S D Al
i~ L

s, withour

T e




Supervisor: Dr. Roger A. Dixon

ABSTRACT
This study was designed to increase the general
understanding of the cognitive abilities of very old adults,
and how these abilities relate to the use of compensatory
memary strategies, awareness of memory functioning, and
depressive affect. The initial sample included twe groups
of adults over the age of 77 years. One group included 95

participants diagnosed as healthy with a Mini-Mental Status
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Exam (MMSE) M = 28, | = 2.15. The other group included 11

participants diagnosed as probable Alzhaimer's disease (AD)
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with a MMSE M = 23, S 3.82. Participants were tested on

Ll
-

re occasions at six-month intervals over a period of two

m

Vears
First, psychometric analyses indicated that measures of
intelligence, compensation, and depression behave reliably
in the twoe groups of very old adults. Second, these
measures differentiate between those in the early stages of

2D and healthy elderly individuals, with the latter showing

higher levels of performance than the former across the five

0

occasions
Third, overall, participants with AD used fewer

compengatory memory sStrategies, (such as memory aids] than

u

did hHealthy adults. 1In addition, healthy adults used more

external strategies (such as rnotes). while participants with
2D reported that they relied increasingly more on others.
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Chaprer I

Introduction

B Longitudinal Study of the Cognitive Performance of Hedlthy
and Demented Very 0ld Adults

The segment of the population over the age of 65 years
is incregasing at a dramatlc rate, with the percentage of
those over the age of 80 years showing the most growth
{Denton, Feaver, & Spencer, 1987). As the population ages,
scientific investigations into the developmental changes
associatred with age has attempted to keep pace. 1In recent
yvears research attention has focused on the cognitive
changes associated with the early stages of the aging
process, but the investigation of cognitive development
afrer the age of 75 years remaing limited. While many
elderly adults lead happy and productive lives to an
advanced age, aging is all too often accompanied by an
increased vulnerability to dementing illness, such as
Alzheimer’s disesase. Separatbing the changes associated with
normal aging irom the pathological states further
complicates resedrch on aging.

In this study I investigated changes in the cognitive
performance of wvery old healthy adulkts, over the age of 75
yvears, on tests of intelligence. The performance of this
group will be compared to a second group of same aged
adults, assessed over the same time period, who have been
diagnosed with probable Alzheimer’s disease (AD). It is

hoped that an examination of the differences and




groups, and a comparison of the changes that occur in each
group ovar a two year period will aild in the understanding

of the cognirive abilities of very old healthy adults, as
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cognitive performance have beern consistently observed,
although many very old adults continue Lo show expert levels
of akbility with complex tasgks, and carry out the tasks of

daily living without difficulty (Hultsch & Dixon, 1990;
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Salthouse, 1987; Schaie, 19 € has been proposed that i

strategies are developed tc compensate for ckjective or

rceived decrements (Dixon & Backman, ir press; S8althouse,
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1387). The present study also investigates the use of

compensabtory memory strate

ies by healthy and demented very
cld adults. The aim is to provide a description of the
strategies used by these older people, as well as to examine
rhe relationship between strategy use and intelligence.

1011, as is suggested by

T
=

nitive dysfuwr

g
g
all
K
)
5]
m
0
47]
@)
h
(@]
O
(8]

6

g
5
&

=

the use of compensation strategies is commonly associated

with depression. Therefore, I examine factors in the
complex relatlonship between intelligence, awareness, and
depression 1n this sampls.

The literature concerned with two areas of research

related to cognitive aging will be reviewed in the second

chapter Fixs

t, studies examining age-assccilated changes 1in




the cognitive abilities of very old healthy adults will be
reviewed to provide a standard of normal development. In
conkhrast, the second area of research will discuss the
charnges in cgeneral intelligence associated with AD. This
will be followed by a review of the literature discussging
rMemory compensation, deficit awareness and cognitive
abilities. Finally. the research literature pertaining to
depression in very old healthy and demented adults will be
examined, The hvpotheses of the study will be cutlined
following the literature review.

The third chapter focuses on the methods of

rhi tudy. Detailed descriptions of

investigation used 1
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the procedures, the sample, and the measures of assessment
are provided. Chapter four presents the results of the
statistical analyses used to addyress each of the hypothese
presented in chapter tEwo. Finally, chapter five deals with
the discussion of the results in light of the current

scientific literature. Suggestions for future research are

also presented.

-



Chaprer T1

Litetature Review

Normal Cognitive Aging

Developmental research indicates that normal cognitiwve
aging is variable: some abilities decline with age, others
ara maintained and some abilities improve over time (Baltes,
1987), The patterns of cognitive change associated with
normal aging are not global, nor universal. The ambiguity
of the research on cognitive aging indicates that, on the
one hand, it is commorn for healthy individuals in their 80s
to score within the normal range on a wide variety of
psychometric tasks (Beunton, Bslinger, & Damasioc, 1981).
gchHaie (1990) reports that over 50% of study participants
over the age of 81 years maintained or improved their level

of functioning on four of the five cognitive measures in a

longitudinal study spanning seven years.

On the other hand, advancing age increases the

probahility of cognitive loss, The average performance on

both fluid (abilities needed to master novel experience) and
crystallized (knowledge gained from cultural experience)
psychometric tasks generally begins to decline in the
seventh decade (Schaie, 1990). Fluid abilities appear to be
more sensitive to age-associated change, with decrements
noted at an earlier age than in c¢rystallized abilities
[Ryan, Paclo & Brungardt, 1990a; Schaie, 1990).

This pattern of coguitive development is reflected in




the Verkal and Performance subscales of the Wechsler Adult
Intelligence Scale (WAIS)., The WAIS is a commonly used
mieasure of intelligence. Ir is composed of two subscales,
the subscale of Verbal Intelligence (VIQ) contains six
subtests measuring general reasoning abilities based on
language; (a) Infermatiocn, (b) Digit Span, (c) Vocabulary.
fdl Arithmetic, (e) Comprehension, and (£f) Similarities.
The subscale of Performance Intelligence (PIQ) has five
subtests which are designed toc measure nonverbal reasoning
abilities; (a) Picture Completion, (b) Picture Arrangement,
(¢) Block Designm, (d) Object Assembly, (e) Digit Symbol.

Subtests comprising the VIQ subscale test areas of
general krnowledge, language and reasoning that have been
acquired throughout a lifetime, providing a measure of
crystallized intelligence (Spreen & Strauss, 19%1). The PIQ
subtests measure the ability to master novel tasks in an
efficient manner, thus providing a psychometric measure of
fluid abilities (Spreen & Strauss, 1991). Adults below the
age of 74 years tend to maintain stable scores or improve on
verbal and arithmetic tasks, thought to measure crystallized
intelligence, while showing declines in the Digit Symbol
Substitution, Block Design and Object Assembly tasks, which
can be considered measures of fluid abilities (Botwinack.
1977; Horn & Donaldson, 1976; Kramer & Jarvik, 1979).

The age-corrected scaled scores found in the Wechsler

Adult Intelligence Scale-Revised (WAIS-R) manual attempt to
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compensate for these normative changes, with the increments
in scaled scores beyond the comparison group of age 20 to 34
increasing more rapidly for the PIQ than the VIQ subscale
(Satrler, 1582). In addition, the Digit Symbol subtest of
the PIQ subscale typically shows the greatest decline with
advanced age (Sattler, 1382).

In a study aimed at extending the WAIS-R norms past the
age of 74, Ryan, Paolo and Brungardt (1390a) found a
continuation in this pattern of cognitive performance.
Feople over age 80 scored 4.84 points lower than the age-
corrected norms for 70 to 74 year olds on the VIQ subscale
and 8.53 points lower on the FIQ subscale, Factor analytic
studies further suggest that with advanced age verbal skills
may be relied on to compensate for deficits in non-verbal
reasoning, possibly reducing the effects of decline in this
area (Ryan, Paolo, & Brungardt, 1990b). While these resulkts
indicate extensive decline on tasks measuring aspects of the
fluid ahilities of adults over 80 years old, they are based
ori cross-sectional designs which have a limited ability to
assess change.

The patterns of cognitive changes associadted with age
tend to show more stability in longitudinal research using
gelected WAIS-R subtests. Botwinick, Storandt, and Berg
i1686), found that healthy adults between the age of 64 and
81 years maintained consistent scores over a four year

period on the WAIS-R subtests of Information and
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rom the VIQ subscale, and the Digit Symbol

and Blogk D subtests from the PIQ subscale. As the
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normal subjects in this study were screened for a wvariety of
1llnesges, the authors comncluded that the results were due
to the selection process and not likely to be replicated.
Besesarch investigating the scoring patterns of eldexly
adults over the age of 74 years 1& limited, with most
studies relying on cross-sectional designs. A factor
analysis of the WAIS-R scores for an elderly sample shows
that the VIQ and the PIQ subscales form distirict compornents
ie.g., load on separate factors) measuring a single
underlying factor of general intelligence, although the

relarionship of specific subtests to measured general

(e
b=

ter with age (Ryvan et al., 1990b).

intelligence appears to &

Further longitudinal research is needed to determine if the
AdAeclines in the scores of the VIQ and the PIQ subscales of
the WAIS-R are primarily an artifact of research design, or
wherher the WAIS-R performance of healthy individuals over

the age of 75 shows the systematic decline suggested in the

€

studies using a cross-sectional design.

Cogunitive Aging and Alzheimer*s Disease

The prevalence of AD, the most common dementing
digorder, increases dramatically with age, from a rate of
3.0% in those between the ages of 65 and 74 years, to 23% in

people between the ages of 75 to 84, and over 47% 1in adults
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han 85 years of age (Evans et al., 18%89%9). AD is




characterized primarily by memory impairment and word
finding problems in the early stages, with deficits of
gemantic language and perception evident as the disease
progresses (Hill, Storandr, & LaBarge, 1992; Joynt &
Shoulson, 1985). Cognitive decline is progressive, although
the rate of decline shows a high degree of intraindividual
variability (Barr, Grandt, Carson, & Folstein, 1992; Teri,
Hughes, & Larsgon, 1990). The extensive decline in cognitive
abilities, impairing social and occupational functioning,
characteristic of AD (American Fsychiatric Association,
1980) and the similarities in structural brain changes
between healthy and AD elderly adults have led to the
hypothesis that AD represents an extreme point on the
continuum of age-associated declirie (Brayn & Calloway,
1988]) .

Typically, adults with AD exhibit well preserved social
habits long after other cognitive skills have degenexated,
as social skills rely predominately on crystallized
abilities it is not surprising that early in the disease AD
research participants tend to score higher on general
measures of verbal abilities. such as the VIQ, while showing
declining ability to deal with the novel tasks as measured
hy the FIQ subscale of the WAIS-R (Fuld, 1984; Gfeller &
Rankain, 19%1; Lezak, 1983).

In an attempt to extend this general pattern of

results, Fuld (1984) identified a WAIS-R profile of the



diagnostic indicators of AD. In the Fuld AD profile the
highest scores are obtained on Information and Vocabulary,
followed by scores on Similarities and Digit Span. These
subtesrs are four of the six that compose the VIQ subscale.
Of the PIQ subtests, the profile suggests that AD patients
score higher on Object Assembly than Digit Symbol and Block
Design, but the Object Assembly score is lower than
Vocabulary and Information scores. Fuld (1984) found this
profile to be effective in distinguishing AD from other
forms of dementia. Other investigators, however, have not
reached the same conclusions, as the profile tends to occur
infreguently inm both normal and demented population (Filley,
Kobayashi, & Heaton, 1987; Gfeller & Rankin, 1991; Logsdom,
Teri, Williams, Vitiello, & Prinz, 1989; Tuokko & Crocketrt,
1987) . The similarities in the WAIS-R scoring patterns of
the healthy and 2D subjects in these samples supports the

continuum hypotheses of Brayn and Calloway {(1988). wWhile AD

patients achieve lower scores on WAIS-R tasks than healthy
individuals in general, the relative ranking of the VIQ and '

PIQ =scores remaing stable, with VIQ scores relatively higher

tharn PIQ scores.

Over a four year period Botwinick and colleagues (1986)

found that the scores of AD subjects declined significantly
orn all tests of memory and intelligence, with Digit Symbol

scores declining 73%, second only to the declines found on a

task meagsuring the ability to remember short stories after a




delay. As with healthy elderly adults, the Digit Symbol
subtest appears to bs the most sensitive of the WAIS-R
subtests in detecting declines in fluid abilities over time
(Satrlexr, 1982).

Many cliniciang have found the Mini-Mental State Exam
(MMSE: Folstein, Felsftein, & McHugh, 1375) to be a sensitive
toal for assgessing global intelligence in alderly patients
with AD (Bleecker, Bolla-Wilson, Kawas, & Agnew, 1988;
Farber, Schmitt, & Logue, 1988; Folstein et al., 1975). As
the MMSE provides only a brief assessment of several
cognitive areas bhased primarily on verbal responses, it is
rnot useful for evaluating differential change in fluid and
crystallized intelligence. However, it 1s a reliable tool
for differentiating between healthy and demented patients
(Folstein et al., 1975).

Farber et al. (1988) found the MMSE to be moderately
correlated with the WAIS Full Scale IQ (x = .83) in a sample
of AD patients. A cut-off score of 24 was established as an
indication of demeutia (Farber et al., 1988). Comparing
MMSE scores or healthy and AD subjects Reisberg and
colleagues (1986) established a system of rating cognitive
abilities in terms of MMSE scores. Adults scoring in the
range of 16-23 were identified as early AD, and those
scoring in the range of 20-27 were categorized as in the
border between bhenign senescent forgetfulness and early AD.

2s 75% of healthy adults score at or near ceiling level on
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the MMSE, Bleecker et al. (1988) suggested a cut-off score
of 26 for aduylts in their eighth decade. Overall, there is
a consensug that MMSE scores of less than 24 &re suggestive
of cognitive deficits, while those above 27 likely indicate
normal cognitive abilities. Further research employing a
longitudinal design are needed to assess the sensitivity of
the MMSE to intraindividual change in very old adults whe
are healthy, as well as those who are diagnosed with AD.

Srrategies of Memorv Compensation

To this poeint, most of the research discussed has
agreed that aging 18 associated with cognitive decline to
some degree, although the rate and extent of decline are
variable {(Dixon, 1992Z; Schaie, 1990). The ability to
compensate for cognitive decrements in ohe area with the
intacrt abilities of another are a possibility that has been
suggested by a number of researchers. For example,
Salthouse (1984) showed that older typists maintain a typing
speed comparable to that of youriger typists by looking
further ahead in the document they are typing, thus
compensating for slow processing speed. As discussed
earlier, Ryan and his colleagues (199%90b) suggested that wvery
old adults relied on intact verbal abilities to compensate
for declines in nonverbal reasoning, as measured by the PIQ.
The ability to compensate for declines suggests a mechanism
whereby deficits in the ability to cope with novel tasks may

not be apparent in the course of everyday functioning.
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To clarify the concept of compensation the followirng
definition developed by Backman and Dixon (1992) will be
adopted in the current study.
Compensarion can be inferred when an cehjective or
perceived mismatch between accessible skills and
envirornmental demands is Counterbalanced (either
automatically or deliberately) by investment of more
time or effort (drawing on normal skills), utilizatieon
of latent (but normally inactiwve) skills, or
acguisiftion of new skills, such that a change in the
behavioral profile occurs, either in the direction of
adaptive attainment, maintenance, or surpassing of
'niormal" levels of proficiency, or maladaptive outcome
behaviers or consequences. (p. 272)
There are two ideas implicit in this definition: {a} in
cognitive aging one area of maintained ability 1s used to
compensate for objective or perceived declines in other
areas of cogniticon te achieve a balance between the demands
of the environment, perscnal expectations and behaviour
(Dixon & Backman, in press); and (b) the ability to
compensatre for deficits requires an awareness of the
mismatch between environmental demands and skill level.
thereby relating an understanding and beliefs regarding
functioning to daily performance (Dixon, 1988%).
Cavanaugh (1989) outlines three types of awaresness that

are active in memory compensation, (&) systemic awareness.




