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.ABS.TRAC'I' 

'This sti-ldy was designed to lncrease the genera1 

ii 

nderstanding of t"he cogni tive abilities of very Ql d adults, 

and how _hese abi i ties relate t .o the ·use of compensa'"'ory 

memory -st:rategie.s, awareness of memor:y functioning, q.nd 

depressive affe;c.t. The initial sa:rnple included t wo groups 

.of adults over the age ·of 77 ;1.ears, One group i n cluded 95 

par:,_ici ants diagnosed as healthy with a Mini-Mental Status 

E,xam ( MMS E) M :::: 2 8, STD ~ 2 . 15 . Th e other g ·c0up incl udecl 11 

par ti cipat"Lts diagn0s~d as probable .A.lzheimer ' s disease (AD ) 

WJ. h a Jvllv!SE M ··== 23, SD == :3. 82 > Participants were tested on 

fiv o~ca.sions at ;;;ix~rnonth intervals .over a period of two 

years . 

.First, p_syc_hometric .ana l yses indicat:ed that measures of 

:i.n elligence, compensation, and depression behave rel.iably 

in the two groups of very o l d adults. Sec.ond, hese 

rhea-s:ures differentiate between t.hose in the early sages of 

AD and healthy elderly individu ls, with the latter showing 

higher levels. of pe_ formance than the forme.r across· the five 

occa.sion.s. 

thirdr .overal2., participants with AD used fewer 

compensatory ,nemocy str:a egies. ( s uch as· memory aids l than 

did healthy ad,ults. In addition, ·healc..hy adults used mor-e 

ex~e nal s r-ae.egi .es (sue.h as notes),· wl·iile participants with 

AD reported that t"hey elie increasingly .more on others .. 
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F'ouxt.1-1, there wa.s a modera . e r.elationsl1ip betwe·en 

intelligence and awarenes:;s of deficits, Participants with 

i'ill, who e.x;pe:r:ienced greater levels of cogniti e deficits, 

w,ere less aware of their dysfunction t..h.::rn were. non.impaired, 

healthy :participants. 

f'i fth, heal t}1y partic :i:pant.s and those with AD had 

similar levBl~ of dep ression in the six months following 

diagnosis, but the depression .level of heal by P.articipants. 

increosed over Che two y.e_ats. As well , depression was 

related t .o obs.erved indicators of awareness, and combirt.ed 

wiU diagnosi•S h,rd a sigmi.fic auJ: impatt on the Pe formance 

.subscale of t .he Wechsler Adult Intell.igence Sea l:e-RE:vised. 

Examiners: 

Dr. E,li . S rauss, .Dep13.rtmental Merflber· (Department. o·f 
Psychology) 

Dr, V. S . J<u.eh __ n:e, Outside Member ( School of Child @d 'Yout h. 
Carel 

Dr. M. J'. Prince, / Jtx:ternal Ex..aminer ( Pac.ul ty of Human and 
Social D velopme_F('t J 
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Chi:ipt ·er l 

Introduct1on 

A 'Lo igi udi·nal study of the Cognitive Performance of Real thy 

and Dement .ed Very Old Adults 

The segment 0£ the population over the age- of 65 yea:rs 

is incre·r. sing at. a . d.ramat ic ra te 1 with t.he percentage of 

ho.se ove..1.. the ag~ of 80 years showing 11e most growth 

(Dent.otL, Feave:r:, ~ Spencer. 1987). As the population ages, 

scientific investi ations into the development.al changes 

associated with age b.as .at tern t ·ect to keep pace. In recent 

yea,:i:;-s _esea,r .c b attention has focused on the cognitive 

cha.nges associa:t.ed with th_e early stages. of the. aging 

process, ·but the investigati.on of cognitive developnrent. 

after the age of 75 years remains 11.ITlited, While many 

elderly adults lead happy and productive live·s o an 

advanced age., aging· is _all too oft.en accompanied by an 

increasea vulnerabiJit-y to dementing illness, such as 

Alzheimer I s diseas~. Separ-·at.ing the change_ associated with 

normal aging l-rom the patlrologi.cal state's further 

compl icai--_es :r:e:.sea:rch on aging. 

In this study I investigated changes in he co.gnitive 

perf·onnance of ver::r old healthy aduJ.ts, over the age of '75 

years, on tests of inte.ll1gence. The performance of this 

group wi 11 be compared to a 5econd group o·f same aged 

adults, assessed over the same. t.ime period, who have been 

diagnos.e-d with probable Alzheimer's disease U\D) . 

hoped that an examination of the dif fere.1;1-1...es and 

rt is 



siroi.lc ri ties in the cogni ~ i ve performance o.f he·se two 

groups,. and r;1 comparison of the changes tha.it. occu:r;- in eaich 

group over a two year period will aid i n the understanding 

of tbe cogni ti v~ :a.bil i t:ie..s of very old hea 1 thy adu.11:.s, as 

well a~ our understanding of the early st.a,ges o.f l>-..D. 

Gene al age-related decline in many aspects of 

2 

cogn·i ti. ve performance have been consis.tent ly obse.rved 1 

although many Vf2'J:Y old adu_lc.s continue to show ek--pert leve.ls 

of ability with complex asks, and carry out the tasks of 

daily liv.ing without difficul y (Hultsch & Dix.on, 1990; 

Salthouse, 1987; Scl1aie., 1,990), It has been proposed that 

stra egies are eveloped. to compensate for objective or 

perce-ived aecrements (Dixon & E:acJcma_1., in: press; Saltho:use, 

1. 87) ~. T'he ifresent s.t udy a..lso inves · i99 t.es the use of 

coropensa ory memor_{ s ategies. by healthy .and demen-tea very 

o.ld adult-s. The a .im is to provide a description of the 

stra egies used by these older people, as wel 1 as t:o ex.amine' 

the r-elationship between strategy use and intelligence. 

Awareness of cognitive dysfunction, as is suggested by 

be use of compensation s Yat:eg ies is conunor-.1.l'y c:issociated 

wi'th depression _ ':'nerefore, I examine fa otoi:-s i,n the 

complex re.laL.ons·h;i_.p ·between intelligence 1 awareness, and 

depression in t .his• sample. 

The li erature concerned wit•h two areas of research 

related t ·o .cognitive aging will be :r-.eviewed in t:he second 

chap_ e:r, First, studies examining age-asscc1ated changes in 



t:he cognitive a·bi.lities of ve-ry old healthy a.dults will be 

reviewed to provide as andard of normai developmen. ln 

concrast, he second area of research will discuss the 

c.har1ges in Q"enera l intelligence ass-o-ciat ed. with AD . 'I'hi s 

wilJ be followed by a review ot the literature .di$CUsR_ing 

rrf_IDo°l:y compensat.io-n, deficit awareness and cognitive 

ab:i.lic.ies. P.inally . the resea. ch literature pertaining to 

dep;r:ess1on in very old healthy and demented adults will be 

e:xa.rnin d. The hypo heses of the study will be· out.lined 

f:ollow ing the litera ure :i:-eview . 

The thi:r: chapter focuses on the methods of 

inv'e- tiga·t ·ion used in this• study-. Detailed desc;ript.ions of 

_he procedure.s, the. sample, .and the me·asures of assessment 

are provided. Chapt~r fol..'.lr presents the resul·ts of the 

st.atis ical analyses used to address each of the hypothes.es 

pre·se.nt.e.d in chap e:r two.. Finally, chapter five deals w.ith 

the discussion of the results in light of the current 

scienti.Lic literature . suggestions for fu . ure res~arch are 

also present.ed. 

3 



ChaQ et" II 

Literature Review 

Normal Cognitive Aqing 

4 

Deve.iop.rnental research indicates that normal cognitive 

agin is varlable~ some abilities decline wi~h age, others 

are maintained and s·ome abilities improve over time (Baltes,. 

1987), The patterns of cognitive change associated with 

normal agirn;; are· not. global, noY universal. The 1ambigui y 

of the. research on cognitive aging indicates tbat., on. the 

cne hand , it is• common frn; healthy i .nai viduals in their ·80s 

to scor.e within the normal range on a wide variety 0£ 

psychometric tasks (Benton, Eslinger, & Damasio, 1981), 

Schaie (1990) repents that o.ver 50% of study part:t"cipants 

over the ,rg·e of 81 years maintained or iw~ roved their level 

of functioning on four of the five cognitive measur?s in a 

lon.gi t1Jdi]-1a..l study spanning seven years . 

On the o her hand, advancing age increases the 

probabili y of c::og1:1.it.iye loss. The ave-r:age performance on 

bo h fluid (abilities needed o master nove-1 e.xpe-ri nee) and 

crystall i'.6ed (.knowledge. ga)ned from" cu 1 tur.al experience) 

psychornetLic tasks generally begins to decline in the 

seventh decaae · Scbaie, 1990). fluid abilities appear to be 

more sensitive to age-associated change, w,i th decrements 

110 ed a ein earli e:r age tb-cl.n .in crystallized abi li ies 

I.Ryan, l?a.olo &. B_ungardt l990a: S.cha1e 1 1990). 

Thi.s pat tern of CDgtlitive. developrrJent is reflecte.d 1,n 



the Verbal and Ferf:ormance subscales of the W.echs·Ler Adult 

Inte l lige\!we Scale (WAIS). The WAIS is a commonly us eci 

n1easu.r:e of int·e lligen c e. I . is cornpoGed of two .subscal.es, 

t:he subsca.le of Verbal ln e.lligence IVIQ.) contains six 

subtests measuring gene-ral reason1.n abilities based on 

lan,;ru a ge ; {a) Information -, .{b) Digit Span, ( cl Vocabulary , 

(dl Arith.u1e ic., (el C.omprehens·ion, and (f) Cimila.ritie:;, . 

The 5ubsca le of Pe -ormance Intelligence (PIQl has five 

subtests whi ch ar.e designed o measure nonverbal re.ssoning 

abi.litie•s; (-a) Picture Completion, (bl Picture Arrangement., 

(C) Block Desi'.;}n, .Id) Ob ject A.ss.embly, (e) Di g .it Symbol. 

Subtests comprising the VTQ subscale test areas of 

gene:r:al krtowledg·e, lariguage and reasoning that have been 

a cqu1xed throughout a li fei:.im:e , providing cJ. measure of 
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ct)'s . alli zed intelligence (-Spreen & Strauss, 1991). The PIQ 

subtescs measure the ab.i lity t ·o master novel .tas·ks in an 

•f f ic ient. manner , thus providing a psychotn5'::t-ric measure of 

fluid abilities ;(Sp · een & Strauss, 19911. Adults below the 

ag·e of 74 years tend t:0 maintain stable sco're-s o.r improve on 

verbal and arithmet.l. tasks, thought to measure Grystallized 

incelli e nce, while sh.owing declines 1.n he Digi ' Symbol 

Subst i tut.ion, Block Design at:id Obj e.ct Assembly tasks, which 

cart be considered measures of .fluid abi).i t .ies (.Bo.twinick, 

19.,7; Horn & Donalds.on, 197:6; K.ramer &. Jarvik, 1979). 

The qge-cor _ec ted scaled scores found in the Wech.sle.r 

Adult Int@ll ige.nce Sc ale-Bevi sed (WAI S-R } rnanual attempt· to 
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corrip·et1s ate for these nonnative change·s, with -he i .nc,t: ements 

i :n scaled sco.res beyond he comparison group of: a e 2 0 t.o 34 

increasing more rapidly for the PIQ than he V.lQ sul::,sca:le 

( S·a tler·, 19.82 l > In &ddi tion, the Digit Symbol subtest of 

the PIQ subscale typically .shows the greatest decl in~ with 

advanced, ag·~- (Sattler, 1982). 

In a study aimed at extending the WAIS-R norms past: the 

age of 7~, Ryan, ~aolo and Brungardt {1990a) tound a 

cont.i.nuation ±n this pat· ern of co:gnitive p .erfonnance . 

People over age 8.0 scored 4. 8-4 points lower tha.r;i the age­

corre·ct.ed norms f'Ol'.: 70 t.o '74 year olds on the VIQ subs cale 

and 8. 5} oints lower on the PTQ subscal 0
.• Factor analytic 

studies further sugge·st. that with advanced age verbal sk i lls 

may be 'relied on to compensate for deficits i.n non -ver.ba.1 

reasoning. p.oss1bly reducing he effec ts of decline in this 

.area tRyan, Paolo, & Brungardt, 1990b) . Wh1.le t hese :resuj_)::s 

indicate extensive decline Qn tasks measuring aspects of the 

f1 uid abil.i ties o"t adults over 8 0 y€:ars old, they are based 

on cross-sErct iorial designs which have a limited ability to 

asses~ change 

Th.e pat.terns of cognitive changes associat. d with age 

tend to show mo.re - 1:.ab•ili•ty in longitudinal research using 

selected WAIS -R subt.ests, Botwinick .,. St.orandt, and Berg 

1986), fol.ind that healt.hy adults bet.ween the age of 64 ctnd 

81 years rnaintain€:<l consistent. scores over a: four year 

period o·n t.he WAIS-R :;;ubtests of Information and 



Comprehension frorn the IQ su.bsca1e, and t.he Digit Symbol 

and Bloc k Desi_gn subtest.s from the PI.Q subscale . As th;;? 

nonnal subjects in Lhi ~ study were screened for a variecy of 

illnesses , t .he authors con.eluded that ·_he :results wexe due: 

o t.he :S ele-c ion process and no likely to be replicated. 

Researc h inv e stigat i ng the sco-ring pa terns of elderly 

a dults ov er t he ag.e of 74 years is 11.rn..ited, wit.h most 

s t udi e s relying on c r-oss-sect.ional designs.. A factor 

ati:alysis o f t he WAIS-R scores for an el-derly samp l e shows· 

h a t he V I Q an.d the PI-Q qUbscales f orrn dist:.inct .componen_t.s 

i e . g., load on separate factors) meas uring a s~gle 

under.lving fac.tor of general intelligen_ce, c1lthough the 

rel at ions hip of spec:i fie .subt es :S to. measured general 

intelli.genc appears to alter with age (Ryan et al ., l990b) 

Fu:r:the.:r longitudinal research is '[J.e:eded to determine if the 

declines in the scores of th_e VIQ and t he PIQ subscales of. 

t he WAIS-R a.re primarily an artifact.. of research design, or 

whet.her the WA.IS-R perf orma.nce .of hea). thy ind1 vidua ls ove..r 

tJ :·1e age o f 7 5 shows the systematic decline suggested 1.n the 

stud1es using a. cros s ~se tional de·sign. 

Cogn.i tive. Aging an d Al-zhe, mer s Disease 

The prey.alen.ce of AD, the mo-st common dernenting 

d isorder, increases dramatically with age, fr.om. a ra.te of 

3 . 0% in t"l-tose oe.tween the ages of 65 and 74 years, 

peopie between t h ages of 75 to 84, and over 47.% 

olde:r than 85 years of age (Evans et al . , 1989) . 

o :23% in 

in adults 

AD lS 



chaxacterized primarily by memory irnpainnent ana word 

finding problems in the early stag-es, with deficits of 

8 

sernan ic language. and ·perception evident as the disease 

progresses ( Hi 1 1, Storandc., .& L,.aB~rge., 19 92; Joynt &. 

Shoulson, 1985) _ Cognitive decline is progressive, although 

the rate of decline shows a high de_gree of intraindividua.l 

variability (Barr, Grandt, Carson, & Folstein, 1992; 1'eri, 

Hughes, & Larson, 1990). The e~tensive decline in cogniti~e 

abil i tie · , impairing social and occupationa 1 fur~ct ioni ng·, 

cha-racterist.ic of AD (°hlnerican Psychiatric Asso·ciation, 

198'0) and the similarities in structural brain changes 

betwe.en healthy and AD elderly a:dult·s have led to the 

hypothesis that lill represents· an extreme pbi.nt on the 

continuum of age-associated decline (Hrayn & Calloway, 

1988) . 

1J'ypically, adults with lill exh.il:>'i t well preserved s .ocial 

habits long after· other cognitive skills have dege.Qe-ra ed. 

As sucial s ·ki1ls rely predominately on: crys alliz·ed 

·abilities it is not surprising that ear-ly ir~ the a •i •seas.e AD 

;research part.iG:ipants tend to score higher on general 

mea::;ures of verbal abilities, such as · he V1Q, while showi,ng 

declining ability to deal with t..he nove l task$ as measured 

by the PIQ sub'scale of the WAIS-R (Ful.d, 1984; Gfeller & 

Rank1.n, 19:91; Lezak, 1·933) . 

In an at empt to extend this getleral pat tern of 

re.sults~ Fuld (1984)1 identified a WAIS-R profile of the 



diagnostic indicators of AD . In the Fuld AD profile; t.he 

h i ghest s cores ar·e 0bt.ain$d on InfoJntation and vocabula ry, 

f o llowed by scores em Si.milariti@s and Dig i t Span. These 

subtes r: s a:re four of the six that co:!TlJ)os e the VIQ s1J..bsc·aJ e . 

Of t.he PIQ E; l[bt.es'" S ·, t.he 9r.ofi1e s uggests that AD patients 

score higher on Object.. .1\.ssembly than Digit Symbol and. 'E31ock 

Design, bu the obj e ct. Assembly score is lowe~ t.han 

Voca,bulary and Inf.orm,3tion scores. Fuld (19-84 l toun_d this 

prof i le t.o be effective in :dis inguishing- AD from othe-r 

f onns of de:mentia. Other invest iga o:r::s, how-ever, have not 

.r ea~hed tbe same c:onclu.;;ion,;; , as the prcffile tends to o.c·!'.:; ur 

infrequently in both normal and demented r;:mpulation (.F:tiley, 

K<Jbayashi, & Heaton, 1987; G.fel ler & Rank.in~ 1991; Logsdon; 

Tex i, Will iatns I Vit.iellb# & Prin_z , 198 9 i Tuok.ko & Crockett, 

1_·37 l . 'J'he. similarities in t'he WALS-,R scoring patterns of 

the h ealthy and AD subjects in thes·e samples· supports the 

cont in1 UID hy_J;?o t hese:s o f Br.ayn and Calloway (198.8.) . wnile AD 

patients aeh.iev@. lower scores on WAIS-R ta.sks than heal. h,y 

individuals in gener·a1, the relative ranking of t.he VIQ an:d 

.P.IQ s-cor.€s remains. stabler with VIQ sco.res relatively higher 

thati .PIQ s c ores . 

O:ver a four y:ear period 'Botwinick and -colleagues (198:6) 

four~d that the scot·es of AD s·ubj ects de.clined signi icaritly 

on .al.i t:es s of rnemor.y a.nd intelligence, with Digit Symbol 

scores declining 73 .%, s .econd only to the, declines found on a 

task measuring the abi Ii y to re.memb.er short s · o.ries after a 
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delay. .~s with healthy -elderly adults, he Di,git Symbol 

~ubt:.!2s·t appears to be · he most s_e-nsi t.ive of the WAIS-R 

subt.escs in detecting declines in fluid abilities over time 

{ · at t 1 er , 19 82) , 

Many clin•icians ha· e found the Mini-Mental State Exam 

(lvWSE; ,Fol stein, Folst ·ein, & M_cHugh, 1975) to be a sensitive 

t.oo.l for assessirtg global inte-lligence. in e,lderly patients 

w1t:h AD (Bleecker, .Bolla-Wilson, Kaw.as, & A.gnew, 1988; 

Farber, Scbniitt, & Logue , 1988; Folstein et al,, 1975) As 

the MJ.vlSE provides o·nJ.y ·a. brief assessment of 'several 

co · 1 1 ti v e areas based p, ·irnarily on verba.l responses, it is 

not. useful or evaluating differential change in fluid ,3.nd 

crystall 1 zed int.el ligence . Howevex: 1 it is a rel ia•ble tool 

for diffe.rentiat1ng between healthy and demen . ed _pat.ients 

(Folst.eln et al., 1975} • 

.Parber et. al. (1988) found the MMSE to be moderately 

c.orrela ed with the WAI,S Full Settle IQ (r = _ 83) in a sample 

of AD at. 1ents . cut.- off scot·e oE 24 was estab.lished as an 

ind1 ca ion of deme·utia ( Farber et al., 19 88 l . Compar.ing 

-MMSE scores or hea1thy and .AD subjec "S Re1sb.erg and 

collea,;;ues ( 1·936) established a system of r-at1.ng cognitive 

abilities in enns of M11SE sco:res. Adults scoring in the 

_a~,ge o:f lfr- 23 ,. ere identified a.s ea_r1y AD. and those 

scoring in the range of 20-'27 were categorized a;i in the 

'order betw en benign senescent. forgetfulness and early AD. 

A.s ·75% of healthy adults ::;core at or near ceiling level on 
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the 1"1lv1C"_E, Bleeck-er e al, rl988 l suggested a cut-off score 

of 26 or acl.u l -s in -heir eighth dec,ade. Overall, -here is 

a consensus that MM.SE scares of less than- 2 4 -are s.ugges ti ve 

of cogni i ve ·t ici ts, while hose above 27 likely indicate 

normal cogniti e abi.Li · ies. Further :r:esearch employing a 

longitudinal deBig~ are ne ·ae · to assess the sensitivity cf 

the MMSE to in rc1.individual change i n very old a<iult.s wl:;io 

a~e heal hy, as well as hose wbo are diagnosed with AJJ. 

Strategies of Memo.1..'"V Compensation 

To his point-, most of the. resea_ch di...,cussed ·has 

agr d that ag·1.ng is associated with c-ogni ti ve dec l ine to 

som degre-e, alt.hough the r~te and ex ent of de.c.l ine are 

variable (Dixon, 1_92; Schaie, 1990). The ability to 

comp·ensate for cognit.i ve deG,cements i rt one area with the 

int13c~ abilities of another; are a [:)ossibilit.y tha has been 

suggested by a numbet of researchers. for exalnpl 0
, 

s J house (1984) showed that older typis s maintain a typing 

speed comparabl.e to tha · of younger typists by looking 

furthex . hea.d in t.he document they are typing , t .hus 

compensating for slow Qrocess · tLg speed. As discu~ssed 

earlier, Ryan and his colleagues 11990b) suggested that very 

old adults reli'ed on intact vei·bal abilities to compensate 

for decline,s in nonverbal reasoning, as rneasui:ed lJy the. 'PIQ. 

The ability t ·.::.. compensate for declines s ugges t.s a mechanism 

vrhereby deficits in the. a.bi l i ty t .o cope wit.-h novel tasks may 

not b.e :apparent in t.he course o everyda:y f u n ctioning. 



To clarify the conce:gt of co.mpens,atior~ the following 

definition d~velope-d by Backman and D1.xon (1992) will be 

adop ed in he curren study. 

Compensation can be infer-,r:ed when an objective or 

perceived I'liisrnatch between ac:cess ible skill's and 

envir·on:ment.al demands is .counterbalanced (.either 
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au ornat ic.ally or dellberately) by i .nve·stment of more 

time or e.ffot't ( drawi(l.g :on. norm.a 1 skills} ,. ut.i 1 i zat.ion 

of latent !but normally inactive} skills, or 

acquisi · ion 0£ new skills, such that a change in the 

behavioral profile occurs, either in the direction of 

adaptive attainme.nt, roairttenanceA or surpassing of 

"normal ·1 levels of pro~iciency, or maladaptive outcome 

behc viors or consequences. (p. 272). 

There are two ideas implicit i n his def1..nition! (a) in 

cognitive ag.ing on, area ot niaintained ab•ility is used to 

compensate for objecti e or perceived declines in other 

areas of cognition t :0 achieve a balance b.etween t.he aemands 

of the .environment, personal expect.ations and behaviour 

(Dixon & Bca.ckman , in press} · aQ.d (.b) the a i li t:y to 

compensate Eor de:ficits require,s an awareness of the 

mismatch between environmental demands and skili lev!:?'l , 

. h~reby relating an und.ers anding ·and belief.s regarding 

fLm..c ioni:n:g to dai l y per· or:rnance (Dix.on, 1989 l. 

Cavanaugh (1989) outlines three· types of awareness that 

are active in memory com ensation, ta) sy·s .. emic .awareness, 
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rb) epistemic awareness, and (cl on-line awareness. 

Systeroic- a:warene:~s refers to metamemo:ry, or awareness of how 

human memory unc:tions and sp::.ci fically an awareness· of 

one's own memory func.· ion and capacity (Dixon , 1989) . 

Epistemic awareness descr· bes be ability- t.o judge how .one's 

person.al mewory abil ·ity matches the demands of t..he 

environrnent and whether changes in memory abJ. lit.y req.uire 

behavioral changes to rnaxim.i ze memory pe·rformance . o:n:~l ine 

a.wareness refers to tlri e moment to moment memory monitoring 

t.o deterroine che effectiveness of memory performance. 

