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“ ABSTRACT -

Cogn1t1ve 1mpa1rment An che e1d9r1y sufferwng from deggheratwve |
bra1n d1seaSe’(Alzhe1mer s D1sease and Mo1t1 1nfarct Dement1a), and
Depre551on is the focus of th1s study. The rati onale of. th1s research
was’ based upon the d1ff1culty in dlfferent1a1 d1agnos1s L dement1a
“and depress1on due -to their over}appang symptoms, -A.comprehens1ve4
neur0psychoﬂog1ca1 test, The. Lur1a NebraskatNeuropsycholog1cal Battery
(LNNB) (Go]den et al., 1980). was  used to exam1ne the. neuro- - ; )

' psycho]og1ca1 functioning of the above ment1oned pat1ent gr0ups Faur
other %%sts common]y employed for assess1ng brain 1mpa1rment were also‘
used: Halstead- Wepman Aphasxa Screening Test, Tra11 Mak1ng Test "
Wechs1er Memory Sca]e, and wwscens1n Card Sort1ng Battery The normal’.

l compar1son cons1sted of e]derly persons from two age groups: ta)vyOUng

.e]derly (55 to 78), and (W) old e]derTy'(75 and oVer).

' ; It was hypothesized that the elder1y'suffering fromkA1zheimen‘s o

"Disease‘(AD)\ MuTti—infarct Dementia (MID) and Depression (DEP) would

show%51gn1f1cant neuropsycholog1ca] 1mpa1rment on the tests R

Specifically, it was expected that the AD patients would show global

and uniform impairment on ait neurOpsychologfcal measures, whereas the

S

MID patients.would show focal and localized 1mpa1rment Compared to.

the AD and MID patients, the depressed elder]y Wereﬁgipected to
perfonn better ol all tests. No swgn1f1cant difference between the
normal young e]derly and normal old elderly was expected ‘ ’

| The resu]ts show that the AD and MID grOUpsvperformed

s1gn1f1cant1y worse (p . .0005) on all neuropsycho1ogica1_measures

compared to the norma] contro]s and the depresS1ves As expected,



<

_none of the obtaxned scores of the DEP group fe]] }n the organxc

i range, a]though compared to the normal control groups, the depressed- '

g pat1ents performed poorly on most neuro"sychological measures. ’The
. > 7/
aexpectat1on that the AB and,the,MID groups wou1d perform sxgn1f1cant1y :

a

d1fferent1y was notféonfirmed In fact biih the groups revealed

ERETERE I
‘J R

s1m11ar patterns o?'test performance. As eXpected, the perfonnance of
the old e]der]y and_bhe young elder]y did not fal] in the 1mpa1red

range. There wera.few-differences in the norma] controls on, the basxs
K o

of age.‘ Thus the neuropsychologtcal tests d1d d1fferent1ate the

LN . ,‘

dement1a groups Tran the depress1ve group, but failed to dtfferentiate

-~

the. two dementwa groups (AD “and M1D) e o .

s
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CHAPTER 1

. INTRODUCTION

The 1981 Census -of Canada reports that 9.7% of the Canad1an
: ™
pbpulatuon ar;ﬁbb years of age and older (Stat1st1cs Canada 1984).

o —
- Y

It is eStimated'that by™ 'ear 2001 ‘pen50ns who are 65 years and

over w111 const tute nearly 1%% of the total. popu]at‘on of Canada In
Y

‘the Un ted States the older popu]at1on is. expected to *ncrease about

16% by the year 2010 (Un1ted States Bureau of the Census, 1975). A

<

- similar trend.of inCreaSidg_popu]ation of older persons has been noted

ins European countr1es (Mafquis-Academic Media 1977).

The gerxatr1c 11u»ratJre is replete with studies 1mp11cat1ng
age as one of the maJor factofs in a w1de vari ety of med1ca1

neurological, behavioral and emotional'problems (Butler & Lewis, 1982;
-

Bdtwinick 19844 Poon, 1980' Zarit 1980) Specifically,_there,is

growxng coatern for the possibility of extensive as well as ‘ntens1ve

' neuronsycholog1ca1 deficits among the aged (Fuld, 1983; Ga1nott1,

/,

Ca]iagtfone, Masullo, & M{cell, 1980; Karl, 1982). High rdsk'of‘
neuropsychological problems in the ereriy has generally been |
,'acknowledged by,behavioral scientists, nhyyicians, and mental hea[thd '
professionals (Birren & Schaie, 1977;b§0twinick, 1984; Butler, 1982; R
Tresch, Folstein; & Robﬁns,i198Sj‘Zar§t, 1980). Because the eldenlyn
population (65 years and-over) is growing at-a faster rate’than}any

other age group, there'is'a need fdr comprenensiveAand'aeCUrate

assessment of neuropsychol 'gical functioning of the aged in ordef to



‘198Q;'Johaﬁsen,vGustafson, &‘Reisoerg;‘{985i;ReiSDerg, 1983; Rosen &\
Hohs, 1982). o
Although”there.is a ﬁigh'risk of negfopsycho]ogica] problems
‘améng the aged, early aetectién may prevent or slow down the iﬁbegding
| cognitiye and behéviora](dxsfunction in mild cases. Even in ﬁedica]
'cdndﬁtjéns that produce serious neuropsychological impéirment'
requiring tontinuing hospital cére, aﬁcuraté evaTuqtfbnlof cdanitivé
._deficits is impbrtént in ménégementdgnd rehabilitatién. With their
expertise on brai%-behaﬁiof relationshjps, heuropsycholbgists are
‘expecged ;Ef‘only to~jUdge the presence or absence of cerebral |
impairment, but also to- assess thé'§evérity, localization, étiology,
and behavioral implications of various degenerative brain disorders.

]

However, the assessment of neuropsychological functioning of old
persons is extremely difficult because of the complex\interaction of
disease -and advancing age; Consequently, intensive research on the

assessment of nguropsycho]ogita] changes in geriatfic patiénts is

essential for diagnostic éfficiency, treatment, and rehabilitation.

&
)

Rationale and Significance

Man} studTes‘suggest that there is considerable increage in
neuropsychological and psychiatric problems with ad§ancing age;
~ However, there is no consistent finding about the nature and degree of
gggnitive and affective change associated with agé (Albert, 1981; Bak A
& Green, 1980; Benton, Es]inggr,'& Damaso, 1981; Bigler, Steinman, &
Newton, 1Y81), Detectibn and evaluatién of pathological changes in

the aged areocomp1icqted primarily by difficulsies in research design,



motivation, apd’health status of the subjec;é'éjong with ethical
considerézions introduce additional complexity {hto Ehe co]lectioﬁ,ﬂ~
Ené]ysis, and interpretatioﬁ.of the data.(Butler;‘19§p; Lawton,
“Whelihan, & Belsky, 1980; Raskin & Jarvik, 1979; Zarit,*1980).
Since vagying;degrées of‘néuroﬁsychologica].impéifment have
) béenlobserved.in old bersons (A]bert,“1981; Brinkman, Largen, &
Gerganéﬁf, 1983;'Fabry, 1982; Masdr, 1980: Price, Fein,.&tFeinberg,
1980; Schuidermann, Schuldermann, Merrymén, & Brown;‘1983; Schwarts,
1982; Sulkéva, 1982), it would Be beneficial, both theoretically and
c]inica]1y: to compare the neuropsychological performance of normal
‘healthy (phyéical]y and mentally) éldér]yApersons w%th the performance i
of those suffering from specific neuralogical and psychiatric |
diseases. In~the p}esent research, two commonly diagnosed medical
cbnditions in thé e]debly population, degeneratiye brain disease
(i.e., Alzheimer's di?aaze_and Multi-infarct dementia), and Depression
hayé been studied to determine the amount and nature of
neufopsychologica] ghanges in bérsons with these med%ca] cénditions.
In addition, the neuropsychological fnnctiening of twd elderly éroups;
“the young elderly (55-74) and the old elderly (75}) are examined for
comparison. purposes.

The rationale fér selecting Alzheiger's D%seasé (AD),
Multi-infarct Dementia iMID), and Depression (DEP) in" the present
research is related tb the fact that thesé conditions are most )
commoﬁly observed by physicians’ and psychiatfiQts}dealing with e]dé?ly,
patients (Magni, Ed Leo, % “rh:fano, 1985; Tresch et al., 1985). A

»

great deal of confusion exists in the literature regarding the precise



~

diséussed iq(the'RgV?éw qf Ljferatﬁre:secfion;‘dgteriOrgtion éf‘
'cognitiye functionSé,guch aé atténtion; memory énd_psychomofer"v ‘
retardation have beéﬁ observéd in degenerative bfaipAdisease as well
‘ascinvdepress{yevdisorder (CobeLand, Kéi]éher,‘Ke11ett3
Fountatn-Gourlay, Cowan, Barron,'& DeGruchy 1974§ Harris, 1985
Lauter,ﬁI985; Von Ammon Cavanaugh, 1983). Moreover,'éimilar cognitive
deficits ;re manifested in treatable dementias and pseudodementia q
conditions (Blazer & Williams, 1980: Gustafson, 1985), -

'The differential diagnosis of Alzheimer's Disease (AD)?
MQ]ti-infarct Dementia (MID) and Depregsion (DEP) is generally made by
physicians primarily oﬁ.the basis of c]i&ical features supp]emented by
some neuropathological and neuro;hemicé] tests (Perry.& Pérry,.1935).
However, the research literature c]eér]y'démonstrates the fact that
brecise differentiation of .cognitive deficits in various tybéé of . ,
dementiavanq geriatric depreésion’is extremely difficult (;isdorfer,
‘Conén, & Keckich, 1983; Gibson, 1981; Katzmen, 1982; Kuhl, Metter,
Riége,'& Hawkins, 1985; ‘Ladurner, Pie;ﬁnger, & Sager, 1981; Straker,
i984). For example, Garcia, Rediné and B]asé (1981) report tha£ a 10%
to 50% error’rate i§igbserved iﬁ histinguishing early'dementia from'
depfesSion of early aging changes. Since there is no»specific
bjochehical or radiolog{cal marker for degenerative brain diéeﬁse, a
comp]gte neuropsychologicg] assessment may beﬁhelpful,jn diffefentia]
diagnosis (Kuhl et al., 1985).

An important issuk in geriatric neuropsychology is the

selection of measuring instruments with adequate reliability and

aldAd+r FAr malbbina nrrii;mndb A mAamanmicanannc bhadimnam iiamd a4 oY a2



Although thare aggwmany,neuropsychologicai tests available, most of
them are lim in scope and have an inadequate psychometric data

- base (standardization, norms, reliability andivalid?ty). None of the .

avaﬁgnge neuropsychological assessment devices has been standardized
o . | ‘ ' A

©

and normed for -the eiderly‘population. Recént]y neuropsychologists
~ ¢
have shown great interest in the Luria-Nebraska Neurqpsychological

Battery (LNNB) which is currently the most comprehensive test battery
avai]ab]ei(Golden,‘Hammeke, % Puriskn, 1980)..TThegLuria-ﬁebraska is a
theory-based test ﬁnstrument that'assesses a variety of cognitive

abilities. ‘In a recent article, Erlandson, Osmon, and Golden (198])

a

asserted:

The Luria Battery, then provides a more exhaustive

evaluation of cqgnitive grogesses, one which corresponds .~
to. vhe way in which the brain theoretically carriés out

the cognitive process. The more precise delineation of -
hrain dysfunction provided by the Luria-Nebraska may o
allow for more powerful statements to be made concerning

the relationship of brain function to personality
(p.146). ‘ .

P -

Golden et al. (1981) have suggested that tHeALurfa-Nebraska is
e ) (Y ' .
" an appropriate instrument for the assessment of neuropsychological

-

functioning in the e]derl&. In a general review paper, Gillen,
- Golden, and Eyde (1983) present empirical as well as theoretical
reasons for the use of thewLuria-Nebraska with'elder1y populations.

Maclnnes, Golden, Gfab1e, Cole, Unhl, and Greenhouse (1982) have

demonstrated that the normal elderly who ére livjng independently -

perform as well as normal adults on-the LNNB. Therefore, they

suggested that brain damage in the elderly population is likely to be

A -
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Since the Luria-Nebraska has been®in use for only a few years,

N
50

—

there is a great need for psychometric research on this instrument,

*  particularly for the purpose of establishing its usefulness with the

-elderly population suffering frqﬁ various neuro]ogica]‘and'psychiatric

disorderg. It should be noted that Golden and his associates (1978,&-

1980, 1981), have published empirical evidence to support the LNNB's

'\

efficacy fn degécting specific heuropsycholo@?ka] dysfunctions in
Humans,' However, a recent compréhénsiVe reviéw of this” test by
Stambrboks (1983), based on his doctoral dissertation, coﬁcluded thét:
cohsiderab[y more research. is required on clearly defined gndependent

populétions of elderly persons, ~$imi1ar observations -regarding the

need for additional data from different pathological yroups have been.

made by other researchers (Adams, 1980; Crosson « warren, 1982; Sears
& Hirt, 1984; Snow & Hynd, 1984). .

