri|is persons on med.ica|ion (entrophen) and the

arthritis persons not on medication also revealed no

significant differences. (See Appendix B for t-test

results.) For this reasonr âs well as the great

difficulty in getting additional parkinson and arthritis

subjects, the groups vrere maintained. intact. Tab1e 2
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sunmarizes the amount and type of medication used by

parkinson and arthritis subjects.

Apparatus

All testing was done on an. individual basis where

the person lived. In some cases' persons Ívere tested. in

their own homes; in some casesr persons were tested in

small apartments; and in some cases ' persons r¡¡ere tested

in hospital rooms. While furniture varied from place to

place, all screening testing r^¡as done with the subject in

the sitting position ín an armless chair next to a tabte.

The same rtras true for the memory testing done in a sit-

ting position. Memory testing in the reclining position

hTas done with the subject in a full horizontal position

upon a becl or a couch

Screening test. materials and equipment. Screening

test equipment included the following:

1. A Counselor model bathroom scale, manufactured by'

the Brearley Company in Roekford, Il1inois, The

scale measured in pounds, which Ì4tere then co¡rverted.

to kilograms.

2. The finger-tapping test used as part of the Halstead-

Reitan Test Battery (Reitan, lrgTir). The finger-

tapping test consists of a manually operated trigger

connected to a small counter mounted on a 20 crn x 15

cm wooden board. The number of finger taps is read

directly off the counter.



TABLE 2

Amount and Type of Medícat,ion by Ðiagnostic Groupa

Measure

Weisht (xc) b

Medj-cation (MG)

Ra.tio (MclKG)

Parkinson (L-Dopa)

uoltt- two order subject,s took medication (aspirin), and noneof the normal subjects took medication. see Appendix B fordetails.
otng.mean weight for older subjects was 69.2L, and for normalsubjects was 7!.7!. weight, did. not, differ "ig"iiiããntIyacross diagnostic groups, see Appendix B for details.

Group (Medication)

x'

69.14

L7 39 .29

25.32

ArthrÍtis (Entrophen)

12.97

1501.69

2L.86

x

67.I0

257 8 .57

32.93

11.52

17 87 .48

24.82
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3. A standard l2-inch (31 cm) ruler was used. as a
stimulus. The subjectts task was to tap alternately
each end of the ruler as rapidly as possible.

4. A lO-foot (310 cm) marking string was used t,o mark a

standard distance for each subject to walk after
rising from a chair.
Screening tesÈ materials included a biographical

information form, a permission form, the" verbal subtests

of the WAIS (Wechs1er, 1955, 1958; Doppelt & Wallace,

1955), the Depression scare of the }finnesot.a Multiphasic
Personality Inventory (MMpï) (Hathaway & McKin1ey, J:940¡

Dahlstrom & lVe1sh, 1960), and the set of category

practice cards used. by Barker (Ig74') . Copies of all
screening test materials are presented. in Appendix C.

Memory test materials. Copies of all memory test
materials are presented in Appendix D. Materials used

includ.ed

1. Vüechsler Memory Scale (WMS), Form I (Vtechsler, 1945) .

2. WMS, Form ïI. The visual reprod.uction subÈest was

omitted from both forms of the i{MS to eliminate
possible contamination d.ue to lack of control of
visual orientation responses or "attentiveness,,.
IrIQ t s lvere computed on pro-rated Èotals based. on the

remaining six subtests.

3. For the NCR - CR, CR - CR memory tasks, the three

lists of 24 word.s with 6 categories and 4 items per

ll:.i'i'r':ir
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category used by Tulving & pearlstone (1966 )

and Barker (L974) were used. Since Barker (1974)

used only three such lj_sts, the ori_ginal source

of the lists (eattig & Montague, 1969) was con-

sulted to generate a fourth list of 24 words wj-th

6 categories and 4 items per category. The rationare
for selecting the lists of 24 words with 6 categories
and 4 items per category was that thèse were the
lists which most effectively picked. up the

retrieval d.eficit in schizophrenic persons in
Barkerrs L974 study. The four lists of words

appears in Appendix D.

All arrangements for order of position in space,

order of presentation of word lists, order of category
words within lists, ord.er of iLems rvithin categories,
and order of presentation of IVI4S, Form I and Form IT
Ì¡/ere balanced to control for possible effects of
sequence of material. In this case, "balance,' means

that each sequence occurred equally often within
the limit of sequences given.

Correspondence materials. Copies of each type of
correspondence with the subjects are presenÈed in
Appendix E.

Procedure

Recruiting procedure. Arthritis
subjects h¡ere recruited from lists of

and parkinson

i-npatients and

!.: -"

-i -:¡ii:t?(i\ç
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outpatients as described above, Older and normal

subjects were recruited from the various sources de-

scribed above. All persons \¡¡ere informed of w-hat would.

be expected of them, and were informed. that each would

be paid $5.00 cash for each testing session. rt should

be poinÈed out that the physicians provid.ed an initial
screening as they offered. names of arthritis and.

parkinson patients who r^/ere likeIy to pdrticipate fulry
in the study. Thus, many parkinson and. arthritis
patients who were too ill or too incapacitated to
participate were not bothered. with recruitment letters.
Parkinson and arthritis pat,ients were informecl in
their first. letter from their physician that partici-
paÈion was voluntary, that results would be confidentiar,
and that they had. the right to refuse to participate
without this refusal having any effect upon their con-

tinued care by their physician.

Approximately three.days after the parkinson and

arthritis patients received. the initial leÈter from

their physician, the experimenter called, int,roduced.

himself, and asked if they wished to participate in the

study. Those who wished to r¡rere given an appointment

to be given the screening tests at their riving quarters

at their convenience. Those who d.id not wish to
participate were thanked for their time, and were not
contacted again. The refusal rate for this study was
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6/136 , or .04.

The ol-der and normal- subjects lvere recruited in a

variety of ways, but generally, the experimenter gave a
brief presentation at a retirement centre business
meet.ing, ansvrered questions about. the project, and signed.

up volunteers afterwards. Many of the normal persons

were recruited from a local church after the project was

explained to the pastor and. he took the.entire series of
screening and memory tests himself.

The experimenter personally
administered all screening tesÈs. prior to starting the
screening tests, the experimenter described the generar

purpose of the project and. answered any questions the
persons might have had.. see Appendix E fo:r the introduc-
tory comments which vrere given in a paraphrased fashion
to all persons serving as subjects. Alr subjects vrere

informecl that the project consisted of two testing
sessions. The first session was to select four groups of
people who v¡ere about, alike in age, education, sex, and.

motor ability. Not all taking the screening tests would

be given memory tests,
Fi-rst, the subjects were interviewed to comprete the

biographical information form. They r^/ere then weighed

on a scale, fully-dressed, but with shoes removed. Next,
each person completed an approximation of the diary foim
on which medications and. hours of sleep were reported.
This informat.ion was used to faciritate the scheduling
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of memory tests to coinci-d.e with when the individual
fert physically and mentally most alert. rt has been

observed that people with arthritis are often sore and

stiff in the mornings and feel- better in the afternoons,
while peopre with parkinsonism often feel best in the
mornings after a good rest

All persons who vrere able to use their hands were

t'hen given the Finger-È,apping test from.the Halstead.-

Reitan Test Battery (Reitan, I97L). Each person was

tested three times with each hand. Each trial was for
10 seconds. The results were totaled., and a mean for
each hand was computed. The same procedure was forlowed
with the ruler-tap test, except each trial lasted 30

seconds. Next, those persons who were able to walk r^zere

asked to rise unaided. from a chair, walk to the 310 cm.

marker, turn around, and return to sit in their chair.
Each person r^ras timed by a stop watch from the tine of
riéíng to the time of sitting

The above three tasks were administered to assess

each person I s d.egree of motor control and balance.

Parkinson persons had great difficulty with arl of the
above tasks. The Èriad of symptoms, tremor, rigidity,
and bradykinesia, v¡ere noticeable on alr three tasks.
Arthritis persons also had difficurty on these three
motor tasks, but mainly due to peripheral pain and

stiffness. Normal and older persons had. no difflc
with any of the motor tasks.
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Next, all persons were asked to read and sign a

permissÍon form. The permission form stated that they
und.erstood the project, knew they wouLd be paid for their
work, and gave permission for the experimenter to check

their med.ical records for medications. They also gave

permission for the experimenter and his assi-st.ant to
come into their homes and. administer the tests.

The verbal subtests of the vüArs werîe then admini*
stered in the standardized manner. After the vlArs, the
persons then completed the Mt4pr Depression scare. They

Ì^rere then given the practice rist of 30 nouns and L2

categories, the same practice list as used by Barker
(1974). Following the completion of the category
practice test, each persoÍr was given a further rehearsal
of the actual memory task by being presented with the
category cue, I'parts of a boat", Èhen being given

verbally the four items, ,,oar, cabín, sail and anchor.,'

The person s¡as then asked to recarl as many of Èhe four
words as possible.

screening tests were evaluated to eliminate those

old,er and normal persons with motor and. postural defects,
and to eliminate any persons with wArs vre of less than

80, or MMPÏ Depression scale t-score value of greate.r

than 100.

Tab1e 3 indicates the attrition rater or loss of
subjects throughout this stud.y. A total of 18 persons

were lost t oî r4z. such a low attrition rate facilitates
i -:::-::-ì:::i-.1
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TABLE 3

Cause and Attrition Rate of Subjects

Group

Cause of
Attrition Parki-nson Arthritis Older Normal

vüArs vrQ <80 2

MMPT D >1OO 4

Hearing loss I
Experimenter ¡ s
Scieeningerror I 4 4 2

Total7542

1,1f,.:,.
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the generalizability of the obtained results. Neverthe-

less, the attrition rate combj-ned with the difficulty in
obtaining parkinson and. arthritis persons made it neces-

sary not to extend the study to the point in time where

all 28 parkinson and. all 28 arthritis persons serving as

subjects r^zere actually and verifiabry stabilized on their
appropriate med.ications. Generally, nearly all the

persons who were screened \^¡ere kept in ühe study with
the exception of those few noted. in Table 3. No normars

or older subjects had motor defects.

once it was known that the person was to be incruded

in the stud.y, the name was randomly assigned to a memory

test protocol which specified the exact arrangement of
posiÈion in space, WMS Form I or II, ord.er of Iists,
order of category words, and order of Ltems. Randomiza-

tion was accomplished. by placing numbers L - 28 in a

bowl and drawing one number to assign each subject to a

protocol

Memory testing procedure. Once a subjectts protocol
rÂras assigned, the experimenter gave the subject's name,

address, phone number, and. protocol to the assist.ant.
The assist.ant was not informed of the dgêt education,

diagnosis, or medications of any subject. Furthermore,

the assistant was not informed of the hypotheses of the

study. The assistant then sent a letter to the person,

and followed the 'l etter up three days later wiLh a

telephone call during which he introduced himself and.

:: J: ':i ;
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made an appointment with the person. At the time of the

appointment, the assistant explained the general seguence

of events, and asked the subject to specify v¡here the two

parts of the testing (sitting and reclining) vrould be

d^one. Since each administration of the memory tests
varied according to the protocol assigned to it, a

typical sequence of events is described below.

First., the assistant. informed. the persons which

position would be used for the first half of the

memory tests. The individual assumed the appropriate

position, and the assistant read. the instructions for
tkre first list of words to be remembered. The subject

vras told that he would. be presented with a list of 24

words with 6 categories and 4 items per cateEory. He

was told that each group of 4 word.s would be preceded by

another word. or phrase which described the v¡ords to be

remembered, but which itself did not have to be

remembered- The subject was encouraged to listen care-

fully and. repeat each word (not the categories) after

the assistant said it.

The assistant then read through the list of words

at the rate of approximately one word each two seconds

(approximately equal to Barker's slide presenLation time

of one cue and 4 words for each 10 second.s) . Following

the presentation of the list, the assistant then asked

the person to recall as many word.s as he could in three

minutes (Xcn condition). Following the above event, the
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assistant then read off one category cue each 30 seconds ,
and again asked the person to reca]-l as many words as

possible (CR condition). Again, the total recall time
was three minutes. The assistant wrote down verbatim 

,,,:,,:,,:.,

what the subject said., including comments and misnaming ;::,i|.,',,

errors.

Next, the assistant administered. the vüMS, Form r.
The procedure was standard, except that-the visuar ,',.,,.

:..::. 1,

Reproduction subtest was omitted. to eliminate any 
:,:,,;i:

confound.ing due to poor visual acuity or rack of control ii',:.';l'''

of visual orienting motor behavior. After the vüMS, the
assistant administered List 2 using the cR - cR sequence.

After the completion of the second recall task, the
assistant and subject took a brief break, then moved into

'the other testing position. ïn this position, the
assístant administered List 3 in cR - cR sequence, 

:

vfMS rr, and List 4 in NcR - cR sequence. The total
testing time for the memory tests was usually an hour : :,::::-::: - .

':.: :i::

,,i,, t ,,

At the completion of all testing, the assistant, 
¡,,:,,;;::::,:gave the subject a typed page which explained the project ,j:'::,:::,

in more detail. The assistant then paid the person

$5.00 in cash, and. had him sign a receipt. Within a

day after receiving the completed memory test, data, the 
"',r','::::i: ::ri:';-

experimenter mailed the subject a letter thanking him for
his participation in the project.

i,;r¡



CHAPTER III

RESULTS

Overview

The results of this study can be divided into those

which \^¡ere found from the anatysis of the screening tests
(preliminary data analyses), and those which were found

from the analyses of the memory tests (primary dat.a

analyses). The most important finding of the preliminary

analyses was that the parkinson patients as a group had

a lower VIAIS VfQ than the other three diagnostic aroups,

ín spite of being matched for sex, average agê, and.

average ed.ucation.

The results of the primary data analyses indicated

that, position in space had no effecË upon memory function,

while diagnostic aroup had a significant effect upon

memory function. Parkinson and. older subjects performed

less well on the memory tasks than did. arthritic and

normal subjects. Cond.ition of recall had. a significant.

effect which transcended all other factors: All subjects

recalled more items correctly in the cued-recalI conditíon

than in the non-cued recall condition. Most of the above

results vrere clear-cut in Èhe sense that the main effects

were significant, while there were very few interactj-ons.

In addition, intellectual and memory functions srere

not significantly related to age, medication (within

diagnostic group), MMPï D-score, nor reported hours of

i,.iit\:.i^:,:..!:r

. ,;, 1:ì: 
'.:::-.:.
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sleep

Preliminary Data Analyses

The main purpose of the screening tests was to
assure that subjects in each d.iagnostic Aroup $¡ere 

,.::.: 
.:.,,:,

matched on average age., sex, average years of education, ,,',i',','

and. general mo'b.or ability. Except for the planned

exception of the older group, the remaining three groups

did not differ significantly on age or education. see ,',,.,.,,r1',,. 
.Appendix B, Tables 9 and 10, for summaries of one-rtray 

:,:-,-,..r,.,,

analyses of variance and summaries of the appropriate 
::r": :'1

post-hoc comparisons (Nie, HulI, Jenkins, & Bent, lrITS).

I{hile all parkinson patients were serected because

the1, r¡rere reported to be stabilized on L-dopa, it was

found that ten patients were not, taking their medication.

Table 11 in Appendix B indicates that for all- puïposes of
this particular study, there were no significant
differences between parkinson patients on med.ication ând

those patient.s not on med.ication.

l{hile all subjects with arthritis hrere selected. .,,,,,.

- because hospital records indicated that they 1nzere "t.'1:,1.ì:,
' j tt

stabilized on Entrophen, it was found that six patients
r^rere not taking their medicaÈions. Table L2 in
Appendix B indicates that generally there lvere no l'*.-¡...

significant d.ifferences between arthritic patients on

medication as compared with such patients not on

medication. It should be noted., however, that those

arthritic patients on medication were found to have a i::i.i:i:i:.:.-



higher WAIS VIQ than those patients not on medication

(t = 2.58, df = 26, p<.05).

The subjects with arthritis sholved significant
motor impairment when compared with the older and normal

subjects on the motor tasks, and, showed no significant
differences between themselves and parkinson subjects on

such tasks. Parkinson subjects also showed significant
impairment on the motor tasks as compared. with the old.er

and. normal subjects. Table L2 in Appendix B presents the

i:nportant data analyses to support, the above comments.

The parkinson patients, while matched. for average

age and. educat,ion, obtained VÍAÏS VIQrs considerably

Iower than the normal subjects (F = L2.75r df = 3, 108,

p<.01; t = 3.13, df = 54, p<.008). Tables 13 and 14

in Appendix B present further data analyses.

Parkinson and arthritic subjects obtained signifi-
cantly higher MMPI Depression-scores than older and nôr-

ma1 subject.s (see Tables 15 and 16 in Appendix B) . To

see if the high lqtMPI D-score was a function of not taking
the prescribed. medication, parkinson patients not on

L-dopa were compared with those on L-dopa in terms of
MMPI D-score. No significant differences were noted. (see

Table 11, Appendix B). Similarly, persons with arthritis
were compared across conditions of medication versus no

medication on the MIÍPI D-scale, and again no significant
differences hrere noted (See Table 12, Append.ix B) . It
was also noted that there was no signifícant correlation

it.:1.- :

50
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(across groups) between IVAIS VIe and MMPI D-score. A

Pearson product-moment correration of -.15 was obtained..

other stud.ies have rel-ated loss of sleep to impaired
memory functj-ons (Ekstrand, 1972; Ka1es, Ansel, Markham, 

r.,,:,,,rSchart, & Tan, L97L). The reason for including the sleep r "-"

d.iarj-es mentioned in Chapter fI was to get at
least a crude indication of whet,her or not hours of .::

sleep had an effect on the type of measurãs taken in this ;,,,:,',:,','

study. Results obtained from the sleep diaries indicated. ,'.: ; ;

I ,t. ,'ì,','

that while both parkinson and arthritis subjects reported
waking up more times in the night than old.er and normal

subjects, all groups reported about the sarne number of
i

hourd of sleep (see Tab1es L7 and 18 in Appendix B). 
i

In srunmary, it was clear that. the four diagnostic 
,

groupsv/ereappropriatelymatched'onsex'aVera9ea9êr

and average ed.ucation, and that. they also
differed on the d,esired, measures. The find.ing that. the
arthritic subjects did not differ from the normal subjects 

.,.,..,:,,

on the üIArs vrQ in a sense . arread.y pointed. toward the ' , 
,,, ,

non-support of cooper I s hypothesis (motor impairment '¡',';""'

results in a measurable but specious intellect.ua1
deficit). Rarv data from the screeníng tests are

presented ín Tables L9t 20, 2\, and, 22 in Appendix B. 
¡"t',i'

Primary Data Analyses

Effect of position in space on WMS Me. The first
task of this stud.y was Èo see if position in space was a

significant fact,or in parkinson memory deficit as measured i:¡,;¡,,:rr
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by the V[echsler Memory Scale MQ. Obtained mean MQ's and

standard deviatÍons (s.d.'s) for each diagnostic group

tested in each position are presented in Table 4, with

the prior obtained IVAIS VïQ's included. as a reference

point. The parkinson group, which had a mean h,AIS VfQ

of 97.46, obtained a mean MQ of 97.39 while sitting, and

98.82 while reclining. The arthritis group, which had

a mean VüAïS VIQ of 106.36, obtained. a mean MQ of 108.71

while sitting, and, 108.04 while reclining. The older
group, which had a mean VIQ of 105.18, obtained a mean

MQ of L02.61 while sitting, and 100.11 while reclining.
The normal group, which had a mean VIQ of 108.50, obtained

a mean MQ of LL2.79 while sitting, and 113.21 while

reclining. The above results are presented in graphic

form in Figure I. Means and s.d.'s of each of the WI4S

subtest scores are shown in Table 23 in Appendix F.

Utílizing the 4 x 2 factorial design d.escribed in'
Chapter II, a repeated measures analysis of variance

(aNOVa¡ was d.one on the MQ measures, as well as on the

subtest scores of the WMS. Tab1e 24 in Appendix F

presents the summary of the ANOVA on the MrQ daÈa, which

indicates that the main effect of groups was significant
(F = 6.39i df = 3, 108r p <OOI). The main effect of
position in space \,vas non-significant (F : 0.67 i df = 3l

108; p).41. There was no significant group x position
interaction.

Since position in space was found to be a non-
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significant factor in the }le data, the data was submitted

to a one-way analysis of variance with the data summed.

across the two positions in space. With this ANOVA,

there was a significant groups effect (F = 6.39; df = 3,

108; p<.01), as shown in Table 25, Appendix F. planned

comparisons usi-ng the Dunn ivlultiple t (Kirk, 1968) re-
veared that. the parkinson patients obtained significantly
lower MQ's than arthritic and. normal subjects, and d.id

not differ significantly from older subjects. ord.er sub-

jects, who obtained. vrQr s approximately the same as nornal

subjects, obtained MQ's significanÈIy lower than the

normals. Tabre 5 summarizes this data analysis. Tables

26 and 27 ín Appendix F present additional findings from

one-way ANoVArs on the v,IMs subtests, and summaries of the
appropriate post-hoc comparisons of the subtests between

groups summed across positions in space

V[hile it is generally known that the ]íAIS VIe and.

the WMS MQ are highly correlated, it seemed worthwhile

Èo specify that relationship obtained for this particular
study. Combining data from all four groups, a pearson

product-moment correlation of +.56 lnq'.OOf ) was found

between IVAIS VïQ and WMS MQ. For the parkinson group,

a correlation of +.41 (p<'.01) was found. For t,he

arthritis group, it was +.51 (p(.01), and for the older
group. it was +.54 @101). For the normal group, the

correlation between VIQ and IlQ was *.61 (p{.001).
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TABLE 5

Planned Comparisons (Dunn Multiple t.)
between Diagnostic Groups summed across

Positj-ons in Space on MQ

Comparison df t,-value

PD.A

PD-O

PD-N

A-O

A-N

o-N

108

108

108

108

108

108

-2.73*

-0. B6

-3.96*
1.86

-L.23

-3. 09*

* nç] ooa
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The raw d.ata for the WMS are presentecl in Appendix F,

Tab1es 28, 29, 30, and 31

Effect of positj-on in space and cued versqs non-cued

recall on number o_f correclly recalled items. The second

part of this study was to see if the memory defj-cit noted

ín parkinsonism (and demonstrated. wj-th the MQ data) could

be determined to be either an input or an output

(retrieval) deficit, and to see what effect position in
space might have on this aspect of the memory deficit.
The id.ea was to test Cooperrs (1968) hypothesis (balance

problems cause specious intellectual deficit) while at
the same time replicating parts of the Barker {J97 4)

study and the Tulving & Pearlstone (1966) stud.y on a new

clinical population. The dependent variable for the recall
task in this part, of the study was #C, or the number of
items correctly recalled out of 24 possible items.