Theotet.ically, there may be a dissociation b .etween t.he level 

of explicit verbal awareness of deficits and behavioral 

expressions ·of deficit awaxeness -, such as the use of 

compensatory m:(;:chani,sJt1s ( PeJ1er, Larrabee~ &. Crook, 1992 ). 

Thus~ he us.e of compens.atory trlechani.s-ms does· not 

necessarily require the ability to provide. an explicit 

verbal report of all areas of pe~ce i ved deficits. 

Clearly·, di ffe ent research methods· of compensation 

focus on one area of awarer1ess lilol;'e than another t-see Dixon 

& Backman in preso £or a review). The literature reviewed 

from his poiut will focus on questionnaire methods of 

in.vest:igat .ion .in. the use of compensation strategies in 

u1ernory, thus examining syst:etn.:ic and/or epistemic awareness 

as nee es -ary cornpone-n s of compensation. 

Recent resea.rch has snow.n that elderly people commonly 

rely on memory strategiesi possibly to help them cmrnpensate 
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f o r real or perce .ived memory deficit.s (Reeves & .Dobbs, 

1.992) ,•, n addition, spe.<:::if ic types of Stra"" egies a.pp ear to 

be p,re.fen::ed, wir.h external memory aids, such as note_p and 

lists reportedly used to a greater e.octent that;i: internal 

me hods of mnemonics (Jac.kson, .Bogers, & Kerstholt .1 1988.) 

While t::he body of .research regarding t-he use of memory 

s-cra:t egies is growing, the resea.rcb examining the use of 

memory strategies by indiv.id.Lials diagnosed with AD is 

limited, desplte the possibilities that this knowledge could 

be used to fa.Ci 1 i ta e cogni ti Vii: r .ehabili '"at ion prograro.s . In 

addi,- i on, research is ne·eded to examine lorigitudina.l Ghanges 

int.he use o memory aids by very old adults 1 and whether 

chang.es in the reported use of memory aids parallels changes 

in ,:;::ogniti ve performance, 

Awareness of Deficit c nd General Inte·lliqence 

The literature reviewed to this point indicat,e:;:; that 

both AD and h""a.1.thy elde.r:ly adults are .likely t.o .experi.ence 

·some degree of cognit.ive deficit, ranging from minor t :o 

severe. As the concept of co1npensation. is assumed to be 

di:rect.ly re1a.ted .to awareness, research i.ndicat ing tha 

older ad1Jlts are capable of ~ompensating for deficits 

suggests hat they are awa.r;-e of .the misma1...cll be we.en 

envi 'rbrunental demands a.nd t:he1r ability to effectively 

satisfy thos.e d.emands (D:1.xon 1 1989.; Reeves & Dobbs, 1992) . 

Levine (1990) contends; that. awareness of de ic-i ts .requires 

the ability to .t.ea:son ·and make inferences, a .s well as the 



ability to lean, n e w infonua ion. As woul be expec ed, 

impaired deficit .awareness is a comrnon finding in many 

neuro.logic.al disord.ers, SQch as dement i a where the-se 

a.bili t ies are impaired (McGlynn & Kaszn·iak .t 1990) . Whi l:e 

th~se st_Udies refl ecc the poss·ibil.i ty that awareness ·of 

c o ~ ru t ive functioning is related to ir1tellectual ·ability 

i it: - le research has ass·essed this relationship in healthy 

elderly ad11.lts. 

Studies investigating awareness Gf deficit in .2\D 

patients generally find a de~line ih the level of awareness 

wi tl1 progression of the disease, despite the large rang·e of 

in-erindivi.dual variability in demented individuals (McGlynn 

&. .s·chacter, 198.9). 'In a parallel manner, AD patients o ft .en 

exhibi ~ an in erse rela .ionship between the degree of 

cognitive impairment. a.nd depression 1 with the least impaired 

patients showing the high.est lev~l of d.epression (Burns et 

al., 1990; P6ars·on, Ter:f., Reifler, Burton, & Ra.skindi 1989,· 

Re1sberg, Ferris. Borens t .ein, Sina iko, de Leon, & But"tinger, 

1986) . Stu.di ·es indica. ing a higher repor ed level of 

depression at t'he stage of AD when patiex:-~ts a r e likely 0 be 

awa:re of thei t' de 1in ing cognitive ab1 lit 1.es sugges · e1 

relation be .w""en general intellig-en_ce and a._wareu-ess , such 

· ha the perception. of cogn.it.1.ve difficulties rnay contribute 

_o feelings of dys_pho_ ia {Bums et al. , 19 92: Pearson ·et 

al. , 1989, . Furth6r research is needed to ·investigat.e the 

relation between general intelligence, deficit awa_r~pess, 
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a_nd depress ion . 

Cognitive Agina a:t:"id Depression 

With increased age individuals become more susc:,eptible 

to c hromic and acute illness which may contribute to an 

i_ncrease.d rate of cognitive decline (Schaie, 19.90). 

"Def ici t .s in cognitive or physical functioning, including 

organic b ra in disorders, have bean found to coincide with 

increased levels of dep;ression (.Addingt.on, 1986), Although 

diagnosing clin·ical depress ion in an elderly popula. ion is 

problema · 1c 1 it is• estirnated that. appro:ximat .ely 1"5-% of 

community dwelling elderly adults _in the United States have 

substantial ·a-epr.essive symptoms (Blazer & Williams, 1980) . . 

The literature suggests that d_~pression has a negative 

im act on specific cognitive proi:::esses (Abram, Redf_i .edl ,. & 

Taylor, 1981; Calev & Erwin, 1985; Weingartner & Si-lber.man_, 

1984; see Saokeim ~ Steif, 1988 for a review) such as 

short - t:erm memory (Bornstein, Bak~'J:?, & Dougla·SS, 19911 The 

characteristics of short-memory deficits experienced by 

depressed patients are similar- act'oss the tifespan 

t"Niedereh&, 1986) _ Memory deficits are generally of concern 

t.o ct·epressed p a tients, sugges ing t.hat accurate self ­

monit.ori:ng o f memory "function is maintained throughou ' the 

illnes:s (Niederehe, 1986"/. 

W1-1ile depression bas a negative impact on specific 

cognitive _abi 1 i ties 1 researchers have not yet det.ermined the 

_global influence of depres~iGn on the ·c:ognitive a.bilit..ies of 
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-very ol adu.lts (:Oo.nnelly, Murphy, Goodwin, & Waldroa,rr, 1982; 

Mil er, 19'75 \ , A large body of res 0 art::_h i nchca.tes that from 

chi ld11ood to adult. mid l ,e-age., de.fic·i ts are u,sually found in 

the WAI --.R PIQ scores o f people who have. experienced 

depressive episodes (Sackeim, Freernan., McElhiney, Coleman, 

Prudic, &. Devanand, 19 1P; :s -ee Kluger & Goldberg , 1990, fo:r; a 

re ie). Fu-the:r research is nec essary to eissess the 

impac, of depr-essi.on on cogn i ·t ·ive abilities later in life. 

As is c-ommon with many cogn i ive disorde rs when sel f~ 

c;1war·eness ~rrd social orientation are preserved, AD patien s 

rnay a lso experience depre_:;;siv~ syrnpt.ooms (Cohn & Neuma n-, 

1978). Whi l e depression is not: .as common in Jill as it i s in 

subcort ical dementing illness 1 1a.te-onset depression may be 

an ea r.ly marker of AD ( Lezak- 1 1983) . Reifler and La.rs.c:> 

1988.J report that. 20-30% of -AD patients present. with 

depre·ssive .symptoms. 

Depression in AD tends t6 bccur more frequently in the 

early sta-ges of t.he illness. Burns and his co · 1eagu ·s 

(19 90 ) fo.una that :A..D patient.s scor ing higher on the Mini 

Mental Status Exam (MM:SE; Folstein, Folstein, .& McHugh , 

1976) reported more depressive symptoms thq1n those scoring 

a a - lower level. However-, in the same study observer-rated 

dep:res.sion scores did not vary between he gre:>ule)s. The 

d1 screpancy be wee:n self-report and observer - rated 

de. re.ssion sl'.'.:ores b1ghl.ights the problem of ir1terpreting 

be.hav1ou ir, his popu.1-a t.ior1. 



It has been ·suggested 0 hat the dichotomy of depressed 

and n~n-depr·essed Ab pa ie:nts is an indication of two 

d.iffe~ent sub-typgs of AD (Rovne~, Broadhead & Spencer 1 

1989 l • imilarities .in th!:: rate of .cogni ive decline in 

depr:essed and non-depres~ect. demented patients over the 

course of one year does not swpport. this view (Burns, 

Jacoby, & Levy, 1990; hopez, Boller, Becker, Miller, & 

Reyuold.s1 1990), 
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As he rate of e·cline in cognitive abilities is 

·ariable throughout the course. of AD, it must. be considered 

_hJSl.t the coex st er11.ce of depress ion and co.gnitl ve decline may 

exacerbate the qyXnptomology of each condit.iODc, resulting in 

excess dis-a bi li ty (Barr et al ., 19 92; Reifler et a .l" , 1988 i 

T·eri e al., .1990), The pat.tern of WAIS-R scor·es lends 

suppc,r t for he theo:ry of excess disability. as def icit.s in 

cognitive fun.:Ctioning are gr-eater in Perfonnance !Qin 

de re::;sed han in non -·depressed AD patients (Gfel le-r· & 

Margolis 1 199C), similar to the findings r~ported earlier 

for heal thy r depressed adults \e.g. 1 Kl uger et al. , 1.9 9 0 ) . . 

Surrunarv 

Research sugges s that there are s imila ri ties in the 

types o de--Eici:t •s experlenced by Vecy old aquj_t.s who are 

healthy-, hose diagnosed with AD and those who ·are. 

depressed. First , healthy, nondepre.ssed ve1.,-y old adults 

show greater decline.s on the PTQ subscale than the VI Q, 

(Sattler, 1982). Second, hea l thy depressed adults reflect 



similar def'cits in WAIS-R sco1:es, c).lthough they show a. 

greater -everity of de_icits than nondepn,:"Ssed, healthy 

ad1.J.lt.s (Kluger et al. 1 1990). Third, riondepr.essed Ab. 
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subj ec s al so show a simila,r _pa tern of res1J.l ts, but t.he PLQ 

score is lower than that of patients who are only diagnosed 

as depressed (Lezak, 1.983) .. Final.ly, depressed subjects 

also diagnosed with AD exhibit the greatest degree .o f 

defic1 on P:;i:Q measures relative to VIQ scoring ( Gf.ei ler &. 

Ma.tgolis, 19 0). Fu.rt.her research i.s n~eded to assess the 

parallE?ls het.waen he patt.erns of cognitive Ghange·s 

r. ssoc ia ed with dep es-s ion and those related o the normal 

process of ag_ing :in very old adults. 

Goals bf the Study 

The prese.nt study· has fou:r main goals. The f irs.t is to 

examine the dL. Eeren'tiaJ pe,r-·formance of hea l thy and dementeci 

very old adults o.n the VIQ, the PIQ and the MMSE test.s of 

inr_elligence. It .is expected that he AD group will score 

lowsr on the MMSE and the WAIS~R subecales than t.he healthy 

group, particulariy on ttie PIQ scale of tl;Le WAIS-R. The 

PIQ/VIQ ratio is expe.cted to be smal.ler for the Ab 

part.icipa:1;:i s than the healt.hy parti.r:::ipants. 

The cor,sistenc.y of' performance on the intelligence 

tests ove.r the course of the -study 1.s also of interest. It­

is .expected that the performance of the- healthy group will 

show li - tle change ove the two year period and the PIQ/VIQ 

rat:io will a-lso remain constant. ·The AD group is e1,q;)ecte:d 
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to have grea.ter declines on all cognitive tneasu_rigs than the 

healthy group. The PIQ/VIQ r ·at io is expected to show l i. tle 

•bange over:- time, reflecting decclines in t.he VIQ tasks of 

the WAIS-R, as well as t:be P Q tasJrn. 

Tb second goal of t:he study 1s to investig-ate be :use 

of cornpensc1tory memory strategies in this s.ample. It is 

expec ed hat healthy aduits will rep.ort greate.r use of 

memo:r..-y s r-a tegies a the initial asses:;:;-ment than those 

diagnosed as AD . The use of memory strate,gies by .hea l .thy 

adul . s is expected to increase over ·the two years of the 

study. !n c ·ontrast., the reported use of strategies by AD 

participan sis expected to show a dec l ine- parallei to the 

reduct on in cog.nit i ve abilities. In view of the 1 i tera ure 

(e,g,,_ Reeves -& Dobbs, 1'992), it is <;llS0 expected that bo.th 

healthy and AD par icipants will report grea . er u_se of 

ex.ternally ba.red strat.egies :than µiternal memory s _rat·egi es. 

The third goa,l of he study is to ·inve·stigate the 

relationship between ·general intel lige.t;iCe and awareness of 

cognitive abilities. Specifically, the question of whethet 

gener·a1 inteil igence 1 s re.lated to r.he levei of de ici t 

awareness in healthy a.nd .demented very old adults will be 

inves tiga"· ed. The· l i.r:erat:ure· sugges·t s that pa-rt icipants 

with low scores on intelligence measures are likely to _have 

reduce insight ~no the degree of c0gnitive dystunction, in 

con rast o those wi_th highe:r: intelligence scores. 

Thexefore . it is e~ected that h:ealtby participan swill 



hav·e qi:ea -ex insigh_ regarding memory functioning tha·n AD 

participants. Further, i ' is a common finding t.ba...: 

funct .ion 1 impairment of ten leads to feelings of dys_phoria 

(Lezak, 19'83 , Theref0re, a g·r .eater- awareness of memory 

iIT![Ja i rme.n is expected to be re·late-d to higher 1 eve ls of 

depressive symptoms. 
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The faur h goal of the stuay is to examine ,he effec~s 

o depres..s ion on the int.el .lige.nce test periEorroance of 

hea 1 thy ·and AD elderly adults, It is expected that 

dep1:esse heal thy individuals •wi 11 score lower on PIQ 

measur s than nondep_essea. healthy subjects, while the V-IQ 

score is not expected to be ·signi -fic.ant.ly dif f.erent between 

tbese two group5. Depressed AD participants are also 

ex ected to show a decline on PI-Q scores relat •ive to .the 

no.ndepz:-e-.s$.ed AD ,;;ample, while t.he VTQ scores are noc 

xpected t.o differ signi ficant.ly from this refe:renc.e group. 

-
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Chapter III 

Meth<'::id 
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The entire. populatiq_n bf 2368 adults over the. age of 7:5 

years from the Kungsholmen parish in. Stockholrn r Sweden, were 

in~erviewed in l987 as Phase 1 of a stv~y designed to 

invest.:gate the incidence and prevalence of disease 

resu 1 ting in dementia:, Study part iciJ/ant s were screened 

:using ·11tult iple ·measures '(e . g., social interview, mul d.axial 

medical diagnosis I and cognj_t i ve a ·ssessment) -. 

In Phase 2, 380 individuals scoring less than 24 on the 

MMSE (Folst.ei.n e\:- al,, 1975) were matched with 354 controls 

who .scored 24 or rnore on the MMSE . Of those scoring less 

han 24 on the MMSE, 66 died or became unt.e.st.abte between 

Phase 1 and 1?hc1se 2. Thus, the sample i-n Phase 2 consisted 

of 314 par ic.ipants with a diagnosis oE sli~pec ed d€1)'.)entia 

and 354 healthy contro l participants (N = 668). 

Par icrpants in the current study were drawn frbm t.his 

sample or 668 adults. Because t.he first g·oa l was to obta1.n 

a samp1e of .re.lat.1 vely cognitively · n act adults bet.ween : he 

ages of 7 5 and 8 5 ( as. of Qc;'- ober ,· 19 8.7 l only those born 

bee.ween 1.902 and 191-2 with a Ml-1SE sco·r ·e 9'.r-eq;J:'.,er th.an: 20 weJ::"e 

included. A second goal was to se·J.ect participants who were 

relatively fr.::~ of di.sabiliti.e.s that c·ovld affect test 

results- Pa.rt:icipants w1.th the following physical 

conditions were excluded from the study: (a l severe 
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c-ardi:ovascular disease, b) liv.e -r, kidney or lung 

dysfunctiem, (c) .neurological or psychiatric disorders 1 

id) seve,re visual or audi-ory deficit,s, (e) hypothvro.idisrn, 

(fl vitarnin B-12 d ·e~ie'ie:r;cy, or lg) partic.ipants who used 

antichol iriergic drugs. As testing was cond'ltc Pd in a 

res .earch facility participants una le to p esen,t for testing 

due t_o physical disabil 1 ties· were al so e:x~luded. 

The current s udy incl.uded l0.6 indi victua ls meieti.J;J.g 

_hese cr.1.te · a. t the initial assessment. {Occasion 1 > 95 

participancs were classified as healthy and 11 were 

diagnosed with probab l .e AD. according to NTN'CDS / ADRDA 

c:rit .eria (McKhann, Dra.c:hma.n, Fol stein, Katzman, Price·, & 

St.adlan:, l984). This subsample will be referrea t.o as 

Subsample 1 in further discus:sion. The sample· 

character·stiGS for Subsample 1 at the first occasion of 

assessment are shown in Table 1.,. 

Ast.here were five occasions of measurement at six 

m:onth int.erval s some p·a.r t :i:cipants shifted sc:ac.us (h.eal thy to 

probable AD}, or railed to retu.rn for one or· more t.esting 

sessio•ns •. Changes in the sa.r:etple a.t each occasion of 

measurement ~-re shown in Figure 1. Following tbe f irst 

occasion of data collection in the p..::esent study 19 healthy 

participa.nt.s were randomly EE?:lected from the sample for 

partic.ipat 10n 1n an independent pharrnaco.log:tc-al Study, and 

two demented participants became unavailable :Eor testing. 

'A occasion 2 one heal hy participant was reclassified as 



probabl·e AD. 'T'hus, on Occasion 2 the sample (N = 85) 

included 75 healthy and 1.0 AD participc;1nts, r .angi.ng in age 

from 7·7 to 87 years. At the· e,ime. bf Occasion 3 (N -=78) 11 

heal hy and t hree AD participants failed to return for 

resting, In a·ddition,. s e ven healt.by '};5artici a nt.s who were 
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unavailabl ·e for t.est:itig cm Occasion 2 were successf ully 

r!:!t.ested .on Occasion } . The resulting sample of 71 healthy 

and seven AD par:t.icipants complet ed the 3r · occasion of 

testing. Oc,_asie:m 4 wa.s c:Gmpleted by B3· participants, 65 

healthy a.nd 1·s .AD. s .ev·en healthy participants wer:e 

1.mavailable for the fourth a.sses,srn.e'UJ,t .. A 'foll.ow-u.p meclical 

ex.arnina.tion ca ried 01 )::' on Occasion 4 reclass1..fied nine 

heal hy participan .s as prob9 bie: AD, in addition two AD 

parc.ic.ipa'nt.s i:l.Iid .two heal t:hy ·par tic ipc nts who f.3.iled r·o 

complete Occasion 3 were successfµlly included in the fourth 

assessmen . At Occpsion 5 (N = 79) 63 healthy and 16 AD 

art:..icipants were retested_ F.ive healthy and two AD 

par icipant.s failed to ret.urn Jar testing following Occasion 

4 and t.hree healthy :garticipants who we.re unavailable for 

test ing on Occasion 4 were included in the fifth occasion of 

dat a collec tion, 

Insert Figure 1 about here 

Given his changin sample: composi ion over the five 

a5sessment occasions, careful elineat±on of subsamgl~s 



targeted in various analyses is re(Jl.Jired. Five sub.samples 

were d.e:Ein'=!d. The char act.eris tics of each sample at 

Occasion 1 is resented iti Table 1. Subsample 1 is the 

sample of heal thy an.d AD pa,:rt.icipants a.s it was de·fined by 
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t e original d·iagnosis. At th6 first occasion o f asses:sment 

the heal hy group o p·ar _ icipants "incI,uded those. who would 

be diagnosed wi t..h AD s.i~ months later, on Occa.siGn 2 ·or 18 

months later, on Occ~sion 4 (see Figure 1) . As the healthy 

group in Subsample 1 included those who -woulo la_ter be 

diagnos.ed wi h A.D , r_.his -sample- was ·not used in any major 

a:rJalyses. :en Sub-sample 2, the healthy subjects are def~ned 

as those who maint~ined a h~althy diagnosis throughout the 

f iv-e occasions. with those who would be la ter diagnosed _as 

demen ed removed f;rom the healthy sample. The AD subjects 

arf;o' def ine-d as those who wer@ diagnc,sed a-s dement.:ed on 

Occasion 1. In addition, t.hos~ who were diagnosed with AD 

at Qcca:sions 2 ·and 4 were removed from the heaJ.thy sc3.mple­

and added to the demented g,roup, This creates a s.ample of 

5 hea,lt..hy and 21 AD subJects, with Occasion- 1 definl=d as 

he first occasion of _assessment fol lowing diagnosis (e.g . . , 

Occas ion 4 would be c l assi f ied as Occasion 1 following 

diagnosis for subjects who were di'agnosed with AD on 

Occasion 4) , This sarnple ·is appropriate for an-a lyzing some 

quest.ions concerrnng group difference~ on one occ.asion. 
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Insert Table 1 about here 

~ubsample J is defined as an extension of Subsan,.ple 2, 

with the provision that onl:'i,1 subjects who we.re r:>resent over 

two occasions following diagnosis were included. The 

subjects in the he.al hy· 9ro1Jp wer·e. never dlagnosed with AD 

during the study and were pr.esent on Occasions 1 and 2 . The 

AD samp.le includes par icipan.ts. who were diagnosed as AD a.t 

the initial assessmen ·· , and were also pr~sent on Occasions 1 

and 2. As ·well, the subjects. c4agnosed as .l>..D on Occasions :2 

and 4 were class1 fied as AD, with the occa.:ion of diagnosi.s 

esignated as Occasion l. Par· icipants in the· pooled AD 

sample were included in Subsample 3 if they were present on 

the occasion of tbeir dii::tgnos i s, as well as the o.ccasion 

following thecir diagnosis o _ AD. 

Subsamp.le 4 defined 'the heal thy partici:Qa.nts as those 

who were never .diagnosed with AD a a.ny time during the 

st:udy. The demented subjects were those who were diagnosed 

at he in it· al ass-e·ssment. The participa:nts who were 

d.iagnosed as AD on Occasion 2 or Occasion 4 are not included 

i this $ample. All pa.r icipan s in Subs·ample 4 were· 

present for a.11 five occasions, Subsample S .include.ct he 

healthy subjects who t-{ere never diagnosed with AD a any 

time dur:f ng t.he u,r:ing study. T.he demented sample- in 

Subsample 5 ve1ries q.Cross occasJ.ons to include AD 
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par-t icipants on the occ.asion they were diagnos d wi· h AD. 

Speci _ically, tlle AD sa.rnpl e at- Occasion 1 only inc;ludes 

those who were diagnosed with ))...D at the initial assessment. 

The subject diagnosed wi ~h AD on Occasion,s 2 ent .ers 

Subs.ampl.e 5 as par of the Jill sam.1,-le on Occasion 2 . 

Similarly, those who were diagnosed with Ab on Occa.sion 4 

are include.din Subsample 5 as AD subjects at. .Occasion 4 . 

Suhsample 5 is useful for comparisons of group·s or va.riabl es 

on specific .:,c 0 a •sions. 

Mea.sures 

Four assessment measures wE:!re u.sed in the study: 

( l the- 1,fini-Mental State Exam U\IJ:MSE: Folste1n et a.l., 

1975); (b l selected subtests fr-om the Wechsler Adult 

Int:.~1.1 igence Scale-Revised (WAI S-R: Wechsler , 19 81) ; 

(c) se·.lected items f:r:om t.be Comprehensive Ps.ychopatholog-y 

Rat_ing Scale (CPR.S: Asbe:rg, Schalllng, & Sedvall 1 19 7 8 >; and 

(d). be Compensation Questionnpire (CQ; Dixon & B.clck.martr 1.n 

p ess) • 

MMSE. The MMSE (Folstein et al., 1975) is a 

wel i - established br.ieE exam of il que·stions assessing 

general cog-r~1tive func · ioning, ar-eas of orientation, 

at en ion/concentrat ion memory, pr~"Xis and language. The 

lYIMSE is scored on a scale from O (lowest) to .30 (highest 

l .evel of c:ognj_t.i.ve functioning). ~ The brie£ nature of the 

MJ.vJSE makes .it particularly well suited to t_his stHdy where 

it is desirable t.o obtain multiple measures within a . short 
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period of time to avoid overtaxing -he elderly part-ici:pants. 