The present research also aimed to examine .the performance of

the subjects on four other neuropsychological tests commonly used for

the assessment of cognitive impairment. They are: (a) Halstead-Wepman

Aphasia Screening Test (1959), (b) Trail Making Test (Reitan, 1958),

(q)iwechs1er Memory Scale (1945), and {d) Wisconsin Card-Sorting Test
(Berg, 1948).. These additional tests assess the following
neuropsychqugica] functions measured by the LNNB: motor functions,
visual fuﬁctions, receptive speech, expressive speech, writing,

reading, a~ithmetic, memory and intellectual processes. Selection of

~

\
these functions was guided by a redent ‘recommendation by Albert (1931)

regarding useful assessment areas in geriatric neuropsychology. He
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visuo-spatial ability, cognitive flexibility and abstraction. These

. . . R -
functions are also measured by the four other widely-used peuro-

psychological tests included in this study. Table 1 shows the
ngqrppsyého]&gica]vfunctibns measuredbﬁy the Luria—Nebréska
Neuropsychological battery ;ﬁd other tests selected in this research.
The rationale for employing four tests in additionoto the main

-y ) . ' 4
comprehensive battery (the Luria-Nebraska) was to check whether the

deficits in selected neuropsychological functions would be confirmed

by similar measures.

The significance of the present research is apparent when we

consider the fact that certain forms of systematic medical disease,
such as diabetes, ]ungkéisease and hypertension also adversely affect
cognitive functioning in a manner similar to thatw0£ the brain
disordersz _Simi]ér]y,>toxic-metabo1ic disturbance and some
psychiatric Qﬁsérders, most commonly found in the-elderly, such as
depression also produce symptoés that can be mistaken for
nonreversible cogniti¢b”changes (Fuld, 1984; qunotti, Caliagirone,
Masullo, & Micell, 1980; Koszniak, Carron, & Fox2 1979). The nature
of cognitive deficiency in dementia and other medical conditions is’
d%fficu]t to understand without adequate assessment methods. FuFther,
it is hard to distinguish between the cognitive decline found in
dementia and depreésion without the help of a refined méasuring
inst-w ant, ACCUratejﬁiagnoigs_is cri%ica] for énstituting successful

S - . . :
treatment programmes for either dementia or depression. This research

_ should also provide a better understanding of the nature, level and



Table 1
Neuropsychd]o@ical Functions Measured by the

Luria-Nebraska and Qther Tests

Selected Scales on the .
Luria-Nebraska Othetr Tests
Neuropsychological Battery- '

[}
v

> ¥

1. Motor functions - . - Halstead-Wepman Aphasia Screening
’ ' - Test '
‘o ) Trail Making Test
2. Visual functions Trail Making Test - -

Wisconsin Card Sorting Test

- 3. Receptive Speech

4, Expressive Speech

5. Writing - ' Halstead-Wepman Aphasia Screening
‘ Test

6. Reading

7. ATtmmtn

|
8. Memory Wechster Memory Scale
, N _

9. ‘Intellectual Processes Wisconsin Card Sorting Test




have been only a few publisned ;tudies Qqsed on systghatic testing
coﬁéernjng>neuropsycholqg€c51 cgénges in the e]def]y (Poan, 1980;
Raskin & Jérvfk,.1979; Zarit,v1980). Moreover, theée few studies have
’e$§1oyéd only a very small number of teéts, therebylrendering the
findings limited in scope (quden, 1981). 1In tﬁe present study a
variety of well-established instruments were used.

_ Another unique feature of the present research is that the-

Luria-Nebraska Neuropsychological Battery (LNNB) has been used for the
- b . . .
first. time on well-defined groups of the aged with specific

degenerativé_bréin disease and psychiatric disorder. Although there
-«

are some studies 6% the LNNB using elderly subjects‘(Gillen, et al.,

1982; Maclnnes, et al., 1982; Spitzform, 1982), these are mainly

concerned with developing'test'norms of the elderly, rather than

examining the nature of cogritive deficit or the differential pattern

of neuropsychological functions. Since the LNNB is a standardized,

comprehensive and reasonably valid instrument requiring relatively
short time to assess numefous specific cognitive abilities (Golden,
1981), the fiﬁdiﬁgs of the ﬁresent research ﬁave many clirir21
applications with respect to.the geriatric population. The rcsults‘of
this research should be helpful® to geriatric neucopsychologjsts in
interpreting test scores: they are alsb likely to assist physiciqns in
diagnosing neurological disorders with overlapping symptoms as well as

in providing adequate treatment, management, and rehabilitation

fac. ities.
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amount of neuropsycholg1ca1 def*c1ts in older persons suffering from

degenerat ve gﬁa@g?dvsease and depress.ve dusorder Only Alzhe.mer 5

D1sease (ﬁb)&‘%ﬁyfult1 infarct Dementia (MID) were selected to
SR "

represent the degenerative brain disease. As fqr the depressive : /(jf
dxsorder, only Major Depression as defined in QsM IiI wés.included in

the study: “These disorders,here selected because of their high

prevalence and overlapping symptomatology.. Thﬁs,vthis research

provided compage;iye neuropsychoiog?ﬁa] data on selected groups.qf

elderiy patients as well, as on two age gEOups-—young elderly (55-74°
.‘yeérs) and old elderly ﬂ7é years and above) of normal controls.

~



CHAPTER, 11~ =

i REVIEW OF THE LITERATURE Do -
: mé?;)t“
o . - Normat Aging'brocesseg

Def1n1t on and T,BQS of Aging

, o
: SF el e '
In order to evaluate an abnormal ag1ng process it is important
. T N

“"fd understand the process of narmal aging. Perhapf the most &triking_

observation is'thdt progressive and irreversible changes “ccur )

e
-

s _However, these age- associated changes do

i2.

| throughout thellite spart
T not seem to fo]]ow any typ1ca1 pat;ern.
From a bio]ogica1 point. of vjeu, the egfng process had been ,
. Jdefined as "...an interna]:biologicai determinant that gradua11y'
alter; appearance, physical capaaity and‘behayibr”‘(Zerit, 1980, |
cp. 7). However:_this hiologicalveXpJanathn dﬁ"eging;has been o
criticized as being simpTe,'narrow;end misleadindl‘ A'variety of
social, psycholog:.al and environmental factoré are also invoﬂved tnk‘
“the process»of agﬁng Thﬁs aging 15 a‘complex phenomenon wh1ch
cannot be exp1a1ned 1n 1solat10n Accord1ng to erren (1959), the

ag1ng process’ shou]d be conteptua11zed at three levels 'the leveb of
[3 -

: (1) biological aging, (2) psycholog cal aglng, and (3) socio]ogical'

2 .' :
Blological aging refers to changes that occur in the structure .
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to chamgas in cogn1t on, affec;, personal1ty; and behavxor over time
wh1ch occur due to both 11fe experience - and b1o1og1ca1 changes. ft
should bé noted that 11te b.ologtca],ag.ngg psycholog.ca] aying a]%o
. shows complex and 1ndividualized patterns df change. _Sociologicat
‘aging is'concerned'with changes in norms; PVpectatfqns and roles of a
. person in the éa 1ly ané 1n the soc1ety at 1arge (Atch]ey;"1980; |
¢ Bornstein & Sm¥%§1na 1982) .- ’

2se three different agtng*processes do not occur 1n
Y

tsolation._ Normal agtng is based upon the ’nteract on of all the
three processes. It is an 1mp1tc1t assumpt1on that-the process of
aging 1nvolves a long and gradua] decltne in all the three areas N
(Neugarten 1975 larit,. 1980 Qa However, the age at which declines
are man1festedc3nd “tne. extent of . change may vary cons1derably from

sperson to pers@n (Botwinick, {384 Butler & Lew1sdv1982) Ind1v1dua1'

d1fferences in

Ifng have been attributed to genetic endowment,

b

psychological'factOrs, and_socia}'conditions. Among the'psycholog*ca]'.

¥

factors personal motivation, opportun1ty for 1earn1ng, andqatt1tude_

toward 11fe .seem to have major" 1nffﬁ€nce on the aging process (But]er

u.\

}

g Lew1s, 1982; Schaie, 1983). sy o

3

P0pu1ar myths and stereotypes about aging are generally

negative and uncomp]tmentary Perhaps the most damagwng myth - is the

o

myth of “sen111ty" based n the assumptton that menta] ab111taes must _
show progress1ve deterjoration as a resu]t'of a- natura]" b1ologtca1 _‘/ \
agtng process. Spec1f1ca1]y, forgetfu1ness motor and perceptual

, R |
d1ff1cult es, genera] intellect 1¢Q¢c]*ne' inability to 1earn lack

of mot1vat1on anx1ety, depressxon, short attention span and confused

thtnktng are all considered maJor characterlst1cs of norma] ag1ng

X
14 .
. ]
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(Atchely; 1980; Brubaker & Power 1976; Hess,%¥9?4 Quadagno, 1980).
'HOWever, as we»1earn more about aging, we may be_a l2 to explain why-
some aged persons showlﬂittje or.nokdeteriordtionufn‘their cognitiv! .
and social abilﬁties well into their 805 and 905 (Thomoson & Wareh,

1973).

Structura]-and heoronal Chenges
) [t has been noted that;with advanoing age, there is : gradua] )
change in the 'size and wei ght of the bra n due to. neurona] loss. Loss
;of neurons 1is consxdered the normal effect Qf aging. [t 15 estimated
thpt by the age of 90 there is a 1oss of approxwmate]y 45% to 50% of
cells in the cerebral cortex (Bondareff 1977 Brody & V1Jayashanker
1977); Since these céﬁ1s do not undergo m1tos1s, the resultant loss
~.of neurons is likely mo affect not only the "higher menta1 functioning
that‘depends oh the eentral nerv0us system, but also,personatity
. functions of'the ‘ndividuaT Cortical th1nn1ng as a result of
d1m1n1shed axtrace]]u]ar space is also a factor that affects the
cognitive functioning of the individual (Bb’ndareff 1981).
| Other 1dent1f1ed changes in the bra1n assocwated with pormal
aging are‘a) deepening and w;den1ng of~the fissures of_the-brgio,A |
‘bj degeneratioh of Schwann cells, ¢) decrease in cerebral blood flow,
and d) f]ettenfng of the brain’surface.;.ln edditioh, the amount of’
1ioofUSofn within the tells increaees‘and neurofibrillary tangles and
neuritic‘plaques start to exoand. However,, it shou1d‘be noted that
‘neuronal loss, neurotibrillarjvtanoles, neoritic p]aqueé and

N -4

lipofuscin are present in etderly persons undergoing theﬂnormal aging
O ’ _ N o s '

5 ~

" process as.well as-in those with Megenerative brain disease. The
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difference between e two is that - ormal aging these chamges are

observed only in.shall amounts.

Sensory Changes : ¢ ' ’ \ .

Changes in various unctions, such as vision and

hearing czmmonly ocgur with~ddvancing a.e. The progressive bilatéray
ioss of hearing of high frequency tone known as présbycuis‘occurs
frequently with adyan;jng gg?. Approximately 13% bf aged persons_havé'
high frequénCy tone impairment and it is more prominent in men {Corso,
1977). ft is also hoEt progressive after age'fifty-five and has
implications for spéech_comprehension (Kryter, 1960; Spoor, 1967). In

their study’of hearing ability and inté]]ectua] test perfOﬁmance,
Granick, Kleber, and Weiss (1976) found that the hearing ;bi1ity
affects psychologicai?test performance. They concluded that the
_elderly are Iikely to be more capab]e‘cognftjvely’than their test
perfonnance suggests. With respect to vision, changes in thg'eyes due
to aging are 1ike1y\to p}odﬁce decreased visual acuity, impaired o
- near-distance vi&ion,’]oss/of seﬁsitivity to colors, increased
sensitivity to glare and reduced peripheral visual #iélds.

Research suggests that sensofy déficits may affect 1énguage

4

comprehension and iMterpersonal communication abilities (Fozard & ¢

Popkin, 1978). The loss of hearing and vision has considerable effect

on cognitive ‘functioning of the elderly (Botwinick & Storandt, 1974).