Table 6 presents Èhe obLained means and. s.d.. rs for #C

by group, position in space, and recall condition.

Generally, what is noted in an inSpection of means

is that there is a strong non-cued versus cued effect
across all diagnostic groups regard.less of position in
space. On the one hand, there is no particular gain in

#C from trial I to trial 2 when both conditions are cued.

(C - C). On the other hand, there is a marked. improvement

in #C from trial 1 to trial 2 when conditions shift, from

non-cued to cued recall (WC - C). This observed lack of
change from trial 1 to trial 2 in the cuecl condition

i::
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(C - C) was consistent across all groups and both

positions in space. Because of this consistenCy, and

because of similar find.ings reported by Barker (L974\

and Tulving & pearlstone (1966), no further data analyses 
.,:,.,.

rì¡ere performed on the second recaIl trial. As Barker " 
"

(J:g7 4) poÍn'b,ed out, the only really interpretable data

are found in the first recall trial, under either cued
:.-.':: ::or non-cued conditions 

,,:..;,;

The stunmary of the ANOVA on #C (Table 32, Appendix , 
:

::i::

F) indicates that there Ì^rere two significant main effects: '::':"1

groups (F = 8.2L; df - 3, 108; p<OOI), and. recall con-

dition (F = 276.63¡ df = 3, 324¡ p<.001). The main

effect of posit.ion in space was non-sígnificant
(F : 0.03; df = L, 108; n).e l. there were no sÍgnifi-

cant two-way or three-way interactions.

Since posítion in space was found. to be a non-

significant factor in #C, and. since there tvere no inter-

actions, the d.ata was re-analyzed. with positions in space ;,.,,,,

summed across groups. A one-way AI{OVA with the non-cued. ,t,,t-:: l.

recall data revealed that the group effects r^rere signifi- '""

canL (F = 3.57; df - 3, 108; p<.05). Post-hoc compari-

sons using the Dunn Multiple t revealed that there \47ere

no significant differences between groups in the non*cued ,.,i,,,..
il'::.-:::::

recall condition. See Tables 33 and 34 in Append.ix F.

A similar one-v¡ay ANOVA with the cued recall data

indicated. significant group differences (F = 5.52¡

df = 3t 108; p<.01). Similar post-hoc comparisons j,;,,:..i:i.
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revealed that the parkj-nson subjects recalled signifi-
cantly fewer correct items than the normals (t = -3.49,
df = 108, p<.009), while the old.er subjects also

recalLed significantly fewer correct items than the

normals (f = -3.2L, df = 108, p<.008). See Tables 35

and 36 in Appendix F. Figure 2 and Table 7 show the

means of #C by group and recall cond.ition, summed across

positions in. space

To summarize all the above findings, position in
space had no effect on memory function as measured by

MQ and #C. Recall condition had a significant effect
upon the #C, with all subjects correctly recalling more

items under cued reeall than non-cued. recalI. There

were no significant 2-way and 3-way interactÍons.

Diagnostíc group was a significant factor in that
parkinson and old.er subjects recalled. fewer correct items

than arthritic and normal subjects

Tables 37 , 38, 39, and. 40 in Appendix F present. the

raw data for all the above memory tests.

--.:¡.:,rl.rl

::::. :;'.'t ':'::

i.:': .i _:



ITEMS OUT OF 24
tutOc

MEAN NUMBER OF CORRECTLY RECALLED

urõõ

Or
H

l:rlolcl-r
l(D
I

ll'
zÞcr?o c)< *.VÌcjc)Êgt] Ë;o'TrlJ cÊ.o- ã

u7. e Ú
¿J4J(D
P õ'o-i
3a#3
rr 5'c¡ c)ÊoNg = l

v o ()ä
^f)()+:/(Ð 3.?Þ.^(D 

=-+À)4 õ'<u3l)&(D-a
cl (h6oco-

-,l i=r Ég-u)



TABLE 7

Means and St,andard Ðeviatíons of #C by Group and Recall
Condition, Summed Across Positíons in Space

Condition
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N
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CHAPTER IV

DISCUSSTON

Ev+luation of llypotheses

Both broad questions asked by this study hrere
',.,,,.,t'answered in a fairly d.et.ailed statistical manner. The :.::::'.1:l

first question, "Does position in space effect parkinson

memory function?", received the fairly clear-cut answer ':
of "No." The second broad. question, "Where in the 

',.'.r,.,''t,'l : ',. ',i.,t .

memory process is parkinson memory breaking down?", 
.r .,.

'-.:t-:':.:::'

received the less clear-cut answer, "probabry after input, i;::r'':

either in registration or storage, but at least not
'entirely in output."

' Hypothesis L, which pre<licted. that parkinson 
i

ì

subjects would obtain higher Me's and #C scores while 
:

rec1iningthanwhi1esitting,waSnotsupported.Position
' "; -Ec^-rr-n space dj.d not appear to effect memory functions as

measured by the Vüechsler Memory Scale Me or #C.

H1'pothesis z, which predicted that arthritis subjects 
i,1...:r.,

woulcl obtaÍn higher MQ's and #c scores while reclining ,,,:-,,.,,

than while sitting, ü/as also not supported. This finding 
'.';t".,'.',

inthiscontro1groupnearrsthatj-nspiteofdemonstrated.

motor impairment, position in space did. not effect memory

functions as measured. by Me or #c. 
tl.,:tì,..,.- ._.:'

Hypothesis 3, which predicted that older and normal

subjects would shorv no differences in Me or #C across

the two positions in space, h¡as supported.. There \^¡as none.

The evaluation of these three hypotheses, associated ,-,,,,,,,' it ::..._,.
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with the use of these four d.iagnostic groups, failed to

support Cooperrs (1968) notion tfrat parkinson intellec-

tual deficit is simply an apparent loss due to inter-

ference from competing postural responses. A rather

low-level inference made in this study was that rvhen a

person is resting horizontally on a safe, firm surface,

he does not have to devote a significant amount of

auditory attention to maintaining balance. On the other

hand, testing in a normal sitting position demand.s at

least some degree of motor control, which \^/as indeed

measurably impaired in many of the arthritj-s and

parkinson patients. But regardl-ess of the state of motor

controlr agê, and. intellectual function, position in

space rtras demonstrated. to be not significantly related

to memory function.

The lack of interactions facilitated the interpre-

tation of the results. Diagnostic group d.id. effect

measured performance on the memory tasks. Parkinson and.

older subjects demonstrated poorer memory functions than

arthritis and normal- subjects. These results suggest

that memory deficit is more a function of generalized

cerebral cortical impairment than a function of attention

deficit due to motor impairment.

Hypothesis 4t which predicted that there would be no

significant differences between parkinson and normal

subjects on cued recall #C, was not supported. Parkinson

and normal subjects differed significantly on #C under

)t:!...J _?.::..::
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cued recall conditions. Again, position in space was a

non-significanÈ factor. The implication here is that

the parkinson memory deficit is not primarily a retrieval

d.eficit. Since all subjects immediately repeated back

the worcls, an input problenr was not noted. Thus, most

words were getting in, but some \À¡ere not being registered

or stored. Those words which were stored were ret,rieved

adequately with cues. BuL providing cues did not

eliminate the parkinson d.eficit.

While not related to the purpose of the present

study, the finding that the control group of older sub-

jects continued to show a recall d.eficit even under cued.

conditions is i-nteresting because it contradicts the

finding of Laurence in 1967" Laurence noted. that her

older subjects improved from 11.6 to L5.7 correctly

recalled words under cued recall. The present s'tudy t s

older group improved from 6.93 to I2.g3. Thus, both

groups showed retrieval deficits, but the present studyr s

older subjects did not reach the level of normals while

Laurencer s older group did. Laurence could conclude from

her data that memory loss ín older people is primarily a

retrieval loss. Such a conclusion can not be substan-

tiated by the results of the present study. Vfhile the

older person benefits from cues, a deficit still remains

which may be a result of cerebral cortical changes.

l. ' 1'-.:r'
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Relationship of This Study_ to Other Studies

The screening test results of this study do not

support Parkinsonr s original impression that in Paralysis

Agitans "the senses and intellect" are uneffected.
:.-lt:'

(Parkinson, 1817, p. I). The screening test results do ;,,':,,t

support Ball's claim in 1881 that "a slight degree of

intellectual impairment is almost the rule in this

disease (Loranger, et, aI, L972, p. 4L2I'... t;,':i,

Results from this study are arso in agreement with ""'-.1

¡t¡,,,-'.,'

Reitan & Bo11 (1971). Reitan & Bo11 found. their parkinscn :'::"'

subjects to be within the normal rang:e of measured.

intell,igence, but found. them to be significantly inferior

to age- and ed.ucation*matched. non-parkinson controls

Th-is study found similar results, but the differences

between parkinson and non-parkinson controls r^zere smaller.

Also noteworthy is that Reitan & BoIIr s subjects were an

average of 50 years o1d., and had an average of 12 years

of education, while in this study, the average age !,ras 
;,,.,,,

56, and the average education was 9 years. The diffe:ence ',,','i
'i l:.

in obtained VIQrs (Reitan & Bo11: PD = l.O7.6t N - 119.6; ,',",r:

this study: PD = 97.6, N = 108.6) may reflect cultural t

â9ê, education, and possibly procedural differences. The

interpretation of the results of this study also parallels ii,:,,',
,.'-...-::

Reitan & Bo11: the parkinson intellectual deficit

reflects a generalized cerebral d.eficit, and does not

reflect a deficit due to depression, aging, motor

impairment, or other peripheral factors 
i.;;::¡r:,
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Combined with Reitan & Bo11 (I971), and Loranger,

et al, (1972), this study correlates with the autopsy

studies and histological findings repo::tecl by Alvord,

et al, (I974). The generalized cerebrat deterioration
noted on autopsy of deceased parkinson persons has been

strongly documented in a range of psychological test
results accumulated in a fairly sophisticated fashion.

As Alvord, et al, reported, degree of intellectual loss

was not so much a function of degree of motor impairmenÇ

but was more a function of degree of generalized cerebral

change, which v/as greater than anticípated for the age of

the parkinson person.

The results of this study also support Loranger,

et al, (1972) in the sense that motor loss d.id. not

account for the memory deficít. Arthritic patients had

similar motor loss, but in spite of being matched on age,

sex, and education, had significantly superi-or VIQrs,

MQt s, and other memory scores when comparecl with parkin-

son patients, As Loranger, et aI, also reported,

depression r^ras also not the causal factor in parkinson

intellectual and memory Ioss. Arthritic patients were

equally as depressed. as the parkinson patients, and

stil1 the parkinson patients were significantly lower

than the arthritis patients on VIQ, MQ, and the other

measures. Intellectual loss could also not be attri-bu.bed

to agingr âs Loranger, et =!, had speculated. The older

subjects had, in fact., higherWAIS VIQ's than the rì:: 
:

Ì rì'l
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parkinson subjects, even though the parkinson subjects

had. more education than the older subjects.

It is more difficult to relate the results of this
study to the general find.ings and positions of Cooper,

et al, (1968), and. Riklan (1973). Riklan's notion that
parkinson intellectual loss ís due to a decrease in
arousal does not appear to be supported by the results
of this study. This lack of supporË occurs mainly in
the comparison of those parkinson patients on L-dopa with
those parkinson patients not on L-dopa. While there

appeared. to be no s5-gnificant d.iffererxces between ttrese

two groups of parkinson persons, the interpretation of
such results is open to many pitfatls. Perhaps those

patients who refused to take the L-d.opa were also the

ones who were less deteriorated and therefore less willing
to suffer the nausea which was generally the reason for
discontinuing the L-dopa. Perhaps those who took the

t-d.opa v¡ere more deteriorated, and correspondingly

improved a great d.eal. But when these two groups are

comparedr Do dífference would be noted..

This stud.y was at least in part stimulated by the

find,ing of Barker (L974) that, memory d.eficits noted. in
schizophrenic subjects could be demonstrated to be at
least partly related to output or retrieval díffículties.
It was hoped. that if parkínson subjects demonstrated a

similar retrieval loss, some fairly clear-cut suggestions

i,,
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for rehabilitation efforts could be derived. It was

specifically hoped that the difference between parkinson

and non-parkinson subjects found in the non-cued recall

condition would d.isappear in the cued. recall condit.ion.

Unfortunately, that hope was not realized, and. the

differences bet\^/een parkinson and non-parkinson subjects

were found to be significant in both non-cued and cued.

recall conditions.

Table B summarizes some of the key measures found ín

BarkerIs (1974) study, Tulving & PearlstoneIs (1966)

study, and this present one. The most unexpected. d.iffer-

ence found. r^ras that between Barker's group of normals
:

and the present studyrs group of normals on non-cued.

recalI, V[hile Barker's normals recalled, about L5/24

correctly in the non.-cued. recall condition, the normals

of tlris study correctly recalled only LO/24 in the non-

cued recaIl condition. Both groups correctly recalled

about, L6/24 in the cued recall cond.ition. Such a

d.ifference in the non-cued. recall cond.ition suggesËs

that the normals of the present, stud.y may have more

retrieval difficulties than Barkerfs normals who were

on the average about 32 years younger. But Èhese

differences disappear under cued recall condit,ions.

Sinrilar results were noted. with the arthritic subjects.

But both older and parkinson subjects show a cont,inued

deficit when compared with Barker's normals under the

cued recalI condition.
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TABLE B

Means of Certain Measures in Barker's (L974) Study,
Tulving & Pearlstoners (1966) Study, and This Study

Depend.ent Measures

Group Age Education NC, #C C, #c

Barker:

Schizophrenic 25 11

Normal

Tulving, et al:

Normal

Thià Study:

25 11 15 16

L7 11 L4 16

9a 15

Parkinson 60 I

Arthríris 58 10

76 9

7L2
9Is
7L3OId.er

Normal 57 10 10 16

taIl numbers ín the last two columns refer to the
number of correctly recalled items only from lists
of 24 items with 4 items in each of 6 categories.

¡'j:,.¡t':
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Theoretical Impl-ications

The Encoding specifici*{y hypothesis. Irlhile the
::i

Tulving & Pearlstone (1966)'and Tulving & Thomson (1973)

formulation of the memory process contributes a great

deal to the clarificaLion of procedures to isolate likely
factors in memory deficit, much further clarification is
still left to be d.esired. Their proced.ure of using non-

cued and cued recall Ì¡¡as replicated in this stud.y, and

results similar to .theirs \,vere obtained. On the other

hand, the parkinson and. old,er subjectsr display of a

d.eficit under the cued cond.ition becomes difficult to

inÈerpret, and in fact, perhaps the Tulving procedure

was not designecl to elucidatê features of registration

or storage loss

The Kesner Mod,el. The Kesner (Lg73) model of the

memory process v/as selected from a wide range of models

because it seemed to have the greatest explanatory por¡rer

for this particular study. Kesner's noÈion that retrie-

vaL could be interfered with by competing stimulation,

such as Cooper, et al, (1968) hypoÈhesized.; by control of

selective attention d.ue to state of arousal, such as

Riklan (]:g73) hypothesízed.; or by cortical tone, such as

Luria (1973) hypothesizedi seemed to offer the greatest

integrati.on of the various conceptualizations of what was

happening duríng the memory process.

The results of this study offer support primarily

to the "cortical tone'r aspect of the Kesner model.
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According to Kesner, while localization of memory func-

tion is not absolutely known, it appears that input into

long-term memory is primarily through regions of the

hippocampus and the rest of the limbic system. ïnput

into short-term mernory is primarily through the reticular

formation ínto the cerebral cortex. In this study,

Vüechsler Memory Sca1e subtest scores showed- that there

were no significant differences across gt'oups on the

subtests of Information and Orientation. These subtests

primarily tap long-term memory. On the other hand, those

subt,ests which tapped cortical functions of memory, such

as Logical Memory and Associate Learnitg, showed signi-

ficant impairment in parkinson and older groups as

compared with arthritis and. normal groups (see Table 27,

Appendix F).

The general implication of the results of this

study as expressed through the Kesner model is that the

memory deficit noted in parkinsonism is of a similar

nature to the memory deficit noted in older persons.

Such a memory deficit is subject to the state of healt.h

of the individual's cerebral cortex. Thus, when

parkinson and older persons complain of experienced

memory deficiÈ, they are símp1y describing a symptom of

cerebral cortical impairment. The symptom demonstrated

by the present study is that information gets into the

cent.ral nervous sysÈem, but is not sufficiently regis-

tered or stored. Hippocampal and. limbic system integrity
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appears to be little compromised by age or by parkin-

sonism.

Clinical fmplications

While it is true that parkinsonism is primarily a

d.isease of the extrapyramidat system, the individual who

suffers the disease also experiences a decline in

inÈellect,ual power. This decline is not just apparent; it

is measurable, and. is quite real. Reitan- e Bollrs (1971)

conclusions that parkinson patientst emotional upsets are

secondary to their experienced. cognitive j-mpairment need

to be given serious consideration from both a clinical and

rehabilitative standpoint. Rather than simply give super

ficial encouragiement to support the parkinson patient in

the light of his motor losses, the treatment team should

routinely evaluate for inteLlectual function, and. should

listen carefully and with trust to a parkinson patientrs

concern about loss of memory and other subtle cortical

functions. lfhen a parkinson patient reports that he

cannot think as clearly as before, it does not mean that

he is d.ist,racted by motor impairment; it more likely

means that he really cannot think as clearly as before.

When the above complaint is noted, then it becomes the

responsibilitl'of the treatment team to accurately access

the leve1 of intellectual function, and to institute

whatever rehabilitation or coping enhancement procedures

are available for this very real loss of function.

Since the findings of this study indicate that the
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parkinson memory deficit is mainly a registration or

storage loss probably secondary to cortícal deterioraLion,

efforts to support or enhance remaining memory functions

should. focus upon facilitating the input and retrieval

processes. Efforts should be made to maximize the .:;'.r¡: :

clarity of the information to be processed. Presenting

information in small chunks of considerable intensity 
:

may he1p. The use of cues has also been demonstrated :i:i::.:l
:: i:'..: .

to be helpful
:.,':':'.,;

Directions for Further Research :i';:::;

To clarify at least one proced.ural ambiguity in

this area of research, a stud.y should. be done in which

thecategorycueisrepeatedbythesubject.Demon-
l

strating the encoding of Lhe cue would thus set the stage 
l

I

for clarification of the j-ssue of input versus output iverslls ouËPì-lt. 
;

loss. The above should be done in an appropriate 
i

factorial design

Anotherstud.yneeded'isoneinwhicht'henon-cued

recall condit,ion' is given in Trial 2. The difficulty in i,ìttt''

interpreting the results of the second cued recall trial '-11j.

exists primarily because the recall conditions have never

been properly factorecl out. For examPle, four groups of

matched subjects could be given the four sets of words in i:',,,.,,

bafanced order of the following arrangiements of first and.

second recall: (1) NC - NC, (2) NC - C' (3) c-Nc,

(4) C - C. So far, only the arrangements of (2) and. (4)

have been usedr so the interpretation of the results ,::,,..:.,:
l: :¡: :..lt.t: I

t::r- : t ::
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remains in doubt

The clinical area of depression in relation to

incurable d.isease, particularly as it rel-ates to

experienced loss of intellectual function, could be

explored. in further detail. The realization of gradual

loss of intellectual function could in fact have a greabr

effect on an individual than the awareness of gradual

loss of motor funct,ion. Such issues could be elucidated

through further team research projects similar to those

done by Cooperts group in New York.

i :1 :r:1 -:

t'. 1 . :
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APPENDTX A

A REVTEW OF PARKTNSONIS DTSEASE

History

v[hile most historians of parkinsonism point. to

the year of 1B17 as the beginning of the investigation

of parkinsonism, it should be pointed out that Galen

of Pergamum (l2g-Lg9 A.D.) described tremgrs in his

practice as a surgeon to the glad.iators in Rome (Singer,

1957). Franciscus (Sylvíus) de la Boe (I6L4-L672, first

d.i-scrjminated between a resting tremor and an actj-on

tremor. He also noted. an association between tremor

and paralysis (Roche , Lg73b). Glaudius (1705-1780),

and. Boisser de Sauvages in 1795, both described. a

disord.er of gait associated. with tremors, and. both were

used. as references by James Parkinson in his classic

work, An Essay on the Sþaking Palsy (1817).