The MMSE has a re orted 24 hour tes -retest re-liability of 

.£ - _ 9 9 (Fol st e in ~t al., 1975) with depressed inpatients,. 

and a 2 8 day re est r liability of l:. = .99 with demented 

i n patients. However, Olln and Zelinski (1991) found the 

p sy c hometri c prope tieC' of the MMSE to be less reliable with 

h ealthy sub j e c ts {mean age of 71.24, SD= 5.96} over a one 

ye,=>.t pe iod, .reporting a est - retest ·correlation of .£ = .34. 

WAIS-f{, The WA.IS-R (Wechsler, 1981.) is a. standardi ,zed 

c omp _ehensive test of intelligence_ The WAIS-.R i ·s a widely 

used an.d reliable assessment tool with repor ed subt·est 

split.-half reliability coeffic;:;ients nmging from r ;::: . 66 

(Pie ure -Arrangement) to .r. -= • 90 ( Picture Completion); 

Verbal and Per.forrnance subscales of£= .95 and.£= .94 

resp·ectively, in a sample of normal elderly No.rth Americans 

80 yed-rs of age and ove (.Ryan ·et aL 1990a). The scores 

Lr::om t he W.~IS - R we1.e scaled without: adjus ment fo~ age 

{Wechsler, 19 81) , In a younge r sample m~a.n age of 67 .. 1 

years l the one year. t est - retes coe£:f icients ranged ·from 

r = . 65 for Pie · u.r:e Cornplet ion to £ = . 91 for Digi.t Symbol 

( ~now, Tierney , Zorzi o , Fisher &. Reid , 1989 ) . Snow and 

h.1.s colleagues (1989 ) repor . high retesr. ·re_l .abJ.lity for the 

VIQ IL= . 86 ) and ~h- PIQ (£ = .85) subsrales_ 

The traditio_nal two-factor mo.del of WAIS-R sub ests, 

fonn1ng t .he Verbal and Pe formance subscales has been shown 

o reliab ly capture the underlying factors of rneasur d 



intelligence 1n a sample of hea)_thy older adults (Ryan et 

al., 1990b; Smit..h, Tvnik, Malec, Petersen, & Tan,galos, 
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· 992). This study includes . hree subtests from the Verbal 

subsca.le , I:nformation. 1 Digit Span, and Similaritj_~s, <;1S well 

s. ·four .sHbtests from t.he Pe.rfonnance subsca1e, Block 

Design, Picture Cornp.letion, ·Picture Arrangemen and Digit 

Symbo l Subs.ti t:.ut-ion. 

CPRS. The CPRS. (Asberg e ,· 
al., 1978) is o pool of 

items designed to assess differen .as_pects bf 

psychopathology . A u.nique aspect oft.he CPRS is he 

accbmmodat ·ion of two rating sys·te,ms, one. rating the 

sel f-rep_orted symptoms of the study partic ip.ants (e.g . , 

repor ~d feelings of sadness) and the bthe.r rating obs-erved 

signs (e.g. 1 observed sad affect I. I tems are scored on a 

sc,ale indicating absence of sy·rnptom ( 0) 1 possible pathology 

(1), probable pa hology (2), and ext-reme pathology (3) 

Speci .ically of in eres· in the present study ar-e items 

designed to asse;;;s de.preE;sive syi:nptoms and a meosure of 

obsl=rve.r~r · tea awareness of cognitive deficits , Sever:al of 

the depreg.sion items have be.en used in previous research 

( e. , g . , Mar in sen, Fri:i.s, & Hof fa.rt 1 9 s·g r Montgomery &:. 

Asber-g, 197 9; eer ri s, E,i.semann, von Knorring 1 & Perris, 

1984) , The items selected for this study do not repl1.cate 

existing CPRS depi::e-ssion t:iCales. Inst.ead, a new scale 

con.sis ting of nine sel f-r.eported and three o serv.er-rated 

items from the origim.al C.PRS item poo,l I as well as wo 
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a· di tiop_a1- e lf- re ort items from the Perr is et al. , (19 84) 

sea.le will he used to reflect the crit.eri.a of the Dfa.grtostic 

and Sta tis _i,:-a l Manual of .Mental Diso:rders (DSM-III-R ~ 

Amexica1 Psychiatric Ass.ociation, 1987) for depressiv-e 

sympt.orn~, A descrip-ion of the 14-ite.rn depression scale and 

scoring criteria is shown in Table 2 . 

Insert Table 2 about here 

The s·t::-ale r .e le.cling DSM-III-R criteria for major 

depression was established tb..r:ough he fol l ow•ing ite.rn 

,selec ion process. Firs.t, a description of each CPRS item 

included in the assessment was reviewed to select •i t!2rr.tS 

meastlring depressive symptoms. Se.cond, in consultation 

wJ.th a clinical. psychologist:, ite.tns were mc1.tcb.ed as Dlosely 

a."s pos•sible to the diagnostic criteria for major depression 

establis•hed in the DSM-III-R , hll it.em.s relevant to tl1.e 

diq.gnostic crit .eria we e includeo in t e scale. The 

Cronbach's coefficient alpha ~anged from .5$ to .8.8 wit.-h 

healthy partic.ipants over the five occasions of he. present 

study. 

To deti;,rmine a scoring of depressive sympt.oms similar 

to DSM-III-R a method described in Radlbff ' s (1991 ). sc.or•in 

of the. Ceuter for Epidemiologic Studie·s Depression Scale was 

used . This method is only approx:L:mate since the CPRS lacked 

a mea·sure of energy· level and does. not incLude a time ·frame 
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or sympt.om duration. Par A1 lncluding items trieasu:r::1ng 

dy·sphoric mood, was scored separat1::dy from Part B, which 

in_luded items rn:ea.su:r:ing other symptoms of depres·sion (e.g., 

soma :1.c:, ~uicidal thought.) {see ·T·able 2). Positive 

respons - were required for both F?ar ... A and Part B f ·or an 

indivictua to be considered as presenting significant 

dep~ess1v symptoms . 

~ '.I'he. CQ (Dixon and Backman , in press l .1 .s a 

t.heory-bElsed inst rurnent develo_ped to provide a rel iabJ.e tool 

fox collecting ge.neral information .on the forms and 

mechanisms of memory compensation resulting f,rom an 

awareness of memory deficit in daily lif•e, Thls self-report 

rn.-:::,a.sure consis s of 45-it~s providing six scales measuring 

f orm.s of memory comp en sat ion and a seventh scale de.signed to 

assess the deg.ree of changes over the last five to. ten years 

1n each of the;;~ six areas_ Examples of the seven sc:ale,s 

are shown in Table 3 . The tQ shows a high d.egree of 

in te;r- al c.on5 istency with healthy stuc:iy part i~ipants ov.er 

the f 1- ve waves of dot.a. collec·t ion in !:he pr.esent study 

(Cronba.ch · s a)J?ha ra,nging from . 86 to . 93) _ 

Insert Table 3 about here 

P.rocedure 

All study participants were tested 1n s o.ckholm, 

Sweden. '!:he. de.$igri oft.he present study included five 

-



assessment occasions at s1.x month intervals to provide a 

longi LUdinal asses·sment of: cognitive f:unct ion:1ng if.ind moo.d. 

Te.st:in.g was conducted in (a) Fa.11 1989 (Occa.sion ll, 

(bl Spring 1990 (Oc.c:a.sion 2), (i:: ·} Fall 1990 (Occasion Jl, 

(dj Spring 19.91 (Occa-sion 4), and (e) Fall 1991 

(Occasion s·}. The design of t.he study, over the two year 

period of. assessments, is shown in Table 4. 

Insert Ta.bl e 4 about here 
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As ·rable 4 indicates, the MMSE tbe CPRS a.nd the CQ 

we;re administered o each assessment occasion (five 

01...cas.ions ) . To. reduce trairting effects the WAIS-R was 

adrn.1nis t.er·ea only on occa:sion.s one, three, and f ive al l owing 

3. one year period between retests. 



Chapter IV 

Result.s. 
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'rhe objec tives for the s ati·stical analysis of the 

presen t. s t 11dy ar .(a) to examine the measurernen 

cha~act.eristics o.f the four ins-n.1.ments across multip l e 

occasions in two samples, (b) . o ex.amine group differences 

occurring oye:t: a two ye_a..r tune-;;3pan in the intelligence 

.scores of very old, community. dwell i.:ng researc.h participants 

who w.ere diagnosed as heal thy or as probable AD, ( c.) to 

1nves iga e t .he use of compens.atory memory strat.egies in 

this ·sample, i:lhd l d) o assess the re lat ions bet.ween sc:ores 

of int el 1 igence, 'dRpre.ssi ve sym__pt6ms and i:l.WaYenes.s of 

cogiitive dec ~ine. 

Rel1abilitv Analysis 

The: ini•tial set. of analyses e. amined the p .sychomet.ric 

characteris 1cs of the WldS-R, the. MMSE, the CQ and the 

C PR.$. Two i11dic_ator~ of _eliability were used~ ( a) 

Cronbach ' s alpha, an indicatm:: of internal ccms·istency-, and 

(bl Pea.rso'l(l-R test-retest correlations. 

WAIS-R . The interna.l consi.s tencies of t.he- abbreviated 

Verbal and Per:E:ormi:mce scales of the WAI5-R fo1.~ Subsample 2 

were examined on the chree occasions they were measured . 

The Crorfoach' s alpha 'fo.r the healt.hy partici~ an s was .• 68 i;i.t 

Occa-sion 1 , . ,5 at Occasion 3, and . 80 at Oc.casion 5 for the 

Verbal scale. Cronbach' s ·alpha for the Performance s .cale 



was .77 at Occasion 1 1 .87 at Occasion 3, and .£2 at 

bcc.:l:Sion 5 _ 
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Occa ion 1 of Subsamp.\e 2 provided the only occ==-sion of 

rneasurernent w.it:h su.fficieht ·numbe,r o'f AD pax:--ticipants to 

cal.cula .e Cronb.ach' s alpha for the WAI S-R $"Cc3.les. The 

Cronba _h's al~ha for AD participanes was . 53 fo.;r- the Verbal 

scale and , '"t7 .i..or- t"he Performa.nce scale. 

The test~ret ·est reliobil it.y of t.ne abbrevi.a ,ted WAIS-R 

subscales and individual tests were examined with the 

heal thy part.ici:gants in Subs.ample 4. The: resu.l ts presented 

in Table 5 show hat the two year t:es.t-retest reliability of 

he VIQ (r = . 80.) a,r.i.d the PIQ (.£_ = . 84) for the healthy 

participant5 were. acceptably high. The test-retest. 

reliability correla · ions of the individual s.ubtests over th.e 

wo year ·period EoY the heal thy participants ranged from 

.£ -= • 33 for Pie . ure B..rrangement to £ = .86 for Information. 

Insert Tii1bl ·e 5 about .here 

:MM:SE. The test~retes O r l .iabili y over five occasions 

fm:: c.he- MMSE in Subsampli;? 4 is shown in Table 6. Over the 

two year period for the hea 1 thy parti,;ipant.s the correlation 

was it" = . 66, The correlations over the six month period 

becween. Gccosions 1 and 2 were x_ = .79 for the healthy 

participants and.£= .54 fo.r the AD participan s. 
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Inser Table 6 a.bout: h re 

~ 1rhe int.e:r al con:s·istencies (Cronb_ach' s a.lphal of 

the CQ s_ubscale-s for he healthy and demented par ici_panJ:.s 

as d€ ined by Subsample 2 are shown in Tabl .e. 7 ~ Overall, a 

pattern of moderate o high_ i nte nal consistency is. shomJ. 

for healthy and hD partic.ipants across t...he seven subscal.es. 

The Cronbach' s alpha fo.r : he t t>tal CQ, excluding the- Change 

subscale, across b e five occasions ranged f~om . 85 to _92 

for the healthy participan s. The Cronbac.h"s alpha for the 

AD par icipants wa~ . 91 on Occasion 1 _an_d . 86 on Occasion 2. 

Inse rt Table 7 abou hera 

The test-re-t:est co·;rtelat1ons of the CQ subscal.es over 

the two year assessment period (Occa.sions l - 5 -ranged _from 

r = ~ 2 fo1: tbe Cha.nge subscale to .£ = • '7(1 for the Ex ernal 

.su.b_sc·ale Eor the healthy par:ticipant s. The test-r·e~e~c 

cox. elations f or the •in terval between Occasions 1 and 2 

ranged froro .£. =- .41 {Effort ) to :r = ~79 (Int.ernal) f or the 

he.al hy participan s, and £ = • 29 (Time) t.o .£ = • 74 

~Succes s ) for the AD participants. All reliability 

.coefficients are shown in Table 8. 



rn·sert Table 8 aibo:ut. he.re 

CPRS. ·rhe Cronbach' s. alpha of t _he CPR~ DSM-based 

depre:ssion scale for the heal hy and AD: participants, as 

shown in Table 9, ranged. from modera· 0 to bigh across the 

fiv occasions for- the healthy participants. As shown in 

Table 10 the test-rete·st. correlation for the healthy 
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part icipan_t:s over the two year period (Occasions 1 - 5) was 

£ = ~52. The test-retes - correlation over the six. rnonth 

int.~rval be ween occasions 1 and 2 for Subsample 3 of the AD 

9articipants was minimal (£ ~ .09), 

Insert Tabl.es 9 and 10 ·abou h.ere 

Group Differences in Intelligence ·Test Pexforroance 

VIO and PIO suhscales .. T.he hypothesis .. hat the healthy 

participants in this study would score highe'r on t.be VIQ and 

P.IQ s.Ubscale:s of the WA.IS-R than the demented participants 

was supported in the,se analyses. ·The score::$ from SJ.l sample 

2, with those who i,ybuld la:t e.r be diagnos.ed wi.th AD removed 

f:..om the healthy group and added to the pooled g_r.oup of 

a t.1c-ipa,nts with .a diagnosis o.f AD, were used in this 

analysis. To exa:mine he e£ffects of di 9 g'nosis (healthy an:d 

AD). on the: IJ_,_Q and l?IQ subecai.es f:roro Occasion 1, a 

rnul i variate analys .is of va.riance ( MANOVA) was conducted. 

' 
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A_s the in_ell1genc.e scores of the participants diagnosed as 

AD on.. Occasions 1 (n = 11 ) and 4 (n = 9) were rwt -· . ·- - .-
significantly different, t,. = -. 89. Q > . 05, tlmse da ·a were 

combined _o repres·ent tbe ~irst: occasion of m.ea_sur~e.rit 

fol lowing di-=ignosis. 'fhe between-subjects MANOVA irrdicated 

a s 1gnif icant effect. for Diagnosis, Wi-lks' F ( 2 9·9) = 16. 70 , 

Q < , 001.- A$ expected, the healthy subjects scored 

significa.ntly bighe on both the PIQ (,M = 24. 4-7, SD :::::, 6 . 12 l 

and the VIQ (M = 27 .69, SD - 5 . 76} than did the AD subjects 

(PIQ M =- 16.00, SD= 5.28; VIQ M .= 20.00, SD. = 4.58 ., 

r:eswecti_vely) ._ 

The Gansistency o.f the performanc.e o f he healthy and 

AD groups on the VIQ and the PIQ measures was also of" 

i -nt ~res.t . rt wa.s hy_p·othe!Size'd . hat the performance of tbe 

healthy _group would .show little change over the two year 

period, while the VIQ a~d th6 PIQ scores of the AD group 

would show sign i f ican decline-. 'I'he data ·trorn oubsarnple 4, 

providing d1.aa110s.tically u..ni f orm groups of hea-1 thy and AD 

)?art icipant~ over t)iree occas•io•ns, were used in this 

analysisA To investi ate t he effects Gf dic1gnosis across 

he t._hree occasions on the VIQ and PIQ sub.scale sco;r-es, a 

2 x 3 (Diagnosis x Occasion\ MA.NOVA, with repeated measures 

on the lc;1st 'factor: was done~ 'The result:s indicated a 

s1gnif1ccant -ffe-ct f.or Diagnosis, W'i-lks' F '( 2, 43) = 7 .36, 

Q-< .00-2, but t.J'1e Occasion effec was not significan _ 1 

Wilks' E (4 411 ~ 1,71, g > .05 . The Diagnosi~ x Occasion 
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inter-action w~s sigr:i.ificant, Wilks ' F(4,41 ) = 2>65, Q < .05. 

Follow-up univariate an~lyses of variance (ANOVAs) were 

done separat.e·ly on both the VIQ and P'IQ subs cal e scores with 

L-hE mean.s shown in Table 11. A B.onf.erroni correction 

es ablished the sign if icance level at .01, With · he VIQ 

scores t .here was a significant eff.ect for· Diagnosis, 

F (1 , 4 4 ) = 14 . 7 9 , 12 < . 0 01 , ~ = 1 O 5 . 51 ; and a: s i gn i f i cant 

Diagnosis ~ Oc<::as.ion iriter9 ct ion, F (l 1 44 )· -=· 8 . 07, Q < , 0·0·7 i 

MSe = '7.83. Heal hy participants scored higher: than AD 

participant.s across occasions, As .shown in Figure 2, the 

in era:c ion w;;:,z clue to a greater mean d_fference between 

heal hy and .AD participants at Occasion 5 than at Occasion 

1, as r..he scores o E the .AD participants dee lined .. 

lnser~ F•igure 2 about her1;:: 

Tb.e follow-up J>.NOVA. for t"he PIQ subscale, wit.ha, 

B.onferroni correoted level of signific.ance .set at . 01, 

indicated a :reliable main effect for Diagno·si$, 

.[(l,44) = 7.87 . Q < .007, MSe-= 122.67, '.but he Occasion 

ef fe.ct an.d he D1agno-~is x Oc~as.ion interaction ·were not 

s1gnif1cant.. The. PIQ scores are· plotted in Figure 2 for 

compat·ison purposes. Ac1coss occasions the he.a.lthy 

parti.c.1.panr:s scored higher thar1 the i%D par icipants. 
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Insert Table 11 about here 

As he number of participants i :n. each diagnostic group 

was um,::gual, a group of be.al t:hy particip:ant-s (J1 = 10} was 

mat.ched to t he AD group (n-= 5) of Subsample 4 . The 

ma ching was done by independent raters on the derno.g.rp.phic 

variables of a e, educa ion a.rid gender. The ·test-retest 

correlations of the IHatched healthy group for the P!Q and 

V1Q AJS-R measures wa$" similar to that of the or:i..ginal 

group . As with the larger group, it was e:-..pected that the 

VIQ .an.d the PIQ scores of the heal thy group would remain 

constan ovei:- t:he .three occas.ions and the scores. of the AD 

g roup would show decl in.e~ To examine t .he effect of 

diagnos~s on ~he VIQ and PIQ subscales across the three 

occasions t wo 1.ndegend~t .2 x. 3 (Diagnosis x Occa-s .ion) 

MANOVAs were dou_e, wit.h repe.ated measures ·on the .last 

fact.or. 

The MAhJOVA f0r the VJQ scor.e·s indici:l ted a :signi f leant 

effect. o .f Diagnosis, Wilks' .E (l , 13) ; 18>80 1 :Q < .001 ; 01, 

Occasion, Wilks' F!2,12} ~ 7 . 39 1 Q < .008; and a Diagnosis x 

Occas i on interaction, Wilks' ~(2,12) ~ 8.53, Q < . ODS. The 

follow-u.p ANOVA on the VIQ subscale , with a Bonferroni 

·corrected l vel of sign;if icgnc e set at . 01, indicated a 

significan ef ect for the Occasion, P ( l,13) = 9 . 71, 



£ . < .008, ~ =- 3.32i and t ·h e Dia~nosis x Occasion 

interaction, P(l,l3l -= 18.05, 12. < .001, MSe = J . 32. The 

interaction was .a- . ribut .a le t:.o a n i _nc;rease in the VIQ 

.scores of he healthy parti·cipants between Occasion 1 

(M = -26.6.0, SD ~ 3.41) and Occasion 5 (M = 27.40, 
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cD = 4,58 i , while the scores of the AD group declined from 

Occasion 1 (~-::: 20~8.D, SD =- 2,39) t ·o Occasiop_ 5 (M = 15.60, 

SD= .3.12). 

The MANO ·A_ for the P!Q subsc-ale showe(j a main effect: 

ror Diagnosis, Wilks' F ( l, 12 ) = 5. 6·2, o < . 04. The effect 

·of Occasion was not signj_fi .can.t, Wi lks ' F(2 , 11) = .57, 

Q > . 01; nor was the Oi€lgnos is x Occasion. interact ion, 

Willzs' F ( 2, 11} = . 57 , .Q > . en. The· healthy subjects scored 

higher (Iv!= 2.4.17, SD = 6.50) than the JI.D subJects 

(M = 16 .17, SD ~ 3. 22-) throughou the s udy. 

It was ·hypot·hesiz,=,d that· the AD group would show 

de 1 nes on : he VIQ and tbe PIQ subscpl.e.s across, the two 

years of the study . The trends of the VIQ and the PIQ 

scoring :gar.terns for AD participants f. bm Subsample 4 

(inc h.i.ding only those diagnosed with AD on Occasion 1 ana 

present. for the· ... hree occasions of assessment 1 were 

analy-zed, ,c;ornparing Occasiotis 1 and 5, with nonparametric 

Wilco· on ¥atched-Pairs Signed-Ranks tests, The ~nalyses 

indicated .t hat t:.he VIQ scores of AD participants (fl. = 6) 

declined 0ver he two years from 0-C'casion 1 (M = 20, 00, 

SD ::::i 2 . 90) to Occasio 5 {M = 14.33, SD= 4..551 Z = -.2.20, 



12. <: • 03 l _ In con n.i.:sJ::-, the PTQ :scores did not dif.fe;i::-

signiricantly (tl = 14.17, SD~ 5.23 and M ~ 12.83, 

SD = 5. 81, for Oc: a ·E:ions 1 and 5 respectively) _ These 

findings confirm he between-subjects r .epeated measures 

Mfl.J\JOVA discussed earlier, a.l tchoug_h they cJ'.'r:E: cont r _ary to 

expectations. 

11:"he 1.iteratu re sugges.ts that changes in the -PIQ and VIQ 

scores oct::1..J.:c at dif ,Ee rent. ,r-a t.es in the norma l aging· pro.cess. 

'"I'o exa.m ·.n0 this trend ., P'IQ/VI.Q ratios were calcul.ated for 

the JealtrJy aind M participants f:rom Subsample 4. A 2 x 3 

(Diagnosis :x 0ccasion) MA...l\JO'VA.1 with rep·eated measur es on tl1e 

last fac or and ratio scores as t.he dependent variable was 

conducted. "I'he eff ec of Diagnosis and the effect of 

Occasion were not signi ica,:r.it, but a significant effect for 

ch~ Diagnosis x Occasion interact.ion was obtained, Wilks' 

_F ( 2, ·4 3) = 7. 28, .Q < _ 0 02 _ The foll<'.:M-up AtJOVA showed a 

s1g-n1fiean . intera-ction, P.(1r44) = 12.99, Q < .001, 

_MSe = . 02. wi . h the Bonferroni correction establiosb.ed at 

. 02 5. As shown .1n Table 12 and Figu.re 3, the mean 

difference between the rat ios fo'.r" healthy and JI....D 

participants was significant at Occasion 5. As .he ratio 

for t he healtby grou_p became $malle.r the ratio for the AD 

gKoup increased. An inspection of the VIQ and PIQ means in 

Table 11 shows that t.b.a dee.line of the healthy group was due 

to an increase in the mean difference bet.ween t.he VIQ and 

h_e PIQ sc-ore . .$ •. The increased ratio of the AD grOi.JP. i$ due 



to the decline of the VIQ .scores, reduc · Dg the difference 

be ween the VIQ and the PlQ ,scores of the AD smr1ple. 

Insert Table 12 and figure 3 about heLe 

D.1agnost.ic classi fiu:tt ion bv WAIS-R subtes t s.. To 

det.ermine the best 1 inear combi.nat ibn of WA.rs·-R svbtes-t 

scores for the correct clq.s•s ifi <:ation oJ study participants 

by diagnosi s, ·a discriminate func · ion analysis was 

conducted . A step- wise variable selection method. was use.d 

wit.h t.he priot p:robabi lit i es of classJ: fica · ion set at. . 83 

for classification as healthy and .17 for classification as 

AD. The results showed that the combined su te·sts of 

Informa ion, Similari tie_s, ·oigit Spru--i, Picture Comp let ion 

and Blocks c.::n;rec.tly classified 88. 35% of the cases·, with 

3 ,5% false posi ives or t.he h.ealthy group , and 50 .0% for 

the AD. 