Since almost all procedures for. assessing mental ability require

: : , L
. H fr
adequate vision and hearing, sensory deficits 3re likely to lower the

~

[.Q. scores of the elderly. In other words, poor performance, in/’
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’ cdgnJﬂhve tasks may beidue to sensory 1oss in advanc ng years, rather

than cogn1t1ve deol1né

Changes in Cognitive FunCtioninQ-

o Over the’ past 20 years gerohto]og ca} researchers have paad
hc0051derab1e attenti on to the problem of age d1fferences ’n cogn1t*ve
‘.funct1on1ng (Baltes 4 Schaie, 1974; Horn,&_Donaldson, 1977; Schaie &
Ba]tes;f1977; Willis & -Baltes, 1980, It is generai}y assumed that‘

. .cognitive processes undergo graduaT'changeTthh adyancing agél'
~ Cognitive declﬁne has been suggested in tnte1¥igence) mehory,', o
T , . f

perception,,]earnind and prob]em-so]ytng (Bak & Green, 1980, Benton,’

Eslinger, % Damaso, 1981).‘ However, there is.a great deaL'of

.disagreement among researchers’about the pattern, nature and amount of

deficit that occurs in various cognitive processes on account of age.
A brief review of -the literature will focus upon-research findings

pertaining to tne cognwt*ve processes of the: normal elderly-f

Inte111gence o T ' :“' o

{

In the past it has been*;;dely be11eved that 1ntellectual

decl1ne in old age is§ 1nev1tao] .- However the evi dence 1s.

contradictory. Accord*ng to Wechsler (1958) 1nte1lxgence, as measured

by intelligence tests, reaches its peak bBtween ages 18 and Zb

thereafter declines; both Wechs1er (1971).and Cattell'(l97l) prov1dedv

evidence that this decline is gradua]yat first bot.acceierates yith

advancing age. Botwini~k (1977, pt 580) aiso*states\that-“decline in
cintellectual ability is clearly part of aging picture", hut admitted
that these cnanges may start yery lata in life, and may be small and

s
BRI
e

involve only few areas of mental functioning. Baltes and Schaie

J
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(1974) nave come to believe that "general intellectual decline_ in old
age is largely a myth".
Another controversial issue is whethér or not pe0p1e_Qith

fnitial]y higher intelligence show less decline with age. Some

‘\{

studies reported that bright people show less decline with age (eig.,

~ Riegel, Riegel, & Meyer; 1967) while others have suggested a similar

“rate-of decline (Eichorn, 1973; Eisdorfer & Wilkie, 1973). Blum and

Jarvik (1974)‘observeq that those who were initially more able and

better educated showed less decline. Williamson, Munley, & Evans

(1980) conclude that .people who use their knowledge or keep their mind

active through reading, writing and exchange of information are less

likely to suffer-intellectual decline.

= .

Evaluation ofvfnte14igence. Differences in findings regarding

decline of mental functioning €an be attributed, in part at least, to
differences in procedures for assessing inte]Tigence. Although adult
’intelTigénce has been defined in many ways, there are two main

- approaches to “he study of intellectual behavior (Botwinick, 1977;
Stefnberg & Detterman, 1979). The first,’more dominaq} approach,
employs a.psychometric concept of intelligence. This épprpach has
developed with intelligence testing emphasizing the traditional
coqtept'of human intelligence and pfediction of behavior (Cattell, °
1971; Horn-& Donaldson, 1976). Another approach considerg

int .ligence in terms of percebtion, memory, and problem-solving
(Sternberg & Detterman, 1979), |

Gerontological researchers have mainly used psychometrit

-

methods to measurg the intellectual behavior of the elderly (Catte.!,

1971; Horn, 1977; Wechsler, 1953). Since World War I, the Wechsler
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Adult Intelligence Scale (WAIS), which measuses both verbal and
nonverbal skills, has been widely used in aging research (Baltes &

Labouvie, 1973; Doppelt & Wailace, 1955% Eisdorfer & Cohen, 1961),
Relevant research on this topic reveals that verbal intelliglnce

. remains intact for a long time, bu* performance intelligence starts to
decline more rapidly with advancing age (Eisdorfer & Cohen, 1961{
Overall & Gorham, ?972). In fact, some verbal skills (e.g., -
vocabulary) have been reported to improve;with'age (Williamson, Muney,
& Evans, 1980). Gradual intellectual decline in some‘areas-measured

by the verbal subtests has been noted only after the .age of 70

(Krammer & Jarvik, 1979). Relatively greater decline has been-
+ ,
observed on the Performance scales of WAIS, especig]]y on those

subtests ‘that require visua14motor-spatial and visual-motor-perceptual
abilities (e.g., digit symbol, block design and objeét assembly).
Discrepancy between verbal and performance scores has been found sd
consistently that it is fébel]ed “the classic aging” pattern (Doppe1p
& Wallace, 1955 Wechsler, 1958).

ngsta]1izé%*énd Fluid Inﬁe]ligence. Cattell (1971) has

conceptualized intelligence in terms of (a) crystallized and (b) “luid
)

dimensions., With reference to\the WAIS, crystallized intelligence is
similar to what is assessed'jn,the Verbaf tests, whereas fluid.
jntelligencg is similar to what ?s assessed in the Performance tests.
Cattell describes crystallized iﬁtel]igénce as a product of

intentional tearning within the context of the individual's cultural -

and educational background. 9n'the other hand, fluid intelligence

B3

refers to perception of relationships, thinking, abstract learning,

concept formatidn, and problem solving. It is suggested that
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crystallized and fluid intel]igeAce bofh incfease éimultaneous1y ué to
the age of 15, However, fluid intel]igencé‘sfarts to decline aftef 15
through age’ 60, éftervthis age.it stabi{izes. Dec]ine_iﬁ the fluid
intelligence has been attributed to changes in varioué aspects of

physiological and neurological functioning that occur with the aging

process. Crystallized intgf]igence,_on the other hand, stabilizes by -
mid-adolescence. There is also a slight increase in crystallized
intelligence with age (w31liamson, Munley, & Evans, 1980). Not only
do djfferent methods’ of assessing jnp§]1igence lead to differing
pjctures of the nature of intellectual changes' that come with
inéreasing age, but res;arch designs also influence the fjndings. In
this connection the difference between findings based on'.
cross-sectional am;2§ongitudinal research need to bé‘highlighted.

Cross-sectional vs. Longitudinal Research. Both longitudinal

and cross-sectional methods have been used to shed light on the nature

”

and pattern of cognitive decline with-ag' . [hese two methods have

provided contradictofy patterns of change inxintelligence with

advancing age. Cross-sectional studies have reported consistently

1oweﬁ‘scores among older sdbjects on both Verbal and Performance

measures. Poor performance by the older subjects on the WAIS Verbal

scale has been noted on the information, tomprehension, and vocabulary

shat .
. subtests, all of which refly primarily on prior learning. They also

scored low on the Performance subtests of the NAISvand Raven's

Y

: :‘t. ',_-,\..‘“ Vo
Progressive Matrices test'(Botwiniék, 1977). However, longitudinal

studies have demonstrated greater stability in intelligence scores

. 7 .0-’. )
than:equcted. Only very little decline in verbal abilities was noted.

before age 70. Even'after age 70, the decline was not that severe,
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Somewhat greater decline with age was observed on tasks involving
novel responses (performancé subtests of WAIS), but the decline was

less than that reported in cross-sectional research (8lum, Clark, &
Jarvik, 1973; Wilkie & Eisdorfer, 1973).

_ The discrepancies in the findings may be explained as due to

<
~

methodological differences in thé cross-sectiona]iand YOngitudinalu
des%gns. S;nce differggt age‘agroups are}studied:atvone time in the
cross-sectional approath, it i; diff::uft to distinguish the precise
éontribution of.aé?ng from the:infiueﬁEe of_education, sdcfoeconomig
béckground, ethnicity, etc. By contraét, the lohgi;udinal method
. e o

provides a more precise evaluation of age-ré]ated changes in cognitive
functioning, because subjects in the same age group are studied over
- time, N |

[t should b? noted that performahée on cognitive tasks reflects
the interaction of a variety of OrganiSmicvand environmental variables
(Baltes. & Labouvie, 1973), - For exampTe,'differénﬁ;educational and
occupétional background of the elderly'mqst‘be takén into account in
assessinéﬂintel]ectual abilities. It has been observed that
socioeconomic status, as indicated by edUcation and occupation also
affect performance of older adults on intelljge%ce tests (G;ibboh, &
Schaie, & Parhaﬁ, 1980). The elderly who come from lower -

socioeconomic background and have health problems usually show greater

age related decline in their performance on.psycho1ogﬁta1 tésts
(Schmitz-Scherzer & Thomae, 1983). Cohen (1979) found- thats,in
comparison with ybung adults, age differences on intellectual test
performance were much smaller for the elderly with collegé education

than for those with grade school education. Furthermore, jincidental
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learning and prob]em-so]&ing abilities are also affected by -

educatioha] background (Arbuckle, Gold, & Andres, 1986; Schaie, 1983)..

The relationship between memory and age has become a~major
issue in the fie]d'of,geronto1ogy over the past decade (Kausler,
Lichty, & Davis, 1985). It is evident that research relating to the
mémory processes of the elderly has not only practical sigpificance;
but a]so_implicationsAfor theoret1ca] conceptualization and difectioﬁ
for future research (Kéusler & Hakami, 1983; Fozard, 1980). Although
it is generally assumed that with advancihg age decline in memory
occurs rapidly, the.exten% of memory 1o$s‘in the healthy eﬂder]y has
probably been exaggérated by both the elderly themselves and by those

who work with them, including professionals {Zarit, 1980).

-,

Several studies suggested that problems with memofy are common

complaints among the e]dgr]y. Lowenthal & Berkman (1967), in a- —-
community survey, found that about one-half of persons over 60
complained about memory. In another survey, Kahn et al. (1975)
reported that two:thirds of a sample of older psychiatric patients had
siﬁilar complaints. However, performance on objective memory tests
did not correlate with the reported complainps (Gur]and; Dean,»Crow, &
Go]den,-1980; Kahn et al,, 1975).

In the following section variouﬁ aspects of memPry, such as
-storage and retrieval, sensory.memory, primary'memory, and  secondary

memory will be reviewed briefly.

Storage and Retrieval. Studies on memory are mostly concerned

with storage and retrieval proceﬁies. Storage Péﬁers to p1aCement of

o
N

~information in the memory, whereas retrieval grécess is concerned with
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bringing back the stored information into awareness, Most findings
indicate, that the storage mechanism remains relatively intact with

age, but decline occurs in the retriaval mechan*sm (Burke & L1ght .
N

1981 Hultsch & Pentz, 1981; Park, Puglisi, & sovac®. 1984, Tulving,

1983) ., Several exp]anat‘ons have been offered for this dec]1ne, such

as poor uti 112at on of contextual *nfonnat1on and poorforgan}zat;on

- 3

of semantic memory and information over]oad,(Criak, 1977,‘19821 1984) .

Sensory Memory. .Recent1yusensory memory has réceived the -

A e

attention of researchers. .fssentially; it is perceptua% % nébure and

'Y

. A
is concerned with registration of external st]mu11 (e g g v15u31~and®

have shown cons1derab1e 1mpaurment W1th age wa1sh & Tnomps%n (1973

% e

found that. the age di fference was greatest “when - the %t1mu&‘ were““ . &

presented for only short per1ods of ~1me (e g., 50 m11}1sgbqnds)'“ Out_ﬁ
L s

of 10 aged persons,)only tWO ShCweu sersqry memorx, whereas 9 out of'Q“f

&

young persons were able to identify the’ stwmu11 S1m1Lar f1nd*ngsq 55

have been reported by Kline & Szafran (1976). However'-ﬁﬂese f._ ' T:&
,—/‘ X ’ ‘

- researchers as well as Salth0use '(1976) noted that when prééentat1on

time was increased to 100 milliseconds, very 11tt1e d1ﬁfe;§aae”¥né'ﬂ

Koe Lo

sensory recall occurred between old adults and young persﬁn'

results were obtained by Abel (1972) who reported that when‘
of exposure to the stimuli was increased to 500 m111}seconds, there”
was very little difference in sensory recall~between6young and old

persons. - [t has also been observed that memory for meaningful items

remain intact for a long pime (Ferris, Crook, Clark, McCarthy, & Raie,

1980; Park et al., 1986).



Primary Memory (Short-term). Primary memory refers'&&f _ g
témporary storage capacécy for jnforﬁatidn that is conscious]}.and
q;tiVely\béing processed at a given time. Measurement of primary
memory is made through free recall tagks&and ;asks invglvfng immediate
‘memory span. Studies in this area suggeét that the holding process in
primary memory is not affected by advancing age (Craik, 1968,-1977,
1984). Review of the literature suggests that primary memory remains

stable over time as long as no recognition of the stimuli is required

(Craik, 1977, Drachman & Leavitt, 1972). For exampie, performaQ§e'on

the digit span forward task does not decline with age but performance

was somewhat poor on the dfgit span backward task where recognition of

the stimuli is required (Botwinick & Storandt, 1974; Walsh, 1975). .