Parkinsonts 66-page description of the syndrome

was based on six cases, three of'which he examined in

detail, and three of which he observed casually on the

streets or ín public places ín London. Parkinson

defined the synd.rome in this manner:

Shaking Palsy. (paralysis Agitans.)
Involuntary tremulõus motion, wi-th
lessened muscular po\,\rer, in parts not
in action and even when supported; with
a propensity to bend the trunk forwards,
and. to pass from a walking to a running
pace: the senses and intellect being
uninjured (Parkinson, .1817, p. I).
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Parkinson believed that the syndrome was caused

by "a disordered state of that part of the medulla

whích is contained in the cervical vertebrae (p. 56) . "

For treatment, he recoÍrmended. that "blood should be

taken from the upper part of the neck (p. 58) . "

Parkinsonrs essay was little noted at the tirne,

and no progress was made until Ordenstein, a student of

Charcotrs, fírst prescribed belladonna ." . treatment

for the sympt,oms in the 1870's. There was some benefit,

and. belladonna alkaloids r¡rere prescribed. up until the

1940rs. By 1888, Gowers felt that the tremor of
parkinsonism was caused by a diffuse cerebral disease

involving the cortex, hypothalamus, and internal

capsule (Roche , L973a). ïn 1895, Brissaud deduced

from clinical evidence that the localization was at

least sub-thalamic. In L9L7, Tretiakoff demonstrated

in an autopsy study that, there v/as a reduction in the

number of pigrnented cells in the zona compacta of the

substantia nigra. From 1918 -Ig27, a world. epidemic of

encephalitis lethargica (von Economors disease) aroused

further interest in the parkinson synd.rome, because

many sufferers of encephalitis showed then and years

later the signs of parkinsonism. Real progress in the

biochemistry and histology of the syndrome has only

come in the last 20 years. At this time, the cause of

the syndrome is still unknown, and no cure exists.

.:.1:-

l :':::
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Symptoms

The three primary symptoms of the parkinson syn-

drome are tremor, rigidity, and akinesia. Tremor (regular

atternating contractions of opposing muscle groups) in
parkinsonism is d.j-stinctive because it occurs at a fairly
uniform frequency of 4-B cycles per second, and because

it is a restíng tremor rather than an intentional tremor.

The tremor tends to d.isappear during sleep, and can be

abolished with extreme effort on the patient's part for
brief periods of time. The tremor is lÍke1y to increase

under period.s of st,ress. Parkinson pat,ients feel more

relaxed and tremor less when laying down.

Rigidity, usually a later appearing sympLom,

refers to the resistance felt by an examiner when moving

a person's limb through its range of motion. The

resistance, described. as "plastic", may be either constant

or variable. The variable resistance occurs most

frequently, and is called "cogwheel rigidity". Rigidity
is experienced. by the patient as a slowness of the limbs

to respond to his own desires.

Akinesia refers to an impairment of the ability

to initiate voluntary and spontaneous movement. This

deficit is expressed clinically both as a slowness and

poverty of movement (Angel, Alstrom, a Higgins, 1970).

Bradykinesia refers to a sl-owness or sluggishness of
movement on request. Akinesj-a and bradykinesia may be

i r,,: : :,:
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elicited when a person is asked to walk across a room or

touch his nose with his finger. The typical posture t

facial expression, hand position, and shuffling gait of
a person with clear parkinsonism may be seen in Figure 3.

Demographic Data :::':::;

*. The incidence of parkinsonism is about

L/LOOO for the general population, but increases to about

L/L|O for persons 65 years old and. older .fRoche, 1973a). . t.,;.,,,11,t,

.:'

The occurence of the syndrome d.oes. not appear to be 
ì...,,:,,t.r,,:,

related to sex, family history of parkinsonism, other 
':'.':::ri:i;:

neurological disord.ers, nationality, cultural background,,

norpremorbidinte11ectua11eveI(Hoehn&Yahr,Lg67,)
:

Etiology. The distinction of the disease :

processes within the parkinson synd.rome is mad.e by 
l

attempting to determine the etiotogy. Vühen any one or

more of the triad of symptoms appears and no known cause

can be established, the disorder is referred to as

parkinson's disease t oî idiopathic paralysis agitans 
ì:.;,,,..,,,,;,
t :; :(a shaking paralysi-s of unknown et,iology). The two : :,.
::::;-::,,,,::..: :. .

primary known etiological factors are encephaliÈis ,'1'''"''""""ì

lethargica, or Von Economors disease, and. toxie conditions

caused by excess manganese, carbon monoxid.e, reserpine,
. .: : ..--

or phenothiazines. The commonest variety of parkinsonism I,i.¡::,'.,,.,

is the idiopathic type. Over 80? of new cases carry :

this d.iagnosis (Roche, 1973b).

Progression. At the time of Parkinson's
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publication and duri-ng the IB00's, the averagie age of
onset of the syndrome was 56. Following the outbreak

of encephalitis, the average age of onset dropped to
54 in the I92Ats, to 37 ín the I930's, and rose back

up to 45 in the 1940ts. As the persons exposed to the
1918-L927 epidemic died, the average age of onset

returned to its present level of 56. Many researchers

hoped that Parkinson's disease was entirefy d.ue to
post-encephalitic factors, and, predicted in the 1960rs

that parkinsonism would. completely disappear by the
1980rs (Poskanzer & Schvüab 196f ). Unfortunately, while
ner^¡ cases of post-encephalitic parkinsonism are becoming

rare, the syndrome continues to have about the same

incidence rate as always, and continues to occur at
about the average age of 56 (Duvoisin, yahr, Schnitzer,
& Merritt, 1963).

Parkinsonism is a progressive d,isorder, and the
progression of symptoms today follows remarkably close
to Parkinsonrs origÍnal descripÈions of his three
d.etailed cases. Real remissions of the syndrome are

unknown. Neither Doshayrs (1960) account of the disease

as the "friendly disease" because iÈ does not shorten

life, is not contagious, is not ínherited, Ís painless,

and. does not impair intelligence, nor lrfillerrs (1954)

account of inevitable progression of symptoms of hopeless

dependency or death in seven or eight years are quite
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accurate. Many persons develop the symptoms very

slowly over a period of twenty years, and experience

minimal impairment. Others show a fairly gradual but

persistent decline from onset to helplessness in ten

to twelve years. A few others deteriorate rapidly
after onset, and die within two or three years (Schwab,

1960).

Early signs of onset of parkinsonism are often

misdiagnosed as anxiety reaction, depression, or

conversion hysteria (Cooper, J-969¡ F1ynn, L962; Webster,

1968). In about 752 of. the cases, the first sign is a

resting tremor in a single finger or J-ímb when the

person is under stress. Slowly developing reduction of
arm swing and reduced facial sponteneity are ofËen

early signs noticed by relatíves or friends, and. are

often passed off as due to anger or depression. Fre-

quently, the affected person is not avTare of his
reduced abílit,y to move until a friend who has not seen

him for a year or so comments on how different,ly he

seems to move or talk. Hand.writ,ing skills show a

characteristic deterioration: as a person writes, his

hand.wriÈing becomes smaller and smaller until it be-

comes illegible. The person's voice often shows the

same pattern: as he talks, his voice fades out into an

inaudible whisper. The parkinson person gradual-ly

develops postural and. gait changesr so that he
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prog:resses from normal mobility to impaired. mobitity
to immobility to complete dependence. As his gait and

balance become impaired^, the person becomes realistically
concernedaboutfa11ing,and.doesind'eedfa11unti1he

':'' ''.
no longer risks being mobile. such persons feer safer
while laying d.own, and, sometimes feel more at ease

while in waËer or ín the d,ark. It becomes very 
i.,,,::.

dif f icurt for such persons to concentrate upon ord.inary 
r'':'

tasks when they must constantly consciously maj-ntain '.'',,:ì: ::: ::: r

balance to keep from falling over or off something.

Grad.ual loss of the automat,ic sariva-sv¡allowing response 
l

iresults in the person d.rooling. other difficulties 
i

inc1udetroubleswal1owing,troub1ewithe1jminationof|

wastes, impairecl recent memory, and in some cases I

lgradually developing dementia

Mortality. parkinsonrs d,isease in itself does

not, appear to shorten life. When persons with
'',.,;.'parkinsonism d.ie, the cause is seldom attributed. to -'',''';::-::j:r r:r;

;"':: ' -'Parkinsonrs disease, because other more recognizable ì:i,Ìa

causal factors are present. The major causes of death

among parkinson persons are, in order, heart trouble,
pneurnonia, cancer, and cerebrovascular accid.ents

:::;::::l: '
'l : :

(Hoehn & Yahr, L967'). 
_r.Í:''i"

Physiology

Anatomy. The symptoms of parkinsonism arise
from disturbances within the extrapyramidal system.
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The extrapyramidar system is composed of extrapyramidar
portions of the cerebral cortex, the thalamic nuclei
connected with the striatum, the corpus striatum, the
subthalamus, and the rubral and reticular systems. The

extrapyramidal system is conceptualized as a functionar
system with three layers of integration: corticar,
striatal (basal ganglia) , and tegmental (mid.brain) .

This system is functionally concerned with associated
movements, postural adjustments, and automatic

inÈegration. Lesions at any level within the system

may obscure or abolish voluntary movements, or replace
them with involuntary movements

The corpus striatum includ.es the caudate nucleus,
the lenticular nucreus, and. the tracts of the internar
capsule. The caudate nucleus lies adjacent to the floor
of the lateral ventricle, and is an elongated mass of
grey matter bent. back on itself like a horseshoe. The

anterior, pear-shaped head lies ad.jacent to ttre inferior
border of the anterior horn of the lateral ventrícle.
The slender end continues backward, and. downward as the
tail, entering the roof of the temporal horn of the
ilateral ventricle and ending near the amygd.ala. The

lenticurar nucleus consists of the put,amen and globus

pallidus, and is located between the insula (fsland

of Reil), the caudate nucleus, and the thaLamus. The

putamen is the larger, convex peach-pit-shaped. grey
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mass lyi.ng lateral and just beneath the insular cortex.

The globus pallidus is medially adjacent to the put,amen,

and. is separated from the thalamus by the internal
capsule. The internal capsule is a fan-shaped. rad.iatj-on

of white fibers passing from the motor and sensory

cortex down between the caudate nucleus and lentiform

nucleus, and between the globus pallidus and the

thalamus, extending beneath these struetures to form

the cerebral peduncle. Beneath and more medial than

the globus paIlidus, the substantia nígra forms a

flattened plaLe of cells extending from the subthalamic

region d.own int,o the midbrain. The substantia nígra

is d.ivided. into the zona compacta and. the zona

reticularis. The substanti-a nigra (black substance)

gets its characteristic black color from its rnelanin-

containing cel1s. See Figure 4 f.or vj-sual aid"

Numerous loop circuits exist between these nuclei.

The caudate nucleus send.s many fibers to the putamen,

which in turn sends fibers to the globus pallid,us. The

putamen and. globus pallidus receive some fibers from

the substantia nigra. The thalamus sends fibers to the

caudate nucleus. The above nuclei and, tracts are

bilateral, and effect the body in a contralateral

fashion. The above information has been summarized

from Chusid (1973), Cooper (1969), Ranson & Clark (1964),

Gatz (L972) , and Hyde (1971).
i:i
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Biochemistry. In the central nervous system

there are a number of biogenic aminesr oË neuro-

transmitting substances, including: Acet1,1ç¡oline; 5,

hydroxytryptamine. (serotonin); and 3, 4ì dihydro-

xyphenethylamine (dopamine). These substances are

located and are active at synaptic junctíons, and have

the capacity to transmit impulses across synaptic gaps

or mod.ify the sensitivity of synaptic mérñbranes. Nerve

cells and their synaptic contacts are defined. by the

chemical nature of their neurotransmitters. Thus

d.opaminergic systems use dopamine as a neurotransmítters,

while cholinergic systems use acetylcholine. see Figure 5.

Nearly a1,1 the dopamine in the normal human

brain is located, in the corpus striatum t or basal

ganglia, and the subst.antia nigra. Dopamine is a

metabolite of d,opa, which itself is formed from tyrosine"
Tyrosine is an amino acid d.erived from the essential
amino acid, phenylalanine. Both tyrosine and. d,opa can

cross the blood-brain barrier, while d.opamine cannot.

Thus, êDy dopamine in the brain must be formed there.
Dopamine is possibly synthesized by neurons in the

nigrostriatal tract. (the bundle of neurons running from

the substantia nigra to the caudate nucleus). ïf
dopamine does not reach the caud.ate nucleus, a great

reduct.ion in function of the dependent d.opaminergic

systems occurs. Furthermore, it has recently been
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noted (Bartholini, Stadler, c Lloydt L973, I974¡ Vogt,

Lgl4) that reduced dopamine activity results in

height,ened cholinergic acti-vity. Few of the cholinergic

cells are lost or affected in Parkinsonts disease.

Since dopamine appears to act as an inhibitor of

cholinergic activity, if there is less dopamine, there

is increased cholinergic activity. Anti.cholinergic

medications such as Artane tend. to red.ucé the slmptoms

of rigidity and tremor, but they do no'E reduce akinesia,

which ís consid.ered to be due primarily to a dopamine

deficit. The above conceptualizatíon âccounts for

several observations:

1. A side-effect of neuroleptic medications such as

chlorpromazine and haloperidol may be parkinsonisrn,

particularly rigidity and tremor. Phenothiazínes

inhibit, the uptake of dopamine in striatal synapses.

This results in a d,epletion of dopamine, which would be

followed by an unchecked increase of acetylcholine'

which would result in tremor and rigidity. Vfhen

phenothiazines are díscontinued, the parkinson symptoms

usually gradually disappear. When anticholinergic

medications are given in conjuncËion with phenothiazines,

the slzmptoms of rigid.ity and tremor seldom occur.

2. Vfhen Charcot's student prescribed bellad.onna' some

patients improved. Belladonnars active ingred.ient is

atropine, which is anticholinergic. Thus, symptoms of

i... . --" r
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tremor and rigidity would reduce.

3. When L-dopa (the levorotary isomer of 3, 4 di-

hydroxyphenylalanine) is ingested, and if any benefit

is to be derived, first akinesia reduces, then later 
,,,..,,, ,

rigidity and tremor. The reaction to L-dopa is usually

much stronger than the reaction to anticholinergics

alone, because the anticholinergics merely reduce the : :-::: .:-:..:

cholinergíc activity without effecting th" reduced 
:.''''".''"'
.:

dopaminergi-c activity. L-dopa is a double-ed,ged. sword , :'.,.,:,,.,,,.t,,,

because as it replaces dopamine into the system, the 
''' '

d.opamine itself tend.s to inhibit the cholinergic

activity. '

4. Ventrolateral thalamic surgery is usually followed' i

I

:*^¡-.:^- ^€ J-ç¡n¡v --rl -i-iÁ;+rr t,rlri?aby sudden elimination of tremor and rigidity, while 
lakinesia is not effected. This means that the surgery

essentially destroys or disrupts the unchecked,

cholinergic tracts

Autopsy stuÈLes. The f irst parkinson aut'opsy :i,,,,,,,.,,'.,,.__-a-:::..:_: ,..

was performed by Oppolzer in Vienna in 1861, but yielded :,:'.''.":: .':'

little practical information (Roche, 1973b). The first "'''Ì""'"''

autopsy study which yielded concrete results was

reportedbyB1ocqandMarinescointB93.Theyfounda
i,,, ;: 

t 

;.,. :,:,:,,.1,

tuberculoma in the right síde of the brain stem of a - 
i::i:':: 1:::::::

38-year old patient with contralateral tremor and

rigidity (Martinez & Utterback, Ig73). In 1871, Meyert

conducted an autopsy study of a person t¡ith the
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parkinson symptoms, and' had hypothesLzeð' that the

tremor was probably caused by lesions j-n the basal

ganglia (Greenfield, 1955). In 1919, Tretiakoff

reported autopsy results whích showed loss of pigmented

cetls in the substantia nigra. He also noted the

presence of the recently discovered Lewy bodj-es in the

substantia nigra (selby, !968). Tretiakoffrs results

were substantiated. by Freeman (Lgzs) , .rrá uy Hassler ¡ s

study of 32 parkinson brains ín 1938 (Turner, L968).

Degeneration was most prominently noted in the zona

compacta of the substantia nigra. Greenfield' &

Bosanquet (1953) confirmed with their autopsy studies

that the pigmented. cells in the substantia nigra and

locus ceruleus, âs wel} as other melanin-containing

neurons in the brainstem showed consístent degenerative

processes in parkinsonism. However, some studies have

shown definite cellular loss in the substantia nigra

without the persons having shown any signs of

parkinsonism. Also, Denny-Brown (1960) d.escribed two

cases of severe parkinsonism, each of which showed on

autopsy to have a histologically normal substantia

nigra.
In 1965, Richardson studied 119 brains of lüell--

documented parkínson persons, and found definite examples

of Alzheimer type neurofibrillar bodies in the substantia

nigra of post-encephatitic persons, and k::wy bodies in

¡.::::-'i..,.

),:1, . :
!.ì rii::
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the locus ceruleus of the post-encephalitic persons

was slight, rvhile in the idiopathic persons it was

moderate compared to persons with Alzheimerts disease.

Earle (1968), after reviewing 513 autopsy cases

of parkinsonism, concluded that the most consistent

findings were the loss of neurons in t'he substantia

nigra, and the presence of Lewy bodies wiÈhin the

pigmented neurons. Ln 1972, Yahr, Wolfr Antunest

Miyoshi, & Duffy reported on autopsy findings of 36

parkinsoïÌ persons who had all been treated with L-dopa-

In all brains, the most outstanding and consistent

finding was ceIl degeneration within the substantia 
.

nígra, with concomitant reduction in volume and'

increased pallor. The paIlor was due to loss of

neuromelanin-pigmented cel1s in the zot:.a compacta of

the substantia nigra. In all cases of idiopathic

parkinsonism, there \Â¡ere Lewy bodies wíth an absence of

Alzheimer tangles. fn all cases of definite post- i'":
...¡ r,.,

encephalitic parkinsonism, there vras an absence of " "'., 
_..,.t..

.,. '.

Lewy bod.ies, and a presence of Alzheimer tangles. Ttre

authors concluded that while most of the persons had'

benefitted from the L-dopa in terms of reduction of 
1,..,.,,:

symptoms, the autopsies suggested. that the progression -- --'':.',''

of cell degeneration was unaffected by the medication,

and contínued until the person died. There also

appeared to be no clear-cut relationship between the
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degree of cell loss in Èhe substantia nigra and degree

of response to L-dopa.

Martinez & Utterback (L973) presented detailed
ínformation on a single case with definite left
hemiparkinsonism, who showed on autopsy marked

depigmentation of the substanLia nigra and locus cerureus

on the contralateral side. There was extensive loss of
melanin-containing and melanin-free ,r"oårr" in the

right substantia nigra and right locus ceruleus, with
moderat.e gliosis. The case history of severe influenza
in 1918 $ras substantiated with t.he presence of onry one

Lewy body and large numbers of interlacing Alzheimer

tangles. The results were felt to account, for why some

parkinson patients d.o not respond. to L-dopa. It is
believed. that at. least some functioning nigro-st,raitar
paths must, be available if L-dopa is to arrive at the

corpus striatum as dopamine.

Atvord, Forno, Kusske, Kauffman, Rhodes, &

Goetowski (1974) reported on autopsies completed. on s32

cases, of which I29 were definite parkinson persons.

All had hospital records available. In addition to
checking for cell changes in the substantia nigra, they

also examíned. parÈs of the hippocampal formation, and

parts of the frontal cortex. They found. that all
parkinson persons had a greater degree of cortical
degenerat,ion than age-matched non-parkinson controls.

i...:..'
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The degree of cortical d.egeneration d.id not correlate

with the degree of severity of symptoms of parkinsonism.

While both groups showed fairly linear relationships

between increasing age and increasing dementia, the

parkinsons showed a considerably h5-gher degree of

dementia than age-matched non-parkinson controls.

Measures of dementia were not reported. fhey found an

orderly pattern of increasing severity of parkinsonism

with increasing degeneration of the substantía nígra,

índependent of age. They found no correlation between

amount of substantia nigra degeneration and cortical

degenerat.ion" While non-parkinson controls also shoçred

increasing cortical degeneratj-on with increasing age,

they showed no dementia. The authors concluded, that:

1. Cortical d,egeneration appears to start in all

persons at about age 50-60, and. increases linearly

with increasing age

2. The presence of Lewy bodies in the substantia nigra

begins at about, age 60, and remains constant.

3. All parkinson persons have more cortical degeneration

and. disproportionately more d.ementia that age-

matched non-parkinson peers; but. these differences

are not proportionate to the degree or type of

parkinsonism

4. Parkinsonism appears to occur in people with dj-ffuse

degenerati-ve changes in the brain. There are at
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Ieast two types which can be dístinguished: (a)

"Lewy body disease" which is relatively stereotyped,

in which the degree of parkinsonism is correlated with

the degree of neuronal loss in the substantia nigra and

t.he degree of clementia is correlated with the degree of

all cerebral cortical degenerations; and (b) ¡rAlzheimer

Èangle diseaser " which includes post-encephalitic cases

and others, possibly a variant of senile dementia, in

which the d.egree of cortical degeneration correlates

with degree of dementia buL the d.egree of neuronal

Ioss in the substantia nigra correlates only r*ith the

more severe degrees of parkinsonism

Forno & Alvord (Lg74) reported electron micro-

scopic examination of the same autopsy material

mentioned above, and reported the rather critical

finding that what had. always appeared as deficient,

melanin was acLually more a displacement of the

neuromelanin to the periphery of the abnormal cells by

Lewy bod.ies. There was much more convincing

depigmentation in cases where Atzheimer tangles \.i7ere

found. Normals rarely showed such focal unpigmentation.