MM'SE. To evalua .te the hypothesis that. ~he healt.h.y 

pa_:r:ticipa.nts would score higher than e.he J\..D group on the 

MMSE at Occasion 1, a one - way analysis of v~riance (ANOVA) 

was o ne , with diagn_osis (2) as the independent variable . 

The data from Subsample 2 were .used in this analy.sis with 

th~ healthy group derined as those who were never diagnosed 

a-- .Zill, and the AD gr::oup composed of the subjects who ,....i-ere 

diagno~ed as. AD at any time throughout: he s . udy. The- ANOVA 

indica -ed a significant effec.'t for· Diag-nos is, 
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F (L 104) = 92,54, 2 < .001. The .healthy I?articip-ants scored 

higher on the MMSE at. 0C¢i:iSio•n l (M = 2 8. 3 6, SD .- 1. 75) tha:t:1. 

the bD participants (M = 23. 57, SD = 2 . ·98) .. 

It was expected. t.hat the MMSE scores of the healthy 

participanr.s would remain st.able over the first two 

occ-asione of the study, while the scores oft.he AD group 

would dac1ine, 'l'he .e_f f:e:ct of diagnosis on the MMSE scores 

of subsa.mple 3 {healthy participan.ts who w.ere nev€r 

diagnosed with Jw -nd .AD participants who were diagn0sed 

broughout th.e study, on two occasions) over six. months was 

e xamined w1 th a 2 x 2 (Dic1gnosis .x O.ccasion) MAAOVA, with 

repeated J[leasure.s on t.he la.st fact.or and .MMSE sco.re,s as· the 

dependen variable. The MA.NOV~ showed a significant effect 

for Diagr10.sis, Wilks' .[(1, .86). ::::i 75.95, Q. < .0 .01; but did not 

indicate a significant wi t .hin-stibj ect:s Occasion ef feet, 

Wil k.s' .E ( 1, 86) = . . 81 r Q > . 05; or the Diagnosis Xe Occa$ ion 

in e_raction, Wil•ks' _E(l,8'6) = .01, Q > ,05. The effect of 

Diagnosis was due to healthy participants scoring higher (M 

;:a 28 . 34, iill, = 1, 89) than the AD p·arti.cip.ants 

( M = 2 3 . 5 5 _, SD =- 3 . 4 9 ) . 

rr·o examine the trend of the MMSE scores a .cross the two 

ye·ars of . ·he study for he healthy participcints in Subsample 

4 !pres@n on.. fiwe occasions a·na neve.r diagnosed with AD), a 

OJYe -way, fi ve-oc·cas ion repeated measures MA.NOVA, w.i h. 'M:tvlSE 

s .cores as he dependent Vqriabl_e. was done.. The MANOVA did 

not indicate a significant ef feet for Occasion.~ Wilks'· 

II. 
!I 



g:_.(-4 , 44) = ,06, Q. > .05. As expected, the scores of the 

healthy par· icip.ant.s did not vary significa.n ·1y ov·er the 

five OGcasion.s of the s udy. 

Group Differences in Reoorted Compensation Strategies 

An-lysis were cond ct:ed to investigate the hypothesi,:;3 

tha .eal hy pa:r:t icipan.ts would use memory strategies more 
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than AD par 1cip_ants. The effec · of diagnosis Ort t.he CQ at 

Occasion l for Subsample 2 ( the healt.hy gron_p we.re neve:r: 

diagnose with Ab 1 and the- AD group was a pooled sample of 

those who. were dia_gnose.d throughout the study) was 

investigated with a M.7:1.NOVA using Diagnosis (bealthy and AD) 

as he be ween-subjects va,riable and with subs ca 1·e scores 

from tl1e CQ as the dependent:. variables . The MANOVA 

indicated a signif.ican ef f eet for Diagn_osis, Wilks' 

f (7,90) = 2.47, Q < .03. Follow-up ANOVAs were unable to 

det.ern,ine a . sig:n.if:ican differences ar_ the Bon ~erroni 

corrected level of ,007, between the means of he hea l thy 

an.d .AD group on any of t he scales The g-r.eatest difference 

be 1e.en ' e means of the two groups was "found with the 

External ~ubsca l e, wi h f-h'3. h!-3'4lthy group (M = 3.95, 

SD ...., . 7 0) scor1ng higher than the .AI) gro.up (M = 3 ,43 .~ 

SD = , 89) for t .he AD group, ~lthough as st.at.ed t.his 

dlfference was not significant, F(l,96l = 6 >88, Q = . 01. 

To ex.amine d.iffe:r:enc~s in th.e u.se of cornpens.ation 

scra egies over si..x months ( two occasions) in Subsarnple 3 

(present over two o ca:sions witb. the h!;==.althy .group defined 
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as nevet diagnos-ed with AD, and the AD group as a pooit;?d 

-sample of : hos~ who wer _ diagt".,osed throughout thrz· study), 

.seven separa e 2 x 2 (Diagnosis x Occasion) ANOVA_s, with 

repeated measures on he last va:r:iable were done, wi hone 

CQ subs ca l e a·c he dependent variable in eac.h ana i ysis. For 

the purpo.se of comparison the me.ans for each subscale on 

each of the t.wo occasions ar·e shown in Tabl~ 13, The 

re ea ed measures ANOVJl.s showe.d a significant effect for 

Diagnosis with the E-xt.ernq.l subsca l e , Wi.lks • P '( l.f .81) = 7. 3 6, 

Q < .00 9; butt.he within- subjects effect far Occasion was 

no signif 1.cant, Wilks' F' ( 1,-81 ). = • 2 5, 12. _ 05, nor was. the 

Di.agnos.is · Occasion int.erac::tion, Wilks' F (1.( 81) = l. OS, 

Q > . 05 . As shown in '('able 13, healthy participants 

reported gre.ater use of exte.rnal memory aids (e.g . .f 1 ists 

and no·es) ove-r the two occasion,;:;. 

Insert Table 13 about h_ere 

The re~eated xnea,si..J,res ANOVA for the Internal scale did 

ot indicate significan eE ects for Diagnosis, Wilks ' 

F n , 81) :;;. , 54,: Q > .0.5.; no.r the within - subjects effect of 

O.ccas.ion, Wilks ·• £. (1.,8 1) = .09, Q > .05; nor the Diagnosis .x, 

O~casion interaction, Wilks' F(l,81) = .02 2 > 05. 

flea· thy and AD parc.icipan s reported similar 1..J,se of i .nt ernal 

memory aids re.g., "memory tricks") over the two occasions. 



The r epeated measures P .. NOVA in:ye~ iga:ting · he eff'ects 

o Diagnos.is on t:he tnve.:strne11 of Time did not find a 

sigr1iEicant effect for Diagnosis, Wilks., F(1,781 = .66·, 
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c > . 05; for the within-subjects effect for Occasion, Wilks' 

K (l,781 ~ 1.11, 2 > .05; nor the Diagnosis x Occasion 

in erac · ion, Wilks' E.(1,78) = .57, Q >- .GS . ·The healthy and 

AD part.ic-ipants i vested rela ively t:.he s ·ame amoun t 0f t •i:me. 

i ·n memory s .rategies over the six months. 

The 2 ·_ '2 (Diagnosis ;" Occas·iO);)) repecit.ed roeasures 

ANOVA for he CQ scale measuring Reliance on Others over the 

two occ.asions cl.id not show a signif1c1:mt effect for 

Diagnosis, Wilks' £.(l,79) =- 2 .3 3, Q > .05; the within­

subjec s ·ffect o _ Occasion was not significan , Wilks' 

E n .79) -- .87 , J2. > .05; bu.t a s i gnific.ant effect was shown 

for the Diagnosis x occasion intera~tion, Wilks' 

£.(1 ., 79) :=c '5.8.2, Q < .02. As shown in Table 13, the mean 

dif f,=,re_pc-e. between the sc.ores of he·althy and AD part ic•ipant s 

was greater on Occasion 2 than Occasion 1 , as AD 

particiP:an.ts reported more reliance o.n others to h.elp thern 

rernember, while the healthy portic•ipants r:eported less use 

of t:his memory s·trategy. 

The rep-=a ... ed measures ANOVA assessing the e.f feet of: 

cti •a_gno.s,is on the Effort subscale over . lJe six months did not 

show a significant. e Efect of Di a.gn0s,is,. Wilks 1 

E (l,81) - ~19, Q > .05 : nor a significant effect for 

OccasioT1, Wilks·' £.(1, 81) = • 54, .Q. > • 05°; nor the Diagnosis x 
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Occasion ititeracr_ion, Wi.lks' £ (1,8·1) = ,53, Q. > .05. 

Heal thy a .d AD SLl!bj ect s reportedly exp.end d s1m.1 lar. amoun • s . 

of effort in memory· recall over r_he- six months. 

The .:cepe-_ted measures A.NOVA_ investigating the effect of 

aia.gnos1 s on the Cr· · eria- for Success in remembering over 

six ffLO)J hs did not s}'1ow a significant effect for Dia:gnosi·s, 

Wilks' .[(l f 81l-' 1.04·, .12. > .05; nor f ·oi'"' he effect:: of 

Occas·on, Wilks' F(l,81) s::: ,10, ~ :> .05; or the Diagnosis x 

Occasion intsrac ion, Wilks' F(l,811 ~ .16, £ > .05~ 

Healt:.hy and AD p:a~ _t.icipants ·:rer.iorted sinti.1ar criteria for 

remembering across he s.ix months. 

The repea--e.d measures .ll1NOV.Z,,, to investigate· the combined 

use of memory strategies '( the to·tol CQ scbre e=xcluding the. 

Change: subsca1e) did not show a significant ·ef feet:. for 

Diagnosis ~ W1l"ks' £.(l,81) : .23, ,12, > ,OSi no for tbe 

wi thiri -subject ef f:ect of Qccas ion, Wilks 1 £. (1, 81 l = . 25, 

12 > .05; nor the Diagnosis x Occasion int:erac ion, Wilks' 

1:_{1, 81) = .41 J Q > ,05. Healthy and AD par . .1cipants 

reQorted similar use of compensation strat:e_gies over the two. 

occas.ions. 

To invest.ig·a e ttre hypothesis that t ·he use of 

compensq. ion strategies by hea 1 thy adu:l ts would increase 

over the two year course of the study a on~-way, .£ ive~ 

occasion ·tepeated measures MJ>..NOVA was conducted with each of 

the CQ sce11es as dependent variables , for t -he healthy 

pa:rt-icipancs f.rotJ.J Subsample 4 (p resent on over the two years 
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and never diagno~ed as heal thy l . The MJi..NOVA for the 

Ex ernal subs ca le did not ·show a signi f icaJJ..t ef feet. o f 

dccasio.:in:, Wilk:;:' F_(4,. 31) ::: ,32 1 Q ;:,- .05~ Contrary to 

expe.ctat ions, the healthy participants' mean level of 

E.x ernal 5 rategy use did not change -significant l y- over the 

,1..ive occasions. 

The MP.:NOVA f ol: the Internal subscale did not indi cat·e a 

significant e~fect for Occasion, Wilks' .[(4, 30·) = 2. 2.9, 

Q > . 05. Healthy subje t.s mean u·se o.f Inte.rna l memory 

st:rat.egie.s did not vary s.ignificantly across the two years 

of the study . 

'I'.he MANOVA iEor he Investment of Time subscale did not 

show a s.1.gn1 f · cant ~tfec for OccasiorJ, Wilks·• 

.f. (·4, 3 0 l = 1 . . 8.0, J2. > . . 05 p The amount of t.ime he·al t.hy 

subjects invested in memory s t.rategi_es did ·not c hange. 

significq.ntly· across. the 5 o.ccas·ions of the study. 

The ReliancE? on Others. MA..NOVA indicated a si.g1;1i ficant 

ef ··Eect 'for Occa·sion, Wilks' F(4,31) == 5.21, o < .0.03. The 

~bVA, with a Bonfe_.rroh1 cc:'>rrected l evel of Pig n i f ica nce set 

at . 01, showed tha t-he mean sec.re for Occasion 2 was 

signif ic:antly lower than t ·he mean score of 0cCa$ions 1 and 

5, £..(1,34) = 12.05, Q < ,002, MSe = .22 .. Further fol low-up 

analyses were co.nducted to determine t.he ~igpj.ficanc~ o f t._h e 

a •i f fe:r ·ences in :reported use of the Reliance on Others 

strate·gy between specific occa.sions. The Bonferroni 
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corrected 1e el of significance was established at. . 01. 1he 

ctif ·erence between the scores of Occasion 2 (M = 1,40, 

sr . = .65) and Occasion & (M =- 1.87, _§g = .71) was t ·ested 

wi h a .wo-occa:s ion, wiU1iin subj ec · s repeated measures 

M...Z\NOVA. This comparison showed a signific.ant effect for 

Occasion. Wilks' F 1,34, ~ 20.81, Q < .001. A similar 

re_ ea ted measures MAf\IOVA, conduc · ed wi.th the scores from 

Occ.asion 2 and Oc.casion 3 .(M = 1, 86, SD = • 76) also :showed a 

signi:fican effect for Oc.easion, Wilks' .f.(l,34) = 13.25, 

.Q < • 002. A .repeated mea·$ures .M..l\.NOV.A assessing the 

difference between t.he scores. of Occasion 2 a.nd Occasion 5 

{M :::: l. "7 5. ~D = • 62) •Showed a signif :i'.cant effect for 

Occasion, Wilks' F(l,341 ~ ll.63f Q < .003. A similar 

repeated measures MA:NOVA t ·esting the differences betwe·en 

Occasion 2 and Occasion 1 (M =- 1. 73, SD = . 65') also sh.owed a 

significant. effec fo.r Occasion, Wil.ks·1 F(l,34) = 8.29, 

Q <" _008 . . As ·shown in Table 14# healthy s:ubjects reported 

significantly less u s.e t 'he Reliance on Others strategy on 

Occasio 2 tJhan on t'he other .occasiQns of assessment.. A 

wo~occasion, :uyit.hin subj ect.s repeated rneasu:r:es Ml~NOVA was 

also conducted t.o determine. the significance. of the 

diff erenc·e ir.i. the scores between Occasion 1 and Occasion 4. 

The !:-IIANOVA did not sho.w a .significant effect for Occasion, 

F (1, 34) = l. 49 , Q > • Ql. The.~Je analyses showed tha the 

higher: order ·effects of Occas ion follnd in he omnibus M:1\.NOVA 



for t.lle Reliance on .Others sub·scale were due to t.he 

significantly lower $Cores on occasion 2. 

Inse-:r't. Table 14 about l1ere 

Th€ repea ed measures M..ZU'l!OVA examining changes over 
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iroe in 1:::he ~eported 1 s~ 01: tas_ks :r:e.l i:l ted tD the Effort. 

suhscal.~ indicated ·a signif i ·cant ef feet £or Occas{on ( Wilks' 

F ( 4, 31) = 3. 12, Q ~ •. 03 , ;rhe. fol low- u,p l\,..];'qQV:As did not 

indicate a significant diffen~nce between the occasions to 

account- for this e~fect., at. a Bonferroni corrected level of 

s i.gnificance of .. Dl F Indeed, an AN'OVA indicated that the 

mean Scb::r:e of healthy participants -was higher on Occasion 4 

(M ;;::: 2 . 88 1 SD = ~ 88} than t.he avera,;re of the other four 

occasions (M - .2 .-69 , S.D c= . B.5), F.(1 , 34) = 4 , 50, Q < . 05, 

MSe = ,24. An inspection of t'he means in Table 4 indicated 

that the rep·or.r_ed effort. expended to remember 'increased 

between Occasion 1 and occasion 4, dropp1.cng on Occasion 5 , 

e1 l though t_lr1es e d.i f :f erence 5 are not. sign if i can · ,. 

The MA.NOVA investi,;rating the effect for Occasion on the 

Criteria -or Success .sµb_scale did not show a significant 

effect, Wilks' F{4,29l = .76,, Q > .05. The criteria for 

s u ccess o - heal -hy par· ic · pants did rwt di.ffe'r' acro:ss the· 

two years of t'he study . 

,. 
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~ M..ZillOVA as·sess ing the effects o:f oc:cc1s ion on th total 

CQ scal.e 1 excl·u ·ing the Change scale 1 indicated a 

significant effect for bccasjon. Wilks' f(4,311 = ~.08 , 

Q < • 004. The P..110VAs, with a Bonferroni cor-rected level Eiet 

at , 01, show·ed thf.lt the mean response· to the total CQ was. 

significan ly higl1er on Occasion 4 (M_ = 2 .87 ,. SD = .60). tban 

t.he averaged scores of the remainin,g occasions (M :::. 2 . 7 5", 

.'.:..Q. == • 5 9 l ~ E. r 1 , 3 4 l = 6 . 8 B , o < . o 1 • MS e ::. o 6 , 

Fo.l low- p ana2..yses were conducted o determine th.e 

s1.gnif1.ccance 'Jf mean di tf ex;ences in the epor-t ed s traJ .. egy 

'use· for specif".c occasions. The Bonfer:roni corrected level 

of significance was ;;et at . 025 . A two~o.cc:asi.on., ,withih ­

subJec s repea, ed measures MANOVA wa:s conducted with the 

mean scores of Occa.s:ion 2 and Occasion 4. The Nl]:I.N0Vb 

ino,..:.1.cac.ed a sig:ni ficar.:it e.f feet of 0cca.si,on , v,Jilks' 

F(l 1 34J l::: 14.33, g < .001. A simila·;r MANO'vA was conclu<;t.~d 

with t.he scores from Occasion 2 ancl Occasion 3 , result i :n:g in 

a nonsignific·ant effect fo~ Occas•io•n, Wilk:;;' F(l,34 ') = 5.33, 

Q > .025. The means in Table lti indicat.e that the scores of 

t.he h.ea l thy par . i cipant.s· showed a nonsi~ii Eican t oec.l ine on 

Occasion 2, t~en increased significantly to Occasion 4. 

To inve.s tigate the ;3 igni f icanc.:e of diJ :terences in tJ1e 

report.ed us1a of External and Internal m:emory strategies over 

two occasions, a 2 x 2 x -2 (Diagnosi$ x Strategy fyp · x. 

Occasion) .M.1\NOVA was conducted, with repeated measures on 

'the la"' two f ac ors and the Ex.t.e:irna.l and InteYna 1 Me-asu r es 
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a..s the aep.encl nt V. ,r::iab.les, The data from Subsample 3 were 

used in _his analys1s, with tbe healthy group defined a .s 

those wha w.e-re n .ever d · agnosed wit..1:i l-1.D, and the .AD ·roup 

compos.ed of a pooled sample of those who were diagnosed at 

any time t.hroughou t the study. lll part icipemts were 

'present on wo o.ccasions. ".Phe MANQVA ind.icated that the 

ef :E ect f or Diag1::-iosis was significant,. Wi lk·s' F ( 1, 81) = 4. 18, 

Q ·< , 05;. as was the main effec·t f.or Strate.gy 'Type, W1 lks 1 

£.(1,81) = 144.51, Q < .001; but the main effect fo~ Occasion 

wa s n o.t s _ignif .ican t , Wilks' F(l,81) = .24 , n > .OS. The 

Diagnosis x Occasion interactirn::i. e f feet was no significant, 

~ilks· F(l,81) = .24, g > . 05; nor was the interaction of 

Diagnosis x Strategy '.fype, Wilks' F(l,81) = 2.94, Q > .05; 

no r -he Di·agnosis x Occasion x Stra egy Type int.er-action, 

Wi.lks' F C1,81) = ,55, Q > .OS, As shown -in Table 13, 

hea.lthy part-i Gipan.ts (M = _j .21, SD = 70) r ·epo.tted greater 

use of Internal .and. External .st:rategies over the- six month 

j_ncerval than the A.l) par icipant;:; (M c:: 2-. 96, ~ = . 76 l, and 

bo_h groups relied on E)';terna.l strategies (M = 3.11 , 

SD ~ . 75) to a greater deq:i:ee than Iht:.ernal. aids tM = 2. 46., 

SD ;:. • 71) . 

To ex-arrd..ne diffe r en c es in the use of Ex.terna 1 and 

Internal stra egies over the five occasions, a 2 x 5 

St:r:ate.gy Typ x Occasion 1 MA.NOVA , wi):::J1 repeated rneasure.s on 

both factor-s was carri~d out with the healt.hy participants 

from Subsarnp.le 4 ·(healthy and pre.sent over the two years of 
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the study} _ The multivariate analysis -showed the ·effects of 

Strategy 'fyp~ were significant., Wilks' .E fS,29) = 35,3L 

Q < >001. The ANOVl,_s :indicated a s .ignificant effect for 

t.ra egy Type on each o.f tr~e five occasion$· witb a. 

Bon1.erron1 cor:rec ·ed level of significance set at . 01. As 

shown i •n Table 14, th pat -ern over ~he t.Wo \(eats of t.b.e 

study reflec c:; the result.s of the fir.St two occas-ions"i with 

hea·lthy pa icipan.ts reporting greater use of External 

memory aids CM = 3 . 9.0. so = . 731 than ·Internal (M = 2 . 55,. 

SD,,; ,75), occasion 1 .E(l,:33 ) = 141.06, 12. < , .001, MSe = .24 ; 

Occ-asion 2 £ (1,33 ) = 144.38, 12. < AOO.l, MSe = .... 27; Occi:isi-on 3 

f(i,33) ~ 112.65, Q < .001, MSe = .23; Occasion 4 

'F(l,33) = 84 .9.0, Q < .001, MSe ::.-: .35; Occasior1 5 

.E ( 1 ~ 3 3c l ;;:: 7 8 . 7 5 , Q < • 0.01 , MS e cc • 35 • 

A. 3 x 5 (Strategy 'fype x Occasion) MiU'10VA with repeated 

It1.easures on t.he las fa-er.or W9-S conducted w1th Invest.ment Df 

Time, E:Efort, and Reliance on Others ~s .t_he ievels of 

Strategy Type t.o cornp.;i.r"e the ,r-eported use of these 

subsCi:il e:s. The Y.rA . .NOVA indicated that. the ef feet of Stra teg'"y 

Type was signifi.-cant, W"iJ.ks. · F(2 1 32l == 60.20, Q < _QG1; as 

was t.he· effect: o"f Occasion, Wilks' .E,(4 30) = 7 , 69 n < . OD1. 

The Occasion x Strategy 'I;(Pe interaction was not 

.significant, F(8,26) =: 1..22, .Q. > .. 05. With the Strat.egy 

Type the P..NOVA.6 showed a .s,iQnJ. f i cant. e.f feet, 
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£. ( 1 1 33) = 119.31, Q -< .001, MSe ~ .87, with a Bonferroni 

con:: ected level of significanc e set at . 02.S, The combined 

s r t egies o Invest.ment. o Time and Effort (M a::: 2. , 68, 

SD = • 84) were reportedly u_se:d significantly more than the 

s - r.:ategy of Reliance on Others (M = 1.73, SD=- .6.6).. 