(b) epistemic awareress, and (¢) on-line awarenass.

Systemic awareriess refers to metamemory, or awareness of how
human memory functions and specifically an awareness of
one’s own memory function and capacity (Dixon, 1989).
Epistemic awareness describes the ability to judge how one’s
personal memory ability matches the demands of the
environment and whether changegs in memory ability reguire
behavioral changes tec maximize memory performance. OQOn-line
dwareness refers to the moment to moment memory monitoring
ro determine the effectiveness of memory performance.
Theoretically, there may be a dissociation between the level
of explicit verbal awareness of deficits and behavioral
expressions of deficit awareness., such as the use of
compensatory mechanisms (Feher, Larrsbee, & Crook, 1982),
Thus, the use of compensatory mechanisms does not
necessarily require the ability to provide an explicit
verbal réeport of all areas of perceived deficits.

Clearly, different research methodeg of compensation
focus on one area of awareness more than another (see Dixon
& Backman. in presp for a review). The literature reviewed
from this point will focus on guestionnaire methods of
investigation in the use of compensation strategies in
memory, thus examining systemic and/or epistemic awareness
as tnecessary conmponents of compensation.

Recent research has shown thiat elderly people commonly

rely on memory strategies, pogsibly to help them compensate




for real or perceived memory deficits (Reeves & Dobbs,
1382). 1In addition, specific types of strategies appear to
be preferred, with external memory aids, such as netes and
lists reportedly used to a greater extent than intermal
merhods of mmemonics {Jackson, Bogers, & Kerstholt, 1988).

While the body of research regarding the use of memory
strategies 1s growing, the research esxamining the use of
memory strategies by individuals diagnosed with AD is
limited, despite the possibilities that this knowledge could
be used to facilitate cognitive rehabilitation programs. In
zddicion, research is needed to examine longitudinal changes
in the use of memory aids by very old adults, and whether
changes in the reported use of memory aids parallels changes
in cognitive performance.

Awareness of Deficit and General Intelligerice

The literature reviewed to this point indicates that
both AD and healthy elderly adults are likely to experience
some degree of cognitive deficit, ranging from minor to
severe, As the concept of compensation is assumed Lo be
directly relatred to awareness, research indicating that
older adults are capable of compensating for deficits
suggests that they are aware of the mismatch between
environmental demands and their ability to effectively
sati1sfy those demands (Dixon, 1989%; Reeves & Dobbs, 19982).
Levine (1990) contends that awareness of deficits reguires

the ability to reason and make irnferences, as well as the




ability to learn new information. Aas would be expected,
impaired deficlt awareness is a common finding in many
neurclogical digorders, such as dementia where these
abilikties are impaired (McGlynn & Kaszniak, 1990). while
these studies reflect the possibility that awareness of
cognitive functioming is related to intellectual ability
Iitrle resesrch has assessed this relationship in healthy
alderly adults.

Studies investigating awareness of deficit in AD
patients generally find a decline in the level of awareness
with progression of the disesase, despite the large range of
wnterindividual wvariability in demented individuals (MeGlynn
% Schacrter, 198%). 1In a parallel manner, AD patientg often
exhibit an inverse relationship between the degree of
cognitive impairment and depression, with the least impaired
patients showing the highest level of depression (Burns et
al., 1990; Pearson, Teri, Reifler, Burton, & Raskind, 1989;
Reisberg, Ferris, Borenstein, Sinaikeo, de Leon, & Buttinger,
1986). Studies indicating a higher reported level of
depression at the stage of AD when patients are likely to be
aware of their declining cognitive abilities suggest a
relation kbetween general intelligence and awareness, such
that the perception of cognitive difficulties may contribute
to feelings of dysphoria {Burns et al., 1992; Pearson et
al., 1989). Further research is needed to investigate the

relation between gsneral intelligence, deficit awareness,
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and depression.

Cognitive Aging and Depregsion

With increased age individuals become more susceptible
to chromnic and acute 1llness which may contribute to an
increased rate of cognitive decline (Schaie, 13830).

Deficits in cognitive or physical functioning, including
organic brain disorders, have bgen found to ceincide with
increased levels of depression (Addington, 1986). Although
diagnosing clinical depressicon in an elderly population is
problematic, it is estimated that approximately 15% of
community dwelling elderly adults in the United States have
substantial depressive symptoms (Blazer & Williams, 1980).

The literature suggests that depression has a negative
impact on specific cognitive processes (Abram, Redfiedl, &
Taylor, 1981; Calev & Erwin, 1985; Weingartner & Silberman,
1984; see Sackeim & Steif, 1988 for a review) such as
short-term memo¥ry (Bornstein, Baker, & Douglass, 1991). The
characteristice of short-memory deficits experienced by
depressed patients are similar across the lifespan
{Niederehe, 1985). Memory deficits are generally of concern
to depressed patients, suggesting that accurate self-
monitoring of memory function is maintained throughout the
iliness (Niederehe, 1986).

While depression has a negative impact on specific
cognitive abilities, researchers have not yet determined the

global influence of depression on the cognitive abilities of

s . L
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very old adults (Domnelly, Murphy, Gocdwin, & Waldman, 1982;
Miller, 1975), A large body of research indicates that from
childhood to adult middle-age, deficits are usually found in
the WATS-R PID scores of people whe have experienced
depressive episcdes (Sackeim, Freeman, McElhiney, Coleman,
Prudic, & Devanand, 19%2; see Kluger & Goldberg, 19%0, for a
review) . Further research ig necessary to assess the
impact of depression on cognitive abilities later in life.

Bs 1s common with many cognitive disorders when self-
awareness and social orientation are preserved, AD patients
may also experience depressive symptoms (Cohn & Neuman,
1978). While depression is not as common in AD as it is in
subcortical dementing illness, late-onset depression may be
an early marker of AD (Lezak, 1983). Reifler and Larson
11988) report that 20-30% of AD patients present with
depressive symptoms.

Depression in AD tends to occcur more freguently in the
early stages of the illness, Burns and his colleaguss
(1990) found that AD patients scoring higher on the Mini
Mental Statug Exam (MMSE: Folstein, Folstein, & McHugh,
1976) reported more depressive symptoms than those scoring
at a lower level. However, in the same study cbserver-rated
depression scores did not vary between the groups. The
discrepancy between self-report and cbserver-rated
depression scores highlights the preblem of interpreting

behaviocur in this population.
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It has been suggested that the dichotomy of depressed
and non-depressed AU patients ie an indication of two
different sub-types of AD {(Rovner, Broadhead & Spencer,
1282). Similarities in the rate cf cognitive decline in
depressed and non-depressed demented patients over the
course aof one year doesg not support this view (Burns,
Jacoby, & Levy, 19%0; Lopez, Boller, Recker, Miller, &
Reynolds, 1990),

As the rate of decline im cognitive abilities is
variable throughout the ocourse of AD, it must be considered
that the coexistence of depression and cognitive decline may
exacerbate the symptomology of each condition, resulting in
excess disability (Barr et al., 1992; Reifler et al., 1888;
Teri et al.,, 1990). The pattern of WAIS-R scores lends
support for the theory of excess disability. as deficits in
cognitive functioning are greater in Performance IQ in
depressed than in non-depressed AD patients (Gfeller &
Margolis, 199C), similar te the findings reported earliex
for healthy, depressed adults (e.g., Kluger et al., 1990).
Summary

Research suggests that there are similarities in the
types of deficits experienced by very old adults who are
healthy, those diagnosed with AD and those who are
depressed. First, healthy, nondepressed very o©ld adults
show greater declines on the PIQ subscale than the VIQ,

(Sattler, 1982). Second, healthy depressed adults reflect
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similar deficits in WAIS-R scores, although they show a
greater severity of deficits than nondepressed, healthy
adults (Rluger et al., 19%0). Third, rondepressed AD
subjects also show a similar pattern of results, but the PIQ
score is lower than rthat of patients who are only diagnosed
as depressed (Lezak, 1983). Finally, depressed subjects
also diagnosed with AD exhibit the greatest degree of
deficit on PIQ measures relative to VIQ sceoring (Gfelléer &
Margolis, 1990). Further research is needed to assess the
parallels bertwaen the patterns of cognitive changes
associated with depression and those related to the normal
process ot aging im very old adults,

Goals of the Study

The present study has four main goals. The first is to
examine the differential performance of healthy and demented
very cld adults on the VIQ, the PIQ and the MMSE tests of
intelligence. It is expected that the AD group will score
lower on the MMSE and the WAIS-R subscales than the healthy
group, particularly on the PI¢ scale of the WAIS-R. The
PIQ/VIQ ratio is expected to be smaller for the AD
participants than the healthy participants.

The consistency of performance on the intelligence
tests over the course of the study 1s also of interest. It
1s expected that the performance ¢f the healthy group will
show little change over the two year period and the PIQ/VIQ

ravio will also remain constant. The AD group 1is expected
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to have greater declines an all cognitive measures than the
healthy group. The BIQ/VIQ ratio is expected to show little
change over time, reflecting declines in the VIQ tasks of
the WATS-RK, as well as the PIQ tasks.

The second goal of the study is to investigate the use
of compensatory memory strategies in this sample. It is
expected that healthy adults will report greater use of
memory strategies at the initial assessment than those
diagnosed as AD. The use of memory strategies by healthy
adults 1s expected to increase over the two years of the
study. In contrasgst, the reported use of strategies by AD
participants is expected to show a decline parallel to the
reduction in cognitive abilities. In wview of the literature
fe.g., Reeves & Dobbs, 1992), it is alse expected that both
healthy and AD participants will report greater use of
exrernally based strategies than internal memory strategies.

The third goal of the study is to investigate the
relationship between general intelligence and awareness of
cognitive abilities. Specifically, the guestion of whether
general intelligence 1s related to the level of deficit
awarenesgs in healthy and demented very old adults will be
investigared. The literature suggests that participants
with low scores on intelligence measures are likely to have
reduced insight into the degree of cegnitive dysfunction, in
contrast to those with higher intelligence scores.

Therefore, it is ewpected that healthy participants will
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have greater ingight regarding memory Eunctioning than AD
participants. Further, it is a common finding that
functional impairment often leads to feelings of dysphoria
{Lezak, 1883), Therefore., a greater awareness of memory
impairment is expected to be related to higher levels of
depressive symptoms.

The fourth goal of the study is to examine the effects
of depression on the intelligence test performance of
healthy and AD elderly adults. It is expected that
depressed healthy individuals will score lower on PIQ
measures than nondeprassed healthy subjects, while the VIQ
score 18 not expected to ke significantly different between
these two groups. Depressed AD participants are also
expected to show a decline on PIQ scores relative bto the
nondepressed AD sample, while the VIQ scores are not

expected to differ significantly from this reference group.
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Chapter III
Met hod

Participants

The entire population of 2368 adults over the age of 75
yvears from the Kungsholmen parish in Stockholm, Sweden, were
interviewed in 1987 as Phase 1 of a study designed to
investigate the incidence and prevalence of disease
resulting in dementia. Study participants were screened
using multiple measures (e.g., social interview, multiaxial
medical diagnosis, and cognitive assessment) .

In Phase 2, 380 individuals scoring less than 24 on the
MMSE (Folstein et al., 1975) were matched with 354 controls
who scored 24 or more on the MMSE. Of those scoring less
than 24 on the MMSE, 66 died or became untestable between
Phase 1 ard Phase 2, Thus, the sample in Phase 2 consisted
of 314 participants with a diagnosis of suspected dementia
and 354 healthy contreol participants (N = 668).

Participants in the current study were drawn from this
sample of 668 adults. Because the first goal was to obtain
a sample of relatively cognitively intact adults between the
dges of 75 and 85 {as of October, 1987) only those born
between 1902 and 1912 with a MMSE score greater than 20 were
included. A second gocal was to select participants who were
relatively free of disabilities that could affect test
results. Participants with the following physical

conditions were excluded from the study: (a) severe




gardiovascular disease, (b) liver, kidney or lung
dysfunction, (c) neurglogical or psychiatric disorders,
{d) severe visual or auditery deficits, (e) hypothyroidism,
(£} vitamin B-12 deficiency. or (g) participants who used 1
anticholinergic drugs. As testing was conducted in a F
research facility partigipants unable to present for testing
due to physical disabilities were also excluded.

The current study included 106 individuals meeting

these critexyia. At the initial assessment (Occasion 1) 95

=

participants were classified as healthy and 11 were
diagnosed with prebable AD according to NINCDS/ADRDA

criteria (McKhann, Drachman, Folstein, Katzman, Price, &

Stadlan, 1984). This subsample will be referred to as
Subsample 1 in further discussion. The sample
characteristics for Subsample 1 at the first occasion of
assessment are shown in Table 1.

As there were five occasions of measuremerit at six
month intervals some participants shifted status {healthy to

probable 2D}, or failed to return for one or more testing -

sessions. Changes in the sample at each occasion of

measurement are shown in Figure 1. Following the fairst

occasiorn of data collection in the present study 19 healrhy

participants were randomly selected from the sample for

participation 1in an independent pharmacclogical study, and
two demented participants became unavailable for testing.

At Occasien 2 one healthy participant was reclassified as
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probable AD. Thus, on Occasion 2 the sample (N = 85)
included 75 healthy and 10 AD participants, ranging in age
from 77 to 87 years. At the time of Occasion 3 (N =78) 11
healthy and three AD participants failed to return for
testing, In addition, seven healthy participants who were
unavailable for testing on Occasion Z were successfully
retested on Occasion 3. The resulting sample of 71 healthy
and seven AD participants completed the 3rd occcasion of

asting. Occasion 4 was completed by B3 participants, 65

)

healthy and 18 AD, §Seven Healthy participants were
unavallable for the fourth assessment. A follow-up medical
examination carried out on Occasion 4 reclassified nine
healthy participants as probable AD, in addition twa AD
parcicipants and two hezalthy participants who failed to
complete Occasion 3 were successfully included in the fourth
assessment. At Oceasion 5 (N = 7%) 62 healthy and 16 AD
participants were retested. Five healthy and two AD
participants failed to return for testing following Occasion
4 and three healthy participants who were unavailable for
testing on Occasiocn 4 were included in the fifth occasion of

data collection.