Curiously enough, albino people who have lost melanin

throughout their body st.iII show the normal amount of

melanin in the substantia nigra (Cotzías & McDowell,

1e7r).

Autopsy stud.ies on parkinson persons v¡ho have

i: :i: ::.r'1:: :
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had thalamic surgery also

degeneration of the cells

continues independently of

Treatment

indicate that the progressive

in the substantia nigra

surgery (cooper' 1968) .

Medication. While Parkinson's prÍmary treatment

for paralysis agitans was blood.-letting from the upper

part. of the neck, he also prescribed antimony to induce

sweating, and calomel to induce bowel mbvements

(Parkinson, 1817). Ordenstein in L867 was the first

to prescribe belladonna alkaloids for treatment' for

Parkinson's disease (the name h¡as changed from paralysis

agitans by Ordenstein¡s mentor, Charcot) (Se1by' 1968) -

other early medications includ.ed. intravenous iodine

arsenic, mercuryr parathormone, trypan blue, and X-ray

irradiation of the head (onuagulchi, 1968) " The

belladonna alkaloids lâlere seen to be the only medications

which reduced parkinson tremor and rigidity during the

19Èh century (Yahr & Duvoisin, 1968). During the

epidemic of encephalitis lethargica from I9L8-L927,

these medicatíons were still the only effective ireat-

ment for post-encephalitic parkinsonism, oculogyric

crises, torticollis, and dystonia. It is now known

that the therapeutic effect of these med'icatíons

derived. from atropine and scopolamine, which act as

central anticholinergics. In L946, the first synthetic

anticholinergic preperations were mad'e, and' these
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medications continue to be used at the present time.

The most popular ant.icholinergic medication

used presently is Artane (benzhexat hydrochlorid.e), a

piperidyl compound. Other piperidyl compound^s include

Kemaclr-i-n (procyclidine) , Pagitane (cycrimine) r and

Akineton (byperiden) . Belladonna alkaloj-d.s still used

inctude scopolamine, hyoscine, and stramonium. A

retated preparation is Cogentin (benzotropine

methanesulfonate) . Approximately 20 other antícholiner:gic

medications are now available" Three ant,i-hÍstamÍnes

are also presently in use: Benadryl (diphenhydramine),

Disipal (orphenadrine hydrochloride), and Phenoxene

(chlorphenoxene) (Duvoisín, 1965) .

The research to evaluate the effectiveness of

these medications has been plagued with methodological

difficulties. In addition to the lack of adequate

placebo controls, crossover designs¡ or multiple-blind

procedures, the peculiarities of the syndrome include

the followÍng:

1. At least 703 of all parkinson patients respond' to

almost any medication given to them if they believe

it will help them.

2. The slzmptoms of the syndrome show irregular diurnal

variations. Such persons generally feel better in

the morning and early evening, and generally feel

worse in the afternoon and later evening (Barbeaut

(Ls7 4) .
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3. Nearly all slzmptoms drop out when the person sleeps.

4. There appears to be an inverted U-shaped functional

relationship between the progression of the disease

and the response to a standard. dose of medication.

5, There appears to be an ínverted U-shaped functional

relationship between dosage of medication and

response to medication

Dopamine was first discovered in 1957. By 1959,

its d.istribution in the brain was known. By 1961, d.opa

was synthesized and first tried, es a therapeutic agent

(Schwarz , L?TO). In 1967, Cotzias, Van Woert, &

Schiffer brought to an end six years of frustrating

contradíctory results by switching from a D-isomer to
an L-isomer of dopa, and, increasing the d.osage. Clear

therapeutíc results were noted. Treatment with

phenylalanj-ne, the amino acid precursor of dopa, was

ineffective (Cot,zias, Papavasiliou, c Gellene, 1969) "

L-d,opa became available for research purposes in 1968,

and became coÍrmercially available in 1970" 9fhile

L-dopa has linritatíons, it continues to be the treatment

of choice for parkinsonism at this tirne (Bunney, 1970).

A variety of medication st,rategies have been

developed. One is to prescrj-be both L-dopa and

anticholinergics. Another is to prescribe L-d.opa with

other medieations which inhibit the metabolism of L-dopa

into dopamine outside of the brain (Ericsson &

t,-'
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Mclríann, I974¡ Pletscher, I973') . Presently, the dosage

range for L-dopa varies from about t gram/day to about

5 grams/d.y, wíth the average initial dosage about 2'4

grams/day, and the average maintenance dosage about 3

grams,/day. When decarboxylase inhibitors are used,

L-dopa dosages vary from 300 mg to 1-5 grams/day.

Frequent side effects from L-dopa inctude nausea (55% of

patients report this side effect), involuntary movements

such as chewing (50?), hypotension (272'), anorexia (242, 
'

and mental changes (242) (Roche, L973b,

Surgery. In the 1930's, it lvas observed' that

persons with parkinsonism who had a cerebrovascular

accident which resulted in hemiplegia also lost their

tremors on the same side as the hemiplegia. Researchers

erroneously reasoned that the tremors l^7ere t'hus caused

by impulses from the motor cortex- In 1935' Bucy

performed the first excisions of the motor cortex. In

1938, Putman incised the pyramidal tract at the levelof

the second cervical spinal segirnent. In :.g4o, Klemme

excised parts of the premotor cortex. In L952, Vfalker

cut the cortico-spinal tract at the base of the cerebral

peduncle. Oliver in 1953 attempted to sever the lateral

column of the spinal cord. None of these procedures had

any effect upon rigidity, but did eliminate tremor in

the newly paralyzed part of the body.

In L954, Cooper was attempting t'o section the

cerebral peduncle of a man severely afflicted with
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parkinsonism. During the course of the operation, the

anterior choroidal artery was nicked, and subsequently

tied off. On the following day, it was noted. that the

tremor and rígidity in the limbs contralateral to the

tied-off arteryhad disappeared. As a result, Cooper

initiated a vigorous research program into the effects

of surgery on Èhe nuclei served by the anterior choroj-d^al

artery: the substantia nigra, the ansa tenticularis,
the red nucleus, the globus pallidus, and the ventro-

lateral part of the thalamus (Walsh, 1973).

Such surgery is performed. under local anesthetic

with the patient futly awake and communicating with the

surgeon. Using a combination of two-plane X-ray

photographs while inserting a cannula through a burr

hole, the surgeon can position the cannula fairly close

to the target area. Using cryosurgical procedures, the

surgeon can temporarily cool an area and observe the

responses in the patient" Irlhen a target area is pin-
pointed, the temperature is rapidly lowered to about

-50oC to produce a permanent lesion. The target area

is in the ventrolateral thalamus. Such a lesion results
in the loss of both rigidit.y and tremor, with an

improvement in some postural deformities, and. does not

cause paralysis or other neurological deficits. Such

surgery also does not compromise motor strength. It

wiff essentialty have no effect on akinesia, but may
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red.uce brad-yklnesia secondary to rigid.ity" rt wllr also
nof effect the decrease in voice volume or the monotony

of the parkinson voiceo such surgery has been shown üo

have no harmfuL effecüs on long-term intellectual_
funcüions (Riktan, LgT3) "

I^lhlle Cooper d.ld. about 100 sush openati.ons each

year, he d.iseontinued. all_ parkinson surgery ln 1pf0,
when he became convlnced. of the effectlveness of r,-copa.

Since I97L, he has resumed d.oing surgery, but has

restrieted. such operaüions to a very few parkinson

patients who have failed. to benefit from L-d.opa. fn
Lg|J., Cooper stated. rr...ltts my opinion thaü L-dopa,

not surgery, is the treabment of aholce for the average

parkinsonian patient (Coüzias & I'tcDowe1l, lg?Lr Þ. !,Z).rl

In summary, Parkiasonr s d.isease ls a üern used. to
descrlbe a synd.rome whlch ls characterlzed by tremors,

rigldiüy, and. akinesia. Present method.s of treatmenb

are arnolioratlve, but not aurative. The cause of the
syndrome ls stlLL unknown, but appears to be nelated.

to the impaired. function of the d.opamine system and.

the pigmented- cel1s of tbe substantla nlgra in the

brain stem. Research Ln L9?6 continues to try to sorü

ouf the variabres lnvolved- in dopamine metabollsm, and_

ls presenüly focusing upotl find.ing ühe precursors üo

ühe d.opamine system d.eterioration. t'IhiLe lt may

posslbly be ühaü a small peptid.e caltred. IvIIF (melanocyte
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inhibit.ing factor) is involved, further basic and

clinical research is needed. Solution of the puzzle

seems to be contingent upon finding a method to con-

vince policy-makers of the tremendous need for
research funds

l: !:i
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APPENDTX B

SCREE}ITNG TEST RESULTS

TABLE 9, Part 1

Summaries of One-I{ay Analyses of Variance
on Screening Test Data

Source of Sum of Mean
Measure Variance Sguares df Square F

Age Between 6766.44 3 2255.48 30.03Ë**
I¡Iithin 8111.31 108 75. t0
Total L4877.75 111

Education Between 24.02 3 B.Ol 0.87
VÍithin 989 .97 108 9.16
Total 1014.99 111

Weight Between 298 .69 3 99.56 0.69
Vtithin L5652.69 108 L44 "93Total 15951.38 iII

MGrlMed. Bet$/een l-329¿t3 696 .00 3 44314560.00 31.25Ë**
Yüíthin 153170688.00 108 1418247.00
Total 286114304.00 I11

Ratio Between 28657.02 3 9552.34 33.48***
MclKG rüíthin 30811.41 108 285.29

Total 59468.43 111

FTR Between 9958 .31 3 3319 .44 20 .27**r'
Vtithin 17181.00 105 163.63
Total 27139.31 108

FTL Between g5g4.44 3 3198.15 23.2ü*Ì,
hlithin 14339.81 104 137.88
Total 23934.25 107

***p (- oor
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TABLE 9, Part 2

Summarj-es of One-Way Analyses of Variance
on Screening Test Data

Measure Source of Sum of llean
Variance Squares df Square F

RTR Between 27545.88 3 918I.96 12.16***
Within 80043.63 106 755.13
Total 10758 9.50 109

RTL Between 23767.06 3 7922.35 11.91***
Within 69844.t9 105 665.18
Tota1 936LL.25 108

Chair Betrveen 280. 63 3 93 .54 6.67r,*
Íüithin 1360.14 97 14.Oz
Total L640.77 100

*n (. os
**p (. ol

***p 
<.001

VIAIS Between 1942 .00 3 647 .33 3 .7 9x
VIQ Ìtlithin L8445.00 108 L7 O .79

Total 20387.00 1I1

Tnfo. Between 53.46 3 L7.82 3.04*
Within 632.22 108 5.85
Total 685.68 111

Comp. Between 2J-6.31 3 72.L0 7.30***
Vüithin L066.25 108 9.87
Total 1282.56 111

Arith. Between 133.64 3 44.55 4.51**
Within 1066.79 108 9.88
Total 1200.43 111 .,' :,
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TABLE 9, Part 3

Summaries of One-Way Analyses of Variance
on Screening Test Data

Source of Sum of Mean
Variance Squares df Square F

Sim. Between 62.39 3 20.80 1.93
Wíthin IL6L .29 108 10.75
Total L223.68 lfl

Digits Between 26.09 3 8.70 1. 06 .,.,,,.,l,'

Within 885.97 l0g '8.20 ,, ,,;,,""',
Total 9L2.06 :'

..-t: '..:t.

Vocab. Between g3 .32 3 27 .77 3.I3* :.,,,i,,,, i,,

Within 958.65 108 8.88
Total ]-04I.97 111

MMPI Between 52 9 6 . I I 3 17 65 .63 !2 .7 üx r,

D-Score Vlithin 14959 .25 108 138 .51
Total 20256.13 111

1,

Cat,. Pr. Between 240443 .00 3 10147 , 63 6 " 47r'*
Time VÍithin 1313L81.00 106 12388 .50

Total 1553 624.00 109

Errors Between L4.24 3 4.75 1.9I
Within 268.04 106 2.48
Tota1 282.28 109

Correct Between 9.96 3 3.32 5"66**
out of 4 Within 63.32 L06 0.59

Total 73.23 109

np (. os
**e (- ot

***p 
1.- oor
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TABLE 10, Part I
Post-hoc Comparisons (Dunn Multiple t)

on Screening Data

Measure Comparison df t-value

Age

MG/4ed.

Ratio
MG/KG

FTR

FTL

RTR

PD
PD
PD.
A.
A.
o-

PD
PD
PD-
A-
A-
o-

PD
PD
PD
A-
A-o-

PD.
PD
PD.
A-
A-o-

PD-A
PD-O
PD-N
A-O
A-N
o-N

PD-A
PD-O
PD.N
A-O
A-N
o-N

A
o
N
o
N
N

A
o
N
o
N
N

A
o
N
o
N
N

A
o
N
o
N
N

54
54
54
54
54
54

54
54
54
s4
s4
54

54
54
54
54
54
54

51
51
51
54
54
54

50
50
50
54
54
54

52
52
52
s4
54
54

0.68
-7.83*
L.23

-8.11*
0.52
8.63*
i. go
5.41*
6.13*
7.0r*
7 .63t
I.49

-2.02
5.42*
6. 13*
7.4L*
8.09*
1.43
0.72

-4.15*
-7 .49*
-3.28r,
-5 "7 6*
-4.29*
-L.22
-3.60*
-7 .87*
-3 .3 9*
-6.36*
-4.92*
-0.81
-2.06
-5.2I*
-2 .47
-5.02*
-3.28*

np (. os/6r oï e (ooa
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TABLE l0,Part 2

Post-hoc Comparisons (Dunn Multiple t.)
on Screening Data

IrÍeasure Comparison df t-va1ue

RTL

Chair

VüATS
VIQ

Info.

Comp.

Arith.

PD
PD
PD
A
A
o

A
o
N
o
N
N

A
o
N
o
N
N

A
o
N
o
N
N

A
o
N
o
N
N

A
o
N
o
N
N

A
o
N
o
N
N

51
51
5t
54
54
54

43
53
53
44
44
54

54
54
54
54
54
54

54
54
54
54
54
54

54
54
54
54
54
s4

54
54
54
54
54
54

PD;
PD
PD
A-
A
o

PD-
PD
PD
A-
A-
o-

PD-
PD
PD
A-
A-
o-

PD
PD
PD
A-
A-
o-

PD
PD
PD-
A-
A-
o-

-c.93
-2.36
-5.51*
-2.58
- 4 .87*
-2.8L
2.70

-2.50
-3.71*
-0.25
-1.41
-1.63
^2.33
-2.42
-3.13*
0.34
0. s7

-1.06
-1.9s
- 0.32
-2.02

2.22
0 .44

-2 "24
-2.97*

0.05
-3.36*
3.23r'
0"40

-3.82*
-L.73

0.41
-2.5L

2.55
0.84

-3 .4 6*

*p (-oo8
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TABLE 10, Part 3

Post-hoc Comparisons (Dunn Multiple t)
on Screening Data

Measure Comparison df t,-value

Vocab. a

MMPT
D-Score

PD
PD-
PD
A-
Ao-

PD
PD-
PD-
A-
A.
o

A
o
N
o
N
l¡

54
54
54
54
54
54

54
54
54
54
54
54

52
52
52
54
54
54

52
52
52
54
54
54

52
52
52
54
54
s4

-2.23b
-4.37
-2.26
2.04
0.I2

-2.07
0. 63
2. ee*

-5.43*
2.69
5.90*
2.33
3.05*
0. 88
3.85*
1.88
L.73
2.77
1.55
0.57
2.37
0.88
0.78
1.59

-2.22
0.26

-2.78
3.00*
1.21

-3 "72*

Cat. Pr.
Time

Errors

Correct
out of 4

A
o
N
o
N
N

asubtests noL showing significant li on ANOVA
vrere not computed for t-values, and do not
appear in Table 8.

bsirr"" the alpha-Ievel was reduced. to .008, many
of t.he above comparisons are non-significant,
even though the ANOVA ind.icated otherwise.

*n (ooa

A
Oq
N
o
N
N

A
o
N
o
N
N

A
o
N
o
N
N

PD
PD
PD

A
A
o

PD
PD
PD

A
A
o

PD
PD
PD

A
A
o
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TABLE 11

Post hoc Comparisons (Dunn Multiple t) on
Screening Measures of Parkinson Persons on L-d.opa

versus Parkinson Persons not on L-dopa

Measure df t-va]-ue

FTR
FTL
RTR
RTL
Chair
þTAIS VTQ
Info.
Comp.
Arith.
Sirn.
Digits
Vocab.
MMPT
Cat. Pr. Time
Errors
Correct/4

23
22
24
23
25
26
26
26
26
26
26
26
26
24
24
24

t.7 0
0.54
0.02
0.46
r.72
1.70
1.09
0.63
2.334
2.98
0.7s
0.7 6
0.22
0 .14
0.20
r.13

tTh" alpha-level was set at .05/L6t oy .003.
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TABLE 12

Post hoc Comparisons (Dunn Ì.{ultiple t) on
Screening Measures of Arthritis Persons on Entrophen

versus Arthritis Persons not on Entrophen

I4easure t-valuedf

FTR
FTL
RTR
RTL
Chair
vüArs vrQ
Info.
Comp.
Arith.
Sim.
Digits
Vocab.
MMPÏ
Cat. Pr. Time
Errors
Correct/4

26
26
26
26
16
26
26
26
26
26
26
26
26
26
26
26

0.00
0.06
1.19
1. 34
0.20
2.58
2.t7
3. ola
L.92
0.23
0.92
0.70
0.8 9
L.O7
0.55
I .10

talph.-level set at .003.

i,l t:
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TABLE 13

Summary of One-Vüay Analysis of Variance of 
;... , ,

WAIS VIQ as a Function of Diagnostic. Gioup ,,,¡,,,,

Source Sum of llean
Variance Squares df Square F

Between Groups L942.00 3 647 .33 3.79*

Within Groups 18445.00 IOB L7O"7g

Total 20387.00 ltl

np (. oI
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TABLE 14

Post-hoc Comparisons (Dunn Multiple t)
Between Groups on WAIS VIQ ,,,..,...,.i

Comparison df t-vaIue

PD.A

PD-O

PD-N

A-O

A-N

o-N

54

54

54

54

s4

54

-2.33

-2.42

-3.13*
0. 34

o.57

-r.06

*p (.008
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TABLE 15

Summary of One-Way Analysís of Variance on
MMP' DePressíon scare scores 

: : ::,r .
..'. ' '' ''', '''. .:.,:

Source Sum of Mean
Variance Squares df Square F

Between Groups 5296.88 3 L765.63 L2-75**

Within Groups L4959.25 108 138.51

Tota] 20256.13 111

*oe ç. ot

i,,.:,r" .-t..-i:
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TABLE 16

Post-hoc Comparisons (Dunn Multiple t.) Between
Groups on l4IfPI Depression Scale Scores

Comparison df t-value

PD-A

PD-O

PD-N

A-O

A-N

o-N

54

54

54

54

54

54

0.6;
2.88

5.43*

2.69

5.90*

2.33

*p (..008



TABLE 17

Means and Stand.ard Deviations of
Hours of Sleep, by Group

Group

Parkinson 7.18 L.49

Arthritis 6.93 1.33-

Older 7 .L4 1.11

Normal 6.64 0.99

TABLE 18

Summary of One-V[ay Anal-ysis of
Variance on Hours of Sleep

Source of Sum of Mean
Variance Squares df Square F

Between Groups 5.10 3 L.70 1.09

Within Groups 167.82 lOB 1.55

Total L72.92 I11

x

L24

\:'.. .1



S# Sex Age Ed. MG. Med.

I
2
3
4
5
6
7
I
9

10
11
L2
13
I4
15
t6
L7
18
19
20
2L
22
23
24
25
26
27
28

M
F
F
M
F
M
M
M
F
F
M
F
F
M

M
F
F
F
M
M
M
F
M
M
F
F
M
F

lABLE

Raw Data on

57 L2
636
53 10
62 L2
637
40 16
7L8
50 9
44 11
528
60 3
48 I
71 11
70 t2
549
648
63 3
628
535
64 L0
728
659
64 L1
52 L2
70 L6
68 13
605
668

L9, Part I
Parkinson Persons

0
0

200 0
0

3000
2200
4000
2000

0
4000

0
3500
3000
2 000
2000

0
0

1500
4000

0
4000
3000
3s00
2 000

0
0

2 000
2000

KG. WT.

83
65
63
75
58
58
58
76
68
63
99
87
54
82
70
59
59
45
75
53
83
79
88
72
65
s7
83
59

RaIio FTR FTI,

0
0

32
0

52
38
69
26

0
64

0
40
37
27
29

0
0

33
53

0
48
38
40
28

0
0

24
34

33
25
I

27
9

42
20
20
20
I6
25
19
t4
20
17
24
18

45
24
13
29
20

l9
L4
35

RTR RTL Chair

30 85
27 52
11 30
28 46
14 35
43 Ils
23 25
18 45
11 39
16 55
26 55
2L 51
15 45
29 62
28 73
26 51
2L 30
/e
//
/7L22 53
13 62
30 42
22 45
//22 37
16 25
32 104

59
56
38
60
34
73
29
44
39
49
55
59
46
69
6B
52
25
T6

51
6s
42
45

32
38
97

i
I

I

I

i
ì
t

t

I

I

l
I

I

l
!

I
I

i

I

I

I

Í

t

i

I

I
ì

I

I
I
I

I

t

i

I
,
i

l

i

i

I

I

I

i

t

l:

.i..1

IO
10
20
10
15
11
35
l2

B

10
L2

9
20
I3
13
10
L7
20
11
10
13
10
10
L4

L2
17
t2

H
N)
(.rl



Sif VIQ Info. Comp. Arith.