'1'11e hypothesis that lower intelligence scores 'Wo1.1 ld be 

rela_ed o reduced insight was investig~ted in these 

_analyses. To examine the relationship between the- awarenes·s 

o f rnei:nory function <;md q·~ne~·a1 intelligence 1 'three set-s of 

co_ relations betweE':n MMSB scores .and (a) '"he CQ subscale of 

Change, as a self-r-epo·rt~ a_ssess.rnent of ehanging memory 

ca acity, (b) the to al CQ (excluding Change), and .(cl tbe 

Awareness of Deficit •s item. froro t::.he CP~S, were carried out 

f o, each of the five occasions of measu..rerhent with ·$core·s 

from Subsample 5 (.healtl1.y pa - icipant:.s were never diagnosed 

wi h 1rn, and the AD participants ·we_e inc luded in the 

analyses on the occasion of diagnosis) . The corr.elations 

showed tl¥i the .relationship betwee the Ml1SE scores ~md tl:le 

CQ measu:i::es o"f awareness of rnetnory function were of a ver·_[ 

small magnitude (ranging Erom x.. = .003 to -,13), t.hus were 

not signi;Eic.:1nt at t~he Bonferroni corrected alpha lev.el o f 

Q <- • 003. ln contrast, as shown irt Table 15, the M}1SE 

showed a moderate :relationship tt> the CPRS Awareness of 

Deficit. s-c-ore 1 signifiG:ant at Q < • 00.1 ·wi h higher leve-1s of 

intelligence "related. to noniro,paired levels o aw reness. 
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Inser ·Tab.le 15 about here 

Bleecker. Bolla-W1lso11, Kawas, and Agnew (198.8) 

established an age-specific cut-off score for t ,he MMS£ of 2.6 

o - bet er for normal functioning adul)::.s between t.he· ages of 

80-8n. lt was expected that cognitively impaired 

pa.;:t.icipants (MMSE < 26) would have lower level$ of deficiL­

i).ware ess than the normal functioning participants: (l\1MSE 2 .6 

or above). The scores from s·ubs·6Ul1-pl~ 2 on Occasion 1 wer.e 

standardized using z scores for the CQ total and the CPns 

awareness roea ures in .this ana.lysis. To examine the effects 

of Cognitive Gro p (normal and impaired) and AWci..i,.eneS$ fype 

a 2 x. 2 MANOVA conducted. The analysis i1:-.i:dicated a 

significant effect for Cognitive Group, Wilks' 

FU,101) ·-=· 29.90, Ji < .001. As expected, the impaired 

subjects ~cor 0 d significantly lower on bo~h the CQ total 

(Mean Z = - • 67, SD •= • 72) ,:Hild the CPRS awareness measur.e 

(Mean z = - . .91, SD t: 1 .. 78) than t ·he normal subject.s (CQ 

tot.al Mea.n ~ = .12, SD ::: .99; C1?RS Mea·n £. = .21, 

SD = . 56, respec-tivelyi. This patte.ri-1 of :i:;esults. suggests 

that the impaired gr .our? 1n ica ted le.s::;; awareness of 

cognitive efic.;it 1-an the noi-mal group. 'rhe ef feet of 

.Awarenes·s fype was not significant, Wilks' ..,E(l , 101} -= . 23, 

o > . OS. nor was. th e Cognitive Group x Awarene.ss Type 

interaction, Wilks' FCl.1O1) t: 1.02, Q > ~05. 
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To assec-·s changes in a\l.r~reness of cogni JcVe clef.ici_ s 

and intelligence over time, a 2 x 2 (Group x Occasion) 

·t.1..wovA, wir.h repeated measures on the l ast variable, an.d th~ 

total CQ and the CPRS awar-enes·s rnieasur.e: as the dependent 

variables, was done. The subjects were f .rom Subsamp.le 3 and 

were divid~d •into normal (Jvm.L~ score of gYe~te):· or equal to 

261 and impaired (MMSE: score o.f less than 26) and Z scores 

weL,...e us.ed to sti3,ndardize the rtietric. The MA.NOVA showed a 

significa-nt effect for Gro:up 1 Wilks ' :E (2:r57) =- 16 . 77, 

Q < , 001. ·The ef feet. for Occasion w.as not ;:,igni fie.ant, 

Wilks' .[ (2 .,57) =- 2 . 18, Q > .05. The Group x Occasion 

int e.rEict: ion e feet w,at; not s igni f ica.Ii , Wilks' 

f. ( 2, 57 1 = 2. 93 Q > . 05. Contrary to e.xpe.ctat ions , the-

evels of metn<Jry ~n,.,,ar.eness did r~ot vary significantly cg.Cross 

th6 six rnon hs of assessment , al though the norma.l 

pai::-ticiponts were signifi.cant i y morE: aware (Me.cJ.n z = . 17, 

SD= . 7"3) than the impaired participants (Mean :z = - .89, 

SD a:: 1 . . 2 5) . 

Group Differ-2n....,es in the C'PRS Depression Scale 

'.I'he analyses iP thi:s sectic>n we:re conduct e.d t ·.t:;> 

determine the effects of depression on the intelligence test 

p Eorroance o hep1lthy and l>-.D elde-rly adults" To ex:amine 

the effect of diagnosis on the DSM~bas@d depression scores. 

of Su'.bs:arnpl~ 2 cit O casion. 1, a: on~~way MOVA wi t:h n•ic1g_posis 

(2.l as the independen variable and depression score as the 

depenaent measure, was done, The A.NOVA did tLOt indicate a 
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significant. e~fec for Diagnosis, L(l ,102) = 1 .54, E > . 05 . 

The hea 1 thy par ticipants (!1 ::; , J.6, SD . ..,,, . 171 had a l .evel of 

depress ion s .lm · lar t.o the AD participants f.!1- ::: •· 22., 

SD ::: . 20) , 

To assess the :i...rnpact of diagnosis a cross ·two o:c~asions 

of C RS measurt?tnen't I a 2- x 2 (Diagnos 1 s x Occasion) MANOVA. 

wi h r ep.eated measures on the las:t variable roid t h e DSM­

based dep r e$sion measure as the depBndent. variable, was done 

with Subs-ampl e 3. The results did not indicate a 

s · gni fic.aT1t ef fec·t for Diagnosis, Wilks' F (. 1, '6!fi) -= 1 . 9 8, 

Q > . 05; nor for the effect of Occasion, Wi lks' 

F"(l 64) ::; 2,9'7, 12, > .OS~ The Diagnosis x Occasion 

in te r action was not significant, Wi.lks' F(l ,6 4 ) ::; ,74 , 

Q > . 05. Th e depression scores did not vary signific.antly 

betwee n t h e heal t.hy an:d demented groups· across he six 

mont. ts of .a:;; sessment . 

• "A. one-way, five-occas ion r ·epeated roeast.1res MA'NOVA. -was 

conducted t:o inv-estigate changes in the DSM-based .depression 

score$ in the heaithy subjects o'f Subsacnple 4. 'T'he· results 

indicated a .significant ·effect for :Occasion, Wilks' 

£. (4,28) = 8 .3 4, Q , .001. The follc;iw~up ANOVAs, with the 

Bonferroni correction for ~ign i ficance s.er: at . 01, showed a 

significant. .._i.ifference in depress'icin ::;cores across the two 

years o f t:he sc.udy 1 :E(l 31) =- 8.76, Q < .0 07, MSe = _Q5, 

with healthy s ubjects presenting more depressive symptoms on 

O~casion 5 (M. = .26, .fil2. = .3) ) t.han Occasion 1 (M = .10,. 
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SD = .11) . 

The CP-RS DSM~based depres.sion me.asure is cornposed of 

t wo subscales; one mea-suring the observed signs ·of 

depression_, such as eXl)i;-e,ssions of sa_r1ess, while the ether 

mee;.sures seJ.f -reported symp oms o f deyressiort, such as the 

lack of inr::.e·resi: _in. usu.al <;l.ctivities. To asse...,s the 

di£ f .e r ences b.etwe.en self-reported and observed measures of 

depression on t:.he· C:E'RS sc.a)_e a .s a function of diag:nosisr a 

2 x 2 (Diagnosis x Rati-ng Type) MANGVA with repeated 

measur s on h.e last factor wc:1s conducted, t•ii th Occasion 1 

sco.res from Subsample 2 . The MA..l\JOVA did no'-- show a 

sign.ifi,cant effect of Diagnosis, F(l,1.0.2·) = 2.36, :12 > . OS . 

A significant effect for Rating Type was found, 

F ( l, 10'2) = .4 .15 1 12.. < . 05, b u- t the- Diagnos•is x Rati g 'fype 

nceraction was no t. sign-if icant, £. ( l, 1.02) = :L 01 , 12 ~ . 0 5, 

The fo-llow-1:p A.NOVA on ' he Observed Rating· Type ~ with a 

Bonfer.r-oni corrected level of significance s.e1~ at . 025 , 

1.nd i car.ed a signific an . ·ef feet_ of Diag.r:i:o s is , 

.[(l , 102 . = 6,24 1 .Q < . 0 5 .t MSe-= .05 . The healt..hy 

pa:i; '" :Lcipants had a -lower observed level bf depress•ion, 

~ = . 06, SD= ,1.9, than the AD subj _ects , M = ~2 1, SD = . 37. 

To examine c hang~s i .l:1 the e-f fe·c .ts of dia.gnosis on the 

repo-rted or observed measures of depression across t:.ime., a 

2 >-: 2 x 2 (Diagnosis x Ra ting 'fype x Qc.cas ion ) MA.NOVA was 

done, with repeated weasures on the la·s:t t..wo factors and 

D.SM~based Reported and Observed de~re$sion: scores J..or 
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Subsample .3 as the depencte.ot vat.iables, The MANOV.A did not 

show a significant main effect for Diagnosis, Wilks' 

E ll,64) = 2.54, Q ~ .05; nor for cbe within-subjects effect 

o.-f Oc casion, W:i..1ks' EJI, .64 .) '= 1.56, Q > .GS , nor Rating_ 

Ty1]!2 , Wii ks ' .,E ( 1, 64} - 3 . 44, .12. > • 0.5 . The Diagnos i •s :x 

Occasion interac ion wa-s not significant, Wi.lks' 

Efl,64) = 2.00, Q > .05; nor were the ~ f fects of the 

D-iagnos is x Ra-t ing Type interact ion, Wilks' E) l, 64) = . 67, 

Q > . OS; no · F'.a ting Jpe x Occ-asio.n intera~t.ion, Wilks' 

E !1 , b4l :::, .02, £ > .05~ nor the Diagnosis x Rating Type x 

Occas 10n in"ter·action, Wilks ·, .E ( 1, 64) = 1 . 72, Q > .• 05 _ 

Across two occasions the effects of diagnosis did no1;. 

influence the rat·nqs of observed or repo~red d!2preEsive 

symp .oms in the h..ealthy and AD groups. 

nepress-i on and iht.e.1 liqence. . . ~ bl.ock-wise roull::ipl e 

r-egres-sion analysis with the VIQ scores of Subsarnp le 2, 

o·cca""ion 1 as t -h:e dep~ndent variable.. was done to invest._ig'a . e 

the impact of diagnosis and depression level on verbal 

inr.el ligeILce _ Tl1e effec:: t: of -.Ag.e, as t~he indep.enden.t: 

variable tn Lhe first block, did -not acc.ount for a 

significant amount of variance, E._( 1., 10G) = . 33, Q > . 05 with 

ari R: 1 .0lr Beta= -,.06 for a .,t = --58, Q > ,05. 'The 

Diagnosis an.d D.epression. scores were entered cJS the 

indepemdent var-ia•ble.s in th&• second block. Th~ regression 

·showed cl s ignif ica·rit cornbitred ef ~ect for Diagnosis and 

Ilepres•sion, f.(3,98) = 9,54, Q <· .001, with an Rz of _2 3, 
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Depres6ion 6Cores accounted f or. little of the variance with 

Beta=-, 1, .t. = ~1.23# .Q;:,. .• Q5. 'The effect f or Diagnos.i.s 

w s significant wi tJr Beta c= - • 44, ~ = -4. 89 :, g < . 0 01, 'rhe 

·R2 c b.ange .following t.he secori.d block w.as .32, indicating 

tha to.q~t}1er Diagnos,is and D.epression scores accounted for 

22% of the variance in VIQ s.cox:e·s with the effects of Age 

c:ontrolled. 

A similar block - wise· multiple regression anal::{sis was 

conduced to determine the effects of diagnosis and 

dep ession on the PIQ .measure of the WAIS-R. Age, .entered 

as the first indepellde;nt var-iable, did not accoun.t for a 

sig.nifican arnoun of varia'nce, .E_(l ,99) : . 80, Q > .05, with 

an R; of less than .01; Beta :::c -.0:9 , 1. •=-· -.89, Q ·> . 05. '!'he 

second block 0£ independent va.riables 1 Diagnosis and 

De .:ression, acco nted for a ~igni ficant amount of variance 

in the PIQ scores, F(3,97l = 12.21, Q < .05, with an R2 of 

. 2·17 •. The Be:t ·a. for Di:agnosi~ was - . 44, L. :::: -5 . 07 , Q. < _ 05. 

Depression accounted for. less of the variance, :with 

Beta == - • 2 0, ,t = 2. 2 5, Q < • 03, The RL change. following the 

.second block inaica ed that biagnosis and Depression account 

£or •27% .of the va•riance, contr<:J lling for the ef.f ects of Age. 

A block-wise multipl.e regression analysis on the MMSE 

sco es , with Age afi the, independent variable. in the f.irsr. 

block and Diagnosis and Depression in the second , revealed 

that the effect of Age was not significant,· F(l,"102} = .00"2, 

0~ . · h . i. f 01 Q > . :..> , W.l- t . an R o < . . The Beta for A:ge- was < . 01 , 
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.t = - .. as, Q > .• 05. The effect of Diagnosis and Depression 

on MM:SE scores was s ·ignificant, F(3,100) = 35.13. , Q < .001, 

wi t.h an R. 2 of . 51 . ·rrhe Beta of biagno.s is was ~. 6 6, 

.t = - 9. 3 7, 12. <= . 001. Dep:i:;-ession scores· a,5:counted for less 

o ~he variance, with a Be a of -.21, ~ = -3.01, Q < .004. 

The ·R~ change following the entry of the second block was 

.51, indicating that with he effects of age controlled, 

Diagnosis and Depression accounted fo-r; SJ% o.f the va_riance 

in MMSE scores. 

Depression and a:waYeness_ Th.e literai:ure suggests that 

depr ssed. people are more aware of cognitive deficits t.han 

non-depx~ssed (Nie · ere he, 198.6) , al though this re lat ' onship 

is ess i:el ir ble in AD subjects (Bttrns, 1990 \ _ 'I'o examine 

_he relationship be·ween depres ..... ive syrnptorhs and awareness 

a se ies of correla·ions across five occasions were 

co . ducted for Subsample .5 (health)',. subj ect:S wer·e neve:r: 

diagnosed af'. AD, and the Ji:..D participants were .included on 

t.he occasion of diagnosis) . These c0rrelaticns were betw,een 

he tPRS DSM-based depression measure and (a} the CQ total 

( excluding change) , cmd {bl the CPRS Awatertess meas.ure. The 

correlatJ.ons did not. indicate a signJ..ficant relationship 

e'twee):::i. the CQ total .and tb!2 CPRS depression measure (range: 

.£. = -.02 Occasion 1 1 tor== .18 Occasion 3), at a Bonferroni 

co r:e.ct.ed alpha of . 005. At the Bonf:erroni c;or-rec~ed alpha 

level ~h~ cotLela ion between the CPRS awareness measure and 

th depr .. ssion scores only showed a significant relations}J.ip 
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on Occasion 1, !. = . 44, £ < .001, however the .magnitude: of 

the r lationship a Occasion 2 was sirrdlar, _ = .JS, 

Q > . 005. Contrary t -·o e.xpe ct::acio:i:rs highet levels of 

depress:ion w re r-ela. · ed to higber levels of awareness 

pathology. ln o ·-her words r as the- participants showed le.ss 

awarene-s of their deficits they had highe-r levels of 

depression. 

t:t.r •. t ion 

The pa-rt~cipai;i s 1n th-is study were oll between the 

ages or 7~ artd 87 years of age at the initial assessment. 

Although they were found tc) be in sound physical health at 

t:hat ime, select.ive actrition over ~he course of the st.udy 

is. of pr_;_tential concex:n. Tc:> determine whether those who 

remaio.ed in the study d1.ffe:red from those who were no longer 

p_a.:r:ticipants a · Occ·asi.dn 5, a series of M.A.N'OVAs we -e 

·conducted, First, to examine possible differences on the 

demographi.c ·variables o-E e1ge and educat·ion a one-wp.y M.ANOVA 

on Occasion 1 data was conducted. There were two levels of 

the group fac or, .hose preseht at Occasion 5 (:o. = 7 6) and 

t.hose not prec;en In. ·-= 3 0 l on that Occ::asion. The MANOVA 

indica,ted a sign1 ficant. Gt"oup ef"fe:ct., Wilks' 

_E.(2, 103) = -3 .11 < , 05. The fo1J.ow-up ANOVA, ·with a 

·Bonfer,r-oni .corrected level of siQT1ificance set at ._Q25, 

indicated a marginally si ni:Eicant Grotip effect f or Age, 

F(l, 104) = 5.26 1 Q > .025, MSe = 9.01 . The subjects -who 



remained 1n the study were younger (M = 81. 38, SD s::: 3, 06) 

than those who dropped m.1t at Occas.ion 5 (M ·-= 82 .87, 

SD= 2.86). The Group effec_t for education was not 

significant, _E{l, 104) = ~97, 2. > . 025. Tho.se remaining in 

the study were similar in educ:atio·n level to those who 

w1. ·hdrew. 
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A MANOVA was conducted to examine the d1Lferences 

between he two groups, those remaining in he study on 

Occasi...,n 5 (.n = 73 l and th.ose who were no't roe·asured on 

Occasion 5 (n = 29) on VIQ., PIQ and MMSE scores of healthy 

and AD part ici_pant:s at Occasion 1, The M.Z.1..NOVA did not show 

a El. n1fican . Group effect, Wilks' F(3,98) = .33, Q ">· . 05. 

The s·ubj ec s rema.ining i:n the study did not d1 f fer 

si.gnif;i...can ' l.y on measures of int.elligence from those who hq.d 

left t.he study by Occasion. 5. 

To investigate possible diffe~ences between ~he two 

groups, those remaining in the s.tudy on Occasi0n 5 Lu = 73) 

and those who withdrew ·by occasion 5 (n. = 29) , •in tbe scores 

on be total a,nd CPRS awareness measure on Occasi0n l, a 

MA.NOVA was conducted. The MANOVA did not indica,te a 

significant Efect for Group, Wilks' ,Et2,99) = 46 , !l > .05. 

Part .icipants remaining in the study !3.t Occ.asion 5 did not 

differ ~ rom; t:J:fose discontinu ing on .measures. of compensation 

or awarenes.s oE deficit. 

A one-way A.NOVA with two levels of Attr i i.on and the 

CPRS D.SM'-based depression subscale as the dependent variabl.e 
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was conducted wi h the scores from Occasion 1, to assess 

g:roup diffe_ences in dept es.sion. ·The. A.NOVA d.id .not show an 

effect 'for- depression, £ (1,103 == 2.87, Q > .OS. The 

subjects rema·ning in he study on Occasion 5 did not di:Efer 

signif:icantly on t'his tn a.sure of depression from those 

discontinuing. 



Chapter V 

Disc.ussion 

This stu y was design d to increase the general 
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nde standing of t.he c0gnitive abilities of verv old adults, 

and how these abilit.ies relate to the use of coJ:irtpensatocy 

memory s ratP-gies, to the awareness of memory functioning, 

and to depressive af feet. The sarnpJe inclu,q,e·d two- group·s of. 

adults, o ·ne gro diagno:sed as heal thy and the other with a 

probable diagnosis of Alzlrnimer' s disease. The participants 

were all over the a.ge of 77 years, and wer:e trieasur.ed at -si·x 

month intervals over a two year period, yielding five 

occasions of rneasnrement, 

Psychometric Results 

Ap there i •s little research on the psychometric 

rel1.ab.ility of research too.ls for the asses·sment of vecy olcl 

adults. i .t wa.s necessary l;:.o establish the r~liab1lity of the 

MJ.v!SE, t.he \.ivAIS·~R subsc·a .les , the CQ and th!::! CPRS in this 

sample, before the :i:;ese.arch qu.estions .could be addressed. 

While a body of research is beginning o emerge 

· nvestigating the perfor:mance of elderly ad·ult.,s on t.he 

WAIS·- R, little research has examin€d the internal 

consis·ency of t}Je WAIS-R subscales in this population~ The 

internal consistency o.f each of the abbr:evi ated WAIS~R 

subscales, the VlQ and the PIQr 1.n this sample were moderate 

fo-r bo h the healthy and the demented subjects_ This 

indicate:::; r_hat the s.u·btest.s cor.np;rising e.ach of these 
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subsc;r.1 Les m·easures a similar aspec of int.elligenc-e. Fa.ctor 

analytic ~tudies otf the !tH\IS-R with older adu)_t:s , 

iden i_ying he VI.Q and t'he PIQ as primary factors supports 

the:9e fit1d.ings: (Ryan et al.. , 19 Ob; smi.th et al., 199 2) . 

The es -n~test reliability of the VIQ and th~ PIQ -was 

a.ssessed t .o me.asure the stability o.f the. psychometric 

1:0:oerti .s of ea.ch of the sub5eales in this sample. The 

re.sul.ts indicat-e.d that th.e ewo yea.r te-st~retest coef;ficient.s 

o~ the abb:r-eviat~d V.IQ and the PIQ subscales were 

a.cceptabl$. 'J11e r~te$t coefficient;; :(n ·this .sample. i::l.re 

corflpat:"able to those reported by Snow and his colleagues 

( 1989) for the complete subscal.:es ov9r ·ci. o.ne year :tYeriod, 

a1t·hougl1 hey are somewhat. lower than t he 5plit-half 

c-o.eff.icients reported by ·Ryan and .colleague (1990.a) . This 

would suggest that although intrairrdividual differ.ences in 

int.raiilld ' vidual change across time decreases the consistencv 

o·f thP VTQ and the PIQ measures, these subscales provide a 

psychometric~lly reliable me-asu-re of intelligenc across t.he: 

two year time span of this s udy. 

T".t:ie M:MSE i.s generally :r-egarded as a r~liable measure of 

1ntell·igence. suitable for screening elderly adulte fo:t 

de.rnent ing i ilne:sses (Fols ·· ein et c1l .. , 1975), alt.-1:ough t .here 

1s some qu-esti,on abo.ut the stability of the psychometric 

properties. of the sc·a1e when it is administered reweatedl_y 

over an extended period of time to hea l thy adults (Olin & 

Zeli.nskj_, 1991) . Wb.ile Olin and Zelinski ( 19.91) report:ed a 



low tx.. = ,23) test-:ret.e t reliability in a healthy sa.mple 

ewe'!:' a peJ:iod of one y~ar, the current study suggests th.at 

.the MMS8 pro(rides a re·a.sonably reliable measure .for the. 

heal thy sample over a two yea-r period Cr. =. • 66) . 

Ti1e reli ·abili ty oE the MMSE scores in this sample is 

reflected in a mode:ii;ately sized si.x rnon li te,sr.-retest 

coefficient for the hD par-ici.pant.s (£ = . 54) and fhe 

heal thy pa.-r:t.ic.ipants (!:, = . 79 'j . While the res·ults did n.o 

indi cat.e the de·gree of rellabil i ty { r =· • 9 9} reported by 

Fol stein and his coJ_leagues ( 1 9'75), .r.he extended time 

betwe·en the original t.est and the retest in the current 

study :required subjects t:b acc.ura ely orient to changing 

seasons, ·a fac ·.or thot Olin a.nd Zelinski (1991) have 

iden i fied as a likely sou ce o E variability .. 

67 

The se-"ven subscales of the CQ each showed generally 

acceptable levels of interrial consistency for the heal · hy 

and AD sample in L.b1s study. The est-retest :reli-abili y of 

each of he su.bscale:s over. ·a t.wo year pe-.rio.o. for the healthy 

sample indica ed that t:.he subscales are reliable measures, 

As would e expecte, the healthy participants ' repor~ oE 

memory performance over th 0 last five to ten y .ecrs in the 

Change subs.ca l e •is less. :r-eliable. t.han t.he subscales 

measuring memory strate·gies currently .in use. 

The CPRS DS'.M-based cte:pression scale ~howed an 

acceptable level of internal consistency for the hea l thy 

adults. altf:ough the seal,;? was n0t a- cohesive with he AD 
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sample, possibly due to diff.icul!:,ies .in. :applying aiagnos tic 

criteria .. The- diagnosis of depression in a.n elderly sarnpl:e 

is often diLficult, as the changes associated with 

depression in younger adul~s may be viewed lJy the e:·aminer 

or e subj ec as ·a nottnal part of the aging prb.;:;"ess (Col1M, 

1';)90) . When the aging process is cbm:plicated by AD the 

ide 1tificat'o _ of depressive symptoms becomes ~vei;i more 

difficult for both parties. 

Tbe est-r-e.t~st co'r'relations of the CPRS showed a 1-righ 

level of psychometric relird::i•ility fo·r the healthy sam_ le 

ac.coss· tb~ two years of th~ study, al though the six rr1onth 

re e·s reliability for the -P..D sample was low. The results 

of this stµdy suggest that the CPRS DSM-based depression 

scal ·e may be an r-eliable mea,s.ure of depressive symptoms in 

very old h~al ~Y adults I but caut 10n rnust. be. exercis.ed when 

int.e;rpreting the re.sul ts with those diawiosed with AD. 