Insert Figure 1 about here

Given this changing sample composition over the five

assessment occasions, careful delineation of subsamples
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targeted in various analyses is required. Five subsamples
were defined. The characteristics of each sample at
Occasion 1 is presented in Table 1. Subsample 1 is the
sample of healthy and AD participants asg it was defined by
the original diagnosis. At the first occasion of assessment
the healthy group of participants included those who would
be diagnosed with AD six months later, on Occasion 2 oxr 18
meonths later, on Occasion 4 (see Figure 1). As the healthy
group in Subsample 1 included those who would later be
diagnosed with AD, this sample was not used in any major
analyses. In Subsample 2,‘the healthy subjects are defined
a5 those who maintained a healthy diagnosis throughout the
five occasions, with those who would be later diagnosed as
demented removed from the healthy sample. The AD subjects
are defined as those who were diagnosed as demented on
Occasion 1. In addition, those who were diagnosed with AD
ar Occasions 2 and 4 were removed from the healthy sample
and added to the demented group. This c¢reates a sample of
85 healthy and 21 AD subjects, with Occasion 1 defined as
the first cccasion of assessment following diagnosis (e.g..
Occasion 4 would be classified as Occasion 1 following
diagnesis for subjects who were diagnosed with AD on
Oceasion 4). ThHis sample is appropriate for analyzing some

questions concerning group differences on one occasion.
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Tnsert Table 1 about here

Subsample 3 is defined as an extension of Subsample 2,
with the provigion that only subjects who were present over
two occasions following didgnosis were included. The
subjects in the healthy group were never diagnosed with AD
during the study and were present on Occasions 1 and 2. The
2D sample includes participants who were diagnosed as AD at
the initial assessment, and were also present on Occasions 1
and 2. &as well, the subjects diagnosed as AD on QOccasions 2
and 4 were classified as AD, with the occazion of diagnosis
designated as Occasion 1. Participants in the pooled AD
gample were included in Subsample 3 if they were present on
the occasion of their diagnosis, as well as the occasion
following their diagnosis of AD.

Subzample 4 defirned the healthy participants as those
whe were never diagnosed with AD at any time during the
study. The demented subjects were thoge who were diagnosed
at the initial assessment. The participants who were
diagnosed as AD on Occasion 2 or Occasion 4 are not included
in thisg sample. BAll participants in Subsample 4 were
present for all five occasions. Subsample 5 included the
healthy subjects who were never diagnosed with AD at any
time during the during study. The demented sample in

Subsample 5 varies acrcss occasions to include AD
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participants on the occasion they were diagnosed with AD.
Specifically, the AD sample at Occasion 1 only includes
those who were diagnosed with AD at the initial assessment.
The subject diagnosed with AD on Occasions 2 enters
Subsample 5 as part of the AD sanmple on Occasion 2.
Similarly, those who were diagnosed with AD on Occasion 4
are included in Subsample 5 as AD subjects at Occasion 4.
Subsample 5 is useful for comparisons of groups or variables
on specific cceasions.

Measures

Four assessment measures were used in the study:

(@) the Mini-Mental State Exam (MMSE: Folstein et al.,
1975); f(b) selected subrests from the Wechsler Adult
Intelligence Scale-Revised (WAIS-R: Wechsler, 1981);

(c) selected items from rhe Comprehensive Psychopathology
Rating Scale (CPRE: Asberg, Schalling, & Sedvall, 1978); and
fd) the Compensaticn Questionnaire (CQ: Dixon & Backman, in
press) .

MMSE. The MMSE (Folstein et al., 1975) is a
well-established brief exam of 11 Questions assessing
general cogrnitive functioning, areas of orlientation,
attention/concentration, memeory, praxis and language. The
MMSE is scored on a scale from (0 (lowest) to 30 (highest
level of cognitive functioning). The brief nature of the
MMSE makes it particularly well suited te this study where

it is desirable to obtain multiple measures within a short
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period of time to avoid overtaxing the elderly participants.
The MMSE has a reported 34 hour tesgt-retest reliability of
I = .89 (Folstein et al., 1975) with depressed inpatients,
and a 28 day retest reliability of ¥ = .99 with dement ed
inpatients. However, 0Olin and Zelinski (1991) found the
psychometric properties of the MMSE to be less reliable with
healthy subjects {mean age of 71.24, SD = 5.96) over a one
year period, reporting a test-retest Correlation of r = .34,

WATS-R. 'The WAIS-R (Wechsler, 1981) is a standardized
comprehensive test of intelligence. The WAIS-R is a widely
used and reliable assessment tool with reported subtest
split-half reliability coefficients ranging from r = .66
(Picture Arrangement) ro r = .90 (Picture Completion);
Verbal and Performance subscales of r = .95 and r = .94
respectively, in a sample of normal elderly North Americans
80 years of age and over (Ryan et al., 1%90a). The scores
from the WAIS-R were scaled without adjustment for age
(Wechsler, 19%&1). In a younger sample (mean age of 7.1
years) the one year test-retest coefficients ranged from
L = .65 for Picture Completion to X = .91 for Digit Symbol
(Snow, Tierney, Zorzitto, Fisher, & Reid, 1989). Snow and
his colleagues (1989) report high retest reliability for the
VIQ fr = .86) and the PIQ (£ = .85) subscales.

The traditicnal two-factor model of WAIS-R subtests,
forming the Verbal and Performance subscales has been shown

to reliably capture the underlying factors of measured
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intelligence 1n a sample of healthy older adults (Ryan et
al., 18%0b; Smith, Ivnik, Malec, Petersen, & Tangalos,
1992), This study includes three subtests from the Verbal
subscaleg, Information, Digit Span, and Similarities, as well
ag four subtests from the Performance subscale, Block
Design, Ficture Completion, Picture Arrangement and Digit
Symbol Substitutioen.

CPRS. The CFRS (Asberg et al., 1978} 1s a pool of
items designed to assess different aspects of
psychopathology. A unigue aspect of the CPRS is the
dccommodation of two rating sysktems, one rating the
self-reported symproms cf the study participants {e.g.,
reported feelirngs of sadness) and the other rating observed
signe (e.g., cbserved sad affect). Items are scored on a
scale indicating absence of symptom (0), possible pathology
(1), prokable parhology {(2), and extreme pathology (3).
Specifically of interest in the present study are items
designed to assess depressive symptoms and a measure of
observer-rated awareness of cognitive deficits. Several of
Ehe depression items have been used in previous research
{e.g., Martinsen, ¥riis, & Hoffart, 1989; Montgomery &
Asberg, 1979; Perris, Eisemann, von Knorring, & Perris,
1984) ., The items selected for this study do not replicate
existing CFRS depression scales., Instead, a new scale
consisting of nine self-reported and three observer-rated

items from the origimal CPRS item pool, as well as two
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gdditional self-report items from the Perris et al., (1984)
scale will be used to reflect the criteria of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-III-R:
American Psychiatric Association, 1987) for depressive
symptoms., A descriprion of the l4-item depression scale and

scoring Ccriteria is shown in Table 2.

Insert Table 2 about here

The scale reflecting DSM-III-R criteria for major
depression was established through the following item
selection process. First, a description of each CPRS item
included in the asgsessment was reviewed to select items
measuring depressive sympLoms. Second, in consultation
with a clinical psycholecgist, items were matched as closely
as possible to the diagnostic ¢riteria for major depression
established in the DSM-III-R, All items relevant tg the
diagnostic criteria were included in the scale. The
Cronbach’s coefficient alpha ranged from .58 to .88 with
healthy participants over the five occasions of the present
study.

To determine a scoring of depressive symptoms similar
Fo DSM-III-R a method described in Radloff‘s (1891) scoring
of the Center for Epidemiologic Studies Depression Scale was
used. This method is only approximate since the CPRS lacked

a measure of energy level and does not include a time frame

FON L 1}




Lad
=

for symptom diuration, Part A, including items measuring
dysphoric mood, was scored separately from Part B, which
included items measuring other symptoms of depression (e.g.,
somatic, suicidal thought) (see Table 2). Positive
regponses were reguired for both Part A and Part B for an
individual to be considered as presenting significant
depressive symptoms.

CQ. The CQ (Dixon and Backman, in press) is a
theory-based instrument developed to provide a reliable tool
for collecting general information on the forms and
merhanisms of memory compensation resulting from an
awareness of memory deficit in daily life, This self-report
measure consists of 45-items providing six scales measuring
forms of memory compensation and a seventh scale designed to
assess the degree of changes over the last five to ten years
in each of these six areas. Examples of the seven scales
are shown in Table 3. The CQ shows a high degree of
internal consistency with healthy study participants over
the five waves of data collection in the present study

(Cronbach‘s alpha ranging from .86 to .93).

Insert Table 3 about here

Procedure
All study participants were tested in Stockholm,

Swaden. The desigrn of the present study included five

AR



dssessment occasions at six month intervals to provide a
longitudinal assessment of cognitive functiening and mood.
Testing was conducted in (a) Fall 1989 (Occasion 1),

(bl Spring 1990 (Occasion 2), (¢) Fall 1990 (Occasion 3),
(d} Spring 1931 {(Ocrasion 4), and (e) Fall 1891

{Occasion 5). The design of the study, over the two year

period of assessments, is shown in Table 4.

Insert Table 4 about here

As Table 4 indicates, the MMSE, the CPRS and the CQ
were administered on sach assessment occasion (five
occasions). To reduce training effects the WAIS-R was
administered only on occasions one, three, and five allowing

a one year period between retests.



Chaptar IV
Results

The objectives for the statistical analysis of the
present study are (a) to examine the measurement
characteristics of the four instruments across multiple
ocrasions in two samples, (b) bo examine group differences
occurring over a two year time-span in the intelligence
scores of very old, community dwelling research participants
who were diagnosed as healthy or as probable AD, (e¢) to
investigate the use of compensatory memory strategies in
this sample, and (d) to assess the relations between scores
of intelligence, depressive symptoms and awareness of
cognitive decline.

Reliabality Analysis

B 1= L

The initial set of analyses examined the psychometric
characteristics of the WAIS-R, the MMSE, the CQ and the
CPRS. Two indicators of reliability were used: (a)
Cronbach’'s alpha, an indicator of internal consistency, and
(b) Pearsomn-R test-retest correlations.

WAIS~R. The intermal consistencies of the abbreviated
Verbal and Performance scalegs of the WAIS-R for Subsample 2
were examined on the three occasions they were measured.

The Cronbach’s alpha for the healthy participants was .68 at
Occasion 1, .75 at Occasion 3, and ,80 at Occasion 5 for the

Verbal scale. Cronbach's alpha for the Performance scale



34
wag .77 at Ocrcasion 1, .87 at Occasion 3, and .82 at
Oceoasion 5.

Occagion 1 of Subsample 2 provided the only occasion of
measurement with sufficient number of AD participants to
calculate Cronbach’s alpha for the WAIS-R scales, The
Cronbach’s algha for AD participants was .53 for the Verbal
scale and .77 for the Performance scale.

The tegt-retest reliability of the abbreviated WAIS-R
sibscales and individual tests were examined with the
healthy participants in Subsample 4. The results presented
in Tabkle 5 show that the two year test-retest reliability of
the VIQ (xr = .80} and the PIQ (r = .84) for the healthy
participants were acceptably high. The test-retest
reliability correlationg of the individual subtests over the
two year period for the healthy participants ranged from

r = .33 for Picture Arrangement to £ = .86 for Informatiomn.

Insert Table % about hers

MMSE. The test-retest reliability cover five occasions
for the MMSE in Subsample 4 is shown in Table 6. Over the
two year period for the healthy participants the correlation
wag ¥ = .66. 'The correlations over the six month period
between Occasions 1 and 2 were ¥ = .79 for the healthy

participants and r = ,54 for the AD participants.

N R !



35

Insert Table & about here

CQ. The internal consistencies (Cronbach’'s alpha) of
the CO subscales for the healthy and demented participants
as defined by Subsample 2 are shown in Table 7. Overall, a
pattern of moderate to high internal consistency is shown
for healthy and 2D participants across the seven subscales.

Th

m‘

Cronbach’'s alpha for the total CQ, excluding the Change
subscale, acreoss the five occasions ranged from .85 to .82
for the healthy participants. The Cronkach®s alpha for thse

AD participants was .91 on Occasion 1 and .86 on Occasion 2.

Insert Table 7 about here

T

The test-retest cortelations of the CO subscales over
the two year assessment period (Cccasions 1 - 5) ranged from
xr = .32 for the Charge subscale to xr = .70 for the External
subscdle for the healthy participants. The test-retest
correlations for the interval between Occasions 1 and 2
ranged from r = .41 (Effort) to xr = .79 (Internal) for the
healthy participants, and r = .29 (Time) to £ = ;74
(Success) for the AD participants, ALl reliability

coefficients are shown in Table 8.



Insert Table 8 about here

CPRS. The Cronbach’s alpha of the CPRE DSM-based
depression scale for the healthy and AD participants, as
shown in Table 9, ranged from moderate to high across the
five occasions for the healthy participants. As shown in
Table 10 the test-retest correlation for the healthy
participants over the twe year period (Occasions 1 - 5) was

= .52, The test-retest correlation over the six month

|5

interval between Occasions 1 and 2 for Subsample 3 of the AD

participants was minimal {x = .09),

Insert Tables 9 and 10 about here

Group Differences in Intelligence Test Performance

VI0 and PIQ subscales. The hypothesis that the healthy

participants in this study would score higher on the VIQ and
PIQ subscales of the WAIS-R than the demented participants
was supported in these analyses. The scores from Subsample
2, with those who would later be diagnosed with AD removed
from the healthy grecup and added to the pooled group of
parcicipants with a diagriosis of AD, were used in this
analysis. To examine the effects of diagnosis (healthy and
AD) on the VIQ and PIQ subscales from Occasion 1, a

multivariate analysis of variance (MANOVA) was conducted.
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s the intelligence scores of the participants diagnosed as
AD on Opecasions 1 (n = 11) and 4 (n = 9) were not
significantly different, £ = -.89, p > .05, these data were
combined to represent the first occasion of measurement
following diagriosis, The between-subjects MANOVA indicated
a significant effect for Diagnosis, Wilks*® F(2,99) = 16.70,
p < .00L. As expected, the healthy subjects scored
significantly higher on both the PIQ (M = 24.47, SD = 6.12)
and the VIQ (M = 27.€9, SD = 5.76) than did the AD subjects
(PIQ M = 16.00, 8D = 5.28; VIQ M = 20.00, SD = 4.58,
respectively) .

The consistency of the performance of the healthy and
AD groups on the VIQ and the PIQ measures was also of

interest. It was hyporhesized that the performance of the

P Ll 1

healthy group would show little change over the two year
period, while the VI and the PIQ scores of the AD group
would show significant decline., The data from Subsample 4,
providing diaonostically uniform groups of healthy and AD
participants cover three occasions, were used in this
analysis. To investigate the effects of diagnosis across
the rhree occasions on the VIQ and PIQ subscale scores, a
2 x 3 (Diagnosis x Occasion) MANOVA, with repeated measures
on the last factor was dene. The results indicated a
significant effect for Diagnosis, Wilks’® F(2.43) = 7.36,

p < .002, but the Occasion effect was not significant,

Wilks® F{4,41) = 1,71, p > .05. The Diagncsis x Occasion
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interaction was significant, Wilks“* F(4,41) = 2.85, p < .05.
Follow-up univariate analyses of variance (ANOVAs) were
done separately on both the VIQ and PIQ subscale scores with
the means shown in Table 11, A Bonferromi correction
established the significance level at .01. With the VIQ
stores there was a significant effect for Diagnosis,
Ftl,44y = 14.79, p < .001, MSe = 105.51; and & significant
Diagnosis x Ocgasion interaction, F(1,44) = 8.07, p < .007,
MSe = 7.83. Healthy participants scored higher than AD
participants across occasions. As shown in Figure 2, the
interaction was due to a greater mean difference betbtween
healthy and AD participants at Occasion 5 than at Occasion

1, a5 the scores of the AD participants declined.