I 115
289
3 83
493
s91
6 136
7 115
892
999

10 90
11 84
L2 107
13 104
L4 119
15 101
16 78
L7 86
18 93
19 81
20 91
2t 106
22 L02
23 102
24 113
25 94
26 90
27 90
28 85

TABLE 1 9, Part 2

Raw Data on Parkinson Persons

13
9
9
9

10
t4
13

9
L2
10
I

t1
8

10
1I

6
10

9
I

L1
10
l_1
11
I3

9
6
9
7

t

I
I

6
4
6
7
7
I
0
6
I
5
7
0
I
7
9
6
7
9
7
0
9
0
I
5
9
6
7
4

l2
7
7

10
IO
16

7
t6

9
7
7
9

L3
L6
11

7
4
5
6
5

l_1
I

L0
11

2
7

10
7

Sim. Digit Vocab, MMPI Time Error Correct

6
4
5
B

7
3
0
8
7
0
9
6
I
I
0
3
7
0
I
2
I
9
I
9
5
6
4
6

I
1

I
1

2
0
4
6
4
9
0
9
0
7
4
7
9
5
1
6
4
7
4
0
7
7
9
9
6
9
0
9

T
I

l2
11
10

9
9

L7
13
10
13

9
5

L2
13
11

7
5

L0
9
6
9
9

11
11
L4
L1
10

6

9

I
1

1

I

1
I

I

1

L

I

70 410
72 335
84 530
87 385
99 345
73 140
82 420
63 240
63 236
77 280
43 445
50 106
99 205
72 225
63 L44
63 285
76 300
86; /68 480
60 165
60 280
53 L75
68 323
48 2t5
8s /7t 108
50 600
70 375

1
I

I

3
J
2
2
3
0
4
I
0
3
5
1
I
1
0
2
0
0
0
0
0
2
0
0
0
0
I
0

4
3
2
4
3
4
4
4
4
4
0
4
4
4
3
4
1
I
3
4
4
4
3
4
2
4
4
4

I

<:1 .

F
f\)
oì

: l;'
rii



S# Sex Age

1
2
3
4
5
6
7
I
9

t0
1t
t2
13
l4
1s
16
t7
18
19
20
2L
22
23
24
25
26
27
28

F
F
M
F
lrl
M
M
M
F
F
M
F
M
M
F
F
M
M
M
M
M

M
F
F
F
F
F
F

6s 11
70 6
669
51 9
s98
62 11
60 11
67 16
35 11
62 t2
50 11
7t 11
51 I
s46
73 16
638
s8 10
56 10
657
53 I
50 10
47 LI
61 6
4t L2
62 L2
50 10
59 11
74 L2

Ed.

TABLE 20, part 1

Raw Data on Arthritis persons

MG. Med.

24Q0
t8 00
1200

0
3600
3600
4800
4800

0
3600
48 00

800
3600

0
2400
2400
1800

0
3000
48 00
2400
4800

0
3600
4800

0
4800
2400

KG. WI. RaIio FTR FTL RTR

75
52
63
37
90
61
79
82
53
65
79
64
72
61
63
70
77
63
61
77
76
77
62
58
72
7L
72
47

32
35
19

0
40
59
61
59

0
55
61
13
50

0
38
34
23

0
49
62
63
62

0
62
67

0
67
51

27

23
56
52

24
30

2
26
23
33
15
23
63
39

37

34

20
T4

//
//27 46
//25 52
56 91
48 75
//24 76
32 32
352

28 49
28 55
23 84
L4 40
18 93
49 106
40 . 70
//35 80
//26 70
/52
//
//20 79
t4 58
//

RTL

46

52
B7
60

72
26
40
47
57
86
40
95
90
70

84

67
52

75
54

Chair

15
9

I
l2
I

10
10

7
7

;r:

T2
9
9

10

10
15
10

9
T4

I

i
l

i.

I

t"¿.
i:.

';:t:

ts
Ì\)\¡



S# VIQ fnfo. Comp. Aríth.

1 TzL
293
3 85
490
5 107
6 L27
7 L34
8 L23
9 86

10 114
11 110
L2 L22
13 82
L4 101
15 t27
16 98
L7 96
18 l_03
19 r01
20 97
2I IO7
22 118
23 81
24. t22
25 99
26 100
27 108
28 ]-26

13
7
I

10
11
L4
15
T4
10
10
13
13
L2
I

13
9

L0
11
10
10

9
I4

6
L2
10
L0
T2
L2

TABLE 2 0, part 2

Raw Data on Arthrit,is persons

T6
I
9
6

10
l4
t7
13

7
16
15
L4

6
I

T4
9

10
11
10
t3
t1
13

4
10
10
l_r
10
T7

13
7

10
I

11
t7
L7
15
I
9

I6
11

7
9

L2
10
13

6
7
7

I4
11

7
I
I

L2
13
I

Sim. Digit Vocab. MMPI Time Error Correct

l2
4
2
6

t1
15
11
10

3
I
7
9
2

10
I2

6
3

11
I1

7
10
I
5

L2
5

L2
5

l_1

6
6
7
9

IO
7

l4
9
7

10
l2

7
4

10
L2
11
10

7
7
9

11
15

6
11
L2
L2
11
11

i.5
9
5
9

10
16
16
16
11
L7
t5
16

9
13
L2
11

6
13
10
I

10
15

9
10
10
11
13
15

68 165
72 216
80 300
72 19s
46 J.97
60 170
47 !4s
77 203
60 105
63 209
72 236
84 2t7
68 300
58 230
72 255
77 2t0
57 300
51, 220
81 151
70 23572 2ss
58 20L
63 295
68 21.5
72 173
82 108
70 ]-75
70 28s

0
0
0
0
0
0
0
0
4
I
ã
J

0
1
1
0
1
0
L
0
1
0
6
0
1
0
0
0
0

',t¿

t

4
3
3
4
4
JIa

4
4
4
4
4
3
4
3
4
4
4
4
4
4
4
3
4
4
4
4
4

'ti:'1

:.:..
:,j,:,;

.t::,,:.:

:: .1

ii".j.i:,:

ts
N)
æ



S# Sex Age Ed. MG. Med.

I
2
3
4
5
6
7
I
9

10
11
l2
13
t4
15
16
L7
I8
19
20
2L
¿¿
23
24
25
26
27
28

F
M
M
M
F
M
M
M
F
M
F
F
F
F
F
F
F
M

M
M
F
F
F
F
M
M
M

M

79 6
84 I
76 l_3
81 L2
878
72 I
74 L2
79 7
72 9
68 16
828
79 11
779
77 L2
80 B

7L7
678
82 t2
92 Ll
686
688
78 7
83 I
70 s
75 7
668
84 7
659

TABLE 2I, Part I
Raw Data on Older Persons

0
0
0
0
0

00
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

00
0
0
0
0

KG. Wt,. Ratio FTR FTL RgR RTL Chair

l-8

61
47
69
56
76
77
64
78
56
88
66
69
76
55
7T
52
72
66
72
B7
58
59
82
62
66
9L
82
80

0
0
0
0
0

23
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

29
0
0
0
0

23
35
31
27
24
52
35
44
38
18
33
37
32
34
22
2B
25
43
23
26
39
38
33
23
35
31
26
45

22 73 74
26 75 77
31 24 32
26 s7 56
23 66 73
48 43 45
3s s4 48
36 82 73
36 88 92
20 32 31
34 80 70
36 106 114
31 70 69
36 113 109
25 40 35
2t 36 31
27 65 6s
36 82 81
24- 46 36
26 '86 89
44 94 83
36 6s 68
34 84 B0
22 57 56
33 56 45
29 4L 39
L4 24 24
42 78 74

18

: a:,... .

11
13
15

13
13
11
I

t0
18
L2

B

9
7

10
20

9
10
10

7
7
7
I

11
B

10
11

9 F
t\)
\0

::;'.1

:.1.:

i...



s# vIQ Info. Comp. Arith.

193
298
3 103
4 105
5 112
6 105
7 110
8 1,25
9 108

10 111
11 117
L2 118
13 104
L4 108
15 109
16 92
L7 100
LB 114
L9 L02
20 93
21 96
22 110
23 LTz
24 83
25 115
26 87
27 95
28 I20

6
7

11
7

11
I

t2
10

9
13
11

9
I

I1
10
10

9
10

9
10
L2
10
I
5

13
9
I

T4

TABLE 2L, Part 2

Raw Dat.a on Older persons

6
7
5
5
9
7

10
9

10
11
16
I
I
9
7
6
9

l2
9

10
L0
10

7
5

10
7
7

10

6
7
I
9
7
9

10
13

9
11
I

L4
I
9
7
7
8
I
9
7
7
I

10
6
9
7
6

L4

Sim. Digít Vocab. ¡fMpT Time Error Correct

4
6
2
B

10
6
I

L2
7
9
I

10
7
6
I
4
9

1L
2
2

10
I
0
3
9
7
7

10

9
6

10
10

9
11

7
L2

9
7
7
9
7
7

11
4
9

10
7

10
6
9

Lt"
7
6
)
4

T2

6
9

11
10
11
1t
11
13
L2
L4
i.1
11
10
10
10

9
10
11
10
I

15
I

L0
4

L2
9
7

L4

42
4I
65
53
52
60
53
60
53
92
57
63
53
53
80
60
53
58
63
60
63
57
96
70
60
43
5I
51

280
460
408
227
335
]-92
402
L7s
135
482
156
140
165
150
168
320
260
13s
L44
204
130
2L5
720
500
139
280
3t2
247

0
1
0
3
0
0
0
I
0
0
0
1
IJ

4
0
0
0
0
0

^0I
J
0
6
0
I
7
0

1
3
2
3
2
3
3
+

4
4
4
3
J
3
4
J
4
4
4
4
4
3
4
1
4
4
2
4

I

I

I

I

I
I

I

I

I

i

¡
.-1
.t!i

:"¡:
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(^)
<)



S# Sex Age Ed. MG. Med..

1
2
?

4
5
6
7
I
9

10
11
T2
13
l4
15
L6
L7
18
19
20
2L
22
23
24
25
26
27
28

M
F
F
F
M
M
F
F
M
F
F
F
F
M
F
F
F
iu
M
F
M
F
M
M
I\4

M
M
M

43 t7
639
48 10
49 11
44 10
53 11
4L 10
60 10
59 11
57 11
56 t2
s7 11
598
547
46 10
67 11
50 L6
61 I
s0 15
47 10
669
50 16
75 7
7L4
665
74 1
66 10
664

TABLE 22, part 1
Raw Data on Normal persons

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

KG. Vlt. Rat,io FTR FTL RTR RTL Chair

85
77
65
57
75
84
54
61
89
77
64
62
56
84
63
74
t5
89
86
59
62
50
67
70
70
94
75
84

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

58
18
31
43
58
55
t1

45
52
59
55
42
30
46
49
49
50
28
57
44
47
42
39
55
23
45
44
25

57 69 632t s9 52
31 87 83
43 106 t07
52 135 131
48 62 61
32 97 90
44 95 95
53 74 73
58 ]24 121
55 91 94
45 Ltz 99
24 82 42
45 63 65
48 L02 10047 lst ],zt
58 69 s8
30' 4g 62
54 10s 100
37 83 85
37 83 82
44 93 88
38 80 80
52 97 98
25 55 s5
4s 73 73
43 48 38
32 7L s8

10
20

7
I
7
B

I
9
7
7

10
B

T2
7
7
I
9
9

T2
I

L2
I
I

11
9
I

10
.9

ts
(^)
H



S# VIQ Info. Comp. Aríth.

1 L26
29L
3 118
4 108
s I10
6 116
799
I 114
9 LT2

10 114
11 106
L2 116
13 94
L4 113
15 L28
16 92
17 L24
18 93
L9 116
20 98
2L 119
22 I37
23 94
24 89
25 L00
26 88
27 LL7
28 106

!7
6

l2
13
13
t4

7
13
L2
13
13

9
10
1L
J-4

7
T7

o

13
11
L2
16
I
6

10
6

L2
T2

TABLE 22, part 2

Raw Data on Norma1 persons

L4
I

11
10
11
15

7
t4
16
l2
10
13

9
t7
16
10
10

o

15
l2
10
L7

6
7

10
I

16
9

16
7

L7
11
L2
13

9
9
9

13
I

11
10
t7
L6

7
L2

7
L2

9
T5
t4
10

7
13

5
10
16

Sim. Digit, Vocab. MMPI Time Error Correct

9
L2
11

6
11
13

7
10
I

11
9

13
3
7

13
4

t7
9

L2
t0
13
15

4
6
3
4

11
7

L4
7

IO
11
IO

7
9
9

10
6

10
10

9
10
l4

9
9
6
9
6

L2
15

4
6
7
6
I
4

t7
7

15
15
13
t2
10
15
13
1s
l2
16

9
9

13
9

L7
9

L3
I

11
19
10

5
11

6
L3
T2

56 110
75 223
56 97
s3 t27
39 90
48 2L2
45 t2s
51 165
65 185
45 125
51 L46
45 108
62 265
47 234
48 80
70 300
60 15s
68 288
53' 94
s3 L94
45 327
51 105
47 150
44 372
51 337
sl L32
47 J.44
46 L70

0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
0
4
2
I
0
0
0
0
0
2
0
0
2

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
3
4
4
4
4
4
4
4
4
4
3

H
(¡)
N)
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APPENDTX C

SCREENTNG TEST MATERIAIS

Biographical Informatíon

THE FTRST THTNG VqE ARE GOTNG TO DO TS TO FILL IN ,:: ::....
.,,.,:.,.,,,,. , ,,, ,,

soME BASIC INFORMATION ABOUT yOU, VüHICH !üILL HELP ME

SELECT OTHER PEOPLE WHO ARE ABOUT THE SAME AS YOU IN

lviANY WAYS. THÏS TNFORMATTON I{ILL BE KEpr CONFTDENTTAT t .,, 
-,,,,,

::':'.::::-::
AS wrLL ALL pARTs oF THrs pRoJEcr, AND r vürLL BE THE ':'::'.:'ì:':

i..;:' :. - ì _:::
oNLY PERSoN vüHo wrLL HAVE THrs rNFoRMATroN. rF you woul,D i,,ri,:.,,r,,,:.,,:

LIKE ME TO, T WTLL RETURN TITIS TNFORMATTOT.ü TO YOU AFTER ; '

THE PRO.fECT TS OVER. LET'S START

1: HoÍr oLD ARE you? wHEN rs youR BTRTHDATE?

2. HOW FAR DTD YOU GO TN SCHOOL?

3. WHAT TS YOUR MATN OCCUPATION?

4. DO YOU HAVE ANY DTAGNOSED TLLNESS AT THIS TTME?

A) IF So, WHAT IS TT?

B) TIOVü DOES TT EFFECT YoU TN YoUR DATLY LIFE? ..,..,

5. WHAT MI]DTCATTONS ARE YOU PRESENTLY TAKTNG?

HOW MUCH OF EACH DO YOU TAKE PER DAY?

6. HOVü DO YOU SLEEP AT NTGHT? DETAILS?

7. WHAT PART OF THE DAY ARE YOU LTKELY TO FEEL THE BEST?

-:1.1rr., t ì, :Ì.,_:.)
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B. WHAT PART OF THE DAY ARE YOU LTKELY TO FEEL THE VSORST?

9. T¡lHEN WOULD BE THE BEST T]ME OF THE DAY FOR YOU TO

TAKE THESE TESTS?

10. ARE you RÏGHT-HANDED, oR LEFT-HAI,|-DED?

11. WETGHT?

- l':í:: -:: '' :.:;1'



2

1

2

3

4

5

6

7

I
9

0

I
2

I
2

3

4

5

6

7

8

I
0

1

DATE:

ACTTVTTY

DATE:

ACTTVTTY ACTTVTTY

Tota1 Hours Sleep= Total Hours S1eep= Tot,al Hours Sleep=

F
(Àt
(ll

rl:,i'

:ii
'.:l
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}IOTOR TESTS

NEXT T'D L]KE TO SEE HOIV VüELL YOU CAN MOVE AROUND.

rIM GOING TO ASK YOU TO MAKE THREE DTFFERENT KINDS OF

MOVEMET{TS, AND r WILL BE TII4ING yOU WITH A STOP-WATCH.

THE PURPOSE OF THE STOP-VüATCH fS TO MAKE SURE THAT T

GIVE EVERYONE THE SAME AMOUNT OF TTME TO TRY EACH ACTIVTTY.

1. FTNGER TAP.

FïRST, ï WOULD LIKE yOU TO PLACE YOUR IIAND IN A

COMFORTABLE POSTTTON ON THIS BOARD. T .AM GOING TO SEE

HOVü MANY TIMES YOU CAN fAP YOUR POINTING FINGER ON THE

BOARD, LIKE THÏS (DEMONSTRATE) , OKAY? NOT^I VüHEN I TELL

YOU TO START TAPPTNG, YOU TAP JUST AS FAST AS YOU CAN

UNTTL Ï TELL YOU TO STOP. READY? OKAY, START TAPPÏNG.

(START TIMER ON FTRST TAp, COUNT TAPS, RECORD. DO FIRST

wïTH DOMINANT ÏIAND, THEN VüITH NONDOMINANT HAND, TItrREE

TRTATS EACH HAND, 10 SECONDS EACH.)

DOMTNANT: T. NON-DOMINANT: 1.

':...-:,

'.:,

t

3.

2.

3.
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2. RULER TAP.

Novt' r rM GorNc ro PLACE THrs RULER oN THE TABIE HERE

ïN FRONT oF YoU, AND IrM GOING To ASK YoU To TAP EACH END

oF THE RULER, LIKE THIS: (DEMONSTRATE) . I T^IANT TO SEE ,,,,, i,,, ..

HOT^T MANY TÏMES YOU CAN TAP EACH END oF THE RULER. Do

THIS AS FAST AS YOU CAN, AND T WTLL STEADY THE RULER FOR.

YOU. READY? OKAY, STÀ,RT TAPPTNG. (STENT TTMER T^ITTH . :

. ,1,.1.'_' ..-:-:.,:

FTRST TAP. COUNT TAPS. DO FTRST WITH DOMTNANT HANDI THEN '': 
:'' 1'::

NON-DOMINANT HAND. THREE TRIALS EACH HAND, 30 SEcoNDs ,,,,;,''' ' ',. : '; - ',... ...-

EACH. )

DOMINANT: 1. NON-DOMINANT: 1.

2.

3.

3. CHAIR: STAND-WALK-TURw-SIT.

TO COMPLETE THIS PART, I WOULD LIKE TO HAVE yOU SIT

rN A STRATGHT-BACKED cHArR. ï'IHEN r TELL YoU To BEGïN, ï
V0OULÐ LIKE YOU TO STAND UP, vfALK OVER TO THIS MARK' TURN

AROUNÐ, AND VüAÍ,K BACK TO THE CHAIR AND SrT DOWN. PLEASE

IVALK As You NORMALLY Do ' AND MOVE ÀS You NATURALLY Do.

BEGTN.

TIME: sec. OBSERVATTONS:

r:.:¡:!.1:-il:i:

t

J.
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CONSENT FORM

ïr_ , agree to take part in
the res ú. Daniel L. ifclvor,
from the Department of Psychology at the University of
Manitoba. I understand that I rvill be tested for about
an hour, and will be paid $5.00 for this work. I may be
tested. a second time, also for about an hour, and. will
be paid S5.00 for thís work also.

I gi-ve permission to Mr. McÏvor to revier,r my medical
record to obt.ain medication information necessary for his
project. I understand that any information obtained from
the med.ical record or from the test results wíI]. be
strictly confidential, and. will be used only for the
purposes of this research project.

I give permission for Mr. McIvor to come to my home
and administer the necessary tests for his research
project,. f also give permission for another trained
examiner, identified by name by Mr. Mclvor, to ceme into
my home and, administer the second group of tests if I am
selected.

I und.erstand what this project is for, and will
receive a letter describing the results of the project
when it is completed.

Sj-gnat,ure

I¡litness

Dat,e



VüATS VERBAL SUBTESTS

NOW T AM corNc TO ASK yOU SOME QUESTIONS. SOME OF

THEM ARE EASY, AND SOYIE OF THEIU ARE VERY DTFFICULT. THE

TDEA IS TO DO AS WELL AS YOU CAN. YOUTRE WELCOME TO

GUESS. IF yOU DON'T KNOVü, JUST SAy I DON|T KNOW, AND VIE

VüILL MOVE ON TO THE NEXT QUESTION. IF I ASK yOU A

QUESTTON AND YOU CANNOT THTNK OF THE ANS$IER RTGHT THEN,

BUT THINK OF TT LATER, PLEASE TELL ME, AND T WTLL GO BACK

AND GIVE yOU CREDTT FOR IT. AR.E yOU READY? OKAY, WHAT

ARE THE COLOURS OF THE CANADTAN FLAG?

139
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PREVIOUSLY COPYRIGHTED MATERIALS,

LEAVES 140, l4l and 142, APPENDIX C,

NOT MICROFILMED.