Group Differences .in. Intell icrence 

Once the psychometric properc.fes of the assessment 

-tools were est.ablished the firs t empirical question o be 

investigated was t.he differences in the perf·onnance of 

heal hy and AD part1cipants on measures of intelJ_igence. 

The hypothes·is tha-- h~althy part ici£;i.ants would sco_ e highe.r 

tha t ·he AD par~ ici:gants on the PIQ and the VIQ su.bscales of 

the WAIS-R and the MMSE wa.s supported in the analyses. 

Typically, rrtf2l(lory deficits ar-e the fir-st cognitive 

decren1en s associated wi h the ear l_y s tqges of AD rHi 11 e 



al., 19 2; Joynt et al, J.985), Although the WAI5-R 

suhs.cales are not considered to be measure,s of memory, 

heal thy adults in th-is study scored higher on the VlQ and 

the PIQ subscales than those wit.h AD on t.he a:sse·ssmeht: 
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fol lowin.g a:i agn.o.5 .is . This finding sugges t s that shortened 

versions of the VI Q and PIQ subs.ca les are sensitive to t.he 

reduct.ion of gene ~al .rea5ortirtg abilities· in the early stages 

o f AD . 

Tb.,e di f ference between the scores of the healthy and AD 

g ·rOUJ?S on both the VIQ and the PI Q Was mai n t.ained across t h e 

wo years of the· ~- udy at a significant level . These 

results were. suppo rted 1n GITTalyses comparing he AD group to 

the ent.1.re sarnp-le of healU:iy parti c ipa n ts over. t.h ee 

oQ·cas•ions., as well as in analyses ov er three occasions with 

a matched group 0 f healthy part.icip.ants. Despite the small 

number .of AD participants available for the three occasions 

of assessment, th·s a ppea rs to be~ rel iable finding. 

The independent examination of 1:he V!Q scores of he 

hea l .hy pa.rt:icipcints s_howed that cognitive abilities 

·remained stable over ·he two year course of the study . 

While this findin g was predicted in t l ie hypothesis for the 

VJ'.Q s.cores, t 1e PIQ scor es were e::-...-pected to show a 

sys ema ,tic decline. Although there wa·s a s ,ignifican t drop 

in PIQ scores between Occasion 3 and Occasion 5, he 

magnit ude of the decl in.e was very sma tl a·nd the scores on 

Occasion ·s were- not significantly different from th6f;>.e of 
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he initial assessment. Wechsler (1981). repoLted that the 

P.IQ subscale shows g-rsater learning effects than the VLQ 

s.ubscale in c;l younger sample·, ais the novelty of he tasks i .s 

teduced with repeated pr·esenta-t ion. In the cu..rrent s udy 

r epeated e::-,;;posure to the novel tasks of t .he PIQ subscales 

may have :facilit..ated learning, possibly compensatin.g for the 

pred1.c ed decli.:ne·s, despite he one year. period betwe.en t .es 

occasions. 

Healthy participan s. The literatu.re .based on cross­

sectional esigns predicted that the scores of the hea l thy 

participants would show dee.line over the two years of the 

s udy (Ryan et al, 19.90b). The finding of nons.igni.fican't 

change in the hea-1 thy sample for the VIQ subs ca le a :-id the 

MMSE are i;; imi lar to the re·sult.s of other longitudinal 

s udies /Botwinick et al., 1986). Botwinick and his 

colleag ~s 0..986°) conc luded that the stability of the 

cognitive abilities of ver;y old adults over ·a four year 

period was a n artifact o.f the selection process. Although 

the current study was .also limited by a sel f-sele-c·ted sample 

of vo,lunteers: who were diagnosed a$ free from serious of 

illn.ess, it does not neut.r-aJ.ize the findings of stable 

cognitive abilities ;t.n he·olthy, very• old adul·s. Altbough 

t.he results ·canncft be. generalized to include those elderly 

in the community who sut.fe:r: from serious illness they .may be 

an indication tha a growing proportion of healt·hy elderly 

can expect: to maintain abi.lities astrnciated wit.h 

.. 



cr1 stallized ir1telligence in advanced age , wh il e. 

eXQeri n.cing only mode ate declines in the cognit.i ·e 

abi li t.ies as.sociated wi h flu id intelligence. 

T,he li _erature on cognitive .aging suggests that 

cryst:.ail 1 ized in ell~ctual a..bi.lities a:r-e mainta.ined 1.on_ge_r 

t...han abilities as:Jiociated with fluid intelligence \e.g., 
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Sc:ha · e. 1990) . Tbese f:indi . .r:igs are g.enerally support .ed by 

rese.arc1 investigating the age-associated changes in WAIS-R 

p r formanc:e , whe:re VI.Q scores as. ~n indicator of 

crystallized abilities are- maintained at a higher level in 

old age thar1 PIQ :::;co-res; which are thought · o indicate f luj_d 

abilities (S-:itt.ler·, l,98:?) ~ Tbe an.alyses shows tha the VIQ 

sco es of ·: t--Le healtlriy ~ample were higher tha_]J! be P.T.Q. scor·es 

throughout t.he eours·e of the study. Part. icipants in this 

study .are not -highly educat:e:d, therefore, it: is ut1l ikely 

that this rinding is an artifact of educa iort. 

l\.D participants. In con rast to he stable VIQ scores 

of the heal thy sample, the VIQ score;s o E t.he :AD group 

"declined over the twc ye;:ns of th~ study, as e:-.:.--pect d . A 

surp:risi·ng result was the s.tability of the PIQ in this group. 

·over the cou.r.se of the study. While t he sample of AD 

subjects measured ort the Pro· ov.er the three occa.sioris was 

verv small this fin.ding v,ms sign.ificant in all analyses, 

including tre nonparametric t.e.st to exart1ine the t.r,ends of 

he Ell pa,rt:ic · pan ·_s, independent of the heal thy sam.ple. The 

early .stage.a of AD are charac terized by memory impairment~ 
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thei:-e_ore with a one es_ interval between r~ ests it is 

unlikely tha: learning would hav a significant com.9ensatory 

e Efect in his case. It niay be notable. .t hat the PIQ scores 

of tcl1e AD part.icipants we.re the lowes WAIS - -R sec.res .of the 

e.ritire sam. le at the · nitial assessment. ·This may indicate 

that: the PIQ scores of tbe AD sample have reached a low 

plateau phase Where hey are like.ly tQ remain until the 

diseqse enters a more severe stage. 

Changes in th~ PlQ/VIQ ratio were. as-sesse;d to 

determine how the-se ·subscale.s varied in relation to one 

another throughout the study. The ·analysis showed bpposi te 

patterns of :eha·ng.e bet~ween tbe healthy and .2-\..D samples over 

the two years.. ·Tlre ratio of the healthy sample became 

smal le.r ove:r: the course of the study as· the PIQ f:5Cores 

declined. This sup:ports the liter-ature sugqesting that the 

reasoning ability of ver•.:1 old adults on tasks requiring 

fluid intell igence declines over ti.me, while abilit.ies 

as,socia' .ed with crys·t .a.lli -zed abilities remain. s ·table 

(Schaie, 1990), In contrast., the :rau ... o. for the AD sample 

increased over the .two yea.rs, with dee 1 ines in the VIQ 

scor.es relative to the PIQ scores, This. indicates t.h~t 

while verbal abilities may be, maintained for a longer period 

of ime than nonverbal abili ti e:s , declines a;te. noted early 

in the disease. 

The relative ranking of th.e VIQ and tbe PI"Q scores 1.11 

t:he AD sa..mple was not pxedicted. Based on the Fu'ld (1984) 
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ro-f ile it was exp.ected hat the VIQ scores would rema.in a't 

a higher .Level than the PlQ s.cores over he two years of the 

~ tudy. Surp isingly, the VIQ scores declined systematical l y 

over ~he two years, .bring_ing t:lietQ. to a lower 1 evel than the 

PIQ sco·res at the. final assess;uent. The Digit Span task of 

the VIQ subscale 1 requiring he subj .ects to i mmediately 

:r:eca..11 a st-ring of digits 1-.n the: <)rder of pres.ent,at i .on. i ,n 

the first c ondition, then in reverse order in the second 

condit.ion, 1 ~ influenced by atte:nti(>n deficits a n d 

impQ1..irmen of immediate memory, hoth prob.terns -c01nm011ly 

present~d in the early steges of AD (Joynt et a l ., 1985) 

The Int.ormat:ion task of the VIQ measuring subj .ects I cultura l 

knowledge, draws on .r .emot .e tnem:Dr.ies acquired t.ru:-oughout a 

lifet i me. Scores on this task, as well as the scoreB from 

be Similari.tiE:S subtest, whi<;::h ·asks sU..:Oj .ect~ to identi f y 

how wo o""bjects are alike, may be reduced by impaired 

abilit i.es to unders· i:lt'ld complex langu_a:ge, .L.ci.nguage 

cl:ysft1nction, beginning with word finding r:>roblerns, has been 

noted early io AD, progressing to inc l ude al l l anguage 

func ions wi h the incr@as€d severity of the disease 

(Appell; :Ke ;rL~Sz, & Fism·a·n, 19 82) ; 'the decl •inin:g \TIQ scores 

of the AD samQ.le who p.artiCl'Pated over the two year course 

of the study may be diagnostic of the increasing severity o.-f 

their illness . 

Diaonns.i"s . 'I'h.E: MM.SE is a gross measuie o f int:.elligence 

with sing1e items measuring various cognitive a.bili ies, 
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including one i tero ~ssess1ng short erm :me;mory capabi l _i tie_s. 

It was desigue.d as a screen·ing tool for dernerit.ia in the 

elderly popu acion (Folstein et al., 1975). theretore it ~s 

not s1..i.rpris · ng- that in this study the roearr score for the 

heal thy ·a.rnJ]le was sigr;dfic:-ant ly highe.r t _han _t.h AD s·ample, 

and well a.bove the age-corrected cut-o ff score established 

by Bleeck:e:r and hi-s colleagues 098-8) . In contrast ., the 

mean score of the .AD sample was well within the impaired 

ran,;e, with only one AD subjec scoring within the normal 

range.. The results sugge~ t that he MMSE is an effective 

screening tQ)Ol for deroen · i .a. 

A te:mpt.s to de.ve1op diagnost.i.c criteria for dementia 

based on the V A.IS-R have gene-rally .met with less suc-ce-ss 

t.llan the MMSE -. The fuld (198.4) profile was developed to 

distingu1.::h between various types of dementia~ but resear.ch 

indicat~s that the specific eornbination of scores used t.o 

diagnose dement ia occurs infreque.ntly in AD samples, as well 

as the general population of elder'ly adults ( Lo.qsdon et al. r 

1989; IJ"uokko et al., .1987l. As the full WAIS-R was not 

admin.is:tered in the cu-r:rent study the accuracy of the Ful.d 

profile eould not be deterrnined, but a discriminant Eunc-ion 

analysis to estimate the best combination o subtes·ts or 

dia~,nostic classification was carried out. The- :i:-e,sults 

indicated that the thr ee VIQ subtests of Information, Digit 

Span and S1milaritie-s 1 in addi '. ion to 1:1-e PIQ ~ubtests of 

Pi ¢ ture Completion and Blocks correctly classified over 88% 

■ 
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of the pa ticipants. Only 3.5% of the healthy group scored 

low en.ough on his c::ornbinat.ion o·f test.s to be classified a:s 

AD, while half of the Ab subjects performed well enc.ugh to 

be clas.sif · ed cs healthy, This analysis was li.rnited by the 

unequa l proportion:;; of the groups, allowing for a lower 

robability ,3f false positives in the d.ernen ia 

classification> Nevertheles-s, the Cbgni-tive per£.0Dl¥1nce of 

50% of the AD group, on these measur.es, wc:s only mildly 

irrpaired a the first occasion of assessment. follow.ing 

iagnosis, allowing them to be misclassified as healthy. 

This study has not atte:mp ed o de ermine a diagno_stic: 

cri eria based on WAIS-R subtest scores; however, 1ow .scores 

on t.hes·e five sub.tests should provide an indication that 

fur-ther 'inve.stigation is needed to rule out: t.he possibility 

of dementia in a clinical assessment;. 

Cornoeti'sat_io.n Strateoies 

One of the: <;::lear results of t.his study was tnat healt.hy 

very old acl1..lt.s scored higher on measures of intellig-ence 

th,:m cidul ts of be- same age who have been d1-agnosed with .AD. 

Wechsler (19'81) define.ct tt1e aspects of intelligence rneasu-red 

by the WALS~R subsc ales as .t'rie ability to under~tand and 

deal effect.ively with. the requirements oft.he environment . 

This definit ·ion implies that people with higher lev•els of 

cogni i ve abi l i i es are more a le to moni tox the. demands of 

the environment a d eroploy effective strategies to 

compensate for perceived de.ficits. This study investigated 
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the :i::elati.on between cognitive abilities and cornpensatio:n 

trategies· , The expectation was that healthy ol er adults 

would report gre_ater use of rnemo"ry aids han participants 

who were diagnosed with Ji.D. The results i .ndicated that. the 

overall strategy use of healt.hy adults was greater than the 

.r:eported use of rnemory a· ds by the AD group, providiTJg­

snppor-t for- the hypothesis in general. This· sugges s that 

the:r:e may be a link bet.we.en general intelligence and the 

ab1lity to eniploy strategies to maximize the fit betwe~n 

envi-rorun~ntal demands, exi;::,ectations, and perceived 

abilities.. '.The heal hy adults were more able to identify 

e·f f ec · -i ve mea·ns o'f mc1:xi.mi zing memory performance, while 

_hose who roost needed the aid of .memory- stra· egies appeared 

generally to be less• likely o employ them spontaneously.· 

The CQ provides measure~ on six specific types of 

memory strategies, allowing for det~iiled investigation into 

the types of stra egies. preferred, and whethe.r t.his varies 

with general levels of intelligence. Comparing the use of 

ea.ch of the ~cales between the diagnostic g:r;oups over two 

occ.-asioi;is, i was expected that the healthy g oup would 

repo-:r::t g·1:: e-a e.r use of all strategi@s, wi b thl= exception of 

eliance on Others, than the AD group. In addition, the 

report.ed. use of strategies by the heal hy groug was e..xpect.ed 

to increase over time-, while t'he use of stra egies by· tbe AD 

group was expec ed to de-cline. The findings show support 

for the hy-potheses t.ha heal -hy adult.s continued to report 
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g.reater use of compensatory memory strategi~s t.han the AD 

g:.roup ov·er- the six robn . 1 period. However, the result·s did 

not show sig7iif icant changes i-n strategy use by ei.ther gro1.J_p 

ver this t -irne fra..-rne. HeaJ. thy adults were expec ed to snow 

p:i:::actice. ef fee s on tbe ;:.econd adm:i.J;l.is r-ati0n of the CQ as 

quest.ion.in strategy use implicitly suggc:sts ·al terna ti ve 

memory strategies, Clearly, this expectation was premature, 

as a separa · e. ana Lys is of the two year trend E or the heal thy 

indicat.ed that s rategy use did not incre.a .se until t:he third 

administration of the CQ. 

'Phe expectation of reductions ill, the use of memory 

str-ategi.es .by the AD group was based on the assumption that 

levels of gene.ri:11 int-ell igerrce would decline over tbi s t.iro@ 

peribd . The resui ts indicate that this assw-np ion as well 

was faulty. As stated· earlier, changes in the MMSB ., the 

only measure of cognitive ability availibl~ for the larger 

group of AD sutijects over the two occasions, did not 

.indicate significant levels of i-ntellec.tual decline. Thus, 

it is not surprising tha~ the hypothesis that the AD group 

woul show reduced strategy use was not supported. 

Generally, heal thy a:dul ts reported slightly great·er use 

of all memory strategies than hose suf fe:i:;ing from AD, bu 

as with ot er rules ther~ ar·e exceptions, The reported use 

of the CQ subsca.le measuring Reliance on others showed 

diverging pattetns oof change for r.he AD and the he.althy 

s .. :i.rnple.s. 0:n Occasion 1 the level of reported use of this 

• 



s rategy was simi-lar. for th AD and the healthy .subj ect.s. .. 

Six mon hs l.ater, however, the hea.lthy gr-01,.!1,p reported 

aeclining use of this s rat:. g-y, while the J:"eported use by 

he AD group inc- .eased. While this r .esult may appear to 

cont_adict. the hypothesis that high level-s of cognitive 

abi.l. ti.es are linked to ·a high utilizatiop of compen·satory 

s.trategies , the strategy of r.e:lying on ot.he-rs to assist 

memory may CJ.emand fewer intellectual resoui:ces thB.1;1 other 

s ..r:ategies, _h.us Re l iance on Others becomes a primary 

st::ra t.eqy for c.hose with limi teo resource_s .. 
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A :;;µrp•ri_sing findin_g was that the AD sample reported a 

consis ently higher cri · e.ria for successful remembering than 

the heal.thy sample, It appears that t'he mild cognitive 

decline as"'ocia ed with the incipient stages of .AD may 

in.erease anxiety about memory performance. For example, 

once declining abili tie.s are noted 1 then. becomes very 

i _mportant. to pe;r-"for-:m rnerim:ry t:asks, -such as rernernbering a 

newspap.er art ·.c.le, perfectly. The increasing itn.poi::t:.ahce of 

perfect recell indicates that AD subjects are likely aware 

of memory deficits , but unab.le to judge the severity of 'the 

dysfunction as· they have. establishe.d an exces-sively high 

s ,ondard f:or judging their memory functibning, ·These 

result:;; of fer suppor.t ro:i: the contention that awarenes·s of 

deficits iz he highest at this stage of dis6ase, altho·ugh 

€"✓·en in thi •s ear·1y pha,se of :AD it has be.en s.bown in other 

studies t.o b.e impatred rela ive to heal.thy contro,ls 
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p_.evious resec rch suggest - t..hat older adults us.e 

ex ernal memory stcategies, such a$ lists and notes, to a 

gr-eat.er: extent than internal st.rategi esJ s)Jch as imagery or 

other 'memory tricks'' (Reeves & Dobbs, 1992). Th.e heal-hy 

part.ici ants in he current study also reported greater use 

of the external strategies than ot.her memory aids 

c onsistentlv ovex the- two ye"i:;:r course. "It is of intere-st 

t.hat the AD group also repor ed greater use of ex· ernal 

strategies over a six monc:h period. While the :AD group 

showed a pat.tern of t ategy u:;;e that deviate¢! from the 

healthy gro1-p in many respects (e.g., greater u$e of 

relianc.e on a· he-rs and a h_igher criteria for success) ·they 

u.s ed external memo:r::Y suppor sin the same ma.nner as their 

healthy counterparts. Reeves a.nd Dobbs (1992) report that 

older adults believe .ex.ternal stra.tegies are more effective 

memory support than internal st ra · egies, pos.sibly explaining 

his result. In addition, the use o.E ext.-er.nal strategie•.s 

requires fewer cognitive r ·esou.rce:s~ and m.ay· thel'."efore, be an 

adaptive strategy for he. those with AD gr·oup early in t.heir 

i1ln-ess . 

Comparing the use df internal m.emo.ry s -rategLes .. such 

as expendini: more ime and effort t.o recall infor::.rnation, 

with t-_he ext·ernal strategy of rel·ianc;:.e on or.hers, shows that 

the lat e;r: was he least preferred form of compensation for 

the healthy adults <Jver the '-wo years of the study. The 



scores frorrL r_he Reliance on Others sul>.scale· were 

consistently low ( t".anging from M ;:;; 1. 40 on Occ:aSibn 2 o 
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M = 1,87 on Occasion 3 1 _or the hee1lthy par icipants, 

1ndicat ir1g t, a': they never (1) or sel dom ( 2) rely on o hers 

for rneroory aid. 

Awareness and Intelligence 

Tlle· resul s indicate that the healthy participants 

employ memor_f' s . rategies to compensate for the .real or 

perceived mismatch between the demands of he environment­

and heir own memory a·bilities, a least to a greater degree 

tb n do AD participants. suppo.rting the concept: crf 

compensation adopted for this study_ This .suggests that t.he 

se of compensatory memOJ:'"'.I 'strategies requires a relatively 

!1igh level of c0gnit:.i ve ability. The t.he.ore·t.ical model o:t 

cornpensa ion developed ;by Oixon and Backman {in pre.::;s; 

Back..rhan & Di)'.:.ort 1.992) also suggests that awareness of 

d~ficit .is a necessary co1rrponent of compensation, Althougb. 

this stu y did no include an extensive on-l ine measure of 

.aware·ness, the use of comp.eni;;atory strategies in1plies that 

healthy participants were more able than e..he AD part.ic ipan s 

to judge the discrepa_ncy he ween environmental demands attd 

ability.. As t.he' level of co.gn itive d~cline exacerbates the 

mi.sma . ch be ween the expec ed and t-he ~c ual J;)erformant:e of 

t.he AD sample, their abil it.y to us e compensation s .r 9 tegies 

and possibly their level of aware·nes"-' also decl ·ines. The.s .e 

findings sµggest. thr:t both he abi1ity to compensate for 
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begin to decline at a 't'elatively ea.rly st.a:ge of Ji..D. 
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In this study three measu.res -were selec·te to estirnate 

deficit aw reness; (a). th to a.1 CQ based on the theoretical 

concep of the inherent l ink between awareness an<:1 

compensat · on, (bl the C:Q subs.cale of Change as an estimate 

oi.. perceived changes in me1nory ~apaci ty over the _past five 

to ten. years, and re) the CPRS i tern of. obs.erved def ic;i. t 

awareness. These measures: were correlated with the MMSE. to 

test the hypothesis that higher "levels of gene_ral 

intelligence will be related to a greater degree of 

aw-arenes·.s than lower leve ls. The re;:;ults showed that 

awa:re.ness as measured by the C:.l?RS awareness item was related 

to the, MMSE. nieasu·re of intelligence, while the total CQ 

score was not. The impo1;"t.anC!2 of this resu:l t can be 

understood by r e ali z.ing that t:he CQ and the CPRS p:;r:ovide 

measures of different types. of awareness as described 'by 

Cavanaugh ( 1989 l . The CQ largely me.asurecs epistemic 

awar.eness, 01- cbe ab±lity _o judge· the match between 

en 1i ran.mental d~mands and ability. Qn the other hand, the 

CPRS provides a measure of on-line awareness as judged by a 

clinician during t.he assessment. 'I'.hus, the r.esults of this 

study suggest:: that on-line awareness may b~ more closely 

related co psycho.metric measures of int~ll igence t.l1an 

epistemic a~rene-ss. 

D.ividing th.e en i't'e sample into groups defined s,olely 
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by the. level of cog-nit.ive impairment c:i.s measured by the :MM.SE 

allowed a closer inspection of the relations betwe&n 

measured intell.ectual abilitie= and defic.:. .. awareness. The 

resul s of the analysis indic•atecl t-hat. subjects scoring in: 

he: impaired range on the MM£E Hess .than 261 showed les.s 

awareness of de.1.."icit-s t.han the normal functioning .group ., 

T1ese results support the hypothesis that impaired subjects 

are less aware of def-ic its t.han those with unimp.aired 

cognitive functioning. In 'addition, these resuJ ts suggest 

tha there may be a cb_rnmon aspect of awareness shared by the 

CQ and U1.e CPRS. This rela.t ions hip a.id no c:;hange over t.he 

-six month period between the. wo assessments . 

'r e results of thi·s s ·udy show that su.bj ect s who have 

higher levels of c-ognitiv-e impairment, grimarily those 

diagnos.ed wit.h AD, show l€ss awareness of d.eficits than 

' heir unimpaired counterpar s, However, it must be kept in 

m:iu:;1.d t.hat this Gomparison is ::relative and does not. sug est 

that he · rnpaired or the AD sample are not awa:r .e of deficits 

on any level. As discussed earlier , the sample: diagnosed 

wit.h Jl..J) (al of whom ::;;cored in the imp.aired range) are i'n 

the early stages of demen ia wh.en th~i.r level of deficit 

av-rareness is hiqhe·r t .han at other phases of: the diseo.se 

(R~is:berg et al., 1986}. It was therefore hypothesized that. 

the AD sam_ 1e would p1;-esen t . a higher l®ve1 of depre·ssive 

symptoms, in reaction to their awareness of cogni ive 

decline , tJ:1an hea.1 hy ·p rt.icipants in t.his study. 
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Depression 

Th CPRS DSM~based depres-sion scale was used t ·o assess 

lev ls o depressive symptom·s in. this sample. The analyses 

are ca_rried oi•t with he qualification that. sevet·ely 

depressed subjects wer.e ex--luded from this study, as were 

all pai.:t.icipants suf Eering from psychiatric disorders. 