Insert Figure 2 about here

The follow-up ANOVA for the PIQ subscale, with a

Bonferroni corrected level of significarce set at .01,
indicated a reliable maein effect for Diagnosis,
F(l.44) = 7.87, p < .007, MSe = 122.67, but the Occasion
effect arnd the Diagnosis x Occasion interaction were not
significant. The PIQ scores are plotted in Figure 2 for
comparison purpeoses. Across occasions the healthy

participants scored higher than the AD participants.
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Inserr Table 11 about here

Az the number of participants in each diagnostic group
was unequal, a group of healthy participants (n = 10) was
matched to the AD group (n = 5) of Subsample 4. The
matching was done by independent raters on the demographic
variables of age, education and gender. The test-retest
c¢orrelations of the matched healthy group for the PIQ and
VIC WAIS-R measures was similar to that of the original
group. As with the larger group, it was expected that the
VIQ and the PIQ scores of the healthy group would remain
constant over the three occasions and the scores of the AD
group would show decling. To examine the effect of
diagnosis on the VIQ and PIQ subscales atross the three
occasions two independent 2 x 3 (Diagnosis X QOccasion)
MANOVAs were done, with repeated measures on the last
factor.

The MANOVA for the VIQ scores indicated a significant
effectc of Diagnosis, Wilks' F(1,13) = 18.80, p < .001; of
Occasion, Wilks* Fi(2,12) = 7.39, p < .008; and a Diagnosis x
Occasion interaction, Wilks® F(2,12) = .53, p < .005. The
fellow-up ANOVA on the VIQ subscale, with a Bonferroni
corrected level of significdance set at .01, indicated a

significant effect for the Occasion, F(l,13) = %.71,
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p < .008, MEe = 3.32; and the Diagnosis ¥ Occasion

interaction, F(1,13) = 18.05, p « .0Q01, MSe = 3.32. The
interaction was attributable to an incredse in the VIQ
scores of the healthy participants between Occasion 1

(M

26.60, SD = 3.41) and Occasion 5 (M = 27.40,

SD

I

4.581, while the scores of the AD group declined from
Occasien L (M = 20.80, 8D = 2.39) to Occasion 5 (M = 15.60,

80 = 3.72).

The MANOVA for the PIQ subscale showed a main effect
for Diagnosis, Wilks’ F(1,12) = 5.62, p < .04. The effect
of Occasion was not significant, Wilks* F(2,.11) = .57.

P > .01l; nor was the Diagnosis x Occasion interaction,
Wilks* F(2,11) = .57, p » .01. The healthy subjects scored
higher (M = 24.17, SD = 6.50) than the AD subjects

(M = 16.17, 8D = 3.22} throughout the study.

It was hypothesized that the AD group would show
declines on the VIQ and the PIQ subscales acrcess the two
yvears of the study. The trends of the VIQ and the PIQ
scoring patterns for AD participants from Subsample 4
fincluding only those diagnosed with AD on Occtasion 1 and
present for the three occasions of assessment) were
analyzed, comparing Occasicns 1 and 5, with nonparametric
Wilcoxon Matched-Pairs Signed-Ranks tests. The andlyses
indicated that the VIQ scores cof AD participants (n = 6)
declined owver the two years from Occasion 1 (M = 20,00,

SD = 2.90) to Occasion 5 (M = 14.33, gD = 4.55) 2 = -2.20,
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p < ,03). 1In contrast, the PIQ scores did not differ
significantly (M = 14.17, SD = 5.23 and M = 12.83,
8D = 5.81, for Qcrasions 1 and 5 respectively). These

E
c

indings confirm the between-subjects repeated measures
MANOVA discussed earlier, although they are contrary to

expectations.

The literature suggests that changes in the PIQ and VIO

scores occur at different rates in the normal aging process.
To examine this trend, PIQ/VIQ ratios were calculated for
the healthy and AD participdrts from Subsample 4. & 2 x 3
(Diagnosis x Nccasion) MANOVA, with repesated measures on the
last factor and ratio scores as the dependent variable was
conducted. The effect of Diagneosis and the effect of
Occasion were mot significant, but a significant effect for

the Diagnosis x Occasion interaction was obtained, Wilks’

F{24,43) = 7.28, p < .002. The follow-up ANOVA showed &
significankt interaction, F(l,44) = 12.99, p < .001,
MSe = .02, with the Bonferroni corréection éstablished at

—_—

L025. As shown in Table 12 and Figure 3, the mean
difference between the ratios for healthy and AD
participants was significant at Occasion 5. A&As the ratio
for the healthy group became smaller the ratic for the AD
group increased. An inspection of the VIQ and PIQ means in
Table 11 shows that the decline of the healthy group was due
to an increase 1n the mean difference between the VIQ and

the PIQ scores. The increased ratioc of the AD group is due

¥ u
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to the decline of the VIQ scores, reducing the difference

between the VIQ and the PIQ scores of the AD sample.

Insert Table 12 and Figure 3 about here

Diagnostic classification by WAIS-RE subtests. To

determine the best linear combination of WAIS-R subtest
scores for the correct classification of study participants
by diagnosis, &a discriminate function analysis was
conducted. A step-wise variable selection method was used
with rhe prior probabilities of classification set at .83
for classification as healthy and .17 for classification as
aD. The results showed that the combined subtests of
Information, Similarities, Digit Span, Picture Completion
and Blocks correctly classified 88.35% of the cases, with
3,5% false positives for the healthy group:. and 50.0% for
the AD.

MMSE. To evaluate the hypothesis that the healthy
parricipants would score higher than the AD group on the
MMSE at Occasion 1, a one-way analysis of variance {ANOVA)
was done, with diagnosig (2) as the independent variable.
The data from Subsample 2 were used in this analysis with
the healthy group defined as those who were never diagnosed
as AD, and the AD group composed of the subjects who were
diagnosed as AD at any time throughout the study. The ANOVA

indicated a significant effect for Diagnosis,

a3 i
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F{1,104) = 92.54, p <« .001. The healthy participants scored
higher on the MMSE at Ocpasion 1 (M = 28.36, SD = 1.75) than

the AD participants (M = 23.57, SD = 2.98).

It was expected that the MMSE scores of the healthy
participants would remain stable over the first two
occasions of the study, while the scores of the AD group
would decline, The effect of diagnosis on the MMSE scores
of Subgsample 3 (healthy participants who were never
diagnosed with AD and AD participants who were diagnosed
throughout the study, on two occasions) over six months was
examined with a 2 x 2 (Diagnosis x Occasion) MANOVA, with

repeated measures on the last factor and MMSE scores as the

dependent variable. The MANOVA showed a significant effect

A H

for Diagnosis, Wilks’ F(1l,86) = 75.95, p < .001; but dad not
indicate a significant within-subjects Occasion effect,
Wilks’' F(1,86) = .B7, p > .05; or the Diagnosis x Occasion
interaction, Wilks’ F{1,86) = .01, g » ,05. The effect of
Diagnosis was due to healthy participants scering higher [M

= 28.34, 2D

1

1.89) than the AD participants
(M = 23.55, 8D = 3.49).

To axamine the trend of the MMSE scores across the two
yvears of the study for the healthy participants in Subsample
4 [present on Eive occasions and never diagnosed with AD), a
one-way, five-occasion repeated measures MANOVA, with MMSE
scores as the dependent variable was done, The MANOVA did

not indicate a significant effect for Occasior, Wilks*



F(4,44) = .06, p > .0%. As expected, the scores of the
healthy participants did not vary significantly over the
five occasions of the study.

Group Differences in Reported Compensation Strategies

Analysis were conducted to investigate the hypothesis
that hegalthy participants would use memory strategles more
Ehan AD participants. The effect of diagnesis on the CQ at
Gceasion 1 for Subsample 2 (the healthy group were never
diagnesed with AD, and the AD group was a pooled sample of
thogse who were diagriosed throughout the study) was
investigated with a MANOVA using Diagnosis (healthy and AD)
das the between-subijects variable and with subscale scores
from the CQ as the dependent variables. The MANOVA
indicared a significant effect for Diagnesis, Wilks'
F(7.90) = 2.47, p < .03. Follow-up ANOVAs were unable to
determine a significant differences at the Bonferroni
corrected level of .007, between the means of the healthy
arnd AD group on any of the scales. The greatest difference
between the means of the two groups wags found with the

External subscale, with the healchy group (M = 3.95,

8D = .70) scoring higher than the AD group (M = 3.43,
8D = .89) for the AD group, althcugh as stated this
difference was not significant, F(1,96) = 6.88, p = .01.

To examine differences in the use of compensation

4]

trategies over six months (two occasions) in Subsample 3

(present over two occasions with the healthy group defined

AR



as never diagnosed with AD, and the AD group as a pooled
sample of those who were diagnosed throughout the study),
seven separate 2 x 2 (Diagnosis x Occasion) ANOVAs, with

repeated measures on the last variable were done, with one

i}

C¢ subscale as the dependent wvariable in each analysis. For

f

the purpose of comparison the means for each subscale on
each of the two occasions ars shown in Tabkle 13, The
repeated measures ANOVAs showed a significant effect for
Diagnosis with the Extermal subscale, Wilks*' F{1,81) = 7.36,

p < .0089; bur the within-subjects effect for Occasion was

not significant, Wilks' F(1,81) = .25, p > .05, ner was the

Diagnosis x Occasion interaction, Wilks’ EF(1,81) = 1,05, o]
p > .05. BAs shown in Table 13, healthy participants gﬁ
reported greater use of external memory aids (e.g., lists -

and notes) over the two oaccasions.

Insert Table 13 about here

The repeated measures ANOVA for the Internal scale did

not indicate significant effects for Diagnosis, Wilks‘

Fll1,81l) = .54, p > .05; nor the within-subjects sffect of
Occasion, Wilks' F(1,81) = .09, p > .05%; nor the Diagnosis x
Occasion interaction, Wilks® F(1,81L) = .02, p > ,05.

Aealthy and AD participants reported similar use of internal

memory aids (e.g.. "memory tricks®) over the two occasions.
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The repeabted measures AMOVA investigating the effects
of Diagnosis on the Investment of Time did not find a
significant effect for Diagnosis, Wilks“ F(1,78) = .66,

e > .05; for the within-subjects effect for Occasion, Wilks"
F(1,78) = 1.11, p > .05; nmor the Diagnosis x Occasion
interaction, Wilks' F{l1,78) = .57, p > .05. The healthy and
AD participants invested relatively the same amount of time
in memory strategies over the six months.

The 2 ®» 2 (Diagnosis x Occasion) repeated measures
ANOVA for the CQ scale measuring Reliance on Others over the
two occasions did not show a significant effect for
Diagnosis, Wilks' E(1,79) = 2.33;, p > .05; the within-
subjects effect of Occasion was not significant, Wilks”
Fr1,79) = .87, p > .05; but a significant effect was shown
for the Diagnosis % Qccasion interaction, Wilks”®
F{1,79) = 5.82, p < .02. As shown in Table 13, the mean
difference between the scores of healthy and AD participants
was greater on Ocgasion 2 than Occasion 1, as AD
participants reported more reliance on others to help them
remember, while the healthy participarnts reported less use
of this memory strateqy.

The repsated measures ANQVA assessing the effect of
diagnosis on the Effort subscale over the six moriths did not
show a significant effect of Diagnosis, Wilks’

F(1,81) = .1%, p » .05; nor a significant effect for

Occasion, Wilks’ F(1,81) = .54, p » .05; nor the Diagnosis x

FL ol 1
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Occasign interaction, Wilks* F(l,81) = .53, p > .05.
Healthy and AD subjects reportedly expended similar amounts.
of effort in memory recall over the six months,

The repeated measures ANOVA investigating the effect of
diagnosis on the Criteria for Sucgess in remembering over
six months did not show a significant effect for Diagnosis,
Wilks’ F(1,81) = 1.04, p > .05; nor for the effect of
Occasion, Wilks‘ F(1,81) = ,10, p > .05; or the Diagnosis x
Qccasion interaction, Wilks’ F(1,81) = .16, p » .05,

Healthy and AD participants Yeported similar criteria for
remembering across the six months,

The repeated measures ANOVA to i1nvestigate the combined
use of memory strategies (the total CQ score excluding the
Change subscale) did not show a significant effect for
Diagnosis, Wilks’ E(1,81) = .23, p > .05 nor for the
within-subjects effect of Occasion, Wilks' F(1,81) = .25,

g > .05; nor the Diagnosis x Ocgasion interaction, Wilks’

F(1,81) = .41, p = .05. Healthy and AD participants

reported =zimilar use of compensation strategies over the two

occasions.

To investigate the hypothesis that the use of
compensation strategies by healthy adults would increase
over the two year course of the study a one-way. five-
occasion repeated measures MANOVA was conducted with each of
the CQ scales as dependent variables, for the healthy

participants from Subsample 4 (present on over the twe years

-
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and mever diagnosed as healthy). The MANOVA for the
External subscale did neot show a significant effect of
Occasion, Wilks’ F(4,31) = ,32, p » .05. Contrary to
expectations, the healthy participants’™ mean level of
External stratregy use did not change significantly over the
five occasions.

The MANOVA for the Intermnal subscale did not indicate a
significant eiffect for Occasion, Wilks' F(4,30) = 2.29,

p > .05. Healthy subjects mean use of Intexrnal memory
strategies did not wvary significantly across the two vears
of the study.

The MANOVA for the Investment of Time subscale did not
show a significant effect for Occasion, Wilks’

F(4,30) = 1.80, p > .05. The amount of time healthy
subjects invested in memory strategies did not c¢hange
significantly across the 5 accasions of the study.

The Reliance on Others MANOVA indicated a significant
effect for Occasion, Wilks’ Fi(4,31) = 5.21, p < .003. The
ANOVA, with a Bonferroni corrected level of significance set
at .01, showed that the mean score for Occasion 2 was
significantly lower than the mean score of Occasions 1 and

5, E(1,34) = 12.05, p < ,002, MSe = .22. Further follow-up

analyses were conducted to determine the significance of the
differences in reported use of the Reliance on Others

stratagy between specific occasions. The Bonferroni

ANl



corrected level of significance was established at .01. The
difference between the scores of Occasion 2 (M = 1.40,

8D = .63%) and Occasion 4 (M = 1.87, SD = .71) was tested
with a two-occasion, within subjects repeated measures
MANOVA. This comparison showaed a significant effect for
Ocgcasion, Wilks' F(1,34) = 20.81, p < .00l. A similar
repeated measures MANOVA, conducted with the scores from
Occasion 2 and Qccasien 3 (M = 1,86, 8D = .76} also showed a
significant effect for Occasion, Wilks*® F(1,34) = 13.25,

p < .002. A repeated measures MANCVA assessing the
difference between the scores of Occasion 2 and Occasieon 5
M = 1.7%, £D = .62) showed a significant effect for
Occasgion, Wilks’ Fil1,34) = 11.62, p < .003. A similar
repeated measures MANOVA testing the differences between
Occasion 2 and QOccasion 1 (M = 1.73, 8D = .65) also showed a
significant effect for Occasion, Wilks’ F(l1,34) = 8.29,

p < .008. As shown in Table 14, healthy subjects reported
significantly less use the Reliance on Others strategy on
Occasion 2 than on the cother occasions of assessment. &
two-occasion, within suhjects repeatbed measures MANOVA was
also cenducted to determine the significance of the
difference in the scores between Occasion 1 and Occasion 4.
The MANOVA did not show a significant effect for Occasion,
F(1,34) = 1.49, p » .0l. These analyses showed that the

higher order effects of Occasion found in the omnibus MANOVA

LG
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for the Reliance on Others subscale were due to the

significantly lower scores on Occdgion 2.