Secondary Membry (Long-tetm)., Secondary memory is concerned

with transfer of material from primary memory into a sﬁorage system
that can be retrieved and used over and over again. yResearch findings
suggest an:age difference in écquisition of new information and
retrigval of this stored information (Crajk, 1977; Craik & Robindwitz,
1984). . Acquisition and retrieval processes of memory have been
measured by recall énd recognition tasks in both old and young
persons., “The elderly have been found to pqrform‘consistedtly poorly

on all recall tasks, but pérfohnance on recognition tasks is

controversial, Some researchers report similar performance on

_ f“tﬁon tasksvby both the old and young‘(Park, Puglisi, &
Sovacool, 1%54;_Rabinowitz, Craik, & Ackerman, 1982; Schonfield,

1965), while others report decrements in both recall and recognition

tasks in the elderly compared to the younger age group (Botwinick &

- e
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reviéwed the.studies'on retrieval difficulty in the memory of older
and younger subjects, and concluded that retrieval difficulty is not:
the only cause of age differ;;éé in feca11.' Difficulty in encoding
the information has also been gﬁ’gested as the causé of memory deficit .

(Craik & Simon, 1980; Smith, 1980)%

Factors Affecting Memory Functioning. Empirical studies have
. ‘

attempted to identify. factors affecting thé memory of the elderly
persons, Different explanations have also been presented. Most
researchers assume that age difference in memory result from

differences in the way older and younger people process information,

&

processing deficiency". It is believed that older

~ which is called
people utilize poor information processing strategies in organizing
' hew incoming jnformation in the primary memory (Craik & Simon, 1980;
Smith, 1980). Several techniques have been appiied to improvekthe

processing strategy of older subjects. It has been concluded that

"effective" processing strategies have not been successful in bringing

older person's memory to the level of younger persons (Poon, Fozard, &
Walsh-Sweeney, 1980),
Several studids also suggest major differences in memory at the

point of acquisition between young and old persans. Researchers

believe that it is not that they lose more information, instead they

do not know how to properly acquire the information (Botwinick, 1973;

Craik, 1977). Although well-documented empirica) evidznceg¥s not

available at the present tiMé, it has been suggested that age-related

slowing of mental processing is the major factor in different meinory

functioning of old and young persons (Salthousé, 1980; Waugh & Barr,
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- been presénted by Waugh and Barr :(1980), and by Salthouse (1980).

They sagree with the not;on that prpcessing strategies are unqer the

contre! of individuals. They -claim that it is the result of general

“slowing in the speed of the behavior due to changes in the nervous

system (Waugh & Barr, 1980). Several‘s;ﬁdies have shown that older

a

people require 30% more pﬁocgssing time compared to younger persons,
especially with visuaf sensory informatidn (Walsh & Thompson, 1978;).
But in a recent study by W3lsh and Prasse (1980), older adults
compared to younger subjects reqd?red a§ mhch as BO%A}éqgér processing
time from primary to secondary memory. Howevert the hdtion of

deficiency in proce:;;ggxstrategiés and slowness in the speed. of

information process#ig are still controversial issues among

researchers. For example, changes have not been‘repprted in the speed

"of retrieval for semantic memory and for naming pictures (Craik &

L

]
r

M

Rabinowitz, 1984; Eysenck & Eysenck, 1979; Schaie, 1980)
The rale of attention in old age memory has a1so/receivgd some

attention in recent research. Several researchers point out that

age-related decrement in attention is the cause of mémocy deficit

among the elderly. The effect of attentional deficit has been

observed in the performance of the elderly on a number of tasks (Craik
'

& Simon, 1980; Craik, 1982; Hoyer & Plude, 1982; Plude & Hoyer, 1985).

Hdwever, research on attention and ag¥ng is still Qgry limited.

Learning
Learning is another aspect of the cognitive process. It is
“ -
concerned with acquisition of novel responses or messages.

LI

Distinction between memory and learning is difficult to make. In’
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concern@@ w1tl‘9\“keep na,the informatsi on reta*ned far future use

\

'1earning of new materials (Botwinick, 1981).

(Kausler, 1983). It has been found.that old

(BotmmckJE’IQE_HE”h It. has been acknowleeged that the 1earn’ng process

is. affected by both 1nte111gence_and memory {Karl, 1978).

Studies have shown'tnat, in general, old persans do poorly 1in

wen8r, it has been
Suggested that the Leanning process in the éjderly is-inf1uenced
greatly by such .factors as stimulus pacing, interf rénce, and time
péopTe did less well
when stimuli were presented with fast soeod and had limited time to
respono (Plude & Hoyer, 1981). Arenberg (1965) foundvthat when pa: 2.
associate»tasksJuere presented at a fast ra;e, the eloerly were
disprOportionateiy poor in 1earning the itemsﬂ but.when theywwene

presented at a slow rate, no d}fferenCA was found among young and old

i subjgofs. Similar resuits have been reportad in other studaes

(Arenbero & Robertson-Tchabo; 1977; Kinsbourne & Berryhill, 1972).

“

However, some investigators have suggestéd that it is important not

“only to present stimuli at stow rates, but also to give amp]é time to

P

iabi]ities are generally very small,

- the elderly for making responses (Monge & Hu]tsch,’1971).

Interference has been identified as on2 of the variables

prodicing Qearn1ng def1c'ts in the e]deriy (Arenberg, 1977) But

Craik 1%?7 , On the basis of his rev*ew of 11t ature, suggests‘that

effects of 1nterference in learning are the samd for both young and

old persons. It should be noted that age-re1a changes in 1earn*ng

'Problem-solving

[t has been generally assumed that older persons are less
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. decline, reduced'memory, slow information processing and inf]exibi]ity
of thought.and plannings{Botwinick, 1977; Rabbit; 1977) Most~stud1e§.'
suggest that difficulties experienced by the elderly in solving |

problems are due to-lack of f]ex1b111ty in their prob]em-solv1ng

strategies (e.g., Fr1end & Zubek, 1958; Nether1ck; }965). However, a
few:studies'do not attribdte problemfsolving_diffioulties of the
eRderly to their.ihf1exibﬁe approach and_difficuﬂty~inoShifting.'
attention (Arenberg, 1982,ARogers Keys, & Euller, '1973 ~ These
.stud1es suggest that older peopf;«do not show d1ff1cu1ty nv]earning

if the tasks are mean1ngfu1 ark Publts1 & Sm1th. 1986)

¢

~ Redundancy 1in 1nformatxon seek1ng behav1or haS“been observed to

affect problem-so]v1ng sk11ls 0lder personsﬁhave a tendency to make

-

hore 1rre1evant than relevant 1nqu1r1es (Denny & Denny, 1974; Denny,
1982) Lome researchers asgert that the e]der]y, in general, have *
problems in so1ving‘abstract‘tasks, but'have no~difficu1ty when taeks
are concrete (Botwinitk,'l978;_Rabbitf>1977). However, Arenberg |
(1974) does not suppdt% this conclusion. B
It is also believed that the elderiy do not use new ‘information
. in solving.prooiems. They approach the prob]ems throuoh previous

- knowledge ‘(Kart, Metress(/& Matress 1978) But Watson (1982)

dtsagrees with th1s 1nterpretat10n on the ground that. it is a genera]

tendency throughout the course of 11fe to Select and app]y prev1ously

acquired knowledge in solving prob1ems. Hence, it is not unique to

b

 the elderly. - - - . . o

Within-Group Norms. for the'ETderly’
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.about the nature of cognttive funct%oning tn the aged on the basis of
) psychological and neurdpsychblbgical tests. The primary reasop“for
| this caut1on is the lack of adequate age related norms for
psycho]og1ca] tests for the elderly. The ava1}ab1e normative data for
psychological and neuropSychoTog1ca1_tests are-primarj]j based on the
performance of young adu]ts. Aiso '5£ present there is not'a single
psycho]og1ca] test that is based on systemat1c comparwsons of the
normal versus patholog1cal performance of the e]der]y." Thus in the
absence @f adeguate normatwve data for the e]der%y popu]at1on most
‘older subJects are 11ke?; to be 1ncorrect1y c]ass1fied as bra1n-

damaged on var1ous neuropsycholog?ta1 test batternes Zarltg 1980 .

-

Lack of auvequi.e age‘norms for the elderly in psycho1ogica1 and
neuropsychological —ests Is well-recdgnized'by researchers in.the
‘f*etd ‘Schaie and Szhaije ('977) doubt the adequacy of present
psychological tests for the purpose -of d1agnos1ng cogn1t1ve *mpa1rmentv
in the e]derly According to Schaie ﬁnd Schaxe (1977) general adult
i norms presently available cannot be applted properly to assess, bra1n
damage in the elder]y; The performance of the elderly must be:ﬂ
eva]uated‘againstvthe performance characteristﬂ? of the normal aging
f[patternf‘}This i%ﬁbecause some bfologicai changes due td aginyg are
‘1nevitab]e-and are_therefore 11ke1y to be ref]ected in cogn1t1ve

functioning of the elderly. Thus, unless: appropr1ate age norms are

[y

'developed for the elderly, d1fferent1a1 diagnosis cannot be made on

the basis of ex1st1ng psychological tests (K11sz, 19{8).
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jAbnormal Aging'Processes

Alzheimer's Disease

vAlzheimér‘s disease (AD)‘fs'hamed aftgr Alois Alzheimer who, in
1907,vdescribed_a 51-year-o1d woman' as ;Lffering<fnom évﬂpgculiér
"diééase of the cerebral gortex" (Slaby & wyaft, 1974). The presenfin9'<
Sy ‘atoms of thjs~patient_were declining memory and dfsorientation.

She became_depreﬁsed and delusional over time. - Within four and a half

\yéans; the ﬁatiént became profpundly demented and showed severe
impqirmen;'of speech and comprehension. The'auiapsy of her brain
revealed étropﬁy, miiiar; 1esion§, and tang1e§ or clumps of cortical
“tneurofibrils.

Alzheimer's diséase (AD) is an age-aSso;iateq disorder
inQb]vjng atrophy of cortjca] tissues resu]tihg in mafked

Y

deterioration of intellectual and emoficnal functicos.” It is a

progressive and ‘irreversible disorder of the nervous system

a

characterized by severe impairment of memory, cognition, and self-care
ability. However, there are no visible physical symptoms, ‘such as

~Mmotor disorder and convulsions. Among the psychoTogiqa] problems,

1 . “ .
‘memory -10ss fow recent events has been found to be the first and mest

promipent cognitive impairment in Alzheimer's disease (Brun, 1982,
1983; Folstein & Nhitéhouse, 1983; Hamill & Bué]l, 1982{‘McLach1$n
et al., 1984; Roth, 1980). |

a jAlzheimér's dementia is chafacterizéd By deterioration in

ginbal- cognitive Tunctioning which includes memory,. tearning,

g



(agnosia). These symptoms are also characteristic of mental

retardation, amnesia, aphasia, and delirium. Mental reta-~dation is

Lt

distinguished from Alzheimer's in that the latter is a disturbance of

vauired cognitive ability. Impairment of memory in Alzheimer's
disease is different from amnestic syndrome, beéause'other cognitive
dbilities in addition to memory are also impaired. It is also
gistinguishable from aphasic disorder due to the faét that oﬁher
cognitive functions in addition -to languagé are also affected.}
Alzheimer's disease is distfnguishab]e frgh delirium, because de]iridm
OCCUrs_under the condition of clear consciousness, whereas in dementia

the victim is totally unaware (Sﬁhneck,‘Reisberg, Ferris; & Steven,

1982). ‘ \

¢

' @ ’
Although there is no fixed pattern of impairment over time, 3

progressive deterioration ir linguistic abil:z,; and in the ability to
read, write and perform mathematical operati-rs is observed in
Alzheimer' - It appears that the patient's abi]ity to store o

information becomes deficient. As the diseasé progresses;-thé patient

experiences difficulty in sentence formaticn and finding words that

are appropriate for ﬁhe context (Emery & Emery, 1983; Fuld, Katzman,

Davies, & Terry,bl982). Manipulativeiaﬁd comprehensive 1anguage‘
abilities are also impaired (Golper & Binder, 1981; Fuld et al., 1982;
Martin & Fedio, 198%). Paraphasia and_articulatory errors are also
observed (Obler & Albert;, 1980). Dysarthria and jumbiing of 50urjs~
and words eventually interfere with the patients accomplisﬁment,of

_ . N
almost any intentional task, even intentional speech, In Alzheimer's -



(Folstein & Whitehead, 1983; ‘Hamill & Buell, 1982: Sempde, Smith, &

Swash, 1982).° 7 B o

I

Personality changes are evident in the disturbance of mood; the

_patients become’ﬂabi1e, depressed, anxious, agitated and restless in

'.-the advanced stage of'“‘»‘disease, They are disoriented, confused,

and experienee delusions (Greer, = -32; Wells, 1977).
It is 1mportant to note that in the early stage AD symptoms
\- : J v I .
are s3 m11ar to those Observed in nomna] ag1ng But . in later stages ®

s

\

Qeas11y gpnfused w1th other types of dementia and

‘psjchopathojogncal conditions (Lauter, 1985; Reisberg, 19835.
S N i s
. B . | ;

| Atheimer'siDiseaSe ahd-Senf]e Dementia

. The ]1terature o AD reveals that early researchers made a
dwst1nct1on between AD and’ sen1le dement1a perhaps because AD was
cons dered a presenile d1sorder (before_the:agevof 65). Dementia is af

general term referr1ng to genera]ized cognitive and *ntel]ectua1'