Although his limitation does not preclude the possibili .ty 

of Gl n'i.Licant. differences in evels of depre,se;ive symptoms, 

he a·nalyse.s did n.ot find support for the hypothesi:;; ):hat 

pa_rt:icipants diagnosed witl1 AD woul . pres-ent bighe.r levels 

of depressive ·symptoms than heal thy participants , The 

healthy an . AD samples had similar levels of depressive 

symptoms on Occasion 1, oncl this remained consisten throu·_g-J-1 

the second OGCasicn lsix mon~hs later . It must also be 

considered to.at the sq.rople of this study wa:s compo;:;,ed of 

vol1.ir:iteer par. icipants who were required c.o t ravel to a 

research facili.ty for assessment on five occa.sions over a 

two year period . The charac.teris .tics of depression sug_ges 

hat i is unlike.ly that de_press-ed. 1.ndiv1duals would be 

motiva· ed t.o vol-untarily undertake S'u~h a large. co.rnrnitment. 

The low l evel of depressive symptoms measured in this st.udy 

would s .upport this possibility, 

It is interesting t.o note that the depression acores of 

the heal thy subj e.cts showPd a signi fic•ant. increase between 

Occasion 1 and Occa.sion 5. However, as measures o~ 

in elligence and deficit awareness remained st.able overt.his 
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increase in depression scores. 
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The CPRS DSM-based depression scale .lncludes two 

ratings of depression. The self-report sc·ale is composed q-f 

11 items assessing aspects o 

thoughts and reduced a_ppet.ite. 

depression such as p.essimistic 

The obs·e.rved scale contains: 

t:hr:ee ite!Tl6. that ar.e rated by t_he clinician du:ring the 

asse.ssmen.t 1 ;..ncludir g ra: 1ngs· of sadness, motivation, a:nd 

agitation . Co ert (1990) suggests that it is more ifficult 

to as;;ess depress io.n in t,he very old_, as many clinicians and 

e·.lderly clie-nt-s expec very old people to nortr\ally present. 

tbese symptoms, leading to an underestimate of depre:ssion in 

.h1.s populat ion. As the hea l thy and AD groups had similar 

level :s of detiress1on a finer: analysis was ·conducted to 

establish whether: ◊r not the two g r oups also had •sirni lar 

s.cores on the observed ratings o·f depression and the s·elf­

reported symptoms. The res·u lts indi.cated t.hat he.al.thy and 

AD subjects had simiiar levels of self-reported symptoms, 

but: clinicians observed more depressive symptoms in the AD 

group than the healthy. T.he effect size of this findings 

wa.s small and C.liniciarrs may more readily attribute 

depression to older a.dul s who are a •iagnosed with AD than 

healthy older adults . .Ratings of depression were determined 

by the cl 1nic ian who et;;t:ab ished the diagnoses of dementi·a, 

Li.m1.t . .1ng the v·alidi y of his f inding. 

The li erature on tbe effects of depression on WA.IS-R 



85 

cores of you~g adul s suggests that depre~sion reduces PIQ 

scox:es (S c'kei.m et al,, 1992), The results of the current 

study support this find_ing, con rolling· for t_he 

nonsignificant eff~c s of age, Depression had 1itt.le effect 

on VIQ scores, whil.e- t.he d:tagnosis of: AD accoui::ited fer much 

oft.he 22% variance claimed jointly by depression a.nd 

diagnosis. On he other handt the •e.ffec of depression on 

the 'flIQ .score:s was significa,nt and, combined with a 

di·a~nos1s of h .ec;1.lt0y or 11.D, accounted for 27% of the 

variance in t.his measure of flu.ici in ·ellig.ence. It. is 

expected tha ► tne ability to reas0n through novel and 

c.omplex prob:i_ems would be affected by a corJdition that siows 

c·ognit 1 ve processes and reduces motivation. 

Although it was e-xpe.ct.ed tha.t depressive symptoms would 

have an effect on thi::: 'MMSE scores, it was surprising that 

depression and diagnos.is account.ed for over 50%. of t.be 

variance. These results indica:te that while he MMS-E is 

ve,zy sensitive to cognitive changes associat.ed wi~h 

dementia, it also has a high sensit1..vicy to the cognitive 

-impa..ct oE depression, Thus, the MMSE would not be a useful 

t.ool in dis·inguishing between these two common pathological 

illnesses in the elde-rly. 

Investiga ... iorJ of relations ·betwee.ri d-epr@ssi.on ancl. 

awareness showed a: similar dichotomy between the CF·RS 

observer-rated measure of awareness and he total score of 

'"he CQ as a measur-e o· epistemic awareness. Depression 
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leve-ls in t_his study were not related to epist ·emic aw~ren·ess 

as measured by he use of ·compensatory· memory strategies, 

but t.h.ey did show a significant. relation to the CF.RS 

awareness measure, _Aga.ini, the irnpo:x:· a.nee ·of this finding is 

limited by .t:ne. fact hat the same clinician rated both t:_he 

o.bser-ved symptoms ..J.f. depression and the CPRS assessment of 

awareness. 

Attrition 

As with o.ny longitudinal study, sev:e.rctl parcicipants 

were unable to attend al.l occasions of assessment. The 

ef fee ts of a"ttri tion were assessed, .comparing th(>se who 

withdrew over the course of the study to the those who 

remained oil several variables at the first o casion. of 

assessment. 'J'he analyses indicated that. the drop-outs did 

no t differ from the r-ernaining sample on yea.rs of edu-cnt.ion, 

al.though there was a small but signif 1..cant differenc e in 

agEc. I is important to note that tho.se rem•ain1ng in the 

s udy did no dif fe:r on lENels of intelligence, awarene.ss, 

or a.ep ession Erorn those who dropped out . These findi.ngs 

ind:i.cate attiri ion px:ohably did not signif{cant.ly a fee t the­

n:1sul ts. Of course, particu.l riy in t:he case of the AD 

sample, it would have been p.r:ef·erable if ail par i_cipants 

c o11.ld have .attended all occasions of assessment and 

comple ed all measures, an unl·kely scenario with any study, 

particularly when he participants who we re at least 77 

years old at the b!:cginning of che study. 
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Cor1clusion 

'i h the average a.ge of the J:?opulations in Western 

cmu1tries increasing, the demand for research to enhance our 

under5tanding of c·hanges as·sociated with normal and 

pathological aging, also increases. This st:udy has 

attempted to address a select se of questions related to 

these issues. 

First, differences in the perf on:na.oce o .f heal thy adults 

and _hose iagnose · wi h Ab on standardized rrieqsures of 

intelligence· was inv.est·igated, B.es.ults show that these 

measures are relia le t.ools for the assessment of very o.l.d 

a~\..llts, and ·.hat they can dif.ferentiate between those in the 

early stages .of AD and no1--mal elderly individuals . 

Second, the use of memory strategies and how they 

rel a _e to genexal inte.lligence was examined. It was f o.und 

that the group diagnosed with AD used fewer and different 

m6ffiory s rategies than their healthy counterpart$ . The 

inves igation of r.hese issues contribut es co the great.er 

sc.ient.1 Eic understa,nding of memo·ry skills an·d how the.Y ro.a.y 

be SUJ?PO ed in late adulthood . Such i:esearch may 

contribute to the develoI?men of trai.ning prDgrams to 

enhance the memory perfortr,ance of. those experiencing 

def ici s by providing ·a. systema.ti.c assessment o f th.ei't 

strategy use . Future research des·igned to .study the effec·s 

·of t.raining ·1ilildly dem~ted ~.b patients who can no lortger 

span aneous.ly u.ilize he me.mory strategies commonly used by 
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t.heir heal hy counterparts would be useful to ext.e_nd this 

knowledg·e basG. In addit.ion, the inclusion of objective 

measures of memory would -allow r-esea:r:chers ·to determine. the 

t:elati ve impact of ert:.e.ived a-nd actual rnemory per·fonnance 

o the ~se o merr~ry aids. 

Tl-1.ird, I inves·t'igat.ed the relations between g ·eneral 

intelliaen e and measures of awareness. 'I'he results showe - .-
:::. moderate rela ionship between intelligen.ce and on-line 

awareness as assessed by a clin.ician, but it appear·s that 

the relationship with epis.temlc awareness 1s rnore tentative. 

As predicted, subjects in ou sample who experienced gr·eater 

levels of cognit i v deficits were less aware of their 

dysft.fnct.ion han nonimpaired subjects. It is suggested that 

future research 9ontinue this line .of i.nvesti.gat-_ion by 

increasing the sample of par icipan s diagnosed with AD to 

al.low for more powerful contrasts, and by ncluding on-line 

tri asu.res of awarene!:l"s Qained through laboratory t.as.k.s . 

Fou.tth.t as awareness of dec line is often 'reJated to 

depression in pat:i:.en .... s with neurologicd 1 dr..sorders, thi ·s 

study atteu1p'-ed a l imited investigation of the relationship 

be:twe.en depress·ion and awareness, Whil.e t'he results 

indicated that. depression may be mote elosely linked to on-

11ne awareness than to other forms, the poss1.bcility- t.hat 

his finding L; in:f::1 at.ed by clinician bias rnus t be 

considered. There were no si_gnificant clif . .ferences between 

the level of. depre.1:,sive symptoms .in the AD sample and the 
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l1ea 1 thy group_ Depress ion was shown to have an impact. on 

two measures .of intelligence i .n this study, the PIQ and the 

MMSE, underlining the importance of considering th.e iIT1Pact 

of .af feet. on cognitive "bi lities when diagnosing dementia in. 

the Edderly. Further -r.esearch into t ·he possibi 1 i ty that 

de ici t awarer:-iess is linked to d~press1on in very old people. 

is needed to answer the questions surrounding' this issue .. 

In add·ition 1 the possibil.ity that. cognitive rehabilit·at ·ion 

st:r:ategi s may help alleviate the symptoms ·of deptession in 

this populatio:n should be. inves igated. 

Al though t.11.e participant ·s in t11is sample were selected 

fot good h.ea.lt:.h at ~he initial assessment, it should be 

not: ed the t -he number of Ji._D par . icipants: was representat i v-e 

of the p .ercentage of AD in the .general popu.lation. Thi 

suggests ha this study provided a c.lose approximation of 

random .sarnpl ing in t.his age group. For the purpose o"f 

1nvestJ.,;rat1.ng the elations between. c l1ange_s in general 

intelligence, use of coi:npensa ory s ·rate ies and awareness 

bf deficits in AD , a larger group of demented pafticipants 

is rreeded to increa·se he reli abil.i ty of the findings. 

Future research with a larg~ s'.ample of mil ly demented AD 

pc!,rt:icipan sis needed o provide a more reliable contrast 

between healthy and demented ver:y o.ld i:l.dul s -

The,se data. provided c1 rich source of inf onna ion about 

th.e aging process, 1n both healthy artd dernen·ted ve_ry old 

adults. An unexplored areo oft.he data for he current 
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st-U:dy was the deve.1o·pment of new case~ of AD . At i:l. 1<;1 ter 

date these data will he ·.nvestigated to examine the fa.ct.ors 

predi!::'t.i ve of t_he development OJ... Al zheimer's di s~ase in very 

old arlult.s. Research: of this nature will provide irrs.ight 

into the subtle changes ir.1 cognition; awareness and affect 

prior t.o a diagnosis oE AD. 

I.n this study I investigated changes in the cogp.it.ive' 

performance of very old adults antes s of intell igence, 

1;ne.rnor-y comp en·~ at_ i or1 , a.wa rcen e 5:s , a,nd de.pr e,s s ion ov~ r two 

ye.ats, As expected, the healthy participants scored higher 

an _es s· of intel.l igenc~ 1 repo,rted greater use of memory 

st r:ategi_es, .and ha.d higher levels of defici:t awa.reness than 

t.he par icipants in the early stages of AD. 

It is encour"agio:g to note t'l"lat although the healthy 

particiQant.s in this study we.re over the age of 77 years a.t 

.t:.he i;::ortime.ncement o'f data col le:ct ion , they geneta.lly 

maintained their level of cognitive p ·erforrnance over the · wo 

_yE:ars of ass.essment. These results s.ho1Jld provide a strong 

mpe. us Eor he maintenance o'f a healthy lifes yle and 

preventative health care thro.ughout the lifespan. 

.. 



eferences 

A rai"Tl, R., Redfield, J., &. Taylor, M. (198'1). Cognit.ive 
dysfunc tion in schi 2.ophrenia , affect ·i ve disotder, and 
organic brain. disease. British uournal of Psychia ry:, 
139, 190-194. 

Addington , J. ( 1986) . Directicm fo...r cl.inical-psychos,ocial 
ass.essment of dep.r:es$.ion in the elderly . Cli.nical 
Ge:rontoloq_. st ,, .2_, 10 0 - 11 7. 

~@erican Psychiat.ric Association~ ·( l 9BO) . Diagnostic and 
statistical manual of menLal disorders· (3rd. ea.) . 
Wa shing.ton, DC: Au hor . 

Asberg, M., Perris, C., Schalling~ D., & S~dvall, G. (1978}. 
The CPRS - development and applications .o_ f a p-sych:i:atric 
rat ·ing ~cale. Acta :Psvchiatrica Scandinavica, Suppl. 
271, 5-27 . 

B.altes, P. '.B. (1987 . Theoretic.al propoi:;itions of life-span 
developtne:ntal psy~hology: On the dynamics between growth 
and eclin~ . Development.al Psvchology, 23, 61-66~ 

Bare A .. , Brandt., J. J Carson, K. , & Folst.-e-in . M. ( 19 92 
February) . Rat ·e of decline in Alzheimer's disease·: 
lnfluences of point - in-course of i1-lness. Poster 
p ·resen ·ed at the .meeting of the Int.er:natibnal 
Neu'rGJ?~ycholo,gical Society, Sa.n Dieg_o., CaliforRia . 

. Backman , L., & D.i.xon, R . A. l1992) ~ Psychological 
compensation: A theoretical framewo:r:k. .Psychological 
Bu letin, l12 , 259-28-~. 

Bencon . A. L-. , Eslinger, P. J., & Damasio , A . (19$1}. 
Norma ive observa:tions on neuropsychological cest 
per;forrnances in old age. Jo.urnai of Clinical 
Neuropsyd1.ology, 3, 33.-42 . 

Blazer, D., & Williams C, D. 0980) . Epidemiology of 
dysphoria and depression in an elderly popUJlation. 
American ,Journal of ·Psvchiatxy, 137, 4J9-444. 

Bleecker, M. L .. Bolla-Wilson, I<: . , ~awas, c . & Agnew, J. 
(19 88 j • Aoe-speci ·fic norms for the Mini-Mental State 
Exam. ~urology , 3.8 . 1565~156.8. 

EornsLe n, R. A. , ~ake~ G. B., & Douglass, A. B. 11991 . 
De_p.ression and mernocy in major depressive. disorder. 
Journal of Neuropsychiatry and Clinical Neuroscience-,].., 
78-8 0 . 



92 

Bot:winick1 J. ( 1977} . Intellectual abi li i ·es. In .J. E. 
si •tt:en & K. W. Schaie (Eds.), Handbook of the psvchology 
of- aging l pp. 580·-60 5) , New York; Van Nostrand. 

Botwinick , J., Storand. , M., & B"erg, L, (1980) . . 7\. 
ongit.udina1, behavion;fl sn1dy of senile d.emen ia of 
he Alzheimer type. Archives of Neurology, 43, 1124 -

1127 . 

. Brayn~, C. & Ca llowc;; y, '.P. { 19 8·8) . Normal ageing, irnpc.1:i:r;ed 
cognitive funcei0, and. senile dementia of the Alzheimer 
type~ A c.on inuu.m? The Lancet, June 4, 1265-1267. 

Bu.1:ns, A,, Jacoby, R., .& Levy, R. (1990). Psychiatric 
phenomet~a in Alzheimer'~ dis~ase, III.: Disorders of 
mood. British Journal of Psvchiat ry, 157 •, 81-8.6. 

Calev, A., & Erwin, P. (1985). Recall and recognition in 
depressives: V:;;e of matched t ·a,sks ~ British Journal of 
Clinical Psychology, 24, 12'7-128 . 

Cavanaugh, J .. ( 1989) . The importance of awareness in 
:111emory agi.ng. In L. w. Poon, D~ C. Rubin, & B. A . Wilson 
(Eds.) , Evervday cognition in. adulthood and late life 
{pp. 416-436) . Carnbridg-e: Cambridge. Univen;j_ty Press . 

Cohen , G . D. (1990). Psy-chopa.tholo.gy and :menta.l health in 
the mature and elderJ.y adult . In J . E. Birren & K W. 
Schai e (Eds. ). , Handbook of the psycholugy of aging (3rd 
ed. , pp. 359-3-7 4) , San Diego: Academic Press. · 

Cohn, R . . & Neumann, .M. A. (1978). Discussion of 
subcortical dementias . In R , Katzman, R. D. Terry, IC 
L _. Bick {Eds.> 1 Alzheirn€r' s disease : senile di=>mentia and 
related disorders : Vol. 7. Aging. New York. Raven Pre.ss. 

Den on, F . T., Feaver, C. H . • & Spence·r, B. G. U987) .• The 
Cana di a.n popula t ion and labour: f oL'C'e: Retrospect .and 
p_ospec.t. In. V. W. Mai:cshall (Ed , ), Aging i .n- Canada : 
Social oerspec ives· (2nd ed., pp .. 11-38). Ontario ·~ 
Fi.t: zhenry & Whiteside . 

Dixon, R. A, (1989) Questionnaire research on metamemor~y 
and aging·: rs sues of st ructur~ and. ft.irt.c . ion. .In L W. 
Poon, D - - C. Rubin, & B. A. Wilson (Eds.) 1 Everyday 
cognit.iotJ in adulthood and. late life {pp. 394-415). 
Cambridge.; Cambridge University .'press. 

D1xon 1 R. A . (19921 ~ Con e:.xtual approaeh.e$ to adu).r. 
i n e llectual development. In R . J. Ster;nb.erg .& C. -.'A:..· 
Berg (Eds.) , InLellecl.ual deyelopment (.pp. 350-380 }' . 
Cambridge: Cambridge University Press. 



93 

Dixon , R. A., & Backman -, L, .(i n press)~ The concept· of 
c ompensation in ·cognitive aging:- Th~ cas.e of prose 
proc!=ssix:ag in adulthood. International Journa-1 of Aging 
a d Human Development. 

Donnelly,:£., Murphy, D., Goodwin, F., & W'aldman, l. (1982). 
Intellectual function in primary .affective disorder. 
Bri ish Journal of Psychiatry, 140, 633-636 . 

E:v .an s, D. A. 1 Funkensteiri, .H. H., Alber, M. s., Sc::herr, P. 
A., Cook, ~- R., Chown, M. J., Heber ·, L . . E., Hennekens, 
C . H . , & Taylor, ,'J. 0 , (1989) . Prevalence .p .f .Alzheimer's 
d i sease in a communi t:y popuJat:ion of older persons: 
FLi ghet than prev iously reported,: Jburnal of the American 
Medical Association, 1...§l, 2551-2558. 

Fa: r b e x , .J . r➔· ., Schmitt, F , A., & .Logue, P. E. {1988). 
Prectict ing intellectual level from the Min.i-Mental State 
Examinatio. . J01.1rnal of t .he A..merican Geriatrics Societv, 
36, 509-510. 

Fe her, E, P.., Larrabee, G. J., & Crook, T. H. (1992, 
February) .. Mernor;{ self-reoort i •n 1Uzheirrier's disease. 
Poster p_·esent.~d at. the meet.ing of the I.nte.rnational 
Neuropsychological Society, Sa.n Diego , Cali , 

Fo lstein, N .. F . , Pols . ein, S . E. & McHugh, R ,R . . ( 1975) . 
Mini-Mental~ Qte; A practical method for grading the 
cogni ive st.ate of patie•nts for the cl.inician. Journal 
of Psvc.hi·atric Research, 12 , 189-19 8. 

Fuld, P . Ji... (198:4). T~st 'profile of cholinergic 
dysfuncti·on and Alzheimer-type dementia. ,Journal of 
Clinical Neuro::psvchology , 6, 380-392. 

Gf e ller, J. D., & tjargolis, R~ B. (1990). WA!S - R 
J;;Jerformance in d .ementii:i wit-h and without depression. 
Psychologir.a l Reoorts , 67, 1389-1390. 

:G f e ller , J. D . , '& Rankin, '.E . J. U991l . The WAIS - R p;J'.'o.file 
as a · cognitive rna.rker of. Alzheimer's disease: A n1isguio~d 
ventur . <lournal of Clinical and Experimental 
Neuropsyehology, 13. 629 --63 6. 

Hill, R. D., Storarrdt , M. , & taBarge 1 E. f1992l. 
Psychornet.ri c discrimination of moderate senile dementia 
.of · th~ Al·zheiroer' s t'irpe. Archives of Ne_urol0ey, 4 -9 , 3 7 7 -
380 . 

Horn , J , L, , & Donaldson , G . 119761 . 
int ell ec: t.ual de-cline i n adulthood . 
P-sycho l ooist , 31, 701-719 . 

On the myth of 
American. 



94 

Hu l t s c h, D . F . , ., Dixon, R. A. ( 19.9 O) . Lea_ ing and memory 
in aging. In J , E .. Bi_rre.ri & K. W. Schaie (Eds . ), 
Handboo k of he psychology of aging (3rd ed; pp. 258-
274 J . San Diego: Academic Press. 

Jackson, J . L,, Bog~r.s, H., & Kerstl1.olt 1 J. (1988). Do 
memory aids aid the elde!;'ly in ·their day to day 
rememhering? In M. M. Gruneberg , P. E. Morris, & R. N. 
,Syke s. (E .5.), Practical aspect:s of memorv: Current 
research and issues .(Vol, 2 , pp. 1:3'7-l42). 

Joyne, R. J., & Shoul.s.on , I. (1 ·9.85). Derne..."11.tia . In K. M . 
.Heilman & E. Valenstein (Eds,) 1 Clinical n.europsychology 
/pp. 453-480), New York: Oxford University Press. 

!<luger, A., & Goldbexg, E. (1990). IQ patterns in aff .ect:ive. 
di .sord.er, lateralized and di f fus·e brain damage. J-ournal 
ot Clinical and Experimental Neuroosychology, 12, 
182 -194 . 

KJ:"rune"r , N. A ~, & Jarvi•k, L. t197 9) . As·.sessrnent of 
i ntellec ual changes in the elder-ly. In A. Ri:i_skin L . 
Ja:rv-ik ( E.d"S .} , Psvchiat.ri-c sy;mpt:o:rris a..11d cognitive los·s in: 
the e1derl v . Washington, D. C.; Hemisphere. 

Levine ., B, ( 19 9 O) , Unawareness of vLsual and .::en sorimotor 
deficits~ A hypotriesi.s .. Brain and Cognition, 13 A 23 3-
281 . 

Lezak, M. D. {1983) , Neuropath0logy- for neuropsychologists. 
In Neuropsvchologieal ·assessment ( :2nd ed . pp. 164 - 203 ) . 
New York : Oxford University Press, 

Lopez, O. L . , Boll e.r, F . , Beck€:.r, J. T. , Miller, .M.. & 
Reynolds I;II .. C. F. ( 1.990' } . lUzheimer' s disease and 
depression~ Neuxopsychologi_cal impairment and prog ession 
of the illness, American Journal ot Psychiatry, 147, 
855-86.04. 

McGlynn, S . M. , & Kaqznic,3k, ,A. W.. 19·91 • Unawareness of 
def ieits in dementia a..rrd schizoph~enia . 'In G. P. 
Prigat.ano &. D. L. Schacter (Eds. J , Awareness ◊f def 1.G:it 
after b.r-ain inj u:r'y (pp . 84-110) New York: Oxford 
University Press . 

Mc.Glynn, S. M., & Schac er , D . L. (1989 ) . Una,~reness of 
def,icits in neurop.sychological syndromes. Journal of 
Clinical and Exper•iment.al Neuropsychology, ll, 143 '-- 205. 



95 

McKhann, G,, Drach.man, b., Folstein, M., Katzn:ian, le, Price, 
D,, &: Stad l an, E, (1984). Clinical diagnos.is of 
Al zheime-r' s disease: R.epor . of the NINCDS-ADRDA work 
group~ Neurology( 34, 939-949. 