Ingert Table 14 about here

The repeated measures MANOVA examining changes over
time in the reported use of tasks relared to the Effort
subscale indicated a significant effect for Occasion, Wilks*’
Fl4,31) = 3.12, p < .03. The follow-up ANOVAs did not
indicate a significant difference between the occasions to
account for this effect, at & Bonferroni corrected level of
significance of .01. 1Indeed, an ANOVA indicated that the
mean score of healthy participants was higher on Occasion 4

(M = 2.88, 5D = .B8) than the average of the other four

occasions (M - 2.69, SD = .85), F(1,34) = 4.50, p < .05,
MS& = .24. An inspection of the means in Table 14 indicated
that the reported effort expended to rememher increased

between Occasion 1 and Occasion 4, dropping on Occasioen 5,
alrthough these differences are not significant.

The MANOVA investigating the effect for Occasion on the
Criteria for Sugcess subscale did not show a significant
effect, wWilks' F(4,29) = .76, p > .05. The criteria for
success of healthy participants did not differ across the

twe years of the study.
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A MANOVA assessing the effects of Occasion on the total
CQ scale, excluding the Change scale, indicated a
gsignificant effecr for Occasicon, Wilks®' F(4,31) = 5,08,

p < .004., The ANOVAs, with & Bonferroni corrected level set
at ,01, showed that the mean response to the total CQ was
significantly higher on Occasion 4 (M = 2.87, 8D = .60) than
the averaged scores of the remaining occasions (M = 2.75,

ED = ,59), F(l,34) = 6.88, p < .01, MSe = 06,

Follow-up analyses were conducted to determine the
significance of mean differences in the reported strategy
uses for specific occasions. The Bonferroni corrected level
of significance was set at ,025, A two-occasien, within-
subjects repeated measures MANOVA was conducted with the

mearn scores of Occasion 2 and Qoecasion 4, The MANOVA

AP

indicated a significant effect of Occasion, Wilks'’

F{

=

,34) = 14.33, p <« 001, A =imilar MANOVA was conducted
with the scores from Occasion 2 and Occasion 3, resulting in
a nonsignificant effect for COccasion, Wilks’' F(l1,34) = 5.33,
p > .025. The means in Table 14 indicate that the scores of
the healthy participants showed a nonsignificant decline omn
Ocoasion 2, then increased significantly tc Qccasion 4.

To irnvestiligate the significance of differences in the
reported use of Extermal and Internal memory strategies over
two occaslions, a 2 X 2 x 2 (Didgnosis x Strategy Type X
Occasion) MAENOVA was conducted, with repeated measures on

the last two factors and the External and Internal Messures
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as the dependent variables, The data from Subsample 3 were
used in this analysis, with the healthy group defined as
these who were never diagnosed with AD, and the AD group
composaed of a pooled sample of those who were diagnosed at
any time throughout the study. All participants were

present on two occasions. The MANOVA indicated that the

L)

effect for Diagnosis was significant, Wilks’ F(l1,81) = 4,18,

.05; as was the main effect for Strategy Type, Wilks‘

M |

(1,81) = 144.51, p < .001; but the main effect for Occasion
was not significant, Wilks’ F(1,81) = .24, p > .05. The
Diagnosis x Occasion interaction effect was not significant,
Wilks® F(1,8l) = .24, p » .05; nor was the interaction of
Diagnosis x Strategy Type, Wilks’ F(1,81) = 2.94, p = .05;
nor the Diagnosis x Occasion x 3trategy Type interaction,
Wilks” F(1,81) = ,55, p > .09. As shown in Table 13,
healthy participants (M = 3.21, SD = .70) reported greater
use of Internal and External strategies over the six month
interval than the AD participants (M = 2.96, SD = .76), and

both groups relied on External strategies (M = 3.71,

= .75) to a greater degree than Internal aids (M = 2.46,

o))
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To examine differences in the use of External and
Internal strategies over the five occasions, a 2 x 5
[Straregy Tvpe x Occasion) MANOVA, with repeated measureg on
both factors was carried out with the healthy participants

from Subsample 4 thealthy and present over the two years of
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the ztudy). The multivariate analysis showed the esffects of
Strategy Type were significant, Wilks' F(5,29) = 35,31,

p <« .001. The ANOVAs indicated a significant effect for
Strategy Type on each of the five occasions with a
Bonferroni corrected level of significance set at .0l. As
shown it Table 14, the pattern over the two years of the
stutdy reflecte the results of the first two occasions, with
healcthy participants reporting greater use of External
memory alds (M = 3.90, 8D = .73) than Intermal (M = 2.55.
50 = ,75), Ogecasion 1 F(1,33) = 141.06, p < .001, MSe = .24;
Occasion 2 F(1,33) = 144.38, p < .001, MSe = .27; Occasion 3

EF(1,33) = 112.65, p <« .001, MSg = .23; Occasion 4

E(l,:ﬂ}) = 84.9.0, e < .001, MSe = .35 OCC"aSi‘O]_i_ 5
Fil,33) = 78.75, p < .001, MSe = .35,

A 3 x5 (Strategy Type x Occasion) MANOVA with repeated
measures on the last factor was conducted with Investment of
Time, Bffort, and Reliance on Others as the levels of
Strategy Type to compare the reported use of these
subscales. The MANOVA indicated that the effect of Strategy
Type was significant, Wilks® F(2Z,32) = 60.20, p <« .001; as
was the effect of Ocecasion, Wilks’ F(4,30) = 7.69, p < .001.
The Ocrasion x Strategy Type interaction was not
significant, F(8,26) = 1.22, p » .05. With the Strategy

Type the ANQOVAs showed a significant effect,

AR I
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(we)

F(1,33) = 1

—

9.31, g <« .001l, MSe = .87, with a Bonferroni

corrected level of significance set at .025, The combined
strategies of Investment of Time and Effort (M = 2,68,

SD = .84) were reportedly used significantly more than the
strategy of Reliance on Others (M = 1.73, 8D = .66),

awareness of Deficits

The hypothesig that lower intelligence scores would be
related to reduced insight was investigated in these
analyses. To examine the relationship betwesen the awareness
of memory function and general intelligence, three sets of
cerrelations bstweaen MMSE scores and (a) the CQ subscale of
Change, as a self-reported assessment of changing memory
capacity, (bl the total CQ (excluding Change), and (c¢) the
Ewareness of Deficits item from the CPRS, were carried out
for each of the five occasions of measurement with scores
from Subsample § (healthy participants were never diagnosed
with AD, and the AD participants were included in the
anlalyses on the occasion of diagnosis). The correlations
showed that the relationship between the MMSE scores and the
CO measures of awareness of memory Ifunction were of a very
small magnitude (ranging from xr = ,003 to -.13), thus were
not significant at the Bonferroni corrected alpha level of
D < .003. 1n contrast, as shown in Table 15, the MMSE
showed a moderate relationship t¢ the CPFRS ZAwareness of
Deficit score, significant at p < .001 with higher levels of

intelligence related toe nonimpaired levels of awareness.
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Insert Table 15 about here

Bleecker. Bolla-Wilson, Kawas, and Agnew {(1988)
established an age-specific cut-off score for the MMSE of 26
or better for normal functioning adults between the ages of
B0-88. It was expected that cognitively impaired
participants (MM3E < 26€6) would have lower levels of deficit
awareness than the normal functiocning participants (MMSE 26
or above). The scores from Subsample 2 on Qccasion 1 were
standardized using Z scores for the CQ total and the CPRS
awareness measures in this analysis. To examine the effects
of Cegnitive Group (normal and impaired) and Awarensss Type
a 2 x Z MANOVA conducted. The analysis indicated a
significant effect for Cognitive Group, Wilks'’

Fi1,101) = 29.90., p < .001. As expected, the impaired

subjects scored significantly lower on both the CQ total

(Mean Z = -.67, 8D = ,72) and the CPRS awareness measure
(Mean Z = -.91, SD = 1.78) than the normal subjects (CQ
total Mean Z = .12, SD = .99; CPRS Mean 2 = .21,

SD = .56, respectively). This pattern of results suggests

that the impaired group indicated less awareness of
cognitive deficit than the normal group. The effect of
Awareness Type was not significant, Wilks® F(1,101) = .23,
p > .05, nor was the Cognitive Group x Awareness Type

interaction, Wilks' F(1.101) = 1.02, p > .05.

Ho B




586

To assegs changes in awareness of cognitive deficits
and intelligence over time, a 2 x 2 (Group x Octasion)
MANOVA, with repeated measures on the last variable, and the
roral CQ and the CPRS awareness measurée as the dependent
variables, was done. The subjects were from Subsample 3 and
were divided into normal (MMSE score of greater or egual to
26) and impaired (MMSE score of lesz than 26) and Z scores
were uged to standardize the metric. The MANOVA showed a
significant effect for Group, Wilks' F(2,57) = 16.77,
D < 001, The effect for Occasion was not significant,
Wilks’ F(2,57) = 2.18, p > .05. The Group x Occasion
interaction effect was not significant, Wilks”
F(2,571 = 2.93 p » .05. Contrary to expectations, the
levels of memory awareness did mot vary significantly across

the six months of assegsment, although the normal

participants were significantly more aware (Mean Z = ,17,
58D = .73) than the impaired participants (Mean Z = -.89,
8D = 1.25}).

Croup Differences in the CPRS Depression Scale

The analyses in this section were conducted to
determine the effects of depression on the intelligence test
performance of healthy and AD elderly adults. To examine
the effect of diagnosis on the DSM-based depression scores
of Subsample 2 at Occasion 1, a one-way ANOVA with Diagnosis
(2) as the independent variable and depression score as the

dependent measure, was done. The ANOVA did not 1ndicate &

o= L |
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1.54, p > .05,

I

significant effeckt for Diagnosis, F(Ll,102)

The healthy participants (M = ,16, SD = .17) had a level of
depression similar to the AD participants (M = .22,
sh = .20).

To assess the impact of diagnosis acreoss two oCcasions
of CFRS measurement, a 2 x 2 (Diagnosis x Occasion) MANOVA

with repeated measures on the last variable and the DSM-

based depression measure as the dependent variable, wag done

with Subsample 3. The results did not indicate a
si1gnificant effect for Diagnosis, Wilks' F{(1,64) = 1.98,

g > .05; noxr for the effect of O¢casion, Wilks'

F(l,64) = 2,97, p > .05. The Diagnosis X Qccasion
interaction was not significant, Wilks’ F{l,64) = .74,

p > .05. The depression scores did not vary significantcly
between the healthy and demented groups across the six
months of assessment.

2 one-way, five-occasion repeated measures MANOVA was
conducted to investigate changes in the DSM-based depression
scores in the healthy subjects of Subsample 4. The results
indicated a significant effect for Occasion, Wilks”

F(4,28) = 8.34, p <« -001. lThe follow-up ANOVAs, with the
Bonferroni correction for significance set at .01, showed a
significant difference in depression scdres across the two
yvears of the sctudy, F{1,31} = 8.76, p < .007, MSe = .05,
with healthy subjects presenting more depressive symptoms on

Ocecasion 5 (M = .26, SD = .33) than Occasion 1 (M = .10.

;L 5@ Eﬂ
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8D = .11).

The CPRS DSM-based depression measure is composed of
twod subscales; one measuring the observed signs of
depression, such as exXpressions of sadness, while the other
measures self-reported symptoms of depression, such as the
lack of intcerest im usual activities., To assess the
dif ferences between self-reported and observed measures of
depression on the CPRS scale as a function of diagnosis, a
2 % 2 (Diagnosis x Rating Type) MANOVA with repeated
measures on the last factor was conducted, with Occasion 1
scores from Subsample 2. The MANOVA did not show a
significant effect of Diagnosis, F(1,102) = 2.36, p > .0S.

A significant effect for Rating Type was found,

Al

E{1,102) = 4,15, p < .05, but the Diagnosis x Rating Type

interaction was not significant, F(1,102) = 3.01, p > .05.

The follow-up ANOVA on the Observed Rating Type. with a

Bonferroni corrected level of significance set at .025,

indicated a significant effect of Diagnosis.

E(1,102) = 6,24, p <« .015, MS8e = .05. The healthy

participants had a lower observed level of depression,

M= .06, SD = .19, than the AD subjects, M = .21, 8D = .37.
To examine changes in the effects of diagnosis on the

reported or observed measures of depression across time, A

2 x 2 ®x 2 (Diagnosis x Rating Type X Occasion) MANOVA was

dorie, with repeated measures on the last two factors and

DSM-based Reported and Observed depression scores for
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Subsample 3 as the dependent variables. The MANOVA did not
show a significant main effect for Diagnosis, Wilks*
Fil,64) = 2,54, p » ,05; nor for the within-subjects effect
of Occasion, Wilks’ E(1,64) = 1.56, p > .05, nor Rating
Type., Wilks' F(l1,64) = 3.44, p > ,05. The Diagnosis x
Occasion interaction was not significant, Wilks'
Fll,64) = 2,00, p = .05; nor were the e€ffecrs of the
Diagnosis x Rating Type interaction, Wilks’ Fi{l,64) = .67,

L > .0%; noy Facing Type % Occasion interaction, Wilks’

Fri,ed) = .02, p > .05; nor the Diagnogis x Rating Type x

Occasgion interaction, Wilks®' EF(l,64) = 1.72, p > .05.

Across two occagions the effects of diagnosis did not =

influence the ratings of observed or reported depressive -

symptoms in the healthy and AD groups. d:
"

Depression and intelligence. A block-wise multiple

regression analysis with the VIQ scores of Subsample 2,
Occasion 1 as the dependent variable was done to investigate
the i1mpact of diagncsis and depression level on verbal
intelligence. The effect of Age, as the independent
variable in the first block, did net account for &
significant amount of variance, EF(L,100) = .33, p = .05 with
an R* <« .0l; Beta = -.06 for a £ = ~-.58, p » .05, The
Diagnosis and Depression scores were entered as the
independent variables in the second block. The regression
showed a significant combined effect for Diagnosis and

Depression, F(3,98) = .54, p <« .001, with an R? of .23.
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Depression scores acoounted for little of the variance with
Beta = -.11, £ = -1.23, p » .05. The effect for Diagnosis
was significant with Beta = -.44, £ = -4.89, p < .001, The
R? change following the second block was .22, indicating
that together Diagnosis and Depression scores accounted for
22% of the variance in VIQ scores with the effects of Age
controlled.

4 similar block-wise multiple regression analysis was
conducted to determine the effects of diagnosis and
depresgion on the PIQ measure of the WAIS-R. Age, entered
ags the first independent variable, did not account for a
significant amount of variance, F(1,99) = .80, p > .05, with
an R* of less than .01; Beta = -.0%, t = -.89, p » .05. The
second block of independent variables, Diagnosis and
Depression, accounted for a significant amcunt of variance
in the PIQ scores, F(3,87) = 12.21, p < .05, with an R* of
.27. The Bera for Diagnosis was -.44, £ = -5.07, p < .05.
Depression accounted for less of the variance, with
Beta = -.20, t = 2.25, p < .03. The R* change following the
second block indicated that Diagnosis and Depression account
for 27% of the variance, controlling for the effects of Age,

A block-wise multiple regression analysis on the MMSE
scoras, with Age as the independent variable in the first
block and Diagnosis and Depression in the second, revealed
that the effect of Age was not significant, F(1,102) = .002,

p > .05, with an R’ of « .0l. The Beta for Age was < .01,

= i
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£ = -.05, p > .05, The effect of Diagnosis and Depression
on MMSE scores was significant, F(3,100) = 35.13, p < .001,
with an R! of .51. The Beta of Diagnosis was -.66,

t = -8.37, p « .00l. Depression scores accounted for less
of the variance, with a Beta of -.21, £t = ~-2.01, p < .004,
The R’ change following the entry of the second block was
.51, indicaring that with the effects of age controlled,
Diagnosis and Depression accounted for 51% of the variance
in MMSE scores.