4

deter1orat1on Wﬁ1sberg, 1983) | When ‘this ¢linical” syndrome is

”

. observed in pat1ents older than 65 years of age it 1s called sen11e

dementia Gaused by any patholog1ca1 process (e g., tumor -'Eﬂ

mu]t1-1nfarct, etc. ). Some researchers use the term senxle dementia
of Alzhe1mer‘type (SDAT) to underscore the d1chotomy of pre< and,..
post -65 age in AD patients. However most researchers do ‘not f ind any
s1gn1f1cant difference between AD and SDAT (G ershon_&,Herman, 1982; ‘

v Sourander & Sjorgren, 1970; Sulkava & Amberla 1982)

From the morphological po1nt of v1ew there are no swgn1fmcant

1
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cort1ca1 atr0phy, widened- c6{Z’La1 sulci, and enlarged ventricles, In
addition, three histopathological changes are observed in both AD and
senile dementia: (a) senile plaques, (b) neurofibri{}arJ tangles, and
(c) granylovacuolar degeneration of neurons (Lauter, 1985 woeltzer &
Sherwin, 1983; Scheibel & Tomiyasu, 1978). However, these cortical
" changes are moré abund%pt in Alzheimer's disease than senile dementia
(McMenemey, 1970). '

DSM IIT. For the purpose of diggnostic c]ariEy, both terms -
Alzheimer's disease and senile dementia - are discarded in DSM 111
~ (American Psychiatric Association, '1980). Instead, these two clinical
_ehtftfes-are now placed under one category labelled Primary
Degenérative Dementia (PDD). This category is further subc]asgjfi%g
~as (a) Primarykpegenerative Dementja - senile onset, and (b) Primary

Degen ative Dementia - presenile onset. According‘to DSM 111, PDD

,teféijrto

eeed mU]tifaceted loss of intellectual abilities, such

as memory, judgment, abstract thought and other h gher

cortical” functions and changes in persona11ty and

“behavior (American Psychiatric Association, 1980,

p. 124).

The fol]ow1ng diagnostic criteria suggested by DSM I11I for

-Prwmary Degenarat1ve Dementia 1ncorporat1ng A]zh91mer S d1sease are:

(a) dementia, (b) insidious onset with un1formly progress ve

.4’..-
- R

- deteriorating. course,*and {c) exc]us1on of al] othé? Spe€1f1C causes

+

of dementia by the history, physical exam1nat1on and laboratory \

tests. The third criterion suggests that differential diagnosis’ of

dementia is extremely difficult, and that histopatho]ogicg]
.o " A
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Course of the Disease . .

v

According te DSM III and other research reports, the course of
Alzheimer's disease is unitbrm, gradual, and progressive (American
Psychiatric Association, 1980; Reisberg, 1983; Schneck et al., 1982).

“Sjogren (1952) distinguished three stages in the development of this
disease. The initia]lstage, which has been termed the "forgetfu]ness
phase", lasts for two tqlfbur years. In this stage the deficits are
primarily subjective. %he patientyshows slight cognitive and amnestic
disturbance and spatial diSorientation. There are subtle changesdin
the personality manifested?tncough apathy, withdrawal, irritebi1ity,
and 1ack of spontaneityi' However the pati EHKSAQH this early stage
are cooperat1ve and behave in-a socially abproSif%te manner, They are
able to continue work1ng w1thout any maJor hardsh1p (Knesev?ch;
Martnn, Berg, & Danzwger,\1983;-Re1sberg, 1983; Schneck/et al., 1982;
Sluss et al., 1980). Kang (1978) studied 94 snbjects with a mean age
of 80 5 for a perlod of four years. Forty subjects had c11n1ca11y
preserved memozy funrt1ons and twenty had senescent forgetfulness.
Except in one case no ser1ous cogn1t1ve 1mpa1nment was observed over
the four- year per1od in these two groups. Honeyer the remaining 34

é;
subjects who were more severely 1mpa1red at the start of the study

deteriorated. rapwdty and d*ed ear11er ——
In the m1dd]e stage termed confus1ona1 phase", various
cognitive def1c1enc1es in AD- become apparent atong w1th changes in

personality” and behavior. Memory for recent.events is quite’ impaired,

but menory for past events remains intéct'%Sthnec§‘9t7al.,.1982).
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'psrsonaiity changes includg denial and.anxiety (Fuld et él., 1982,
Greer, 1982). It is estimétéd‘that approximately three million
Americans are.presently suffering from this confusional symptomatology
(Reisberg, 1983).

The third stage is called the "dementia phase". It is, in
fact, the terminal stage. Deficits occur in all cognitive: and
functional areas. . At this stage, cognitive changes are profound and
there is marked disorientation of time;.p}@ce and person. Motor
activities are grossly impairdd. THe patient is unable to walk or
grasp things by hands. He becomes inattentive, mute, 1ﬁcontinent and
totally dependent upon others for self-care (Reisberg, 1983). In
fddftion, ﬁhere are severe personality disturbanes.’ Psychotic
éymptbmé, sucH as delusions, hallucinations, and paranoid-ideation are -
exbiicjt. The_patient is also severely agitéted and‘anxious (Lauter, ”
1985; Reisberg, 1983; Rosenstock, 1970). It is estimated that the
. dementia phase occurs 1n 5% of those aged 65 and over (Katzman, 1976;
Terry & Davis, 1980). About 58% of the elderly patients in the U;S,
nuésing home suffer from the symptoms of the third.stage SUWS. Dept.
of Health, Education and Welfare, 1977). |

Pathology of the Brain

Research on A]zheimer'f has confirmed the earlier findings tﬁat
there are digtinct physiologfcél changes jn the brain. There is a
general atrophy of the cerebral cortex which affects.pariétal,'
frontal, and temporal lobes (Brody, 1970,_1983; Terry;‘1980;

o . .
Tomlinson. 198?2). Alcn theres are evtencive nathnlaniral rhanasc in
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Gottfries et al., 1983; Terry, 1980; wiéniewskﬁ, Terry, & Hiraho,
1970). It has beeh hypothesized that loss of cortical neurons
partitu]ar]y in those ares.nésponsib1e for memory, cognition and
thought brocess is tne cauié.of generalized atrophy of the brain in AD
(Brody, 1§7O;I8run,'1982, 198§;_Dekosky & Bass, 1982; Whitehouse et
al., 1982). However, studies‘concerning»neuronal loss differ in théir
findings. Shefer (1973) reports that Alzheimer patienfs have

" inc-eased loss of neuronal cells in specific brain regions--median

- temporal, subiculum and hippocampus. Similar findiqgs were reported
by Brody (1983), Bondareff (1984), Bowén and Davison (19805, and
Tomlinson (1982). These aréas are primarfﬂy responsible for memory -
_cognition and thought process (Brun, 1983, 1985; Terry, 1980). Brody

(1983) and Wismdewski (1973) also found marked decrease in the number
of neuronal cells in the hippdcampus region of the “AD patients. -
V\. .

However, the research of Terry and associates (1977) did not confirm

the ébove findings. .

. . .
Another implication of the gross atrophy of the brain is that

nerve cell extensions become atrophic due.to loss of dendritic spines
(Bue]l‘6>€olemén, 1979; Scheibel, 1979, 1983). As a result, each
neuron receives less info ation and the processing capability of the

&

area involved diminishes (Brody, 1983). This produces progiessive
decline in sensorimotor,'cognitive, and memory functions (DeKogky et
/ ' ‘ :
al., 1982). In Alzheimer's disease capacity for neuronal growth is
‘ T

also reduced (Scheibel & Scheibel, 1975).
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1983). The, neurofibrillary tangles (dense bundles of fipre; within
the nerve cell) are found mainly in the cerebral cérfex, especially in
the hippocaths area (Brun, 1383; Tomlinson, -1982; w;sniewski-& Tqbai,‘
"1980). Also, tne neurofibrillary tangles replace nerve ce]ls‘in the
basal gangalia (Igbal & Wisniewski, 1983; Tomlinson, 1982). Ba11¥
(1977) has shown that the posterior Half'of‘the hippocampus is much
more affected by neurofibrillary tangles than the anterior half, éﬁ?'“
Farmer & Associates (1976) found a ﬁosiffve cgrrelation between a i
number of neurofibrillary tangies found 1in thé posterior and‘anterﬁor
parts of the hippocampus‘and Alzheimer's disease.
Several stﬁdies have shown that neurofibrillary tanglés are

also present in the normally aging brain and in the brain of patients

1930).

)

with other diseases (Matsuyama, 1983; Wisniewski et’al
Matsuyama & Nakamura (1978) found that neunofibril]ary‘iangles were

~ present in the brains‘of moﬁé than'Sb% of the autopsied patients
between agé 50J59, in more than 80% of patients between age 60-69, and
in 100% over age 70, It‘is also found in patients with dementia,

Parkinson's disease and Down's syndrome (Wisniewski et al., 1979).

Senile p1aques also.calied'neur;tic plaques is aﬁ;ther
microscobic lesion observed in the Alzheimer's brain (Igbal, 1980;
Reisbefgi 1983; Tomlinson, 1982; wisniewski; 1983). Senile plaques
are mainly found in the cerebral cortex (frequently ¥n temporal areas)
aﬁd in the basal gangalia (Wisniewski & Igbal, 1980; Wisniewski &

Terry, 1973). A number of studies have shown that the degree of
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1

brains. In fact, they are more prevalent than neurdffbri]lary tangles
" in the brains of nondemented elderly (Winiewski & Igbal, 1980).

Matsuyama and Nakamura (1978), however, did not support this

conclus#on on the basis of their research.
: ‘ _ _ oy
The nerve cell lesion, known as "granulovacuolar degenef ttggﬁf

is ‘also found .in the hippocampus of the Alzheimer patients (Ball,

1983). fge%ﬁosxerﬁgr half of the hippocampus is more severely

¢

-«affected. Ball and Lo (1977)”studi§q the possible significance of

»

granulovacuolar bodies in Alzhe:mer' -

patients with Alzheimer's disesse nhave twi¥ DU Sgres, greater
. ‘i" g .

incidence of granulovacuolar degeneration than age:mét%hed controls.
: A]though the etiology of Alzheimer's disease is still at the
conjectural stage, there is no disagreement .oout the fact that the

. - ‘
Alzheimer brain has serious pathology. In a recent paper,

'

Khachturian (1985) has summarized the neuropathological lesions of AD

v
patients as: (1) Meurofibrillary tangles, (2) Neuritic plaques, (3)
Loss of neurons, and (4) Disturbance of acetycholine transmitter
activity marked by lowered levels of acetylchonmine and choline

acetyltransferase. -

Incidence and Prevalence

A precise estiméte of breva]ence and incidence of Alzheimer's
disease is difficult to bbtain because of the 1ack\of adequate
diagnostic criteria. Prevalence refers to the number or percentage of .

the .population suffering from the disease at a given time, whereas -
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1eading cause of death in America-and accounts for 100,100 ;63%20,090
deaths per year (Ketzman, 1976). Maletta, Pirozzolo, Thompson et al.
(1982) report that about 69% of the e]der]y population suffer from
+ this disease. In Canada, 10 000 persons die annually from this
disease. '}t is estimated that about 100,000 to 300,000 Canadians are

affected by AD to a varying degree; [t is also the fourth 1eédﬁng

-:.tause of death in Canada (Health and Welfare Canada, 1984). In

northern Europe, preva]ence of severe dementia 13 4-5% and prevalence
of mild to moderate dement?a is 11- IZ%P(Katzman 1976). Although
about 4-5% of the 65 and over population suffer from severe dementia,
the preva]ence rate increases dramatica11y among EE} aged between 70
and 85 (Mortimer, 1983).

The incidence (percentage of new cases,af a given time) of ‘AD
and senile dementia has not been sfudied extensively due to the
problems associated with diagnostic criteria and.logistics of
monitoring the target population over a period of time.. According to.
Mortimer (1983): a fair estimate of the annual incidence rate of ®
senile dementja including AD is approximately 1% of the elderly g
population (over age 65). The inqidence rate, however,yleve1s of f
around the age of 75. f o A 4

There is Tittle “information concerning the variations in
prevalence of dementia by place, time and‘personal characterisrics.
HoweVer, it is clear that AD occurs in the adult population mainly,

O
but strikes persons of all ethnic and socioeconomic backarounds
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Nature of Cognitive Impairment

Since the primary characteristics of Alzheimer's disease are
7 ) - !