"Wechsler Adult Intelligence Scale Record Form", The
Psychological Corporation, 304 East 45th Street, New

York, N.Y., U.S.A. 10017
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ó
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Obiect Assembly

Performance Score

Tot¿l Score

VËRBAL SCORE -tQ_
PERFORMANCE SCORE_IQ_

FULL SCALE SCORE tQ_-
ilinicl¿m vbo vi¡l¡ þ drav a "p:ychograph" on lhc abovo labta may do ro by connecling lha :ubiect': råw rco.ç!. rht ¡ntcrp?atòtígn ol any :s,-h prolitr. ¡oycvcr. ¡åouldrlt ¡nlo àccouñl thc nliabilitic¡ of lhr ¡ubt¡¡t¡ ¿nd thc lower rcli¿bilitir¡ of difisocr¡ bolwæa lubla¡t rcorc¡-

I. INFORMATION
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f,BSERVATIONS:

Copyriçht li4'1, @ 1955 by Tho psychological Corporalion.
All rightr re¡erved ðr ilåted ín lhe lert manu¿l and Calatog.

Psychological Corporrlion. 304 Ea¡t 45ih Street. New yorl. N. y.
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Pri¡lcd ir U. 5. A.

23. TemperaÌure
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R
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I 5. Reoair

6. B¡e¡ifasÍ

7. F¿bric

8. Slice

9. Assemble

10. Conce¿l

I l. Enormous

12. Haslen

13. Senience

' 14. Requlate

15. Ccmmence

16. Ponder

17. Cavern

18. Designafe

19. Domeslic

20. Ccnsume

21. Termïnate

22. Obs*¡ucl

23. Remorse

124. San

rzs. M"l"hlest

2ó. Reluetanå

27. C

28. Forliluda

29. T¡

30. EciifÌce

Ì1. Compassion

12. Tanqible

13. Perìrnefer

14. Audaciou¡

Ì5. Ominous

ló. Tìr¿d¿

7. Encumber

8. Plagiarize

9. lmpala

0. Tr¿ves
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MMPT DEPRESSTON SCALE

NOI{ I AM GOING TO READ SOME SENTENCES 10 YOU, AND

T'D LIKE YOU TO ANSVüER EITHER TRUE OR FALSE AS THE

SENTENCE APPLÏES TO YOU AT THÏS TTME IN YOUR LÏFE. ÏF

ITIS HARD TO DECTDE. THEN SAY THE BEST ANSWER THAT'S

ETTHER MOSTLY TRUE, OR MOSTLY FATSE AS TT APPLIES TO YOU.



1.
- 2.
-l

J.

- 4.
5.

- 6.
t.

- 8.
-o J.

10.

11.

12.

13.

L4.
-15,
-16.
-L7.
-18.
-19.
-20.

2L.

))
-23.
-24.'-25.
-26.

27.

28.
-29.
-30.
-31.
-32.

33.
-34.

35.
-36.
-37 .

-38.
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¡{MPT IIDI' SCALE

I am easily awakened by noise.
My jud.gment is better than it ever r^¡as.I usually feel that life is worthv¡hile.
f go to church almost every v¡eek.
I believe in the second coming of Christ.
I do not r^¡orry about catching d.iseases.
I have never had a fít or convulsion.
r -"rjoy many d.ifferent kinds of pray and recreatíon.I believe I am no more nervous than-most others.
vilhen r leave home T d.o not worry about whether thedoor is locked and the window closed.
Everything is turning out just like the prophet,s
of the Bíble said it wouId..
At, times I feel like picking a fist fight with
someone
SometÍmes, when embarrassed, I break out in asweat, which annoys me greatly.
Once in a while I laugh at a dirty joke.
At times I am fuIl of energy.
At times I feel like swearj_ng.
ï am troubled by attacks of nausea and vomitting.At times f feel like smashing thi-ngs.
r have never felt better ín my life than r do nor^r.It takes a lot of argument to convince most peopleof the truth.
I_have period.s in which I feel unusually cheerfulwíthout any special reason.
ï am very seldom troubled by constipation.
My sleep is f itful and d.isturbed.
I have a good appetite.
I am about as able to work as I ever was.
I am in just as good physical health as most of
my friends.
During the past few years I have been we1l mostof the time,
I feel weak all over much of the time.
I am neither gaining or losing weight
I have never vomited. b1ood. nor coughed up blood.
I am happy most of the time.
My d.aiIy life is full of things that keep me
interested.
I find it hard to keep my mind on a task or job.
Sometimes without any reason or even when thingsare going !,irong I feel excitedly happy, "on toþ ofthe world".
I wish I could be as happy as others seem to be.I sometimes tease animals
I cry easily.
I am certainly lacking in self-confidence.
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39.
-40.
-41.

:12.

_43.

a. Â.

45.
-46._u.

48.
-49.
-50.
-51.
-52.
-53.
-54.
-55.

l"ÍMpI I'D', SCAIE continued

I certainly feel useless at times.f seldom worry about my health.ï seem to be about as capable and. smart as mostothers around me.
Most nights r go to sreep v¡ithout id.eas or thoughtsbothering me.
I have_h?d períods of days, weeksr oE months whenr couldntt take care of Errings ¡eåause r courdnrt"get going".
r cannot understand what r read as werl as f usedto.
ï am afraid of losing my mind. -
My memory seems to be all rightï prefer to pass by school fiiends, or people ïknow but have not seen for a long ti*"i unlessthey speak to me first.
I donrt seem to care what happens to me.I have difficulty in startin| to do things.I work under a great deal of tension.I brood a great deal.
Criticism or scolding hurts me terríbly.f am a good mixer
I like to f1irt.
r dream_ frequently about t.hings that are best keptto myself.

-56. 
r so:netimeg f""p on at a thi.ng untir others rosepat.íence with me.

57.

58"
-59.
_60

T have at times stood in the
were trying to do something,
amounted to much, but becaüsethe thing.

rvay of people who
not because it
of the principle of

I sweat very easily even on a cold. day.I d.o not blame a person for taking adíantage ofsomeone who lays hÍmself open to ltI do not have spells of hay fever or asthma.
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Category Practice List

a Biblical name a cleaning instrument

Jesus vacuum
Mary dustpan ,. r l

Jacob brush . :r':1 :

mop
a part of a boat

a month of the year
sail
oar March
cabin ,,, .,,'' ,',,
anchor item of sports equipment :' :i':

a sport played with a ball tennis raguet :,,:,,; ; ,

baseball a piece of jevrelry
volleyball
golf necklace

earring
a drug brooch

heroin
morphine a planet.
methedrine
opium Jupiter

Ir{ercury
a composer

a milk product,
Bach
Chopin butter

yogurt
',-..,, t. -'."

aphilosopher:.''.'':'...

Plato
¡ ,, , I ,,¡ t.t:
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CATEGORIZING PR.A.CTTCE TASh

THE LAST THING WE ARE GOÏNG TO DO TODAY ÏS TO

PRACTICE SORTING SOME WORDS INTO CATEGORIES. * ïLL 
,,,,,,.,;.,;

GTVE YOU SOME CATEGORY WORDS, AND PLACE THEM HERE. THEN

T T^ITLL GIVE YOU THESE OTHER VüORDS, VüHTCH BELONG T^TTTH ONE

OF THE CATEGORY Í^IORDS. T^IHEN I TELL YOU TO BEGIN, GO 
:,.,,,:;:;:

,::¡ 
:,.,:-:,:.:.r

AHEAD AND SORT THE WORDS INTO THE CATEGORTES YOU THINK .:.':., :

THEY BELONG,IN. TAKE AS IvÏUCH TIME AS YOU NEED TO DO ALL :,..,'.,-,,."'

OF THEM

TTME: ERRORS:

-.:::.,1.:.



MEMORY PRACTICE

oK, NOW I rD LIKE TO SEE rF yOU CAN DO THE SAME rF

Ï DO TT WITHOUT THE CARDS. FOR EXAMPLE, TF T SAY THE

CATEGORY WORDS ARE PART OF å BOAT, THEN SAy THE WORDS

ARE SAIL, OAR, CABTN, AND ANCHOR, CAN yOU THEN TELL ME

THE WORDS WHTCH ARE PART OF A BOAT?

148

.i.;.:'ì;
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APPENDTX I)

MEMORY TEST MATERTALS

FÏRST ÏPC TASK: ADMÏN]STRATTON

FTRST, WE ARE GOING TO DO SOMETHïNG SïMïLAR TO

WHAT You PRAcrrcED wrrH MR. McrvoR VüHEN you T¡IORKED T^IrrH

HTM. REMEMBER THOSE T,VORDS THAT YOU SORTED TNTO CATEGORIES?

WELL, I'M GOTNG TO READ YOU A LTST OF GROUPS OF FOUR

WORDS. REPEAT EACH T^TORD AFTER ME AS T sAY IT. EACH

GROUP OF FOUR VfORDS VüILL BE PRECEDED BY ANOTHER T^TORD OR

PHRASE WHICH DESCRIBES THE ÞTORDS TO BE REMEMBERED, BUT

WHTCH ITSELF DOESNTT NEED TO BE REMEMBERED. AFTER T READ

THROUGH THE LIST OF 24 WORDS, 6 CATEGORTES, VüITH 4 VüORDS

ïN EACH CATEGORY' I WOUID LIKE TO SEE HOÍi MANY WORDS yOU

CAN REMEMBER. LTSTEN CAREFULLY, BECAUSE I CANNOT REPEAT

THE vqoRDS- OKAY' ARE YoU READY? THE FIRST cATEcoRY ïs
. THE FOUR WORDS ARE , t F AND

NEXT t 

-3 
-, -, -, -, 

.

i .¡; .
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List 1. fPC=4

a precious stone
Pear l
topaz
amethyst
9em

a unit of time
century
millisecond
era
millenium

a relative
aunt
father
nephew
sotì

a type of reading material
textbook
comíc book
journal
encyclopedia

a four-fooÈed animal
cat '.. :horse ,,,:,;.,1' cow 

,. "''_ t '-.elePhant 
'':': 

'

a kind of cloth
silk
rayon
satin
orlon ,,: :

'':i :1:
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OK,

REMEMBER.

FIRST fPC TASK: NON-CUED RECALL

NOW YOU TELL ME AS MANY WORDS AS YOU

YOU HAVE THREE MTNUTES.

CAN

1.

2.

3.

Ã.

5.

6.

7.

B.

o

10.

11.

L2.

13.

]-4.

15.

16.

IB.

19.

20.

2I.
22.

L7"

23.

24.



L52

FÏRST IPC TASK: CUED RECAIL

oKAy, NOW r VTILL READ OFF THE CATEGORIES, AND yOU

TELL ME AS YJANY WORDS AS YOU CAN REMEMBER. THE FTRST

CATEGORY TS . (wn HAVE THREE MTNUTES AcArN.)

A PRECTOUS STONE A TYPE OF READTNG MATERTAL

A UNTT OF TTME A FOUR-FOOTED ANTMAL

A RELATTVE A KIND OF CLOTH

l::

l,ì. r.-...:..!

i-



WECHSLER ¡IEMORY SCALE

This Iest WTLL TAKE US ABOUT 20 MTNUTES To COMPLETE.

T IM GOTNG TO ASK YOU SOME QUESTTONS AND ASI( YOU TO DO

SOME THTNGS. THE ]DEA TS TO DO AS WELL AS YOU CAN.

F]RST f rLL ASK You soME euESTroNS LIKE THrs: Hotü oLD

ARE YOU?

153
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PREVIOUSLY COPYRIGHTED MATERIAL,

LEAVES 
.l54 

and 
.l55, 

APPENDI'X)iD,

NOT MICROFILMED.

"lrlechsler Memory Scale Form I", by David Wechsler,
Bellevue Hospital, New York. Copyright 1945 by The
Psychologicaì Corporation, New York, N.Y., U.S.A.
100t7

i,:;'l
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NAME

PE{SOi{A,L AìiÐ CURRENT INFO. Score
I. Age .
2. rlhen born . .
3, President of U.S. .
4. Before him
5. @vernor

DA T' EXAitf IiIER

II. T;ìI¿}úTATION
f-fear . 1 .
2. i,fonth
3. Day
4. Where now
5. City in

Tota]

154
Sccre

I. Inforrnation
II. Onientation 

-III. Ì4ental Contrcl 
-IV. Menory Passages

V. Digits Total
VI. VÍs. Reprod,

VII. Associate Lng. 
-TotaL Raw Scoîã-

Age Co:.r'ection 
-Correc;ed Score-

MQ (Table 3)

IiECHSLER ¡.IEMOP.Y SCALE ICP.M I

David HechsLer
Bellevue Hospital , Ìr'ex York

AÞÈ SIX

I. Score

6. Mayor...
Total

III. i.lENTAt CONTROL (Circ1e omits; cross out errors.)
r.-GTËf-Zõ-î3'rB r-z 16 rs r4 13 r-2 rr ro e I z 6 s 4 a 2 r
2. (301r) AB C DE F Gt¡ I JKL MN O P Q RS TUVW XY
3, (r+5") L 4 7I0 13 t6 19 22 25 28 31 34 37 40

IV. LOGICAL MEMORY
(ãt,ñnã-iñãìFbn/ of South,/ Boston/

employed/ as a scrub woman/
in an office building/ reported/
at the City HalI/ Station/
that she had been held up/
on State Street/ the night before,/
and robbed/ of fifteen dollars,/.
She had foun/ litt1e chitdren/ the ¡:"ent/
u¡as due/ and they had not eaten/
for two days/" The officers/

. touched by the womanrs story./
made up a purse/ for her,/.

(B) The Anerican/ liner,/ Ner+ York/
struck a mine,/ near Liverpool/
Monday,/evening/. In spíte of a bJ.inding/
snowstor¡n/ and darkness/ the sixty/'
passengeps including I8./ womenl
were all rescued/ though the boats/
were tossed about/ like corks/
in the heavy sea/. They r+ere brought
into port/ the next day/ by a Bnitish/
steamer/.

Tine Errors

z-
Score Total

(A) Nurnber ot' Memories

(A) DIGITS FORIIARD

6-4-3-9
7-2-8-6

4-2-7-3-1
7-5-8-3-6

6-1-9-4-7-3
3-9-?-4-8-7

5-9-I-7-4-2-3
4-1-7-9-3-8-6

5-8-t-9-2-6-4-7
3-8-2-9-5-t-7-4

Forward Score

(B) Nurnber of l,temories_ Average Scorre =

(B) DIGITS BACKIIARD ScoTeScore

¡+ Draw a lÍne
4 through any

series failed.
5 Circle score
5 for maxÍnurn

nunber repeated
6 correctly.
6

7
7

I
I

Backward Score

v.

2-8-3
4-I-5

3-2*7-9
¡+-9*6-8

1-:'-2-8-6
6-1.-8-4*3

5-3-9-4-t-8
7-2 -4-8-5-6

8-1-.2-9-3-6-5
rl-'l-3-9-1-2-8

3
3

4
l+

7
7

5
5

6
6

Digits Total

Copyrighr 1945 by The Psychological Corporation.
All rights reserved. No part of this record form ma¡r be r:produced in any form of printing or by any other means, electronic ot
mechanicail. including. but not limited to. plrotocopying- audiovisual recording and transmission, and portrayal or duplicarion in
any information storage and ret(ieyaj systern, without permission in writing from the publisher. See Catalog for fu¡ther ¡nformation,

I'rinrc,J in U. S. .+. The PJ)chological ÇorporariLìn, New York, N, Y. ¡00f7 67-¡ll As
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r c-I, c-2

¡Î¿-pãrE Vrï ünãeF ãn-bïbFeñ' ïiñeaãrãrã [iîiñ'g-pãpãr:tã ãt¡EjãcT FoF ã-rãwin[ in-pãrE frî - - :
VI. VISUAL RËPRODUCTION A 8 c-1_ c-2_ Total

VU. ASSOCIAîE
ffi¡iñf Firet Presentation Second Presentatign

' Rôse - Flone¡
Obey - Inch
North - South
Cabbage - Pen
uP - Dotm
F¡uit - Apple
School - Grocery
Hetal - lrcn
Crush - Dark
Baby - Cries

Second Recall Eæy [arq
Cabba3e

Thínd ?¡esent.rlion

Hetefl. - Iron
Baby - Cries
&ush - Dark
North - South
School - Grocery
Ros€ - Floser
Up - Doen
Obay - Inch
Fruit - Apple

.Cabbage 
- Pen

First RecgU Easy Hard

Eaby - C¡i:s
Obey - fncÞ
Horth - Sorth
SchæL - Grocery
Rcse - FLorer
Gbbage - Pen
uP - Dosr
Fruir - tpoJe
C'rush - Dar!
Hetal - Irc¡

thi¡d Recall R¡sy Hal!.

Obey

Easy f)
2)-
3)-

( A)Toräl-
A+z 

-tiard f )-
?)-
3)-

( B )Total-
SCORSr-
ã+B=-

North
F¡rlit
0bey
F,ose
Baby
'úp

Cabbage
¡letal
SchooI
Crush

TCT,lL

ðabv Fruit
i{etdl 8ab'¡
School uetåt

CrwÞ
Schooi

obey Rose
Fruit 

- 
l¡orth

Crwh Cabbage

ToîÀL _ TOÎÅL

Up
Rose



SECOND TPC TASK: ADMINISTRATTON

NOT^I VüE ARE GOTNG TO TRY ANOTHER LIST I,IKE WE DTD A

LTTTLE WHTLE AGO. T'LL READ YOU A LTST OF GROUPS OF

FouR Ì\IoRDs . You REPEAT EACH woRD AFTER ME. EACH cRoup

OF WORDS VüTLL BE PRECEDED BY A DESCRTPTIVE WORD OR

PHRASE I^IHTCH NEED NOT BE REMEMBERED. AGATN, THERE T^7TLL

BE 24 WORDS' 6 CATEGORIES, AND 4 VüORDS.TN EACH CATEGORY.

ARE YOU READY? OKAY, THE FTRST CATEGORY IS

,t

156
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List 2. IPC=4

type of foot gear
shoe
boots
sJ-ipper
sandal

building for relígious services
church
temple
chapel
shrine

fr¡¡it
apple
banana
lemon
cherry

type of fuel
oil
coal
9as
wood

type of vehicle
train
boat
car
airplane

vegetable
carrot
corn
lettuce
bean



:ì..i
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SECOND TPC TASK: CUED RECALL

OKAY, NOW T WTLL READ OFF THE CATEGOR]ES, AND YOÜ TELL

ME AS }4.A,NY WORDS AS YOU CAN REMEMBER. THE FTRST CATEGORY

IS (WE HAVE THREE MTNUTES AGATN.)

A TYPE OF FOOT GEAR A TYPE OF FUEL

A RELTG]OUS BUILDTNG A TYPE OF VEHTCLE

A FRUIT A VEGETABLE



SECOND IPC TASK: CUED RECALL

NOW T WILL AGATN READ YOU THE CATEGORÏES, AND YOU

TELL ME AS MANY I^IORDS AS YOU CAN REMEMBER. WE HAVE

THREE ¡4TNÜTES AGATN. THE FTRST CATEGORY TS

A TYPE OF F'OOT GEAR A TYPE OF FUEL

A RELTGTOUS BUTLDTNG A TYPE OF VEHÏCLE

A FRUIT A VEGETABLE

1s9

f:j..i¡i ¡
a.:.'.::.i1
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TRÀ,NSTTTON

oKAy, TIIAT FINISHES THIS PART OF TODAY'S WORK.

TüE I RE }IAIF DONE. NOW LET I S MOVE TNTO THE OTHER POSTTION

WE ARE TO TVORK TN TODAY. ARE YOU COMFORTABLE? ?{E'LL

START VüITH ONE L]KE WE FTRST DID TN THE OTHER POSTTTON.
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THIRD TPC TASK: ADMINTSTRATTON

ONCE AGAIN, lf LL PRESENT YOU I¡ITTH A LIST OF 6

GROUPS OF 4 WORDS EACH. YOU REPEAT EACH,T¡TORD AFTER ME. ': ; :.'.,,' ...,.
:;,:: i ..,- .-:AGAIN, EACH GROUP OF I^TORDS WTLL BE PRECEDED BY A

DESCRTPTIVE PFIRASE VÍHICH NEED NOT BE REMEMBERED - AS

BEFORE, THERE IÍÏLL BE 24 VüORDS ALTOGETHER. ARE yOU
1 ,.,-.,',

':.-_:r--: ' 1.1_-.-:READY? OKAY, THE FIRST CATEGORY IS _2' t_, , . ;.::1,ì:r.::.
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List 3. IPC=4

a uni-t of distance
kilometer
foot
d.ecimeter
mile

a military title
lieutenant
major
commander
corporal

a part of the human body
foot.
mouth
heart
nose

an alcoholic beverage
beer
champagne
wine
scotch

a country
Spain
Brazil
Russia
Germany

a sport
tennis
hockey
badmint,on
baseball



THTF.D R.ECALL TASK: CUED RECALL

AGAIN, T W]LL READ OFF THE CATEGORTES, AND YOU TELL

ME AS MANY VIORDS AS YOU CAN REMEMBER. WE IIAVE THREE

TVITNUTES AGATI{. THE FIRST CATEGORY TS

A UNTT OF DISTANCE AN ALCOHOLTC BEVERAGE

A MTLITARY TTTTE A COUNTRY

A PART OF THE HUMAN BODY A SPORT

163
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THIRD IPC TASK! CUED RECALL

AGAIN, T WTLL READ OFF THE CATEGORIES, AND YOU TELL

ME AS MANY I/¡ORDS AS YOU CAN REMEIvIBER. WE HAVE THREE

MÏNUTES AGAÏN. THE FIRST CATEGORY IS

A UN]T OF DTSTANCE AN ALCOHOLTC BEVERAGE

A MIL]TARY TÏTLE A COUNTRY

A PART OF THE HU¡4AN BODY A SPORT

164
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WECHSLER MEMORY SCALE: SECOND TTME

NOW VfE ARE GOTNG TO GO THROUGH SOME OF THE SAME

QUESTIONS WE DID A LTTTLE T^IHTLE AGO, BUT SOME oF ÎHEM

ARE DTFFERE}]T. AGATN, THE TDEA IS TO DO AS TIELL AS YoU

CAN. FTRST TILL ASK YOU YOUR NA¡48 AGATN.