Depression and awareness. The literature suggests that
depressed people are more aware of cognitive deficits than
nori-depressed (Niedersghe, 1986), although this relationship
is less reliable in AD subjects (Burns, 19%0). To examine

the relationship between depresgive symptoms and awareness

Ll |

a series of correlations across five occasions were
conducted for Subsample 5 (healthy subjects were never
diagnoged as AD, and the AD participants were included on
the occasion of diagnosis). These correlations were between
the CPRS DSM-based depression measure and {(a) the CQ total
(excluding change). and {b) the CPRS Awareness measure. The
correlations did not indicate a significant relationship
between the CQ total and the CPRS depression measure {range:
r = -.02 Occasion 1, to r = .18 Occasion 3), at a Bonferroni
corrected alpha of .005. At the Bonferroni corrected alpha
level the correlation between the CPRS awareness measure and

the depression scores only showed a significant relationship
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cn Occasion 1, ¥ = . 44, p < .001, however the nagnitude of
the relationship at Qccasion 2 was similar, r = .35,

p > -005. Contrary to expectations, higher levels of
depression were related to higher levels of awareness
pathology. 1In other words, as the participants shliowed less
awareness of their deficits they had higher levels of
depression.
Arrrition

The participants in this study were all between the
ages of 77 and B7 yvears of age at the initial assessment.
Although they were found to be in sound physical health at
that time, selective attrition over the course of the study
is of potentiel concern. To determine whether those who
remained in the study differed from those who were no longer
participants at Occasion 5, a series of MANOVAs were
ceonducted., First, to examine possible differernces on the
demographic variables of age and education a one-way MANOVA
on Occasion 1 data was conducted. There were two levels of
the group factor, those present at Occasion 5 (o = 76) and
those not present (n = 30} on that Ocecasion, The MANOVA
indicated a significant Group effect, Wilks’
F(2,103) = 3,11, p < ,05. The follow-up ANOVA, with a
Bonferroni corrected level of significance set at ,025,
indicated a marginally significant Group effect for Age,

Ftl,104) = 5.26, p » .025, MSe = %9.01. The subjects who

Lk



remained in the study were younger (M = 81.38, 5D = 3.06)
than those who dropped gut at Occasion 5 (M = B2.87,
SD = 2.8&). The Group effect for education was not
significant, F{1,104) = .97, p » .025. Those remaining in
the study were similar in educatiom level to those who
withdrew.

A MANOVA was conducted to examine the differences
bstween the two groups, those remaiming in the study on

Jercasion 5 (g 73) and those who were not measured on

I

Occasion 5 (n = 29) on VIQ; PIQ and MMSE scores of healthy
and AD participants at Occasion 1, The MANOVA did not show
a significant Group effect, Wilks' F(3,98) = .33, p > .05.
The subjects remaining in the study did not differ
srgnificantly on measures of intelligence from those who had
left the study by Occasion 5.

To investigate possible differences berween the twp
groups, those remaining in the study on Occasion 5 (n = 73)
and those who withdrew by Occasion 5 (o = 2%), in the scores
on the CQ rotal and CPRS awareness measure on Occasion 1, a
MANOVA was conducted. The MANOVA did not indicate a
significant effecrt for Group. Wilks’ F({2,9%) = .46, p > .05.
Participants remaining in the study at Cccasion 5 did not
differ from those discontinuing on measures of compensation
or awareness of deficit,

A one-way ANOVA with two levels of Attrition and the

CPRS DSM-based depression subgscale as the dependent variable

Ll




was conducted with the scores from Occasion
group differences in depression. The ANOVA
af fect for depression, £J1;103} = 2.87, p >
gubjects remaining in the study on Qeccasion
sigrnificantly on this measure of depression

discontinuing.
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Chapter V
Discussion
This study was designed to increase the general

undergtanding of the cognitive abilities of very old adults,
and how these abilities relate to the use of compensatory
memory stratsgies., to the awareness of memory functioning,
and to depressive affect. The sample included two groups of
adults, one group diagnosed as healthy and the other with a
probahle diagnosis of Alzheimer'’s disease. The participants
were all over the age of 77 vears, and were measured at six
month intervals over a two year period, yielding five

cccasions of measurement,

=l
Wl
Psychometric Results 3
J=
As there is little research on the psychometric i
I 'm

reliakility of research tocls for the assessment of very old
adulcs, 1t was necessary to establish the reliability of the
MMSE, the WAIS-R subscales, the CQ and the CPRS in this
sample, befcre the research gquestions could be addressed.

While a body cof research is beginning to emerge
investigating the performance of elderly adults on the
WAIS-R, little research has examined the internal
consistency of the WAIS-R subscales in this population. 'The
internal consistency of each of the abbreviated WAIS-R
subscales, the VIQ and the PIQ, in this sample were moderate
for both the healthy and the demented subjects. This

indicates that the subtests comprising each of these




66

subEGcE
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les mezsures a similar aspect of intelligence. Factor
analytic studies of the WAIS-R with oldexr adults,
identifving the VIQ and the PIQ as primary factors suppcrts
these findings (Ryan et al., 1990b; Smith &t al., 1992).

The test-retest reliability of the VIQ and the PIQ was
assessed Lo measure the stability of the psychometric
properties of each of the subscales in this sample. The
results indicated that the two year test-retest coefficients
of the abbreviated VIQ and the PIQ subscales were
acceptable., The retest coefficients in this sample are
comparable to those reported by Snow and his colleagues
(1983} for the complete subscales over a one year period,
although they are somewhat lowsr than the split-half
coefficients reported by Ryan and colleague (1990a). This
would suggest that although intraindividual differences in
intraindividusal change across time decressas the consistency
of the VIQ and the PIQ measures, these subscales provide a
psychometrically reliable measure of intelligence across the
two yeaxr time span of this study.

The MMSE is generally regarded as a reliable measure of
intelligence. suitable for screening elderly adults for
dementing illnesses (Folstein et al., 1875), although there
15 some guestion about the stability of the psyvchometric
properties of the scale when it is administered repeatedly
over an extended period of time to healthy adults (Clin &

Zelinski, 19%1). While Qlin and Zelinski (1991) reported a

h
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low {xr = .23) test-retest ﬁeliability in a healthy sample
overy a pexiod of one year, the current study suggests that
the MMSE provides a reasonahly reliable measure for the
healthy sample over a two year period (x = .66).

The reliability of the MMSE scores in this sample is

reflected in a moderately sized six month test-retest

aoefficient For the AD participants {r = .54) and the
healthy participants (xr = .79). While the results did not
indicate the degree of reliability (z = .99) reported by

Folstein and his colleagues (1975), the extended time
between the original test and the retest in the current

study reguired subjects to accurately orient to changing

-

1 vl
seasons, a factor that Olin and Zelinski {19911 have n

L
identified as a likely source of variability. &

The geven subscales of the CQ each showed generally
acceptable levels of internal consistency for the healthy
and AD sample in this study. The test-retest reliability of
each of the subscales over & two year period for the healthy
sample indicated that the subkscales are reliable measures,
As would be expected, the healthy participarnts’ report of
memory performance over the last five to ten years in the
Change subscale is less reliable than the subscales
measuring memory strategles currently in use.

The CPRS DSM-based depression scale showed an
acceptable level of internal consistency for the healthy

adults, altkough the scale was not as cohesive with the AD
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le, possibly due to difficulties in applying diagrnostic

2

riteria. The diagnosis of depression in an elderly sample

O

is often difficult, as the changes asscciated wikh

Y]

depression in younger adults may be viewed by the examiner
or the subjsct as & normal part of the aging process (Cohen,
1390). When the aging process is complicated by AD the
identification of depressive symptoms becomes even more
difficult for beth parties.

The test-retest correlations of the CPRE showed a high
level of psychometric reliability for the healthy sample
across the two yearsg of the study, although the six month
retest reliability for the AD sample was low. The results gl
of this study suggest that the CPRS DSM-based depression
scale may be an reliable measure of depressive symptoms in 2
very old healthy adults, but caution must be exercised when
interpreting the results with those diagnosed with AD.

Croup Differences in Intelligence

Once the psychometric properties of the assessment
tools were establiched the first empirical question to be
investigated was the differerices in the performance of
healthy &nd AD participants on measures of intelligence.

The hypothesis that healthy participants would score higher
than the AD participants on the PIQ and the VIQ subscales of
the WAIS-R and the MMSE was supported in the amalyses.

Typically, memecry deficits are the first cognitive

decrements assoclated with the early stages of AD (Hill et
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al., 19%2; Joynt et al, 1985). Although the WAIS-R
substales are not considered te be measures of memory,
healthy adults im this study scored higher on the VIQ and
the PIQ subscales than those with AD on the assessment
following diagnosis. This finding suggests that shortened
versions of the VIQ and PIQ subscales are sensitive to the
reductiocn of general reasoning abilities in the early stages
of AD.

The difference between the scores of the healthy and AD
groups on both the VIQ and the PIQ was meintained across the
twe years of the study at a significant level. These
results were supported 1n analyses comparing the AD group to
the entire sample of healthy participants over three
occasions, as well as in analyses over three occasiocns with
a matched group of healthy participants. Despite the small
number of AD participants available for the three occasions
of assessment, this appears to be a reliable finding.

The independent examination of the VIQ scores of the
healthy participants showed that cognitive abilities
remained stable over the two year course of the study.

While this finding was predicted in the hypothesis for the
VIQ scores, the PIQ scores were expected to show a
systematic decline. Although there was a significant drop
in PIQ scores between Occasion 3 and Occasion 5, the
magnitude of the decline was very small and the scores on

Gccasion 5 were not significantly different from those of
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the initcial assessment. Wechsler (1981) reported that the
PIQ subscale shows greadter learning effects than the VIQ
subscale in a younger sample, as the novelty of the tasks is
teduced with repeated presentation. In the current study
repeated exposureé to the novel tasks of the PIQ subscales
may have facilitated learning, possibly compensating for the
predicted declines, despite the one year period between test
occasions.

Healthy participants. The literature based on cross-

sectional designs predicted that the scores of the healthy
participants would show decline over the two years of the
study (Ryan et al, 1990b). The finding of nonsignificant
change in the healthy sample for the VIQ subscale and the
MMSE are similar to the results of other longitudinal
studies (Botwinick €t al., 19%86). Botwinick and his
colleagues {(198€) concluded that the stability of the
cognitive abilities of very old adults over a four year
period was an artifact of the selection process. Although
the current study was also limited by a self-selected sample
of volunreers who were diagnosed as free from serious of
1llness, it does not neutralize the findings of stable
cognitive abilities in healthy, very old adults. Alcthough
the results cannct be geneﬁalized to include those elderly
in the community who suffer from serious illness they may be
arn indication that a growing proportion of healthy elderly

can expecr to maintain abilities associated with

ik

2 &
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crystallized intelligence in advanced age, while
experiencing only moderate dedlines in the cognitive
abilities associated with fluid intelligence.

The literature on cognitive aging suggests that
crystallized intellectual abilities are maintained longer
than abilities associated with f£luid intelligence (e.g.,
Schaie, 1890)., These findings are generally supported by
research investigating the age-associated changes in WAIS-R
performance, where VIQ scores as an indicator of
crystallized abilities are maintained at a higher level in
old age than PIQ scores, which are thought to indicate f£luid
abilities (Sattler, 1982). The analyses shows that the VIQ
scores of the healthy sample were higher than the PIQ scores
throughout the course of the study. Participants in this
study are not highly educated, therefore, it is unlikely
that this finding is an artifact of educatiom,

2D participants. In contrast to the stable VIQ scores

of the healthy sample, the VIQ scores of the AD group
declined over the two years of the study, as expected. A
surprising result was the stability cf the PIQ in this group
over the course of the study. While the sample of AD
subjects measured on the PIQ over the three occasions was
very small this finding was significant in all analyses,
including the nonparametric test to examine the trends of
rthe AD participants, independent of the healthy sample, The

early stages of AD are characterized by memory impairment.
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therefore with a one year interval between retests it is
unlikely that learning would have a significant compensatory
effect in this case. 1t may be notable that the PIQ scorées
of the AD participants were the lowest WAIS-R scores of the
entire sample at the initial assessment. This may indicate
that the PIQ scores of the AD sample have reached a low
plateau phase where they are likely to remain until the
diseasse enters a more severe Stage.

Changés in the PIQ/VIQ ratio were agsessed to
determine how these subscales varied in relation to one
ancther throughout the study. The analysis showed opposite
patterns of change between the healthy and AD samples over
the two years. The ratio of the healthy sample became
smaller over the course of the study as the PIQ scores
declined. This supports the literature suggesting that the
reasoning ability of very old adults on tasks reguiring
fluid intelligence declines over tims, while abilities
associated with crystallized abilities remain stable
(Schaie, 1%80). In contrast, the ratio for the AD sample
increased over the two years, with declines in the VIQ
scores relative to the PIQ scores. This indicates that
while verbal abilities may be maintained for a longer period
of time than nonverbal abilities, declines are noted early
in the disease.

The relative ranking of the VIQ and the PIQ scores in

the AD sample was not predicted. Based on the Fuld (1984)
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profile it was expected that the VIQ scores would remain at
a higher level than the PIQ scorss over the two years of the
study. Surprisingly, the VIQ scores declined systematically
over the two years, bringing them to a lower level than the
PIQ scores at the final assessment. The Digit Span task of
the VIQ subscale, reguiring the subjects to immediately
recall a string of digits in the order of presentation in
the first condition, then in reverse order in the second
condition, is influenced by attention deficits and
impairment of immediates memory, both problems commonly
presented in the early stages of AD (Joynt et &al., 1985).
The Information task of the VIQ measuring subjects’ cultural
knowledge, draws on remote memories acgquired throughout a
lifetime. Scores on this task, as well ag the scoresgs from
the Similarities subtest, which asks subjects to identify
how two objects are alike, may be reduced by ilmpaired
abilities to understand complex langugge., Language
dysfunction, beginning with word finding problems, has been
noted early in AD, progressing to include all language
functions with the increased severity of the disease
(Appell, Kertesz, & Fisman, 1%82). The declining VIQ scores
of the AD sample who participated over the two year course
of the study may be diagnostic of the increasing severity of

their illness.

Diagnosis. The MMSE ig a gross measure of intelligence

with single items measuring various ccgnitive abilities,
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including one item assessing short term memory capabilities.
It was designed as & screening tool for dementia in the
elderly population {(Folstein et al., 1975), therefore it is
not surprising that in this study the mean score for the
healthy sample was significantly higher than the AD sample,
arnd well above the age-corréected cut-off score established
by Bleecker and his colleagues (1988). Im contrast, the
mean score of the AD sample was well within the impaired
range, with only one AD subject scoring within the normal
range. The results suggest that the MMSE is an effective
screening tool for dementia.