"associated with cognitive functions, it is necessary to examine the

nature of'cognitive.impairmeﬁt for a better understanding‘of the

disease. fhe following section will review briefly selected research

3

on general intelligence, memory, and language functions-of the paients

syffering from senile and presenile dementia.

:ﬁgk’ General Intelligence. Several studies have shown decline of

R

'generjf:inte1lectua1 functioning in dementia (Miller, 1977). The

results of the Wechsler-Bellevue or Wechsler Adult Intelligence Scale
(WAIS) indicate that the vefbal [.Q. is depressed in demented persons,
_ by .

while the Performance 1.Q. is even lower. Cognitive decline has‘also
been observed with Mill Hill Vocabulary Scale and Progressive Matrices

o ,
(Kendrick, 1967; Masur & Fu.  1982). A recent study -of neuro-

Vg
psychological patterns of presenile and senile dementia of the
Alzheimer tybe revealed that Verbal, Performance and Full Scale I.Q.
scores were significantly lower in the presenile group (Loring, 1985).

Some investigators attempted to examine the pattern of
. *' . 6)
tntellectual changes in Alzheimer dementid and normal aging. Robin

(1945), whiteheaqy(1973), and Botwinick and Birrgn'{l951) could not

find ahy differences between the two groups. However, recent studies
by Reisberg and his associates (19824; 1982b) showed that although

Alzheimer's patients did not differ from norma}é on' WAIS in the early

<. -~ .
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the pattern of intellectual decline in dementia, more research is

needed, L
» Memory. Memory is one:of the best researched cognitive aspects
| g{n*dementia (Braddeiy, 1976;_Créik; 1972; Fekbis, prook,'& McCarthy,
1980), It has been found that memory aqd“atteniién deficits'accognt \\\\
for much of the cognitive impairment in Alzhéimer's disease
(Vita]iano et al., 1986). Several studies have been cpnducted on
short-term and long-term memory 6f demented persons. In the
dnvestigation of impairhent of primary and secondary memory in
dementia Qith Alzheimer types, Q%?Zoh, Bacon, Fox,. & Kaszniak (l§é3)
found that memory gisbrdeé of DAT was mainly the result of defect in :
_primary memory. Miller (1977) in his study of short-term and 1069-
- term memory i;‘dementia noted that demented patients were unable to

repeat wbrds’immediately after single presentatioﬁ. ‘Short-tefmlmemqhy '
defiﬁienCy in dementia may: be due to disturbance in the input systém
which gets the information into shorf-term meﬁory (Miller, 1977).
Anotheé péssibility might be an inefficient coding syﬁtem utilized by
the subjects for shért-term memory.
There aré very few studies dealing with long-term memory. In

an experiment on long-term memory, Miller (1975) presented a list of
wordéyéhﬁab'times to demented subjects. The retention of the stimulus

words was tested in three ways: (1) a straight forward reca11‘tést,

(2) a recognition test, and (3) a partial information condition where
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improvement in the’ demented group.; Miller (1975), and Narrington
1370 lsuggested that tnere m{oht be retrievaj:difticultyjor some
other oroblem associ ated w1th 1ong term memory In'a recent‘study,
"Dav1s &Cpumford (1984) 1nvest1gated the retrieval def1c1t hypothes1s
of forgetting in sen11e dementia us1ngva “cued recall techn1que with
eighteen ADtpatie%ts<and,ten>norma1 e]derfyi Their findings did not
support a retrieval deficit of memory tmpatrment in AD;. Instead they
suggest the oossibj1ity‘of a‘prooessjng deficit at the acquisition |
stage. Encoding and processjhg deficits have been hoted by Wi]son,
Bacon, Fox, & Kaszniak (1983) as contributing factors inlimpaired
recognition memory of AD-patients;’ Howeyer, there are‘very'few
studies regarding long-term retention and retrieva] process~of AD.
More research on memory disorder is needed within the framework of ‘the
- "evels of process1ng model (er1k, 1977),

Weingartner et al. (1981) compared demented patients with
depressed'patients. They found that memory failure ih patlents w1th
progress1ve dement1a is d1fferent from that found in depressed ~

-

\ad difficulty n seeing how events were

pattents. Demented pat
related to one another % €r to learn and. remember. Depressed
patients showed;]earnjng end'memory fai]urelwhen“the‘tasks were
.diffjtult, whereas the patients with progressive,dementia were unab]e‘
‘to learn and remember even simple tasks.' They also'tound that o
depressed pat1entsq semant1c memory was good, but that they had
d1ff1cu1ty with ep;20d1c memory. However the patlents with
progress1ve dementia were 1mpa1red in both semantic ‘and episodic

memory. .we1ngartner-et(91 (1983) 1n'the1A study of episodic and

semantic memory foond that in AD patients'both episodic and semantic



41

memOry were grossly impaired The progress.vely démented group had

J1tt1e access to previously acqu1red know]edge. Therefore they had <

i .

great dfff1cu1ty in encod1ng and organ121ng the on- go1ng events. ,ggﬂ

another study, .mpa1rment was found in both semantic and fngural

3

: memory in the performance of AD - pat1ents on the Russell s Re 1sedu

Wechs1er Memory Scale (Brinkman, Largen, Gerganoff, & Pomara,

in AD patients. - x R

A thorough study was conducted'by Corkin (1981) td’see whether

.
J{'

’mpafred learning and memory manifested by amnesic patw ts were
'51m11ar to the memory 1oss found in A]zhe1mer S dfsease. A group of
heauthy elder]y subJects were also 1nc]uded Short-term memory was
measured by d1glt span, block span, and the BrownePeterson distraction

- parad1gm{LyThe study found that there was no d1fference between the

)

1\

SR ¥
L

I[

-

healthy and amnesic elderly subjects on d1g1t span and block span but

the moderate1y and severely'demented grOups were signfficantly lower,

The’ m11d1y demented group fell in the middle rangd ar ffndings

were reported on the Brown-Peterson D1stractor The.encoding
process among these groups was assessed by the process1ng framework of
Craik ‘& Lackhart (1972) An attempt was made to assess three 1evels
of processings: A(a) sensory, (b) phonOlochal; and

(c) semantic. It Ma§3found that A]zheimer grOUps-performedzpoorlybfn

—

all three types of}questions.
| Language. Although memory-hasoreceived the attention of most

' researchers,'there are a .few studies on the nature of language .

fmpafrment in dementia;; Ernst, Da}by,_and Dalby (1970) did a

systemat1c exam1nat1on of 1anguage funct1on1ng in demented patxents.
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causes critical narrowing, leading to
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They found that there was'general poverty of‘VOQabulary in the

narrative speech. Théy also‘misﬁamed objetts more often than the -
contro]rgroup.- It wés suggested that'misnamihg of dbjecps among
demented patfents,is due_ to miéidentification bf ﬁhe'objects (Baker,
1968; Rochford, 1921).;vganguagegdisordér and apraxia were reported by

Brun et al. (1984) in 78% of the ADjcases.

.

——

Multi-Infarct Dementia (MID)

Another cdmmon]y observed dementia among the elderly is

LY

Multi-infarct Dementia‘(MID). ‘It is a véstu1ar1disordef of the brain

-respbns%b]e for mental decline via small or 1arge'cerebr§f'jnfarcts

(Hachinski, Lassen, & Marshall, 1974; Hachinski, 1983)." The

previdiling view is that the.atheFOSCWeQOSis of the»cérebr§1 vessels

ronic shortage of blood to the

brain which, in turh,'cohtfibutes‘tb the/mental deterioration

(Hachinski, 1983; St. Clair, & Whalley/1983). The middle cerebral
artefy on Ehe-leff_sidé;is the moétfgahmonly reported site of such
disorders;vvArtefosc]e}osis‘is the méin underiying Causé of_cerebral.-
infarction that cause; foca1 rather than global intel]éctual.
impairmeht (Ne]]s,A1977, 1980). The fmmediate,pa;hq]ogian procésg
con§istsFOf‘mulfiplé'sma1l strokes that eQentué]l;jtpad to diffuse
softening and degeheratio%vof cenébra] tissues.(Scheinberg;;1978;b'

walton,(1977). fThis cohdition.occurs,when 50f1009 of brain tissﬁes‘*

~ have been damaged due to loss of e]asticityﬁw%%h~thickenﬁng of‘

arterigl.walls (Torack, 1978; Walton, 1977, At°ﬁhe'time of autopsyy .

multifocal damage to the brain is usually visible tovthe-naked.eye

(Hachinski, 1983).
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Alzheimer's Disease vs. Multi-Infarct Dementia

Althpugh behavioral symptbms of Multi-infarct Dementia are
genera1]y indistingUishab]e from Alzheimer's disease (Torack, 1978),

| MID tends “to have a number of d1st1ngu1sh1ng features (Hachinski

et al., 1974; Roth, 1978, 1980; Walton, 1977) In Multi-infarct

Dementia, the onset may be abrupt and the deteribration stepwise

accompanied‘by foca]"neurologica)'signs (Marshall, 1972). The courseA

of 111ness is generally intermittent, resulting in episodes of'marked

cognitive_deficits.e The pattern bf cognitive deficits is batchyv
bdebending‘uponuthe regionslof the‘brain’invo]ved (Butler;&'Lewis;
1982; Loeb, 1980). The severity of symptoms may fluctuate from hour
to hour and day:to night with nocturnaT cbnfusion. 'AtSfirst{

’
’ :persona11ty is-less affected in MID than in AD. HomeVer the later
. stages of MID" reveal severely d1storted persona11ty and: cogn1t1ve
changes (Hachxnsk1 1983 Roth 1980)
. Memory 1mpa1rment of recent events is one of the earliest signs.

f*n a]l types ef dementia but in Multi-infarct Dement1a, onset 1sLA
gradua} and Spdtty ?utler & Lewis, 1982) Perhapstthe mbst‘
d1st1nct1ve character1st1c of MID 1s motor abnorma11ty, ga1t
d1sturbance and extreme r1g1d1ty (Sche1nberg, 1978). This suggests
hthe 1nvo]vemeht of subcort1ca1 structures of the brain -Also

: patwents w1th cerebral 1nfarct10n show great emottonal varlab111ty,
:‘frun be1ng 1nd1fferent to belng unduly emot?onal]y dependent,
depend1ng upon the stte of the les1ons ~Severe anxiety and depress1on
are a]so moretcommOn and prom1nent in MID than is the case. with AD

pat1ents.. Th1s may be a reactxon to. the accurate perceptwon of the*r

'fa1]1ng menta]_ab1}1twes (Ltston & LaRue, 1983;'Loeb,.1980; 0' Br1en,
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1977). Death usually ocCurs within fiye_yearsx(Hachtnski, 1983):'
Although the et;ology and course-of Multi-infarct Dementia are

‘;pelieved to be differentjfrOm A]zheimer{s_disease,'there are:a‘number ¢
,of common‘symotoms(STUss Rob)n -Gruenberg, & Kramer, o1982) lFor
example, dysphasia (d1ff1cu]ty in- speak1ng or understand1ng speech)
and‘aphasia (total 1oss of art1culated speech) are often present 1n N
both types of dementxa. Impairment of 1nte1)ect and'receht memory . isl
also found in both dement as. Other c.mmcn charactertst1cs hnclude ] S
impu]sivene:s, mood d'sturoance’and»personal1ty dtsorder (P1tt 1982;‘

v Predesu, Alexianu, Tu !irache & Tudor 1983) Do n/ )

In Splte of ‘the acove- ment1oned shared charactertst1cs there
.are several foca] neu-r. og1ca1 s1gns and symptoms wh1ch are usefdl xnl
d1fferent1at1ng AD from MID. Vlsual defects atax1a (]oss 1n muscle R
coord1natxon affect1ng gait and posture) ‘s)urrtng oflsoeech, and
dysphas1a are typ1ca1 in MID TranSJent 1schemic;att3dks,zlong .
standtng hypertensvon d1zz1ness, somatic comp)aints a'history;of.:-"':k

W

strokes and artheroscleros1s general]yqaccompany MID (Ladurner‘ﬁrr..": \\
_ Lencher 1982; Sluss et a)., 1982 weggs 1977) , From the c11n1ca1?) |
point of view, it is cruc1a1 to make a d1st1nct1on between o
Multi- 1nfarct Dementta and other forms of dement1a part1cu1ar)y AD
'51nce MID m§§ be a. treatabJe cond1t1oh Appropr1ate treatment is
11ke1y to not on]y arrest progre551on of MID, but may produce some

i'\'

recovery from the d1sease~{Hach1nsk1h 1983 L1ston & LaRue, 19@3) '

Inc1dence and Prevalence A .,‘f "_ .
Mult1 1nfarct Dementta 15 somewhat less preva]ent than
Alzheimer's type dement1a., On the bas1s of survey study (Tom11nson