Martinsen -, E. w,. Friis, S., & Hoffart, A. 098"9) .. A factor 
analytical st:ud:i' of he Comprehensive Psychopathological 
Rating Scale among· patients wi ch an.xi ety and depressive 
diso de.rs . Acta Psychiatrical Scandinavica, 80 , 45!°2 - 49.8 . 

Miller, W. R. D975). P;tychological deficit .ir1 depres.5.ion. 
Psychological Bullet.in, 82, 238 - 260, 

1'1ontgome.ry, s. A., & .Z\sberg, M. (1979) . A new d epr e s sion 
scale designed t.o be sensi.tiv.e to change . Br i ti'sh 
Journal of Psv.chiatry, 134, 382-389. 

Niede:r;-ehe., G. (1986). Depression and memory impail'.'Inent. 1.n 
the aged , In L . W.. Poon (Ed.) , Cl ·i nical memory 
assessment of o l der adults {pp. 226-23'7}. Washi gton 
D .. c . : American Psychological .Associat.io.tL 

O.l ' n, J . T . , & Zelinski, E . M·, (1991) . The 12-month 
reliabili~y or the Mini-Mental State Examination. 
Psycboloqical Assessment: A Journal ·of Consul ting and 
Clinical Psychol-og-y, l., 427-432, 

Pea~son, J . L . • Teri, L~, Reifler, B. V., & Raskin, M. A. 
(1989} .. F'unct.ional st:a.tus ~nd c,ognit-ive impairment in 
Alzheimer's Pi:lt.ient.s with a-nd wit.hout depression. 
Journal of the ~JJ"lerLcan G@riatrics Scciety, .37 1 

1117--1121 .. 

Pernicano, K. M·. ( 1986). . Score di ff e_en:ce·s in WA-IS-R 
scatter f-o.r- Schizo.phrer:iics, bepressives, and Personality 
Disorders: A preliminary analysis. Psychological 
Reports, §9, 539-543. 

Perris., C., ·Eis•emann. M,,,. von Knorring A L. J & P.erris, H.. 
( 1984 l . Pr.esentati.on of a s ubscale for the rating of 
depression and some additional items to the C:omprehE;nsive 
PJ;ychopat.holog:Lcal Rating sc·a1e. -Acta Psych iatrica 
Scandinavica, 70, 261-274. 

Radloff, L. S, ( 1991) . The use of the Center for 
Epidemiologic· St die.s Depression Scale in ado l e.~cents and 
young adults. Jouxnal 6f Yout h and Adolescence, £Q.._ 149 -
1.66 . 



.96 

Reeves, M. B . , & ·oobbs, A.. R. ( 19 92, October) . rrhe 
utilization and evaluation of orospec ive memory aids by 
yo:wiger and older· ad.ult.,s ,· Poster presented at t:he 21st 
11.nnual Meeting of the. Canadian ASsociat:ton. on 
Ge ·onto-logy, Ed..rnont·on, AB. 

Reifler, B. V, , & L.ar·son, E, ( 1988') . Excess disability in. 
demented elderly outpatient$ . Journal of t ·he American 
Geriatrics Society, 36, 82-82, 

Re:sberg, G., Ferri~, S. H., Borenstein, J., Sinaiko, E., tle 
L on, M. J. , &. But tinger •, C . { 198 6) • Asse·ssment of · 
pres-en· ing symptoms. In L. W. Poon (Ed.), Ffartdbook for 
clinical memop{ assessment of old.er adu,l s (·pp. 108-128) . 
Washington, D. C. : American Psychologiea 1 As-s·ociat ion:. 

Ro·mer, 'B. v,i., Broadhead, J., &Spencer, M. (19'89}. 
D.epr,::,ss·on and Alzheimer's disease. American. Journal of 
Psychiatry, 146, 350 - 353. 

Ryan, J J. , Paolo. , A. M, & Bri.rnga_rdt., T -~ M. ( 1990a l 
Fa.c:t-o.r analysis of the Wechsler Adult. Intelligence Scale­
Revised for pe_r ·so.'.!Js 75 years and older. Prof ess•ional 
Psychology : Research ahd Pract.ice,, n_, 177-181. 

Ryar~, J. ,J ,· , Paolo , A. M. & Brungardt;· T. M. (1990b). 
Standardization of the Wechsler Adult I n_elligence Scale ­
Revised for persons 75 years and older. Psycholocr,cal 
Assessment; A Journal of Con·sulti.ng and Cli.nical 
Psycholbgy, l_, 404-411. 

Sackeim, H. A .. Freeman, J .. , .McElhiney 1 M., Colernat'!. E . , 
Prudic, J. , &. Devanand.,. ·D, P. ( 19 92) . Effects of .maJ or 
depression on estimates of intelligen.ce . Jo·ur:nal of 
Clinical and Experiment.al Neuropsycholoav, 14, 268-.288 . 

Sackeim, H, ."7\ ., & S-teif, B. L. (l98.8 l . The rteu.ror;:,sychology 
of depr 0 ssion and mania. Irr A. Georgotas & R. Cancro 
(Bds.), ~epression and mania (pp. 265-289 ) . New York: 
Elsevier. 

Salthouse, T. (1987), Ag-e, experience and compensation. 
In c .. Sc.hooler & K. W. Schaie (Eds.). Cognitive 
functioning and social structure over he 1, fe cour·se 
(pp. 142-157). Norwood, N.J.: ;...ble:x. 

Sattler, J , M. (1982). Ag e effects on Wechsler Adult.. 
Intelligence Sceile-Revised Tes s. Jourri.al of Consulting 
·and Clinical Psvchology, 50, 785-786, 



Schaie, K._ W. t1990) . Intelle.c _t:(l_al development in 
adulthoo~- In J, E. Birren & K. w. Schaie (Eds.l 
Handbook of ~he psychology of aging (3rq ed., pp. 
2 91-311 ) , Toro.nt o : Academi,c Press . 

97 

Smit.h, G. E., Ivnik, R . .J., Malec, ,J. F'., Petersen, R. C ., & 
1'ang·a:1os, E. G. (1 -992, Februa.ry). E.actor SLructure of 
the WA!S-R in an elderly nonnative s:ample:. Paper 
presen ed at the meet-ing of the International 
Neuropsychology Society. San Diego, CA. 

Snow , W. G., 'rie..rney~ M. C., Zorzitto, M-. L., Fisher, R. H. 1 

& Reid, D. w-, (1989). WAIS-R test-re-t.est r ·e-liability in 
a normal e1cerly s.ample-. Journal of :Clinical and 
Exper.imentc1l Neuropsychology, 11, 423-428. 

Spreen, 0,, &:. st·ra.uss, E. (1991) . We.chsler Intelligence 
Tes s (WAIS-RJ WISC'-R -, WPPSI-R) _ In A compendium of 
neuropsychologica 7 tes·ts: Admin_ist ration, ·norms, and 
corrrrnentary (pp.56 - 70). New York: Oxford University 
Press, 

Teri, L .. , Hughes, J. P., & Lar.son, E. B. (19901. Cognitive 
det.er iorati.on in Alzheimer's dioease .: Behavioral and 
heal th tac tors . J ·ournal of Gerontology: ·Psvcb:ological 
Sciences, 45, P::i.8 -63. 

Juokko, H. , & Crockett, D'. {1987). C-entra.l cholinergic 
deficiency WAIS r,;irof il€s ·in a nondeni.e:r;i.t~d aged sample. 
Journal .oE Clinical and Experimen al Neurop·sycholog:v, iL 
225<227 . 

Wechsler, D. ( 19.81) . Wechs 1 er Adult I.nr.eLligence 
Scale-Revised~ Manual. -New York: Harcm.:J.rt Brace 
Jova_novich. 

Weingart.ner , H., & Silber-man, E. (1984). Cognitive changes 
in depr€:ss±on. In R. M. Po.st & .1. C. Ballenger (.Ed·s.), 
Weuxobtology of mood disordArs (pp, 121-135) . Bal·t .imore; 
Wi l lii:Wls & Wil.kins. 



Table l 

Subsarnple Charac'terist.ics for Occasion 1 

Subsa.niple Age 

ttealthy 

1 95 81.78 28 '71;24 

(SD) (3. 07) l 2 . 15 l 

2 85 81. 80 28 66:19 

(SD) (3.14} ( 1. 75) 

3 69 81. 42 28 55:14 

(SD) D. lB ) ( L 8'0) 

4 48 81.54 29 38:10 

(SD) (3.26 ) (1.10} 

5 85 81.80 28 66:i9 

(SD) (3 .14 l (1.75) 

Education 

(Years) 

.g. 68 

l3 . 69J 

9 . 94 

(3 .8 1) 

9.78 

.(3 . • 70) 

9 . 92 

(3.84) 

9.94 

(3 .81) 

-
9.8 



Table 1 continued 

Subs·ample N Age 

1 11 92.00 

(SD] ( 3. 16) 

,, 
21 81.81 L. 

( SDI (2, 82) 

19 81.90 

(.SD) ( 2 ,.64,) 

4 5 81. 20 

( C'_D) (3 •. 78) 

5 11 82.00 

(SD ) () .. 16) 

MMSE 

·ne...,-nent ed 

23 

( 3 . 82 l 

25 

(3.65) 

25 

( 2. 43) 

23. 

( 3 .. 2 4.) 

23 

( 3 • 82 ) 

Gender:: 

8 : 3 

13 : 8 

11;8 

3:2 

8:3 

Education 

(Years .) 

10.0 0 

(5. 14) 

8'.81 

I 3. 92) 

9,00 

( 4.10 ) 

11 . 40 

( 6. 3 5) 

10 . 00 

{5.14) 
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'I1a:ble 2 

Selected CPRS Items and .Depre-ssion Scoring Criteria 

Sel f --repo t .' t 

Sadness 

Depxessive th~ught 

Lo~ ewotiqnai engagement 

Soc1al wi hdrawal 

Lack. of sleep 

Part. A 

Negativ@ self-evaluation 

Diminished qbility to concentrate 

Suicidal thought 

Reduced appetite 

Pessimistic t:.hought.. 

S 1 ow-r1 es s of° rilove.men t 

Observed 

Sadness 

Motivation 

Agitation 

100 

Note, Dfil'.1-III-R sc·o 1.ng t:riteJ:ia: Part A c.oun ed as 

positive 1 f an.e or mor""- of he .foll.owing items ha.s a score 

of one or more. PaTt. B counted as positive if four or more 

of r..he following items ba:s a ~core of one or more. 
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Table 3 

The Seven Scales of the CO 

Use of ext.ert1al mei1torv aids (8 items l 

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

Us.e o- internal memory strategies- UO items) 

Example: "Do you take time o go through and reconstruct a,n 

even you want o emernber? 11 

Reliance on other.s ( 5 items). 

E·;x:ample: "When you want to. remen:iber- the- ·name of a 

particular person -, do you ·a sl< somebo.dy else ( for example, 

spousG or friend) to help you _emember?·" 

Inveet1ent of time ( S .ite;ns) 

"Whet1 you wan to remernber a story do you r:ead it 

mo e than once?" 

.Bf fort ex-pended { 6 items~ 

"Example~ "Do yo put n a lot of effort when you wan1- to 

:remember an important conversation with a per:sbn?" 

Criteria for succ·ess· ( 5 i terns) 

Example; "When yo.u wan to remember a newspaper ar- - ic l 0 is 

it irnpo_ tant to you to remember: it _perfectly? '1 

C ange in cmnpensator:1 strateov use ( 6 i •tems) 

Exarrple: " Db you 1Jse suc1;-i .ai&; fox memory a. notebooks or 

pu _ ting things in certain plac.es more or less of en today 

compared o 5-10 year ... ago?" 



'.rable 4. 

Study Desi on 

Test 

MMSE 

WAIS-R 

CPRS 

1 

ini t.i·al 

X 

X 

X 

2 

6 mo. 

X 

X 

.X 

Occasions 

3 

12 mo . 

X 

X 

4 

18 mo. 

X 

X 

X 

5 

24 mo. 

X 

X 

X 

X 

Note. MMSE is the Mirti - Mental St.ate Exarn i WAIS-R is the 

WecJ-tsler Adult In 1 ligence Scale - Revised; CPRS 1 s the 

Comprehensive Psyc hopathological Rating Scale ·; CQ is the 

compensation Ques.tion.naire. 

• 
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Table 5 

WAIS-R Test-Re i-esc Reliability Correlations o"r Subsample 4 

of Healthy Participants 

Oc casion 

1 

1 

3 

1 

'3 

1 

3 

1 

3 

3 ( n l 

VTQ subsC9-le· 

. 85 (51) 

PlQ ;::.u scale 

,83 (52) 

InEonnat.ion subtest 

,87 (52) 

Digir Sp~n subtes 

. 70 (53) 

Similarities su.bt.est 

. 65 ( 52) 

5 

·.-80 (46) 

. 86 (43) 

.84 (46) 

.90 (41l 

.86 \47) 

.90 (44) 

. 66 (46) 

.80 (4 l 

. 58 (47) 

.64 144) 



Table S continued 

Occa ..... ion 

"l 

3 

1 

3 

1 

3 

1 

3 

3 (n) s ( n J 

Picture Completio.n subtest 

. 63 ( 4 6 l 

. i6 (43.) 

Picture. Arrangement: subtest 

,49 (52) 

BloGks sub est 

.7 6 (52) 

.33 [46) 

A 61 ( 43) 

.82 {46) 

.85 (43) 

Digit Syiribol Subst i tu_t.ion subtes·t 

.79 (.52} .72 .(46) 

• BB < 4c3 l 
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'Table 6 

Test-ret~st Correlations o:f the MM'SE for the Hec;1.lthy and 

n ement.ed Parti ipants 1n Suhsarpp_le 11 

Occas ~.on 

1 

( n l 

2 

( n) 

3 

t n ) 

4 

( n) 

1 

(n ) 

.,9 

(69) 

. 54 

!19) 

3 

Healthy 

• 7 2-

( 63) 

.66 

(58) 

Dement:.ed 

4 5 

. 58 ·, 66 

(65) ( 6 3) 

. :37 ~61 

(59) 157) 

. 60 .68 

( 5·6 l I 5 5 l 

. 65 

( 60) 

I 
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Table 7 

Coefficient Alpha for the CO Scales· for Subsample 2 

Occasion 1 2 3 4 

Ext.ernal 

'.Healthy . 64 .54 . 71 . 62 .74 

(n ) (81) (67) (51) ( 62} (59) 

Dement ·ed . 71 •. 7 0 

(n) D 7 I (14 l 

In errta l 

Heal hy .82 . 75 . 74 . 71 .81 

(n) (69) (64) {50) (63) l 57) 

Demented .8.0 ,7p 

(n) ( 16 J tl4} 

Tirne 

Healthy .60 .66 .73 .S9 . 7 0 

rn) (83) (67 ) ($2} ( 62) (60) 

Demented ,51 . 05 

In) ( 1 7) 11'.:,) 
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Table 7 continued 

Occasion l 2 3 4 5 

Relian.ce 

l;Iealt.hy . 70 , 77 . 78 .. 83 .1 4 

(n l t 8 0) 167) (52) ( 63) ( 5 9 )' 

Den1ented ,88 .'83 

(nl t 2 0) (15) 

Effort: 

Hea thy . 74 ,6 9 .15 , 71 . 75 

(n) (77 (64) (51) (.63 I (6 0 ) 

De.men -ed .7 9 .60 

ln l ( 1 7 l (15) 

Success 

Healthy .74 .69 • 83. . 84 .86 

( n 1 {74) ( 6"3 j ( 5 0} 6~,) (60) 

Demented .75 .67 

(n) (Hl) { 15) 
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Table 7 continued 

Occasion 1 2 3 4 

Ch<E1r~ge 

r-tealthy . 58 -66 .83 62 .80 

rn) (79\ f 6.6) (50 (63) (58) 

Demented .86 , 37 

Cn l ( 18 l D6) 
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Table 8 

Camp ens at ion Oues ionna it e 'res est. Correlati0ns 

tlealthy 

Oc cas·ion 2 3 4 5 

Externa l 

l _ 74 .74 • 51) •. 7 0 

(n. ) (68) (52~ (63) (60) 

2 . 82 .65 8'-. J 

(n) ( 46 l (58) ( ·54) 

-:i . 7 9 .87 ..., 

tn) 14.5) (42) 

4 .73 

( n) ( 56 ) 
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Table 8 continued 

Healthy 

Occa~io.:n 3 4 5 

Internal 

l ,79 . 72 . 62 . '66 

(n) (68) ( 51) (63 ) (6 0) 

2 .80 . 73 • 6'7 

( n ) ( 45) (58) (54) 

3 . 64 .66 

(n) .( 44 ) ( 41) 

4 .6 

( jJ) (56) 
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Table 8 continued 

Healthy 

Occ3sion 3 4 5 

Time 

1 .64 . 64 .61 .62 

(n) (68) t-52 ). ( 63.) (60) 

2 . 74 .62 .65 

( n ) "(46) ( 58.) (54 l 

3 ,73 . 70 

(rt} (45) (42) 

4 . 70 

(n) (5.6) 
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Table 8 contin ued 

Healthy 

Occasion 2 3 4 5 

Reliance 

1 .56 .60 .53 . 59 

(n) ( 65) (52) (62) .( 60) 

2 . 40 . 51 ~ 61 

(n ( 46) (57) ( 53 ) 

3 .64 •. 64 

l n) (45 ) (42) 

4 r 66 

( n ) --- ( 56) 
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Table 8. cont.i_mJed 

Healthy 

Occ:a.s ion 2 3 4 5 

Effort 

l .41 . 7 '2. . 56 .-65 

ln) (68} (52) [63) ( 6 0) 

2. .57 , 44 . ·51 

( n) ( 46) (58) ( 54) 

. 68 .74 

( n ) ( 4.S) (42) 

4 . 6 9 

(n) ·( 56 l 
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Table S continued 

Healthy 

Occasion 2 3 4 5 

St1ccess 

1 .51 . 6 . 71 .64 

(n) ( 68) ( s.o) {63) (60) 

2 .63 .65 .55 

r n) 44.) ( 58) (54) 

3 . 84 . 64 

( n) (43) (40) 

4 . 77 

(n) (56) 



Tab1e 8 con_inued 

'Occasion 

1 

( n.) 

2 

(n} 

3 

(n 

4 

( n} 

1 

( n ) 

l 

r n i 

2 

.62 

(68) 

.67 

(15) 

• 4 6 

115 ), 

115 

Hea-1 thy 

3 4 5 

Change 

.58 .42 .32 

(51) ( 6 3 ) .( 60} 

.71 ~42 . 51 

( 45) { 58) t54) 

.72 , 71 

(44 ( 4 ) 

. 60 

(56) 

De-rnented 

External 

Internal 



Table 8 contin~ed 

Occasion 

1 

l n l 

l 

( n ) 

1 

(n) 

1 

l n) 

( n} 

2 

. 2 9 

0.5) 

.65 

(15) 

. 71 

(15} 

. 7 4 

(15) 

. 35 

( 15 l 

-

l16" 

Demented 

3 4 5 

'T'ime 

Reliance 

Effo-rt. 

Success 

:Change 
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Table 

C onbach' s A...lpha for th CPnS Depression Scale .(DSM-based) . 

for Healthy arrd AD Par t ·icipants in -subsamp1e 2 

O.ccas1on Healthy (n) AD (n) 

1 .58 {83) .26 ( 2 6) 

2 .,7 {49) .21 {15 ) 

3 .74 (61) 

4 .73 (53) 

5 . 88 (57 1 

I 
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Table lO 

Test.-retest Correlat.J...ons for the CPRS Depression Scale. (DSM-

based} for Participants in Subs·ample 4 

Occ.asion 

Diagnos is 2 3 4 5 

Healt.hy 1 .46 .23 ,40 . 5·2 

( n) (51) (62) (60) ( 63 l 

2 • 73- . 66 .65 

( n) ( 46) { ::: 8 ) (40) 

3 -? ,b~ .57 

(n ). (52) ( 54) 

4 .59 

(n) (60) 

1 .09 

(nl (16) 
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Tab l.e 11 

Mean VIO and PIO Scores, for S-u.bsarnp.le 4 

Oec.a :s io.n 1 
..., 
_j 5 

VTQ 

Healthy ([!; ~ 42 ) 

M 28, 76 28.41 29.14 

SD 5.88 6 . 3-9 7 .11 

AD ([1 = 4) 

M 19_75 16,50 J.4,25 

SD . :, !j 1.29 2 . 5.iO 

PIQ 

Healthy (n .- 42) 

M 2·s . 7 9 26 . 38 24_50 

SD, 6". 04 7 Ei9 7 . 00 

AD (n = 4) 

M 16 . 75 15.5 16.45 

SD_ 4.03 2,65 2.99 



Table 12 

Means_ of the PIO/VTQ Ratio Scores 

Occasion 

1 

3 

ffealthy 

~n = 42 

.90 

( .1 i) 

3 

( .17) 

.84 

( .16 l 

AD 

ll = 4 

,85 

( . 22) 

.94 

( .14) 

1.iB 

(. :Hs) 



Table 13 

Means of t.he CQ .Subscales Ac:coss 'I'"wo Occasions for 

subsample. 3 

Occasion 

Heial hy 

n c:: 68 

AD 

11.::; 15 

Healthy 

n = 68 

AD 

n . = 15 

Heal hy 

Q = 67 

AD 

J1 = 13 

1 

External 

3 .91 (_.6.6) 

3 . so· { . s 3) 

"In· ernal 

2.50 ( . 73) 

2. 42 r. 68) 

Investmerit of T1.me 

2.56 t.78) 

2. ~ 1 i • 63) 

2 

3.95 ( . 61) 

3.39 (.93) 

2.53 (.71) 

2 .3 8 (.70) 

2.62 (.92 ) 

2.58 (.56) 
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Table 13 continued 

Occasion 

Beal th~' 

n = 66 

]lJJ 

n. ::: 15 

r:lealthy 

n =- 68 

.AD 

n = 15 

.N:ei;tlthy 

n =-· 68 

.1-...b 

L = 15 

1 

Reliance on Others. 

1.72 (.64) 

1. 7 7 ( . 82) 

.Er fort 

2 .5 8 t. 86) 

2 1 { .8 5) 

Criteria for Succ·ess 

3.0 4: n.0.0 1 

3.36 11.10) 

122 

2 

1.58 ( .6 6) 

2 .1 0 (1,15) 

2.58 { .81) 

2.3.9 (,72) 

3.06 {1.03) 

3 . 2 6 ( ·. 97 ) 



Table 13 continued 

Occasion. 

Healthy 

n ::::- 68 

AD 

n = 1s) 

1 

To al CQ 

2.73 ( . 53 ) 

2 .62 ( .52) 

123 

2 

2 •. '72, < .. 52-) 

2 .6 9 (.50)' 



Table 14 

Means of CO Respon:s.es for Healthy Sub j e·ct.s Across Five 

Occasions 

Occasion 

Scale 1 -2 3 4 

Ex ernal 

n == 35 3,90 3.94 3.86 3,91 

( SDl ( . 68 ) (. 65 { . 7 7) (. '73) 

rn.ternal 

n ;::: 34 '.L47 2.42 J.61 2.61 

/SD\ (. 79 ( • ? 0) ( . 66 l (.'7~~, 

Time 

11 = 34 2 .-5': 2 .59 2. 6:o 2 .~ 78 

(SD) ( . 7 4) ( • 9 6) { . 8 3) ( .80) 

Reliance on Others 

n = 3.5 1.73 1.40 1. 86 1.87 

(SDl ( 65) .( . 53 ). ( • 76 ) t • 71 ) 

Ef Eort 

n -= 35· 2.56 2.59 2 . 82 :2 ,:88 

!SD) ( • 83) ( . 7 6) ( . 91 } [ . -88 l 

l24 

3.87 

{ . 83) 

2.62 

(,84) 

2 79 

(. 78) 

1 .75 

(. 62) 

2 . 77 

(. 91 
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Tab.le 14 continued 

Occasion 

Sc.ale l 2 4 

C.r::it.eria fo Success 

n = 33 3 . 02 3,04 3.19 3.12 2.97 

(SD] (1.07) (1.10) (1. 02) (1,12) (1,321 

CQ Total 

ll = 35 2.72 2.67 2 .82 2.87 2. 8.0 

(SD) ( . 58) .( . 54 l (. 6(}) ( . 60) I • 63) 
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Table 15 

CorreJ_a · i .ons o E Heal thy and AD l\llM.SIE and Awarenes.s of Defi. cit 

Scores 

Occasion 

Q < .001. 

1 

-.52 

104 

2 

-.78 

63 

3 

- . 63 

77 

4 5 

- 54 

77 
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