Attempts to develop diagnostic criteria for dementia -
kased on the VAIS-R have generally met with less success
than the MMSE. The Fuld (1984) profile was developed to -
distinguizh between wvarious types of dementia., but resesarch
indicates rhat the specific combination of scores used to
dizgnose dementia occurs infrequently in AD samples, as well
as the gerneral population of elderly adults (Logsdon et al.,
1989; Tuokko et al., 1887). As the full WAIS-R was not
administered in the current study the accuracy of the Fuld
profile could not be determined, but a discriminant function
analysis to estimate the best combination of subtests for
diagnostic classification was carried out. The results
indicated that the three VIQ subtests of Information, Digit
Span and Similarities, in addition to the PIQ subtests of

Picture Completion and Elocks correctly classified over 88%
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of the participants. Only 3.5% of the healthy group scored
low enough on this combination of tests to be classified as
AD, while half of the AD subjects performed well enough to
be rlassified as healthy. This analysis was limited by the
uriggual propertions of the groups, allowing for a lower
probability of false positives in the dementia
classification. Nevertheless, the cognitive performance of
50% of the AD group, on these measures, was only mildly
impaired at the first occasion of assessment following
diagnosis, allowing them to be misclassified as healthy.
This study has not attempted to determine a diagnostic
criteria based on WAIS-R subtest scores; However, low SCones
on these five subtests should provide an indication that
further investigation is needed to rule out the possibility
of dementia i1in a c¢linical assessment.

Compensation Strategies

One of the clear results of this study was that healthy
very old adults scored higher oun measures of intelligence
than adults of the same age who have been diagnoesed with AD.
Wechsler (1981) defined the aspects of intelligence measured
by the WAIS-R subscales as the ability to understand and
deal effertively with the reguirements of the environment.
This definitien implies that people with higher levels of
cognitive abilitiss are more able to monitor the demands of
the environment and employ effective strategies to

compensate for perceived deficits. This study investigated

ir
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the relation between cognitive abilities and compensation
strategies., The expectation was that healthy clder adults
would report greater use of memory aids than participants
who were diagnosed with AD, The results indicated that the
overall strategy use of healthy adults was greatexr than the
reported use of memory aids by the AD group, providing
support for the hypothesis in general. This suggests that
there may be a link between general intelligence and the
ability to employ strategiles to maximize the fit between
environmental demands, expectations, and perceived
abilities. The healthy adults were more able to identify
etfective means of maximizing memory performance, while

|

those who most needed the aid of memory strategies appeared ,
"R

generally to be less likely to employ them spontaneocusly.

& -

The CQ provides measures on six specific types of
memery strategies, allowing for detailed investigation into
the types of strategies preferred, and whether this variles
with general levels of intelligence. Comparing the use of
gach of the scales between the diagnostic groups over two
occasions, it was expected that the healthy group would
report greater use of all strategies, with the exception of
Reliance on Others, than the AD group. In addition, the
reported use of strategies by the healthy group was expected
to increase over time, while the use of strategies by the AD
group was expected to decline. The findings show support

for the hypotheses that healthy adults continued to report
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greater use of compensatory memory strategies than the AD
group over the six month period. However, the results did
not show significant changes in strategy use by either group
over this time frame. Healthy adults were expected to show
practice effects on the second administration of the CQ as
guestioning strategy use implicitly suggests alternative
memory strategies, Clearly, this expectation was premature,

a separate analysgis of the two year trend for the healthy

u
T

indicated that strategy use did not increase until the third
gdministration of the CQ.
The expectation of reductions in the use of memory
strategies by the AD group was based on the assumption that .
levels of general intelligence would decline over this time N
period. The results indicate that this assumption as well
was faulty. As stated earlier, changes in the MMSE, the
only measure of cognitive ability available for the larger
group of AD subjects over the two occasions, did not
indicate significant levels of intellectual decline. Thus,
it is not surprising that the hypothesis that the AD group
would show reduced strategy use was not supported.
Ganerally, healthy adults reported slightly greater use
of all memory strategies than those suffering from AD, but
as with other rules there are exceptions. The reported use
of the CQ subscale measuring Reliance on Others showed
diverging patterns of change for the AD and the healthy

samples., On Oeccasion 1 the level of reported use of this
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strategy was similar for the AD and the healthy subjects,
Six months later, however, the healthy group reported
declining uge of this strategy, while the reported use by
the AD group increased. While this result may appear to
contradict the hypothesis that high levels of cognitive
abilities are linked to @ high utilization of compensatory
straregles, the strategy of relying on eothers to assist
memory may cemand fewer intellectual resources than cother
strategies, thus Reliance on COthers becomes a primary
gtrategy for those with limited resources.

A surpriging finding was that the AD sample reported a
consistently higher criteria for successful remembering than
the healthly sample., It appears that the mild cognitive
decline associated with the incipient stages of AD may
increase anxiety about memory performance. For example,
once declining aebilities are noted it then becomes very
important to perform memory tasks. such as remembering &
newspaper article, perfectly. The increasing importance of
perfect recell indicates that AD subjects are likely aware
of memory deficits, but unable to judge the severity of the
dysfunction as they have established an excessively high
standard for judging their memory functioning, These
results offer support for the contertion that awareness of
deficits 1s the highest at this stage of disease, although
even in this early phase of aD it has been shown in othex

studies to be impaired relative to healthy controls
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(Reisberg et al., 1986),

Previous research suggests that older adults use
external memory strategies, such as lists and notes, to a
greater extent than internal strategies, such as imagery or
other “"memory tricks" (Reeves & Dobbs, 19%92). The healthy
participants im the current study also reported greater use
of the external straregies than other memory aids
consistently over the two year course. It is of interest
that the AD group also reported greater use of external

trategies over a six month period. While the AD group

n

showed a pattern of strategy use that deviated from the

headlthy group in many respects (e€.g9., greater use of =
reliance on cthers and a higher criteria for success) they
dsed external memory supports in the same manner as their
healthy counterparts. Reeves and Dobbs (1992) report that
older adults believe external strategies are more effective
nmemory support than internal strategies, possibly explaining
thig result. In addition, the use of external strategies
requires fewer cognitive resources, and may therefore be an
adaptive strategy for the those with AD group early in their
illness.

Comparing the use of internal memory strategies., such
as expendinc more time and effort to recall information,
with the external strategy of reliance on others, shows that
the latter was the least preferred form of compensation for

the healthy adults over the two years of the study. The
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scores from the Reliance on Others subscale were
consistently low (ranging from M = 1.40 on Occasioen 2 to
M = 1.87 on Occasion 3] for the healthy participants,
indicating that they never (1) or seldom (2) rely con others
for memory aid.

Awareness and Intelligence

The results indicate that the healthy participants
employ memory strategies to compensate for the real or
percsived mismatch between the demands of the environment
and their own memory abilities, at least to a greater degree
than do AD participants, supporting the concept of
compensation adopted for this study. This suggests that the
use of compensatory menmory strategies requires a relatively
high level of cegnitive ability. The thecretical model of
compensation developed by Dixon and Backman (in press;
Backman & Dixon, 1892) also suggests that awareness of
deficit is a necessatry component of compensation. Although
this study did not include an extensive on-line measure of
awareness, the use of compensatory strategies implies that
healthy participants were more able than the AD participants
to judge the discrepancy between environmental demands and
ability. As the level of cognitive decline exacerbates the
mismatch between the expected and the actual performarce of
the AD sample, their ahility to use compensation strategiles
and possibly their level of awareness also declines. These

findings suggest that both the ability to compensate for
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cognitive decline and the awareness of memcry dysfunction
begin to decline at a relatively early stage of AD.

In this study three measures were gelected ro estimate
deficit awareness:; (a) the total CQ based on the theoretical
concept of the inherent link between awareness and
compensation, (b) the CQ subscale of Change ag an estimate
of perceived changes in meémory capacity over the past five
to ften ysars, and (gl the CPRS item of ocbserved deficit

, These measures were correlated with the MMSE to

1]
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rest the hypothesis that higher levels of general
intelligence will be related to a greater degree of
awareness thail lower levels. The results showed that
awareriess as measured by the CPRS awarenesgss item was related

to the MMSE neasure of intelligence, while the total CQ

score was not. The importance of this result can be

o

nderstood by realizing that the CQ and the CTPRS provide
measures of different types of awareness as described by
Cavanaugh (198%). The CQ largely measures epistemic
awareness, or the ability to judge the match between
envirenmental demands and ability. On the other hand, the
CPRS provides a measure of on-line awareness as judged by a
clinician during the assessment. Thus, the results of this
study suggest that om~-line awareness may be more closely
related to psychometric measures o0f intelligence than
epistemis awareness.

Dividing the entire sample into groups defined solely
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by the level of cognitive impairment as measured by the MMSE
allowed & closer inspection of the relations between
measured intellectual abilities and deficit awareness. The
results of the analysis indicated that subjects scoring ir
the impaired range on the MMSE (less than 26) showed less
awareness of deficits than the normal functionming group.

Thes

o

results support the hypothesis that impaired subjects
are less aware of deficits than those with unimpaired
cognitive functioning. In 'addition, these results suggest
that there may be a common aspect of awareness shared by the
CQ and the CPRS. This relationship did not change over the
21x month period between the two assessments.

The results of this study show that subjects who have
higher levels of cognitive lmpairment, primarily those
diagnosed with AD, show less awareness of deficits than
their unimpaired counterparts, However, it must be kept in
mind that this comparison is relative and does not suggest
that the impaired or the AD sample are not aware of deficits
on any level, As discussed earlier, the sample diagnosed
with AD (all of whom scored in the impaired range) are in
the early stages of dementia when their level of deficit
awareness is higher than at other phases of the disease
{Reisberg et al., 1986). It was therefore hypothesized that
the AD sample would present a higher level of depressive
symptoms, in reaction to their awareness of cognitive

decline, than healthy participants in this study.



Lepression

The CPRS DSM-based depression scale was used to assess
levels of depressivae symptoms in this sample. The analyses
are carried ovrt with the gualification that severely
depressed subjects were excluded from this study, as were
all participants suffering from psychiatric disorders.
Alrhough this limitation does not preclude the possibility
of significant differences in levels of depressive symptoms,
the analyses did not find support for the hypothesis that
participants diagnosed with AD would present higher levels
of depressive symptoms than healthy participants, The
healthy and AD samples had similar levels of depressive
symptoms on Occasion 1, and this remained censistent through
the second occasion {gix months later]l. It must also be
considered that the sample of this study was composed of
volunteer participants who were reguired to travel to a
research facility for assessment on five ocrcasions over a
Twe year period. The characteristics of depression suggest
that it is wurnlikely that depressed individuals would be
motivated to voluntarily undertake such a large commitment.
The low level of depressive symptoms measured in this study
would support this possibility,

It is interesting to note that the depression scores of
the healthy subjects showed a significant increase between
Occasion 1 and Occasion 5. However, as measures of

intelligence and deficit awareness remained stable over this
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rime frame the data do not provide an explanation for the

core

U
oy

increagse in depression

The CPRS DSM-based depression scale includes two
ratings of depression, The self-report scadle is composed of
11l items assessing aspects of depression such as pessimistic
thoughts and reduced appetite. The observed scale contains
three items that are rated by the clinician during the
assessment, including ratings of sadness, motivation, and
agitation. <Cohen (199%90) suggests that it is more difficult
to assess depression in the very old, as many clinicians and
glderly clients expect very old people to normally present
these symptoms, leading to an underestimate of depression in
this population. As the healthy and AD groups had similar
levels of depression a finer analysis was conducted to
establish whether or not the two grcoups also had similar
scores on the ohserved ratings of depression and the self-
reported symptoms. The results indicated that healthy and
AD subjects had similar levels of self-reported symptoms,
but clainiciansg observed more depressive symptoms in the AD
group than the healthy. The esffect size of this findings
was small and clinicians may more readily attribute
depression to older adults who are diagnosed with AD than
healthy older adults. Ratings of depression were determined
by the clinician who established the diagnoses of dementia,
limitaing the validity of thig finding.

The literature on the sffects of depression on WAIS-R
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scores of young adults suggests thab depression readucegs PIQ
scores (Sackeim et al., 1992), The results of the current
study support this finding, contrelling for the
nonsignificant effects of age. Depression had little effect
an VIQ scores, while the diagnosis of AD accounted fcr much
of the 22% variance claimed jointly by depression and
diagnosis. On the other hand, the effect of depression on
the PIQ scores was significant and, combined with a
diagnosis of healthy or AD, accounted for 27% of the
variance in this measure of fluid intelligence. It is
expected that the ability to reason through novel and
complex probiems would be affected by a condition that slows
cognitive processes and reduces motaivation.

Although it was expected that depressive symptoms would
have an effect on the MMSE scores, it was surprising that
depression and diagnosis dccournted for over 50% of the
variance. These results indicate that while the MMSE 1is
very sensitive ko cognitive changes associated with
dementia, it also has a high sensitivity to the cognitive
impact of depression. Thus, the MMSE would not be a useful
togl in distinguishing between these two common pathological
illnasses in the elderly,

Investigation of relations between depression and
awareness showed a similar dichotomy between the CFRS

obgerver-rated measure of awaraness and the total score of

the C0 as a measure of epistemic awarenass. Depression
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levels in this study were not related to epistemic awareness
as measured by the use of compensatory memory strategies,
but they did show a significant relation to the CPRS
awareness measure, Again., the importance of this finding is
limited by thne fact that the same clinician rated both the
okbserved symptoms of depression and the CPRS assessment of
AWATreness.

Abtrition

As with any longitudinal study, several participants
were unable to attend all occasions of assessment. The
effects of attrition were assessed, comparing those who
withdrew over the course of the study to the those who -
remained on several variables at the first occasion of
assessment, The analyses indicated that the drop-outs did
not differ from the remaining sample on years of education,
although there was a small but significant difference in
dge. It 1s important to note that those remaining in the
study did not differ on levels of intelligence, awarenass,
or depression from those who dropped out. These findings
indicate attrition probably did not significantly affect the
results. Of course, particularly in the case of the AD
sample, it would have been preferable 1f all participants
could have attended all occasions of assessment and
completed all measures, an unliKely scenario with any study,
particularly when the participants who were at least 77

years old at the beginning of the study.
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Conclusion

With the average age of the populations in Western
cfountries increasing, the demand for research to enhance our
understanding of changes associated with normal and
pathological aging, alse increasss. This study has
attempted to address a select set of questions related to
thege issues.

First, differences in the performance of healthy adults
and these diagnosed with AD on standardized measures of
intelligence was investigated, Results show that these
measures are reliable tools for the assessment cf vexry old
adults, and that they can differentiate between those in the
early stages of AD and normal elderly individuals.

Second, the use of memory strategies and how they
relate to general intelligence was examined. It was found
that rhe group diagnosed with AD used fewer and different
memory strategies than their healthy counterparts. The
investigation of these 1ssues contributes to the greater
scientific understandirig of memory skills and how they may
be supported in late adultheood. Such research may
contribute to the development of training programs to
enhance the memory performarice of those experiencing
deficits by providing a systematic assessment of their
strategy use. Future research designed to study the effects
of training mildly demented AD patients who can ne longsr

spontanecusly utilize the memory strategies commonly used by
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their healthy counterparts would be useful to extend this
knowledge bass. In addition, the inclusion of objective
measures of memory would allow researchers to determiné the
relative impact of perceived and actual memory performance
onn the use of memory aids.