¢ f

" 1970) .. it was esttmated that aDDr‘ox1mat'e]v 20% of all cases nf
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~ dementia were c]early of Mult1 1nfarct nature whereas 13% of cases

were identified as m1xed dement1a exhibiting both Alzhe mer's - type

~ changes as well a%%giffuse cerebral softening. 1In a more recent

study, Maletta and Pirazzola (Y982) report that about 10% of the

elderly popu]ation suffer from Multi-infarct Dementia. The ratio of

'pr1mary degenerat1ve dement1a ‘to Mu1t1 infarct Dementia is about four

1!.
to one.. Mu1t1 infarct Dement1a is more common in individuals between

the ages of 50 to‘70 and is more frequent]y seen in men with a history

, ¥y _ , : . ,
of nhypertegsion (Butler-& Lewis, 1982; Hagnell et al., 1983; Ladurner
‘ S NS ' . - o

o

¢

o ' . .
_wﬁ%h'¥espect to the nature of psychopathology in old age,

Butler's (1975) review of the literature suggests that the rate of

: % Y . . - . ” .
- psychoses, functional disorders (especially depression and\earanoxd

o ope d

stateé), as well as organic brain disorder increase steadily after the
age ofﬁéa. A Yarge number of studies have indicated that the most

prevalent serious;emotionél disorder in old age is depression (Butler

" & Lewis, 1982; Rinlayson & Martin, 1982; Magni, De Leo & Schifano,
:1985). [t is, generally believed that social and persona]‘
N . Tt e o

~circumstances .in old age are conducive to depressive illness.,

ES

Researchers ‘as well as clinicians suggest that depression in the

4le1der]$§is'more complex, cbnfusing and difficult to diagnose. This'isl

so- because a-multitude of factors--physical, social, psycho]ogicaT'and

env1ronmenta]--affect o]d persons s1mu1taneously (Murrel, Himmelfarb &

‘wr1ght 1983 Roth 1976; Straker, 1984). At present,'there are very

]

Efair mbiiAdlaA -nm_-—;—ﬂ Sl Aimmdamas £ 2V A h L4 el e 4
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groups.  -Although the findings are not conclusive, it is generally

arqued that late life depression follows a somewhat differeqt pattern

than that commonly observed invihe younger age groups (Perlick &

As for symptoms of depression in the aged, there are‘lﬁtt}é

.. Atkins, 1984; Raskin .& Rai, 1980).

‘Characteristics of Depression in 01d Age

| empirical data that accompany clinical observations. Based on 5
combrehe;sive revigalpf the 1iteratdre, Raskinjand Janik (1979) have
prepéred axlist,of'majér signs and syﬁptoms‘of depressfoﬁ'invold
persons. These iﬁclude disturbance of memory, attention or
goncentration, sle%p\andappetite.Ythher signs include dysphoric
mood, pessimism and {RQquuacy, apasgy and social withdrawal,

~ confusion or.pérn1exity, and somatic cohplaints. Furthermore, loss of .
se1f-esteem 1nfer1or1ty fee11ngs, 11st1essness sense of
helplessness, crying, irritability, 1nfant11e behavxor |
self-deprecat1on,‘ag1tat1on and excessive feelings of quilt and
anx1ety are also common character1s;1cs of o]d age depress1on (Butler
& Lewxs 1982; Salzman & Shad§£,41978 W1nokur Beham & Schlesser,

11980). | )

Presence of excesséve guil£ among thé depressive elderly %s‘a

éyntrovers1al observat1on (Blazer, 1982) Butler & Lewis (1982)

vbe]1eve that gu11t 1s an 1mp0rtant aspect of depression among the
eiderly who- are 11ke1y to feel guilty over many past‘events of their

]ifé'which théy regréf, vBut Pfeiffer and Busse (1972) reported that .

guilt is not as important as self-regard in.the depressive‘e]derly.

However, several studies Feported that guilt is.either not présent or
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& Schlesser, 1980).

Somatic complaints of the elderly have been associated with
depression. The elderly are more likely to report their physical
complaints than their fee1ings'of depression (Blumenthall, 1975;
Butler, 1882; Murphy, 1983; Zung & Green 1972)-. Commonly reported
somatic comp]a1nts by the depress1{§ elder1y include insomnia, 1oss of
appetite, fatiqgue, headaches, constipation and various other 5"
oaetrointestina1 problems (Butler & Lewis, 1982; Gurland 1976)
However, Sa]zman ahdkghader (1975)vpoihted out that it is difffcu]t to
~associate somatjc complaints such as constipation and fatigue‘with

depression because they are often’the result of physical decline with

.advanc1ng age rather than depres&1on. - ERE
i‘;\:a ! .
: 9*
We canuot assume that comp1a1nts of memory ipss 2§§‘d1fficulty
T X ,,C 2

w1th concentrat*on and attent1on wh1ch are often reported by the
depressed elderly, are simply conseauences of depress1on, eance many
physfoal and neorological diseases aésociated with aging also
accompany loss of memory‘and ihability to attend and concentrate,
Aecurate diagnosis of depression is essential, because memoryiioss

: common]y present in depression is 11kely to respond to treatméhtt
,(Folste1n & McHugh 1978; Gibson, 1981; Kahn? Zarit, Hilbert, -&
Niederehe, 1975, Plorkin, Mintz, & Jarvik, 1985); Anxiety is another
frequently reported symptom among the depressed elderly thatfis also
present in dementia. Eisdorfer, Cohen,‘ahd Keckich (198%) have |

demonstrated that anxﬁety i$ more commonly associated hith depression

than dementia.

Incidente and Prevalence of Depression in 01d Age
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in general and part%cularfy depression in late life do noﬁ allow -
accurate estimates of,the incidence and preva1ence~o% depression ini
the elderly. Also, where and howakhe sfudies have been conducted
influence the calculation of actual incidence and prevalence,(ZaFiﬁ,
1980). ‘In general, the rate of depress%on reported’in the aged is
high; Acéording,toﬂvaenmuehle, Reckless, and Neuman (1970),
approximately 33% of 60-year-olds and over sﬁffer from some form of
depression. As for the spéciffc type of depressfon, several studies
have showﬁ that’psychotic_depreés{on ﬁs.more f}équently diagnosed in |
those 60 and over. Also, it is estimated that at the time of |
admission, between 21% to 54% of geriat;ic patiehts recefve the
diagnosis of psychdtic depréssion (Guriandfef al., 1980; Pfeiffer &

- Busse, 1973). According to Strakér,6?984), two out of every three
elderly patignts geeking psychiatriﬁ attention suffer from a -
depressive illness. B1azer~(l982) reported a‘33% incidence 0&@§

‘depressive'diagnosis among older patients. ﬁedlick &vTaubeﬁ(i980) in
their evaluatiop of various psychiatric facilities in U.S.A. found
thatw38.4% were diagnosed as depréssivés. They also noted that
dep;22sive diagnosis varied in different institutional settings.’

A Qigher prgva]gnqg of depressioq has also been noted‘in
§ufveys.of nonpatient o1der popu]atidns. It was estimated that. .
%etween %% and 10% vathe elderTy,living in the commuhity were
dépressed enoﬁgh to receive a clinical diagnos%s of depreséion
(Gurland, 1980). A considerably higher preva]énce was reported in
énother community sample of persogs over age 65. Harwin et al. (1973)u

‘ ¢ . : :
obserVed that about 50% of the elderly had either mild or severe

ws



normals. S1m11ar f1nd1ngs were reported by Nunn Bergmann,vand &

.

s

community residents (Redlich & Taube, 1980).

Cognitive Changes in Elderly Depressives

Some. forms of cognitive deficit in old agé dépreséion have been

clearly recdgnized, specially those concerned with attention,

orientationxahd méméryb(Eisdorfer, Cohen,~&_Keckich, 1983). ~ However,
there is a great aeal of tohtroversy am;ng researchers about the
nature and extent of cognitive deficit in the elderly. In recent
years, the reseérth focus has been in thé areas of memory and&ﬁearnihg
(Bréen et al., 1984; Murphy, 1983; Ok moto, Barnes, Veith, Raskind{
Inul, & Carter, 1982; P1otk1n; Mintz, & Jarvvk 1985; Post, 1982).
However, there are very féw studies that have utilized psychological

tests for understanding the natdre of brain'functioning in old age

depression, Savage, Britton, Bolton, and Hall (1973) examined the

WALS performance of hospitalized depressed patients and found that

R

they scéred lower oh"%oth pgrformance and verbal subtests compared to

Britton (1974) A]so D@nnel]y, Murphy, wxn and Waldman:(1982)

did not f1nd any deEl]ne in 1nte11ectua] funé&f%nxngégf_gii.u -;

. hospitalized elder]y depressedapat g@ts In contrast, Wh1tgheagff" A J#iu
(1973) in eva]uat1ng the WAIS performancegof th@ %lderly concfuded o :J
! e

3

that the pattern of deficits is the same ¥ the norma] depressed and -

demented e]der]y

coot
oo

. With respect to memory and learning, some contré 1ctory

findings have been réported. In terms of primary memory, Whitehead

{1973) concluded. that depressives were not impaired on -the Digit Span o

. 2 *
subtest of the WAIS. Rut these findinas are auectianahle <inca the
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and depression--without a control group of normallglderly. In
K,contfast,‘Sévége et al. (1973) usjng appropriate»cénnrgl; obServgd
impaigmé§§4on the digft span scores of ‘the aged. whitéﬁeéd (1973) ”
extended the same study and found that depreégives did'poor?y on the .
Synqnym Learhiﬁg Test énd the Seria]lLearning Test. “They were also
impaired on pdiréd—associate learning, memory for passages, and
recogqition‘tésks. Similar findings were reported by irvings,
Robinson:~and McAdam (1970). Dévices, Hamilton, and Hendrickson

" (1978) suppért the earlier findingg that depressed'dggd do poorly on
paired-assoéiate and serial'learniné tasks. On the Modified Learning

&

Test, Savage et al. (1973) noted thatithe affective group did better
than the dements, but still performed‘be1oy normals. -

Psychomator retardation in the depressed elderly has.genepally
been confirmed by research findings (Neville ﬁ‘Folsteih; 1979; Gibson
& Moyes: 1979). HéweVer, Friedman (1864) in his study o? 55Idepressed.
and 65.normal sybjects failed to find any sig%ificant differences.
between the th groups witn regard to psychométor performahée. _
According to wood, Ebert, .and Kinsbourne (1982), the depressed elderly
may have mild, reversible motor impairment. '

‘ -

Differfential Diagnoses of Alzheimer's Disease, Multi-infarct R

"y S, .
" Dementia and Geriatric Depression

’ NBtwithstandfng the fact that Alzheimer's disease«hagjbeen

studied by clinicians since 1910, scientific knowledge about its



| ,#d: ~ L ‘ .51_
'AD is progressive deterioration @f cognitive functions including ,
intelligence, memory and judgment. Honever, these symptoms are also
observed in several other disease cenditions, such as Huntington's

chorea brain tumor, Mu]ti-infanct Dementia, “etc. The "clinical

p1cture is further comp]1cated by the fact that AD is often -

accompan1ed by delirium, delus1on and depress1on creating various
subtypes of the dxsease as suggested‘1n DSM II1 (American PSychwatric
Association,‘1980). o

| Depreésive symptoms cansbe manifested in many ways and often
are'continuons with the organic symptoms of senile dementja.

Pseudodementia>is the clinical term for the syndrome in ‘which

depression masks as dementia. - Typical symptoms include confusion, s

disorientation, poor concentration, slowness in responsivity, deficits

in. short- and 1ong term memory, and d1m1n1%§§d conceptual abilities

(Janowsky, 1982).,
| &Barry Reisberg (1983) has compiled a comprehens1ve list of

c]inicalﬁfeatures in selected dfsease conditions'with iementia. The
{ ' ' :
following table (Table 2) discusses the onset:and course of cognitive

. Ny o
impairment in the three diagnostic groups.