PREVIOUSLY COPYRIGHTED MATERIAL,

LEAVES I66, 167, APPENDIX D,

NOT MICROFILMED.

"l¡Jechsler Memory Scale Form II", by Calvin P. Stone,
Stanford University, California, and David Wechsler,
Bellevue Hospital, New York. Copyrighted by The
Psychoìogica'l Corporation, 304 East 45th Street,
New York, N.Y., U.S.A. .l0017
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@ WECHSLER MEMORY

C¿lvin P. Slone
Slanford Universify, C¿liforni¿.

SCALE FORM II

D¿vid Wechsler' 
Bellevue Hospital, New yo¡l

166

InfornraÈion
Orientatio¡r
Menüal Conrrol
lf,emory Po.rr"g.r-
Digíes Tc::-.s1
Vis. Reprcd.
AssociaEe Lttg. 

-
loral Rar scãã-
Age CorrecÈion
CorrecEed Score
MQ (rable 3)

ToÈal
Score

SEX

I.
II.

III.
w.
v.

vI.
VII.

IIr. lrEryT.AL CON]IRO4

1. (30") ABc
2. (30") 20 L9
3. (45") 159

rV. LCGICAT. MEITORY

errors. )
QRSTUVWXY
98765432L
49 53

_' Tirq Errors Score
z

(B) Ilaayl school/ children/ in norÈhern./
Fra¡rce/ ryere killedl or fatally hurE/
and, others,/ seriously iujured/
lthen a shell/ ¡¡recked,/ the schoolhouse./fn their village/" The chíldren/
were thrown/ dor¡n a.hÍLlside/
and across,/ a ravine I a Long d,fstaace,/
from Ëhe schoolhouse/^ Onli n¡o/chÍldren/ escaped unínjured,j.

v.

(B) ttunber of Menories- Average Score = I = 
-- 

= 

-SqorE

3
3

4
4

5
5

6
6

7
7

4
4

5
5

6
6

7
7

I
I

Dranr a llne
Èhrough any
serles fafled.
Circle score
for maxinr¡o
number repeaÈed
correcËLy.

I,ISED.

Backward Score_

(B) DIGITS-BACK9I+RD

7-5-t
2-9-6

3-5-8-2
9-6-L-7

4*7-L-8-6
3-9-Z-6-L

6-3-9- 1-s-8
4-8-1-6-3-7

5-4-9-2-7-T6
2-5-r-9-4-7-3

*2-7-L-5^3-9-6-4
*3-8-5- 9-4-7 -L-6

*9- 1-6-4-8 -3-7 -5-2
r,5-2-7 -L-8-4-9-3-6

nlgits ToraL

Copyright 1948.
All riqhts rese¡ved os ststed in ths :e-it raonuol ond Cctclcg.

The Psychologiccl fürporotion,30il Eost 45th si¡eer. New york. N. y- r0nr?

Nå\E-- AGE

REFSRS.ED FOR DATE EXÀYI}ZR

I. PER.SONAI ANÐ CURREI{I INFOINFO. Score II. ORIENTATION Score1. Ase rrffi .:2. When born . : ,: ir".r. : : 
-

3. President of U.S. 3. O.y . "4. Beforehiar, . . . . . .- 4, I{herenow5. Governor 

- 
5" city in ]6. Hayor ...- ror"i

lotal :-

(ôrrcte omlts; cross out
DEFGHIJKLMNOP
18 17 16 15 14 13 12 11 10
13 L7 2L 25 29 33 37 41 45

(ã)-nG;Ia.ã-trained,/ ro f ind/
the wounded/ ínv-ar time/. police ð.ogsl
are also traÍned/ to rescue/

, drowning people/. Instead of nrnning,/
down to the r¡ater/ and strikf.ng out/
they are taught/ üo make/ a flylng leapl
by which they save/ nany swÍmni,ng-strotes/
and valuable/ seconcls of tlne/.
The European sheep dog/ makes the best/police/ dogl.

(A) Nuober of Mer¡oríes

(A) DIGITS rpR¡t4Rg Score

2-8-6-L
5-3-9-4

7-4-2-9-6
8-5-1-6-4

8-4-2:7-5-L
7-2-9-s-3-6

7-4-8-2-5-9-t
8-3-9-6- 1-5-2

2-6-9-5-8-3-7-1
3-7-2-9-4-t-5-8

*5-9-4-8-2-7-3-L-6
rÊ4-2-9-3-8- 6- t-7-5

*5-2-7-L-8-4-9-3-6-2
r,4- 9 -7 - 3- 6- L- 5 - B- 4-7

*NCrT COU¡IIEÐ IN SCORE TF

For-çrard Score

PT'NTEO IN U.S.A.
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cf¡
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Fold Part vrr under on broken l-Íne before giving paper to subject for drawing in part VI.

1/I. VISUAT REPROÐUGTION f .2 3-Ii_ 3-4__ ToËal

vrr. ASSoCIAIE LEARITIN9

EírsË Prç.sentatíon tgcond pæse!Ëe!!o_4 Third presentatr.onco,G----I-Go- ffi ffiLead - Pencil Jur:f - Eagle Necktiã _ CrackerIn - Although Country - France Ìá¡rder _ Crine
Country - France Lead - pencil Díg - GuiltyDig - GuÍlty Necktíe - Cracker Corne - GoLock - Door l{r¡rder - Crlme In _ AlthougtrJ.ry - Eagle Lock * Door Lock ,- Doorlfurder - Grime Come - Go Jury _ EagleKnife - Sharp Dig - GuilEy Lead _ pencil
Necktie - Cracker In - Although lft¡ife _ Sharp

Fi-r-sç Recal,l Easy lard second Recarl Eaqy Har4 Third Recarr Easy HardKnife
l"ead Dig LockJtry come ¡l""r.ti"counrry Jury ¿';r;---In lhif e Digtú¡rder CounÈry Coúnrry _ -lNecktÍe In JrryLock ld¡rrler Ì.nif euoree Necktie In
Tìio t ^^reLb Lead lú¡rder

TCTTAI TOTAI TOIAL

Easy

i.: :rì

1)_
2)_
3)

(A)Totat-
A+2.-

Hard 1)-:
2)
J)__

(¡)Toral

SCORE

f*t=
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LAST TPC TASK: ADMTNTSTRATTON

V,]E ARE ALMOST DONE. THTS TS OUR LAST THING 1O DO

TODAY. oNcE AcArN' r ?frLL PRESENT You vürrH A Lrsr oF

GROUPS oF WORDS. AGATN, THERE ARE 24 vlORDS, 6 CATEGORIES,

AND 4 WORDS TN EACH CATEGORY. PLEASE REPEAT EACH WORD

AFTER ME WHEN T SAY IT. YOU NEED NOT REI4EMBER THE

DESCRÏPTTVE PHRÀSE WHICH PRECEDES EACH GROUP OF FOUR

woRDS. ARE yOU READY? OK.A.Y, THE FIRST CATEGORY ïS

.tr,
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List 4. IPC=4

a color
yellow
pink
grey
gold

a kitchen utensil
pan
spatula : i¡';,

stove ':..":,.,'mixer

a part of speech
noun
verb
participle
words

an article of furniture
chair
bed
bureau
bookcase

an elective office
vice-presid.ent,
chairman
alderman
councilman

a type of human dwelling
house
hut
mansion
igloo
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rPC TASK: NON-CUED RECATL

oK, NOVü yOU TELL ME AS ¡4ANy IVORDS AS yOU

R.EI{EMBER. YOU HAVE THREE MINUTES.

1.

2.

3.

4.

5.

13.

L4.

6"

7.

8.

o

10.

11.

L2.

15.

16.

17.

18.

19.

20.

2r.

22.

23"

24.
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LAST TPC TASK: CUED RECALL

AGATN' T trvrLL READ oFF THE cATEGoRrEs, AND YoU TEIL

ME AS ¡4ANY I{ORDS AS YOU CAN REME¡4BER. VÍE HAVE THREE

MÏNUTES AGAIN. THE FTRST CATEGORY IS

A COLOR AN ARTTCLE OF FURNTTURE

A KTTCHEN UTENSIL AN ELECTTVE OFFTCE

J\ PART OF SPEECH A TYPE OF HUMAN DWELLING

i:r:
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APPENDIX E

CORRESPONDENCE MATERTALS

University of Manitoba
Faculty of Medicine
Talinnipeg, Manitoba

Dear
A research project is being conducted through ÈheUniversity of Manitoba, Department of psychology, andFaculty of Medicine, to investigaÈe how aifferãñtconditions effect t.he memory functions of persons with

Parkinsonrs disease and. persons with artkrritis. such
research may provide useful answers to how memory works,
gnd what might be done to help those persons who arehaving d.ifficulties with their memoriès.

- The project will be conducted, by l4r. Daniel L. Mcrvor,a Ph.D. candidate at the uníversity of Manitoba. r willbe providing some support for the þroject as it relatesto art.hrit.is, and Michael Nevnnan, M.D. wirr be providing
support. as the project relates to parkinsonism.

The persons who volunteer to take part in this project
wil-l be intervíewed by Mr. Mcrvor, and wirl take soñrebrief question-and-answer tests. This wirr take abouË anhour, will be done at your convenience at your home, and
you will be paid $5.00 for your tjme. Aftãr the fj-rsttesting, several persons will be tested, a second time,
which will also take about an hour, and for which theywill also be paid $5.00

T have given your name to Mr. Mclvor as a possible
participant in his project. He wirl be carling you soon
to_ask you if you would, be willing to participate. whirethis would gíve you an opport,unity to óontribute to
research in parkinsonism and arthritis, you should. alsofeel free not to participate, and, this cñoice would. not,in any way effect my cont,inued. care for you

Sincerely yours,

Fletcher Baragar, M.D.

University of Manitoba
Rheumatíc Disease Unit

¡-'_ '.: ìt:



Alvin E. Miller, pastor,
Our Savi_our I s Lutheran Church
Trüinnipeg, I{anitoba

Dear Church Member,

A research project is being conducted through theUniversity of Manitoba, Faculty óf ¡l.ai.ine, andDepartment of-psychology- ,Th" purpose of túe project isto learn how different cond.itioñs ärre"t the *ã*oiyfunctiorrs of persons with parkinson r s d.i.se.=" .nã-i"r"omrvith arthritis. such research may pronia" useful answersto how memory works, and. what migñt-be done to r.ãrp peoplewho are having trouble with theii memory.

This project wirr be conducted. by Mr. Danier L.Mcïvora Ph.D. candidate at the university of Manitoba. ourchurch_may be abre to assist'with irtis research project,and wilr also be abte to earn some funds to be uËed-bythe church. Mr. Mcrvor needs about 40 persons who haveneither arthritis nor parkinsonism, to serve as normalcontrol gubjects for his study. persons between the agesof 40 70 are need.ed, preferâury with 3 - 11 years-ofeducation in English. some persóns with more trran tlyears of educatjon may also be needed. such p"rrorr"should be hearthy, able to walk unaided., able to see,hear, and use hancls and fingers. Both men and. r^romen areneed.ed

ffç_persons who volunteer to take part in this
-stud.y will be interviewed by Mr. Mcrvor in trreir ownhomes at their oh/n convenieñce, and will take some briefquestion - and - answer tests which take about an hourand do not require any d.etailed. personar information.
9:.! person rhg.takes parr in rhis projecr will ue fåiaS5.00 for his tjmer oï $5.00 will bä ciedited to thächurch. After the first testing, severar wirr be testeda second time, again in your own home at your owïtconvenience' again for añ hour, and. again-you will bepaicl $5.00 for your timer or $5.00 wiír be cred.ited tothe church.

i;i:1r: : . I
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_ Tf you are j-nterested in helping with this projecë,
please fill out the form at the bottom and return to me¡y aplil 13. I v¡iIl pass the forms on to Mr. Mcrvor,
rvho will then call you to make an appointment for the
fit?t testing. Vühile such partícipãtion is voluntary,
it_is an opportunity to both contribute to the churcir,
and. to also cont::ibute to ongoing medicat-psychological
research in Manitoba.

Sincerely yours,

Alvin E. Mi1ler, Pastor

Please return this portion by Aprít 13.

Name Age

Ad,dress

Phone number

Ed.ucation

':i..:: :
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FTRST PHONE CALL

HELLO, MR. I

THIS IS DAN MCTVOR SPEAKTNG. I .AM THE PH.D.

STUDENT AT THE UNÏVERS]TY OF MANÏTOBA WHO IS DOÏNG THE

RESEARCH PROJECT ON MEMORY FUNCTTONS AND PARKTNSONIS

DTSEASE. DID YoU GET THE LETTER FRoM DR. BABAGAR.oR

DR. NEWMAN I,AST WEEK?

THE REASON I CALLED TODAY T¡IAS TO ASK YoU TF YoU

UNDERSTOOD WHAT THE PROJECT lvAS ABOUT' AND IF YOU ?üOULD

LTKE TO TAKE PART TN IT. HO9Í DO YOU FEEL ABOUT ÏT AT

THIS POTNT?

IF YES: GOOD, I'M GLAD. I THINK YOU V'IILL FIND fT AN

INTERESTTNG EXPERTENCE. WHEN VüOULD BE A

CONVENIENT TIME FOR US TO VüORK TOGETHER? OKAY,

r VüILL SEE YOU THEN. THANKS FOR YOUR HELP.

IF NO: OK, VüELL THATTS CERTAINLY OK. I HOPE I HAVEN'T

TROUBLED YOU TOO MUCH SO FAR. THANK YOU irUST

THE SA},IE.

i.'a',..r
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POST-SCREENTNG TNFORI4AT]ON SHEET

Thank you for taking part in this research project.
Today, you have completed the first half of the stud,y,
which is called the "screening" part. This means that
you and several other people will be given these same
tests, and those who perform within a certain range of
similarity will be "screened" to be included ín the actual
memory tests.

Thus, you fray, or may not take any additional tests
after tod.ay. ft depends upon how other people do. ft
also depends on how many years of school they have had,
and what their language skill is.

If you are select,ed for further testi¡rg, you will
receive a call from my assistant, Mr. Steve Dunsiger.
Steve is an experienced. graduate student on the ph.D.
leveI in the Department of Psychology at the University
of Manitoba. The reason I needed to hire Steve to do
the memory Èests r^/as to keep me frorn influencing the
results of the tests because of my own beliefs or theories,
and because of my personal involvement with this project.
Steve will call you and make an appointment to come and
give you the memory tests.

If you are not selected., your screening test data
will sti1l be ve-y useful to this research project. I
will call you, and let you know that there will be no
further calls or tests to take. When this project is
completed in the spríng, I will send you a letter
describing the total project and the results we found.

If you are selected, Steve will come to your home at
the appointed time and administer the memory tests. you
will probably find these tests easier than the ones you
took tod,ay. These tests will be d.ivid.ed. into two parts.
HaIf of, the tests will be given to you while you are
sitting up, in the same way as r^¡e worked tod.ay. The
other ñali of the tests wiff be given to you ittrite you
are lying down, either on a couch or on your bed, whích-
ever you feel most comfortable wÍth. These tests will
take about an hour altogether.

Steve will not know anythi-ng about you except your
name and add.ress. He wíIl not know whether you have
arthritis, parkinsonism, or neither. Please do not
discuss your illness with him, because it is important
that he be "blind" to this aspect of the research. When
he has completed his testing, he vrill pay you $5.00, and
will have you sign a receipt. That will be all.

Again, in the spring, I rvil1 send you a letter
describing the total project, and. will teII you what we
learned..

Thank you again for your very special help with this
project. Without your assistance, we v¡ould not be able
to advance in these field of research.

Daniel L. McIvor, Ph.D. Candid.ate
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REJECT LETTER

Department of psychology
University of t"tanitoba
Irilinnipeg, llanitoba

Dear

rt was such- a pleasure to work with your and ï rea'Iyappreciate your helpfulness.

r feel that.enough data is in at this point, so thatï am able to begin giling the =""orrà set of tests to someof the persons who toot õ.ne first. tesis. .

As I ment,íoned.- to you before, the purpose of thefirst tests was to !-rp-to_serect'a jioup of people whohad' about the same tevät of educatl"il same â9ê, andcould move with about the same ability. rt was not amatter of.passing or failing the testå rr it was a matterof selecting peoþle who werã about the same.

As it turns out, you function somewhat above the levelof most of the persons seen so nar, so ï wirl not reguirefurther testi-ng_ helg from you for Érris project. Thus,you need not take the memoiy tests r had, mentioned. before.The informarion- you provideå auiing-où, ti*" t"gÀtÌrã, willbe combined with-that of others, 
"ia ,irr be uså¿ tó- rr.rpfind what some.of the generar relationships are betweendifferent conditions oi hearth, 

"gur-ãã"cation, andperformance on the tests you took.
when the- entire project is completed sometime nextspring, r will be =-.räinj you a retter d,escribi_ng what thewhole project. was_ about, -añd what we iearned frori the study"ï would like to rhank you again roi-y;;; herp rã "ã"tribureto the knowledge of hoù parÉinso"'" ái=åase and. arthritiseffect how we Èhink and remember s& e¡¡¿

Sincerely yours,

Dani-e1 L. McIvor
Ph.D. Candi_date



ÏNTRODUCTORY CALL FROM ASSTSTANT

HELLO, MR

THTS IS STEVE DUNSTGER SPEAKING. T AM A GRADUATE

STUDBNT AT THE UN]VERSTTY OF MAN]TOBA, AND IIAVE BEEN

HTRED BY MR. MCTVOR TO DO SOME TESTING FOR HIS RESEARCH

PRoJEcr. r CALLED You roDAY, BEcAusE r vürLL BE THE

PERSON WHO Vüf LL I¡TORK vtrITH YoU oN THE SEcoND TESTTNG. T

VüÏLL BE COMTNG OUT TO YOUR HOME SOON AND WTLL VüORK VüTTH

YOU FOR ABOUT AN HOUR, SORT OF LIKE yOU DID WITH

MR. MCTVOR

I THOUGHT TODAY Ï^TE vüoULD MAKE AN APPOÏNTMENT FoR US

TO GET TOGETHER AT YOUR HOME SOON. WHEN Í{OULD BE A GOOD

TIME FoR You? oK, HOT^I ABour NEXT TUESDAY, NOVEMBER_,
AT A.¡4., AT YOUR ptACE, IS TIIAT OK? GOOD. I'LL BE

LOOKING FORV'IARD TO MEET]NG yOU THEN. ByE"

178
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THIRD FOLLOI^I-UP LETTER

Dear t

This letter is to verify our conversation on the
telephone on , when we decided to meet atyour home on - at a.m. to completethe second teffior'ãEffi- project. AsI said on the phone, iÈ wil1 take us about án ñour to
complete the tests. Harf of the tests will be given asyou sit at a table, vrhile half of the tests v¡iI1 be given
while you are lying down on a couch or bed. when we arefinished, f will pay you 95.00, just as Mr. Mcfvor d^id
when he tested you the last time.

I am looking forward to seeing you thenr orr tat A. M.

Sincerely yours,

ffit
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T.IHAT THIS RESEARCH PROJECT IVAS ALL ABOUT:

Thank you for taking part in this research project.
Vlith the completion of the memory tests today, you have
finished your contribution to this research.

Your test results will now be given to another
person v¡ho will score them. This person will not know
anything about who took the tests, nor will she know
rvhether the tests were taken sitting up or lying down.
After this person scores the Lests, the data will be run
through a computer, and we will then be able to see what
effect sleep, medicaÈions, âgê, illness, and positíon ín
space have on the ability to remember word-s.

The reason you were tested. the first time was to
help select a group of peopte with about similar abilities.
The reason you v¡ere test.ed both sitting and lying today
was to find out if this would have an effect on the ability
to remember word.s. Sometimes we can do better i-f we are
given a hínt, but someti-mes not. Since you h¡ere tested
both sitting and lying, both with hints and without hints,
this will help us learn if these d.ifferent ways are
important.. alsor wê tested. some persons with Parkinsonrs
disease, some with arthri-ti-s, some older persons, and. some
younger persons. This will help us learn what effects these
different conditions might have on the ability to remember
words

Vlhen this project is completed, probably in the
spring or summer, I will send you a letter describing
the total project, and will telI you what we learned.
This wây, you will see how your work contributed. to the
whole project and how the results might be used to help
people who are having d.ifficulty with their memory

Thank you so much for letting us come ínto your
home and work with you. Your willingriess to participate
in this project is greatly appreciated.

If you have any questions about the project, feel
free to call me at home or at the University of Manitoba.

Sincerely yours,

Danie1 L. McÏvor
Ph.D. Candidate



181

Department of Psychology
University of lvlanitoba
Winnipeg, Manitoba

Dear

Thank you so much for participating so willingly
in this research project. Much impoitant research iñto
hurnan problems could not be done without such support
from the general- public.

When all results are in, f will send you a bríef
sunrmary of the Broject, along with a sunmary of the
results and what the results might mean. r would imagine
this last letter should come to you sometime this sprlng
or suiltmer

Once again, thank you so much for your help withtlis project. It could not have been doné withoul your
time and ef forts.

Best wishes to you and. your family.