Third, I investigated the relations between general
intelligence and measures of awareness. The results showed
# moderate relationship between intelligence and on-line
awareness as assessed by a clinician, but it appears that
the relaticnship with epistemic awareness is more tentative.
As predicted, subjects in our sample who experierniced greater
levels of cognitive deficits were less aware of their
dysgfunction than nonimpaired subjects. It is suggested that
future research continue this line of investigation by
increasing the sample of participants diagnosed with AD to
allow for more powerful contrasts, and by including on-=line
measures of awareness gained through laboratory tasks.

Fourth, as awareness of decline is often related to
depression in patients with neurological disorders, this
study attempted a limited investigation of the relationship
between depression and awareness, While the results
indicated that depression ﬁay be more closely linked to on-
line awareness than to other forms, the possibility that
this finding i3 i1nflated by clinician bias must be
considered. There were no significant differences between

the level of depressive symptoms in the AD sample and the
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healthy group. Depression was shown to have an impact on
two measures of intelligence i1n this study, the PIQ and the
MMSE, underlining the importance of considering the impact
of atfect on cognirive abilities when diagnosing dementia in
the slderly. Further research inte the possibility that
Aeficit awareness is linked to depression in very old people
is needed to answer the questions surrounding this issue.

In addition, the possibility that cognitive rehabilitation
scrategies may help alleviate the symptoms of depression in
this population should be investigated.

Although the participants in this sample were selected
for good health at the initial assessment, it should be
noted that the number of AD participants was representative
of the percentage of AD in the general population. This
suggests that this study provided a close approximation of
random sampling in this age group. For the purpose of
investigating the relations berween changes in general
intelligence, use of compensatory strategies and awarensss
of deficits in AD, a larger group of demented participants
is needed to increase the reliability of the findings.
Future research with a large sample of mildly demented AD
participants is needed to provide a more reliable contrast
between healthy and demented verv old adulrs.

These data provided a rich source of information about
the aging process, in both healthy and demented very old

adults. An unexplored area of the data for the current
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study was the development of new cases of AD. At a larer
date these data will be investigated to examine the factors
pradictive of the development of Alzheimer'’'s disease 1in very
old adults. Research of this nature will provide insight
intg the subtle changes in cognition, awareness and affect
prior to a diagnosis of AD.

In this study I investigated changes in the cognitive
pertormance of wvery old adults on tests of intelligsnce,
memoyy compensation, awareness, and depression over two
years. &As expected. the healthy participarnts scored higher
o tests of intelligence, reported greater use of memory
strateglies, and had higher levels of deficit awareness than
the participants 1in the early stages of AD.

It is encouraging to note that although the healthy
participants in this study were over the age of 77 years at
the commencemernt of data collection, they generally
maintained their level of cognitive performance over the two
years of assessment, These results should provide a strong
1mpetus for the maintenance ot a healthy lifestyle and

preventative hedalth care throughout the lifespan.
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Tabla 1

Subsample Characteristics for Occasion 1

98

Subsample N Age MMSE Gender Education
(F:M) (Years)
Healthy
1 95 g1.78 28 71:24 9.68
(SD) (3.07%) (2.15) (3.69)
2 85 81.80 28 66:18 9,94
(SD) (3.14) (1.75) (3.81)
3 69 81.42 28 55:14 9.78
| 8D} (3.18) (1.80) (3.70)
4 48 g8l .54 29 38:10 9.82
({SD) (3.26) (1,10} (3.84)
5 85 81.80 28 66:19 9.94
(SD) (3.14) (1.75) (3.81)
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Table 1 continued
Subsample N Age MMSE Gender Education
(F:M) {Years)
Demented
1 11 B2.00 23 8:3 10.00
(SD) (3.16) (3.82) (5.14)
2 21 81.81 - 25 13:8 8.81
(SDI (2,82) (3.65) (3.82)
3 L9 81.90 25 11:8 9,00
(SD) (2.64) (2.43) (4.10)
4 5 81l.20 23 Hsd 11.40
(SD) (3.78) (3.24) (6.35)
5 1 82,00 23 B3 10.00
(SDJ (3.16) (3.82) (5.14)
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Table 2

Selected CPRS Items and Depression Scoring Criteria

Self-xreport Cbserved

fa

Part
Sadness Sadness

Depressive throught

Part B
Low emoticonal engagement Motivation
Sorcial withdrawal
Lack of sleep Agitation

Negative self-evaluation
Diminished ability to concentrate
Suicidal thought

Reduced appetite

Passimistic thought

Slowness of movement

Note, DSM-III-R s§coring criteria: Part A counted as

positive 1f one or more of the following items has a score
of one or more. Part B counted as positive i1f four or more

of the following items has a score of one or more.




101
Table 3

The Seven Scales of the CO

Use of external memory aids {8 1tems)

Example: "Do you use shopping lists when you go shopping?™

Use of internal memory strategies (10 items)

Example: "Do ypu take time to go through and reconstruct ar
gvent you want to remember?"

Reliance on others (5 1tems)

Example: "When you want to remember the name of a
particular person, do you ask somebody else (for example.
spouss or friend) to help you remember?"

Investment of time (5 items)

Example: "When you want to remember a story do you read it
more than once?*

Effort expended (& items)

Example: "Do you put in a lot of effort when vyvou want to
remember an important conversation with a person?"

Criteria for siuccess (5 items)

Example: “When you want to remember a newspaper article is
1t important to you to remember it perfectly?™

Change in compensatory strategy use (6 items)

Example: "Do you use such.aids for memory as notebooks or
putting things in certain places more or less often toeday

compared to 5-10 y=drs ago?’




Table 4

Study Design

Jccasions
Testk 1 2 3 4 5
initial 5 mo. 12 mo. 18 mo. 24 mo,
MMSE X X bt X X
WATS5-R x % X
CPRS X X X X X
cQ X X X e x
Note. MMSE is thHe Mirni-Mental State Exam; WAIS-R is the

Wechsler Adult Intelligence Scale - Revised; CPRS is the
Comprehensive Psychopathological Rating Scale; CQ is the

Compengation Questionnaire.
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WAIS-R Test—-Retest Reliabillityv Correlations for Subsample 4

of Healthy Participants

Occasion 3 n) 5 {n)

VIO subscale

1 .85 (51) .80 (46)
3 s .86 (43)

PIQ subscale

1 .83 (52) .84 (46)

Information subtest

1 .87 (82) .86 (47)

wd
I
i

.90 (44)

Digit Span subtest
1 .70 (53) .BE (46)

- = -80 (43)

L

Ssimilaricies subtest
1 B85 (52) .58 (47)

3 - .64 (44)

e S



Table % continued
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Occasion 3 (n) 5 ()
Picture Completion subtest
1 Bl (52) .63 (46)
3 - 76 (43)
Picture Arrangement subtest
1 49 (52) .33 (4e)
3 == .61 (43)
Blocks subtest
1 76 (52) 82 (46)
3 = - .85 (43)
Digit Symbol Substiturion subtest
1 78 (527 72 146)
3 == .88 (43)




Test-retest Correlations of the MMSE for the Healthy and

Demented Participanits in Siihsample 4

105

Qccasion 2 3 4 5

Healthy

1 79 72 .58 "

(n) (69) (62) (65) (63)

2 ~- 66 37 .61

n) -= (58) (59) (57)

3 - - .60 . 68

inj == == {56) (55)

4 == == - .65

{n} -- ~- -— (60}
Demented

1 54

{ri) {19)
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Table 7

Coefficient Alpha for the CQ Scales for Subsample 2

External

Healthy .64 .54 .71 .62 .74
(m) (81) (67) (51) (62) {58)
Dementied .71 .70 - - -=
(11) (17) (14) == -- -
Interxnal
Healthy .82 .18 .74 .71 .81
() (69) (64) (507 (83) (57}
Demented B0 .76 - -= -
(nn) (16) (14) e - -
Time
Healthy .60 .68 .73 .59 .70
fn) (83) (87 (52} (62) (60)
Demented .51 .05 == <o o

{r) {L7) {15) - - == - -




T

N
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zkle 7 continued
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=
(3]

Healthy

Demented

(n)

<]
in

(60)

Healthy
(n]
Demented

()

.84

-

{63)

.86

(60}
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Table 7 rcontinued

Occasion 1 2 3 4 5
Change

Hea 1ty .58 -bE 83 h 2 B0

(1) (79) (66) {50) (63) (58)

Demented .86 e — = = ~ =

() (18) (16) - - —- =




Table 8
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Compensation Questionnaire Test-reétest Correlations

Healthy
DCCcasion 2 3 4 5
External
1 74 .74 .50 .70
(n) (68 (52) (63) (60)
2 e 82 65 85
(nn) == (46) (58) (54)
3 - -— .79 .87
(n) -= = (45) (42)
4 o e e 73
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Healthy

Ocrasion 2 3 4 5
Internal
1 79 .12 + 62 .66
() (68) {51) (63) (60)
2 s .80 73 .67
(n) == (45) (38) (54)
3 ~= — .64 .66
(r1) = - (44) (41)
4 - - - .68
{n) - o -~ (56)




Table & continued

Healthy
Ocrasion 2 3 4 5
Time
1 64 .64 .61 62
{n) (68 (52) (63) (60)
2 -= 14 62 .65
() = (46) (58) (54)
3 -— —= ;13 70
() -- - (45) (42)
4 S == e 70Q
(ru) ~- -- - (56)
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-
0
H

e 8 continued

Healthy

Jocasion 2 3 4 5
Reliance
1 56 60 53 59
(n) (66) (52) (62) (60)
2 =¥ 40 +31 61
(n) - (46) (57) (53}
3 -= e 64 64
{n) - - (45) (42)
4 == ae ~= .66

(n1) -- -~ -- (56)
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Table 8 continued

Healthy
Qccasion 2 3 4 5

Effort

1 41 72 56 65

(1) (68) (52) (63) (60)

2 — 57 A4 51

(n) - {46) (58) (54)

3 - - s 68 74

{r) - - - (45) (42)

4 - - = 69




Table 8 continued

Healthy

QOcrcasion 2 3 4 5
Success

1 51 63 rin 64
(n1) (68} (50) {63) (60)
2 -~ .63 65 S5
{r) - 144) (58) (54)
3 == == .84 . 64
(n) - - e (43) (40)
4 - -- - o

-~ (56)

(n) - -
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Table & continued

Healthy
Ocecasion 2 3 4 5
Change
1 .62 .58 A2 <32
() (68) (51) (63) (60)
2 - 71 .42 51
(D) i (45) {58) (54)
3 — - T2 71
{¥1) -~ - {44) (41)
4 = -- == .60
(r) = o e (561
Dementad
External
1 67 -- - -=
(11} (15) —= -= -—
Internal
1 46 -- - --
(ri) ({15) - - - =




Takle 8 continued

Dement ed
Ocrasion 2 3 4 5
Time
1 .29 - = <
(ri) (15 -— -—= ==
Reliance
L .E5 == == =
(r1) (15) . S s
Effort

fn} (15} -= = .

tn (15) . -- - =




Table O

Cranbach's Alpha for the CPRE De&pression Scale
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{DSM-basead)

for Healthy and AD Participants in Subsample 2

Occasion Healthy (r1) AD ()
1 58 {B3) 26 (20)
2 77 (49) 21 (15)
3 74 (61) == ==
4 73 {59) - -
5 .88 (57} == ==
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Table 10

Test—-reteglt Correlationg for the CPRS Depression Scale (DSM-

based) for Participants in Subsample 4

Occasion

Diagnosis 2 3 4 5

Healthy 1 A6 43 .40 « 52
(n} (51) (62) (60) (62)
2 ~= 73 .66 65
(n) -- {46) (38) (40)
3 S - 62 57
(n) ~- == (52) (54)
4 - - -— .54
{r) -— == == (60}

AD 1 0% == == --

(1) {1e6) - == =&
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Table 11

Mean VIQ and FIQ Scores for Subsample 4

Ceocasion 1 3 5
VIQ
Healthy (n = 42)
M 28.76 28.41 29.14
SD 5.88 6.39 7.11
ERD (o = 4)
M 19.75 16.50 14.25
SD ) 1.29 2.50
PIQ
Healthy (o = 42}
M 25.79 26.38 24.50
SD 6.04 7.69 7.00
AD (o = 4)
M 16.75 15.5 16.25

8D 4.03 2,65 2.99




the

PIQ/VIQ Ratio Scores
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Healthy AD
Qccasion n = 42 n =4
1 30 .85
(.17) (.22)
3 93 54
(.17) (.14}
S .84 1.18
(.16) (.38)




the CO Subscales Across Two Occasions for
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Qcroasion 2

External
Healthy 3.91 (.66) 3.95 (.61)
n = 68
AD 3.50 {.83) 3,39 {.83)
n = 15

Internal
Healthy 2.8D [.73) 2.53 {.71)
n = 68
AD 2.42 68) 2.38 (.70}
B o= 15

Investment of Time

Healthy 2.56 78) 2.62 (.92)
L = 67
AD 2.41 {(.63) 2.58 (.56)
m = 13




continued

f—d
<8

Occasion 1 2

Reliance on Others
Healrhy 1.72 (.64) 1.58 (.66)
n = &b
AD 1.77 (.82) 2.10 (1.15)
n = 15

Effort

Healthy 2.58 {.86) 2.58 (.81)
n = 68
2D 2.23% (.85} 2,39 (.72)
n = 15

Criteria for Success
Healthy 3.04 (1.00) 3.06 {1.03)
n = 68
2D 3.36 (1.10} 3.26 (.97)
n = 15




Table 12 continued

Qecasion 1 2
Tokal CQ

Healthy .73 (.53) 12 {.,.52)

o = 68

AD 2.62 (.52) .69 (.50)
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Table 14
Means of CQ Responses for Healthy Subjects Across Five
Qccasionsg

Occasion
Scale 1 J 3 4
External
L = 35 3,90 3.94 3.86 3.91 3 .87
(SD} (.68) (.651 {.77) (.73) (.83)
Internal
o = 34 2.47 2.42 2.61 2.61 2.62
(SD) (.79) {.70) (.66) {.75) {.B4)
Time
n = 34 &.57 2.5%9 2.80 2.8 2.78
(ED) (.74 (.96) (.83) { .80] {.78)
Reliance on Qthers
n = 35 L.73 1.40 1.86 1.87 172
(SD1 [_65) {.33) (.76) (.71} (.62}
Effort
n = 35 2.56 2.59 2.83 2 .88 2.77
(SD) {.83) (.7€) f.91) [.B8]) (.91}




Table 14 continued

Ocecasion
Scale 1 2 3 4 5
Criter:ia for Success
n = 33 3.02 3,04 3.18 3.12 2.97
{80] (1.07) (1.10) (1.02) (1,12) {1,32)
0 Total
n = 35 2.72 2.67 2.82 2.87 2,80
{3D]) {,.58) (.54 (.60) (.60) {.63)




=
2
(o2}

Correlaticns of Healthy and AD MMSE and Awareness of Deficit

Occasion 1 2 3 4 5

r ~.52 ~.78 - .63 ~.42 -.54
(n) 104 63 77 77 77
p < .001




Figure 1. !

73 k-‘u‘:

selacted dropped @ dropped C dropped 3

out out out out ' )
j //_\ 7 5

75 ) —( 71 ) > A &63

T

Jemented @ —’ . _—v@ @ Kj
dropped dropped O dropped
out out 2 out
e, e, D B

Healthy 95

Enrollment of healthy and demented participants at 5 occasions

'._L
Dt
of assessment 3

* Regntered afler occasion 3.



Figure 2,
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