Sincerely yours,

Daniel L. McÏvor
Ph.D " Candidate
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APPENDTX F

MEMORY TEST RESULTS

TABLE 23

Means and Standard Deviations of WMS
Subtest Scores, by Position and Group

Group

PD

VariablefífsxsXs

Information:
Sit : 5.29 0.9 0 5. 61 O .57 5 .25 0.65 5. 61 0.57
Recline: 5.43 O.74 5.5'l 0,57 5.36 0.62 5.68 0.55
Orientation:
Sit: 4.64 0.68 4.50 0.57 4.64 0.49 4.82 0.39
Recline¿ 4.64 0.56 4.57 0.50 4.89 0.31 4.75 0.44
Mental Control:
Sit: 5.54 2.38 6.7L 2.3L 6.29 L.92 6.79 2.L0
Reclinez 5.21- 2.33 6.79 2.36 5.93 L.B2 6.93 L.92
Logical Memor_y:

Sit: 6.2I 2.81 8.18 2.78 6.64 2.85 8.75 4.08
Recline ¿ 6.7L 2.36 7 " 6L 2 .73 6.2L 2.95 9 .29 4.27
Ðigit Span:
Sit: 10.04 2.28 l-L.25 2.32 10.14 2.LO 10.79 2.02
Recline: 9 .68 2 .36 LL.2L 2 .23 10 .00 1" 59 9 .29 4.27
Associative Learning:
Sit: 10.00 2.88 12.82 3.17 10.54 3.64 13.89 4.25
Recline: 11.36 3. 00 L2 .7 5 3. 48 9 .96 3. 00 13. 3 9 4.37

NoA
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TABLE 24

Summary of Analysis of Variance on Me data
by Group and position

Source of
Variance

Sum of Mean
Squares df Square F

Groups

Error

Position

76L6.91 3 2538 .97 6.39*

4288L.61 108 397.0s

6.11 I 6.11 0.10

Groups x Position 118.97 3 39.66 0.67

Error 6440.33 108 s9.63

*p (. oor

i:..: 1:.:
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TABLE

Summary of One-Vlay Analysis

25

of Variance of MQ Scores

Source of
Variance

Sum of
Squares

Mean
Squaredf F

Between

Vüithin

TotaI

Groups

Groups

3808.00

2I44L.00

25249 " 00

1269.33

198.53

6.39*3

108

111

*n (. ot
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TABLE 26

Surnmaries of One-I'lay Analyses of Variance on
I¡lMS Subtests, Summed Across positions in S-pace

and Showing Effect of Diagnostic Group

Source of Sum of MeanSubtest Variance Squares df Square F

Information: Between Groups 2.36 3 O.7g Z.L3
V[ithin Groups 40.05 f gp O.37
Total 42.42 111

Orientation: Between Groups 1.15 3 O.3g I.glWithin Groups 22,85 l0g O.Zl
Total 24.00 111

Ment.a1 Betr,¡een Groups 39 .27 3 13. 09 3. 56*Control z Vtithin Groups 397 .67 l0g 3.69
Total 436.95 111

Logical Between Groups J.30.74 3 43.58 5.36**Memory: Vfithin Groups 878.74 l0g 9.14
Total 436.95 111

Digit- Between Groups 33.69 3 11.23 2"g4Span: Vfithin Groups 426 .77 108 3.95
Total 460 "46 111

Associative Between Groups 224 " 61 3 7 4.97 7 .27**tîLearning: IrÏithín Groups IO41.OO l0g 9.64
Total L26s.6L 111

*p (. os**p( .01***p ç. OOf
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TABLE 27

Post-hoc Comparisons (Dunn Multiple t)
Between Groups on Significant WMS Subtests,

Summed Across Positions in Space

Subtest Comparison df t-value

Mental
Control:

Logical
Mernory:

Associatíve
Learning:

-2.69*
-t.42
-2.99*
L.25

-0.2L
-j-.46

-1.87
0. 0s

-3.35*
L.92

-t.48
-3.40*

-2.54
r.52

-3.57x
3. 01*

-1.03
-4.O4*

-A
-o
-N-o
-N.N

-A
-o
-N
-o
-N
-N

PD
PD
PD

A
A
o

PD
PD
PD

A
A
o

PD
PD
PD

A
A
o

-A
-o
-N-o
-N
-N

108
108
108
108
108
108

108
108
108
108
108
108

108
108
108
108
108
108

*p ( .008



TABLE 28, Part I

Raw Data on Parkinson Persons on Wl4S
in Sitting Position

S# Info. Orient. M. Con. Logical Digit Assoc. MQ

LB7

:l-:t : ;:ì

9
9

11
9

10
13
10
16
16
I
7

15
L2
IO
I1
I
7
I
9

15
7
9
I

10
5
7

L2
9

6
4
3
I
8
I
6

11
10

7
4

L2
6
7
4
7
2
4
5
7
4
7
5
6
0
6

L2
5

B

7
4
4
6
9
3
2
9
6
3
4
I
9
7
6
5
5
2
7
5
7
4
7
0
5
9
4

5
5
4
5
5
5
4
4
5
5
4
5
5
5
5
5
5
4
5
5
4
5
5
5
2
5
5
4

16
25
354s
55
66
76
86
95

106
11 6
t26
135
L45
154
166
t76
186
L96
206
2L3
226
235
246
254
265
27s
283

13
L2'
10

9
I

15
11
I1
10
t0

9
11
L2
T4
t2
10

9
9
7
9

10
8

11
10

3
I

10
t_0

105
99
84
96
99

L12
96

106
110

93
81

110
L32
114

94
97
87
89
80

LL2
84
99
92
99
RO

89
L22

87

L.:;:-: i

,:.: .:
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TABLE 28, Part 2

Raw Data on Parkinson Persons on VJMS

in Reclining Position

S# Info. Orient. M. Con. Logical Digit Assoc. MQ

I
3
4

11
13

6
5
6
9

11
4

11
7
B

7
4
6
3
2
6
4
7
7

L2
4
6
I
6

B

7
5
3
3
7
5
3
9
7
5
4
4
9
5
3
6
2
2
5
3
7
7
6
0
5
9
7

5
5
4
5
5
5
4
4
5
5
4
5
5
5
4
5
5
4
5
5
4
5
5
5
3
5
5
4

I6
25
354s
55
66
76
86
95

106
11 6
L26
13s
L45
1s5
165
L76
186
196
206
2L3
226
236
246
25s
26s
276
284

13
11

9
10

7
15
t0
T1
13
I
I

11
10
L2
10

9
4
9
I
7
I

TO
11
11

5
I

11
11

L2
13
13
13
10
11
16
13
L2
L2

6
16
13
16

9
9
9

10
I

13
I

15
t2
L2

3
11
13
10

116
100

90
108
100
100
106

94
106
106

81
110
100
L26

9û
87
89
86
74
99
79

r14
110
tr2

63
96

120
99
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TABLE 29, Part 1

Raw Data on Arthritis Persons on !VIrîS
in Sitting Position

S# Info. Orient. M. Con. Logical Digit Assoc. Me

I
2
3
4
5
6
7
I
9

10
11
t2
13
L4
15
16
L7
18
19
20
2T
22
23
24
25
26
27
2B

6
6
6
5
6
4
6
6
6
6
6
6
6
6
5
5
6
5
5
6
5
6
5
6
5
5
6
6

4
5
5
4
5
5
5
5
5
5
5
4
4
4
3
4
4
5
4
4
4
5
4
4
5
5
5
5

9
2
5
8
7
9
9
9
9
6
9
7
4
8
6
B

6
5
4
2
7
9
2
I
6
6
9
9

6
6
5

11
I

11
9

10
1I

5
10

7
I

16
10

7
4
I
7
6
6

T2
3
I
I

11
9
7

I
'9

10
10

9
11

10
9

14
L2

B

I
13
L2
1offi
low
11
10
L2
L2
15
I

T4
L2
L4
14
15

15
L2
13
10
L2
11

110
96

101
103
I05
114
131
110
116

97
L32
110
100
116
LL2
106
103

99
100

90
99

126
87

105
118
L20
1.20
118

15 14
I

19
5

18
t6
16
11
13
16
16
10
13
10
11
13
13
L2
t7
15
1t

9
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TABLE 29 , Part 2

F.aw Data on Arthritis Persons on T¡MS
j-n Reclining Position

S# Info. Orient. M. Con. Logical Digit. Assoc. Me

16
26
36
45
56
64
76
B6
96

106
11 5
t26
136
146
156
L6s
L76
185
19s
206
2Ls
226
235
246
255
265
276
285

4
5
4
4
5
5
5
5
5
5
5
4
4
4
4
5
4
5
4
5
5
5
4
4
5
5
5
4

9
2
5
5
6
9
9
9
I
7
9
5
9
I
I
B

2
3
I
3
9
9
4
6
I
6
9
6

10
5
4
I
I

t1
9

L2
13

6
L4
I
B

I
3
7
9
5
5
5
7
7
6
I
6
4
7

10

10
9-

11
I
I

L2
L4
11
I

L2
13
I
7

13
13
I1
10
I2
11
11
13
1s

7
15
13
13
13
11

16
13
19
14
I

13
16
16
10
11
t2
10
10
10
T4
20
11
t0
13

7
6

11
t7
14
11
L7
I6
L2

L26
96

LLz
84
94

t24
140
140
100
108
L26

97
96

106
110
129

96
93

106
84
99

106
100
103
110
100
L24
110
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TABLE 30, Part 1

Raw Data on Older Persons on WMS
in Sitting Position

S# Info. Orient. M. Con. Logical Digit Assoc. Me

1
2
3
4
5
6
7
B

9
10
11
L2
13
t4
15
L6
L7
18
19
20
2L
22
23
24
25
26
27
28

5
6
6
6
6
6
6
6
5
5
5
6
4
5
5
5
5
4
5
5
5
5
5
5
6
5
4
6

6
4

10
10
L4
I
I

L4
L4

6
7

13
16
11

9
19
L7
11

9
10
T2

9
11
13
10

7
5

L2

4
7
4
7
9
4
9
9
6
7

10
I
6
6
2
7

10
14

4
4

L2
4
4
3

10
I
4
I

46
58
47
57
45
59
47
49
53
57
57
47
48
58
55
57
57
45
57
56
45
59
56
52
55
54
42
58

7

6.
11
I

10
13
11
13
L2

9
L2
10
11

9
I
7

10
I4

9
11

9
13
13

9
I
I

10
L2

81
89
99

101
110
106
106
L26
106

94
106
110
]-L2
101

86
LL4
L24
L20

94
97

108
106
101

90
101

90
77

118

'. . :..' .
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TABLE 3 0, Part 2

Raw Data on Older Persons on T/flIv1s

in Reclining Position

S# Info. Orient. M. Con. Logical Digit. Assoc. Me

5
5
7
I
I
9
6
6
7
I
5
I
5
7
7
5
6
6
5
5
5
5'
6
2
5
5
I
9

5
5
5
5
4
4
5
5
5
5
5
5
5
5
5
5
5
4
5
5
5
5
5
5
5
5
5
5

16
25
36
46
56
65
76
86
96

10s
11 6
L26
136
t44
lss16s
L75
185
195
205
21 6
22s
235
245
255
26s
274
286

5
7
6
3
4
7
7
9
9
7

10
6
3
5
4
3

10
I
2
5

15
6
7
2
9
7
2
6

IO
B

11
9

10
l2
10
12
I

11
t0

9
10
11
11
I

10
11

9
9

11
I

t4
10

9
I
I

13

94
90

106
96
97

106
100
]-20
101
101
101
108

92
100

92
96

L20
106

92
92

L26
90

106
77

106
92
70

L26

I
7

10
9
9
9
9

T4
9
I
I

13
9

11
6

T4
16
T2
l2

9
I3
I
9
5

13
I
5

16
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TABLE 31, Part 1

Raw Dat.a on Normal Persons on I{ItlS
in Sitting Position

S# Info. Orient. M. Con. Logical Diqit Assoc. Me

I
2
3
4
5
6
7
B

9
10
11
L2
13
L4
I5
16
L7
1B
19
20
2t
22
23
24
25
26
27
28

6
4
6
6
6
6
6
6
5
5
5
6
6
6
5
6
6
6
6
5
6
5
5
6
6
6
5
5

5
5
5
5
5
5
5
5
5
4
5
5
5
5
4
5
5
4
5
5
5
4
4
5
5
5
5
5

7
4
9
9
7
9
9
5
6
9
I
B

9
9
7
4
5
9
4
I
9
6
3
6
6
2
7
6

l2
5
B

15
13
L4

5
B

4
13

6
7

10
5
7
B

10
4

15
7

10
18

5
4
2
I
9

I3

L4
1r'
t4
I4
11
I

11
I

L2
11
T2
10
11

9
T2
11
1I
10
11
10
13
1s
I
I
I
I

11
10

2t
6

T7
20
L7
15
16
L7
I3
15
13
16
19
11
T9
L4
L7

6
13
11
16
16

9
10
10

7
I

L7

L37
87

124
143
L20
124
I0s
LLz
101
L24
108
116
L37

99
lt2
110
116

94
I16

97
140
143

86
94
90
89

105
129
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TABLE 31, Part 2

Raw Data on Normal Persorrs on W4S
in Reclining Position

S# Info. Crient. l'î. Con. Logical Digit Assoc. MQ

2t
I2
18
19
20
L4
13
t7
L2
11
12
L2
19
13
18
10
13

7
1s

7
L7
19

9
I
I
9
7

15

16
24
36
46
56
66
76
86
96

105
11 s
L26
136
146
156
16 s
L76
186
196
206
2L6
225
235
246
256
266
275
285

4
5
5
5
5
5
5
5
5
4
5
5
5
5
5
4
5
4
5
5
5
4
4
5
5
4
5
5

9
5
9
7
9
9
8
5
I
9
5
7
6
9
9
7
7
5
I
I
7
9
7
6
3
2
6
5

15
4

16
L4
18
10

6
10

5
l1

9
I

13
I

11
6

L2
2

L4
7

11
13

3
5
7
2

11
9

15
8'

t4
T3
I1
1o
T2
L2
10

9
13
L2
11

7
L4
10
I
I

1I
10
11
1s

9
9
9
I

11
11

L43
92

143
140
143
116
100
L26
103
105
108
r10
t37
103
t37

99
110

81
L29

92
135
143

90
92
92
80

105
114
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TABLE 32

Summary of Analysis of Variance for #C by Group,
Position, and Recall Condit,ion

Source of Sum of Mean
Variance Squares df Square F

Groups (c)

Error

Position (P)

GxP
Error

Error

PxC

GxPxC
Error

Recall Condition (C) 6159.03 3 2053.01 276.63t

GxC 100.10 9 LL.L2 1.50

L696.02 3 565.34 8.2L*

7437.84 108 68.87

o.4o r 0.40 0.03

47.L3 3 1s.71 1.1s

147s.08 108 13.66

2404.54 324 7 .42

37 .07 3 12.36 1.55

8s.3s 9 9"48 1.19

258I.44 324 7 .g7

*p (.001

':.::ì.

i .,'t:i,-
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TABLE 3 3

Summary of One-Way Analysis of Variance on #C in
Non-cued RecaLI Condj_tion,

Summed Across positions in Space

Source of Sum of Mean
Variance Squares df Square F

Between Groups 198.17 3 66.06 3.57*
Within Groups 11996.25 IOB 1B.AB

Total 2194.42 111

*p (. os

TABLE 34

PosÈ-hoc Comparisons (Ðunn Multiple t,)
Betv/een Groups on #C in Non-cued Cond.ition,

Summed Across positions in Space

Comparison df t-value

PD-A 108 -1,83
PD - O 108 0.09

PD - N 108 -2.58
A-O 108 1.93

A-N 108 -o.75
o-N 108 -2.67*

*alpha level set at .05/6 = .O0g; obtainedp = .009

i.,
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TABLE 35

Summary of One-Vüay Analysis of Variance on #C in
Cued Recall Condition, Summed

Across Positions in Space

Source of Sum of Mean
Variance Squares df Square F

Between Groups 252.85 3 84.28 5.52*

ltithin Groups 1650.01 108 15 .2.&

Total L902.86 111

*p {. ot

TABLE 3 6

Post-hoc Comparisons (Dunn Mu1t.iple t)
Between Groups on #C in Cued Recall Condition

Summed Across Positions in Space

Comparison df t-value

PD-A 108 -2.26

PD - O 108 -O.27

PD-N 108 -3.49*
A-O 108 1.98

A-N 108 -r.23
o-N 1oB -¡.âr*

*p ( .008
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TABLE 3.7, part I
Raw Data on Parkinson persons on
ÙIemory Tasks in Sitting position

Recall Conditiona

Non-cued Recall Cued Recall

S# #c#c

1
2
3
4
5
6
7
I
9

10
11
T2
13
t4
T5
16
L7
1B
L9
20
2L
22
23
24
25
26
27
28

7
5

10
7
7

t4
4
3
4

11
10
L2
I
6
2

1s
8

10
11

7
3
7
4

11
0
2
3
6

t5
I5
13

7
t1
L6

3
10
10
15
11
2L
13
L4
15
I

11
20
13
15

7
13
L2
22

3
T7
I3
11

tonly the first recaIl trial
results are presented.



199

#c#cs#

TABLE 37, Part 2

Raw Data on Parkinson Persons on
Iiemory Tasks in Reclining Position

Recall Conditiona

Non-Cued Recall Cued Recall

11
l4
l4

7
L4
I3
L7
16
t7
15
16
20
L4
15
10
11
L4
10
l2
l2
1I
13
15
L7

5
11
L4
T4

tottly th" first recall trial
results are presented.

0
5
I
5
I

13
I

15
9
B

7
9

L2
l2

0
10
I
0
6

L4
0
3
4
7
0
4
5
2

I
2
3
4
5
6
7
I
9

10
11
l2
13
L4
15
I6
L7
18
19
20
2L
22
23
24
25
26
27
2B
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TABLE 38, Part 1

Raw Data on Arthritis Persons on
Memory Tasks in Sitting Position

Recall Conditiona

Non-cued Recall Cued Recall

#c#cS#

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
t7
18
19
20
2L
22
23
24
25
26
27
28

L2
5
2
9

13
9

15
11
13
10
L2

9
11

7
5

10
10

6
v
I
6

11
3

11
16
T4

7
t1

16
11
15
2A
18
2I
18

5
t8
16
1B
1B
15
16
15
t4

7
13
11
1a&J
r.I
18
13
1B
16
19
11
L6

tonly th" first recall trial
results are presented.
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#c#cs#

TABLE 38, Part 2

Raw Data on Arthritis Persons on
liemory Tasks in Reclining Position

Recall Conditiona

Non-cued Recall Cued Reca1l

16
t4
L2
2L
19
15
24
t4
19
11
19
22
L4
18
11
16
16
10
I4
10
I

16
16
16
t3
19
15
I6

-only th" first recall trial
results are presented..

15
4

13
L6

9
I6
10

5
13
l2
L4
15

7
5
9

L4
5

I2
7

11
7
9
7

15
7

15
6
6

I
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18
19
20
2T
22
23
24
25
26
27
2B
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TABLE 39 , Part l-

Raw Data on Older Persons on
lvlemory Tasks in Sitting Position

Recall Conditiona

Non-cued Recall Cued Recall

13
11
13
I3
L4
15
I6
16
16
11
L2
L6
L4
I6
10

9
15
10
11
T2
L4
11
18

7
15
10

6
1B

6
10

7
L2
10

0
13
13
I4
L4

6
10

9
9
I
6
9
6
4
I
2
0
I
5
5
I
0
6

1
2
3
4
5
6
7
I
9

10
11
t2
13
T4
15
16
t7
18
19
20
2L
22
23
24
25
26
27
2B

i :'

-ott1y th" first recall trial
results are presented.
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TABLE

Raw Data on
Memory Tasks in

39. Part 2

Older Persons on
Reclining Position

Recall Conditiona

Non-cued Recal1 Cued Recall

#c#cs#

11
4
6
5
4
7
6
7

13
5
6
7
3
4
5
3
9
2
0
3
6
7
2
5
5
0
0
7

I
2
3
4
5
6
7
I
9

10
t1
L2
13
L4
t5
L6
L7
1B
19
20
2t
22
23
24
25
26
27
2B

3
16
13
L4
16
10
18
13
19
I4
1B
t7
l_3
t4
t4
L2'14
13
L7
15
16
19
16
L2
L6

9
1I
15

torrly the first recall trial
results are presented.
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TABLE 40, Part I
Raw Data on Normal Persons on

Memory Tasks in Sitt.ing Position

Recall Conditíona

Non-cued Recall Cued Recall

#c#cS#

11
3

2L
15
13

7
18

9
7

T7
L4
11
13
10
18

B

6
3

13
11

7
10
I
4
5
4
3

13

T
2
3
4
5
6
7
I
9

10
11
L2
I3
I4
15
16
t7
18
19
20
2L
22
23
24
25
26
27
28

2I
9

22
22
23
L7
19
19
L4
T4
18
1s
2L
1B
L4
L2
18
13
L7
I6
14
20
15
11
L2
19

7
16

torr1y th" first, recall trial
results are presented..

,i:: l
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TABLE 40, Part 2

Raw Data on Normal Persons on
Memory Tasks in Recl-ining Position

Recall Conditiona

Non-cued Recall Cued. Recall

S#

22
L2
20
2L
23
t5
L7
L7
t7
19
13
20
19
16
20
18

9
L2
13

9
L7
L2
L7
20
T6
15
T5
L4

tOtrly th" first recall trial
results are presented.

#c#c

i,:.':

L4
3
9

t5
23
I3

9
9

L2
11
L2
16
1B
13
L4
I
4
4

L7
5
I

13
3
2
3
3

L2
7

I
2
3
4
5
6
7
I
9

10
11
I2
13
L4
15
16
T7
18
19
20
2L
22
23
24
25
26
27
28