’ , . Assessment of Dementia

Physiological Methods

2

Accurate d1agnos1s of A]zheamer s disease is the maJor problem

-encountered by both researchers and- clinicians working in this field



y AN
The mater1a1 presented on Page 52 has been removed gecause

of the unava11ab111ty of copyright permission.
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-

Th1s page contains Table 2 show1ng major clinical features
of A]zhe1mer s Disease, Multi- 1nfarct Dement1a and Depress1on
‘The 0r1g1na1 source of the 1nformat1on presented in Tab]e 2 -

s Re1$berg (1983 p. 184)
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1

tissues to determine the presence of amyloid plaques and
neurofibrillary tangles. There is fo other psychological or

physioiogfca] procedure that is capable of providing definftiee A f
diagnosis of AD during the 11fet1me of the patient. As'a consequenee
c]1n1ca1 d1agnosxs of AD is essent1a11y a dnagnosxs of exc]us1on
(Crook & Miller, 1925; Kushner, 1982' Roth, 1978)

The present s1tuat1on of d1agnost1c uncerta1nty is qexte r
disturb1ng The percentage of 1ncorreet d’agnoses is alarmwng, it
ranges from lO 30% in the general medical popu]at1on (National
Institute of Aging Task “orce, 1980). Garcia, Reding! and BTass |
(1981) report 10% toISO% error rate in distinguishing early dementia
from depression. Misdiagnosis of AD is frequent during early stages
of the disease. This creates difficulty in deve]oping.appropriate
" treatment and management plans. Accurate diagnosis is‘extreme1y
‘important for behavioral reseahch on AD so thas the eisease cou]d‘be
studied systematically from early to later stages. |

Clinical diagnosis of AD is uncTe;r'and cbmplicated, since
several o*her phys1o}og1ca1 and psycholog1ca1 disorders have similar
Symptoms. For example, Pick's d1sease Mu1t1 1nf§§tt Dement a,
depression, pseudodementwa, eICthl abuse, heavy metal poisoning,
nutritional deficiencies '1nfectious disease trauma, ane circu]atory
disturbance share dementia as. the common pathologxcal Symptom
However, 1in man. ¢ of these d1sorders the apparent dement1avcan be

reversed if identified accurately and treated ih'the‘early'stage

{Hachinski, 1983;thaehturian; 1985; Reisberg, 1983; Schneck, 1982;
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utilized euring the- past 10-15 years by.researchers.and c]fnieians,
primariTy for the purpose of screening patients with reversib1e
dementia (Lauter, 1985; Wells, 1983). Recent technological advances
have made it possible‘to'obtain noninyasive imaging ot the brain.
These techniques provide chh hore-atcurate 1nformation.about

'
neuroahatomical4aspects'of ohgenic disorders. Computerized tomography

(CT), single photon emission computed tomograpk (SPECT), and nuclear

_ magnetic,fesonance (NMR) are the major heuroimagihg methods at the
present time‘(Khachturian;‘1§85). Several 1aboratghy:diagnostic
'.teehnjques have also been found to be usefu] in differential diagnosisﬁ
of eementja (weng, 1980), such as m| asure of,regional cerebral biced
f]qw (rCBF) (Hach1nsk* ot a]., 1975; Yamaguchi, Meyer; & Yamamoto,
'1980) E]ectroencepha]ogroohy (EEG), a most widely used and easi1y

available technique in most medica] facilities (Busse,v1980), average
evoked potential (EP), an electrophysiological technique (Hendrickson
et a].,71979), and brain biopsy, an e1ectromicroscopic examination of

a

the brain tissue. ‘
' . _ : ; o
“In order to rule out reversib]e causes of dementia and

cogn1t1ve 1mpa1rment, severa] aux1]1ary tests have been suggested by

d we11s_(1979). They are: serum enzymes and e1ectr01yes complete

’

b]dbd ce11'count, urine ana]ysis chest X-ray, sero]og1ca1 test “for

H

. syph111s serum thyrox1ne thyroid tumor tests v1tam1n 812 and folate :

levels. .These tests in coannct1qnew1th other major phys1ologica1

techntdges are likely to improve efficienCy'in diagnesing degehekﬁhdve
hbrain disorder. However, it should be noted that even high]y J
soph1st1cated neurophysxo]og1ca1 techn1ques are not comp]ete1y

(

rel1able thereby pray1d1ng cons1derab1e fa]se positives, part1cu1ar1y
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in the case of Alzheimer's disease.

Psychological Methods
-Although psychometric 1nstruments'have been empldyed to assess
higher nervous system disorders-since the tjme of éinep and Simon
(circa 1900) in France, behavioral effects of specified brain iesions
manifested in test permormance beoan to be stodied systematically only
- dur1ng the 1930s and 1940s.- In thewr{?xce]]ent revuew of - the field,
Jones and Bupter (1983) refer to a number of ear]y stud1es where .
selected psycho]og1ca1 ‘tests were used to study spec1f1ed problems,‘
such as 1nte11ectua1 1mpa1rment in aphas "S  memory impairments in R
amnesia, and the effect of bra1n.1es1ons on jnte11igence and
abstraction abi]ities. Thege studies were conspicuous by their use of .
highly spec1a11zed psycho]og1ca1 tasks w1th1n the framework of -
_'trad1t1ona1 psyéhometr1c methods ) In this connect1on Luria's ‘._
contr1but10ns must be acknowledged, He started expeﬁ]menta]-c]lnical‘
work in the 1930s and continued unmil 1977 when‘he|died (Luria, 1980).
His major contributions Jere compi]ationcof a varietyeof pdychologfta]
tests for clinical use amd theory building about brain-behavior
relationships. P . T
o Psychological méthods focus upon thedindividuai’s performanCe '
ton a variety of thsks that are senswt1ve to neuropatholog1ca1
.,.cond1t1ons. It 1s-now acknowledged that psycholog1ca1A1nstruments
‘provide a comprehensive pfcture of cognitivé-impairment (Go]dstein‘
- 1984, Lezak;v1983%;- The psycholog1ca1 test batter1es are not only
objectfve oompared'to c11n1ca1-eva1uatxons (Kahn, 1975) but they also

~provide-a,re1afive1y precise assessment of the severity of cognitive
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deficits in Alzheimer's and other disorders. Sueh knowledge is

essential’ for'deye1oping appropriate-diagnosis,»treatment, management
and rehabi1itiationfp1ans.for_the patients.

Presently, a number of psychological tests are used‘for'the

'diagnosis of dementia and depression. -Among the commonly used

instruments'are; Wechsler Adult Intelligence Sca]e (WAIS) iwechslerfif_

Memory Scale (WMS), Raven's Progressive Matrices Fu1d S Obgect Memory
.:Evaluat1on Test Ha]s ead Reitan Battery, Aphas1a Screen1ng Tests

Tra1l Mak1ng Test W ,consin Card Sorting: Test, and Lur1a Nebraska N
A

Neuropsycholog1ca1 Battery. Recently, Hachinski (1983). has identified_ “

‘thirteen items to derive an ISChemic score to assess dementia.

:Hachinski's Ischemic score has been ya]idated by several researchers |

as an effective ¢linical too] for differential*diagno:is of AD and MID v

(Re1sberg, 1983) However the prec1se nature of 'eurcasycho1og ca]

1mpa1rment cannot be assessed with the Ischem1c scor2, since 1t is
based primarily upon c11n1ca?‘observat1ons.

Hemisphere Functions of the Brain

' S1nce neuropsycholog1ca1 methods acknowledge the 1mdortance of

o,

hem1spher1c spec1 lizaiton in cogn1t1ve funct1on1ng, the fo]]ow1ng Q

section will present a-brief reveiw of cerebral 1atera11zat1on_and its

behavioral 1mp11pat1ons %ﬁ

!

The cerehral cortex wh1ch 1s the most h1gh1y organ1zed

correlat1on centre of the bra1n 1s d1v1ded 1nto two morpho]og1ca11y
1dent1cal but unct1ona11y dlfferent parts (Golden, 1978;»Lezak,

€§$83)..'Both,the right and the left hemispheres are considered

I
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responsib]e\for higherhmental functions. LCerebral Lateralization'

refers to ‘the anatom1c and funct*ona] d1fferences between the two
ha]ves of the bra1n They d1ffer 1n p;;marw cogn1t1ve functioning and‘
in processing behav1or (Kunsbourner 1982) The left is spec1aleed'
for the analyt1ca1 1og1ca1 mode 1n which verba] aspects are moge

q 1hv01ved whereas the right 1s spec1a11zed for the ho]1st1c ‘gestalt

o

0. mode wh1ch is concerned wlth v1s1o-spat1a1 re1at10ns Thus the main
?unctwonal d1fference between the -right and the Teft hemvsphere is
that the 1eft hemlsphere 1n most people is dom1nant for speech or .
verbal st1mu11 sudh,a; read1ng, writing, understand1ng and speak ng,

:Hawhereas the r1ght h%m1sphere is mainly concerned with med1at1ng »

| comp]ex nonverba1 stimuli. A]so rlght and 1eft hemispheres differ |,
from’ each other in baswc process1ng of the stimuli. The_left K -
hemasphere has been cons1dered by Nebes (1974) as . the analyzer and

*the r1ght hemwsphere as the synthes1zer . De Renz1 and Fag1lone_
(1967) have hypothesized that functions of the right hem1sphere are

more d1ffuse51n nature whereas ﬁuncttons of the 1eft hemisphere are

' mpre foca] Similar findings: were reported by Semmes (1968) &
found that right he here damage produces tactile 1mpa1rment 5w
hands while persons w1th left hem1sphere damage experienced tactile : /’
1mpa1rme t on]y in the contralateral “hand., Kertesz and Dobrowolski
(1981) also support defuse organizationfof the right hemisphere,

The two hem1spheres differ not only in their cogn1t1ve'
activities, but also in their emot1ona1 behavior. D1fferent emotional
changes are noted‘in‘injury to left and rfght‘hem1spheres (Sackeim ‘
et al., 1982; Valenstetn & Hei)man,J1979); -Patientsﬂwith rignt

“hemisphere impairment fee]*euphoric’andlare less likely to be aware of
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their mistakes, therebybbehaving inapprOpriateTy in social situatjons.tv

e

Emotional tone, facial expression and quality of vo{ce ére all under .
the concrol of the rioht‘hemisphere Thus, the person w1th rfght-'
hemisphere dysfunction exper1ences d1ff1cu1ty 1n show1ng approprwate
emotions (Morrow,%Vrtunsk1, & Boller, 198}) ‘ The common emot10na1
behavfors noted in 1efc.hemisphere dysfunctions are anxiety and"
depression -Catastrophic reaction and agitation” are a]so present
(Gainotti “C1anchett1 & Tiacci, 1972 Galin, 1974) f However 1t‘”'
- should be: noted that it is extremely d1ff1cu1t to sepa#ate the
funct1on1ng of the two hem1spheres since’ they are t1ght}y connected
together o{/the corpus collosum (Go]den,l979,éLezak 1982c)
| 'In the following section functional chdracterispits ofrboth :

hemispheres will be reviewed separately.

Left Hem1sphere - : - .

As menr10ned ear11er the 1eft hem1sphere is pr1marm1y
respons1b1e for;verbal.funct1on1ng¢§ [t 1nvolves.reading§ writino,
speaklng, verbal memory and comprehens1on of verbal mg§%{1ais “Thus _
it s more expressive in nature (Lezak 1982) .. j&at1ents with left
hem1sphere dysfunct1on are likely to have difficulty in understand1ng |
ahd-articblating speech becausebtheir ability- to break down words into
basic phonemes is 1mpa1red (Lurié -1966). They are unable to produce
sentences “in Togical, gramnat1cal1y correct and understandab]e manner, -
Ab111ty to solve mathemat1ca1 ‘problems is a]so 1mpa1red (Lur1a 1966),
D1ff1cu1t1es in rememberxng verba] materials and speak1ng words

correctly are other notwceable 1mpa1rments (Lur1a, 1966). Accord1ng

to Luria (1966), the'verbal type'of spatial ability is dependent on.
,\ . b . " ' - ) N
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‘thefTeft hemisphere. A Tesion in the']eft’hemisphere affecté the
. ;bility to understand spatial relafionShip,‘eshecially when verbal
.command is requ‘red to complete the tasks. The patients also have_
;'d1ff1cu1ty 1n understand1ng words  that . convey spat1al relat1ons such -

as' the words below and above (Benton, Levin & Van Allen, 1974, Luria,

" 1966).,

$‘

Right Hemisphere .

The right hemfsphere is brimari]y monverbal with limited
eapacityhfor verbal materialr(Zaide], 1978). The righf hemisphere
processes information through visio-spatial modalities. Damage‘to the
Ahfght hemisphere affects the ability for tacfﬁ]e and_hisuel
recognifibdﬁ visfospétfalememory, drewing,,rememberfng nonverbal
material, ability for spatia1'orientation, discriminetion ef colors
accerding to hue and diseriminating_hhsical sﬁundsvﬁLezak,,l982;
‘Searleman, 1977). Poor rhythm of speech'and tone .quality are’evident
in the monotonous‘speech‘that is cheracteristjc of the right
hemisphere impairment. ‘Automatic fuhctions are also impaired.

{1980) reported that reaction time mediated .

Hei]man‘and Van Dee Aba

. o ran LER ‘
by the right hemisphere is faster.than that -of the 1eft.hemispherei
Thus, the right em1spher- can be cons1dered dominant. 1n attentxon,

Cons1derab1e re : “,d negto determ1ne the role of

the r1ght hem1sphere in Spat1a1 grhéhﬁatfﬁn and” awareness. It has
been cons13tent}y noted that the r1ght hem1sphere is 1mportant 1n
depth perceptlon and. stereoscop1c-v1s1on (wezak 1982) The ab111ty

'to perce1ve two or three dimensional re]ag onshwps is affected by the

r1ght hem1sphere 1es1on (Durnford & K1mura, 1971). Visiospatial

"
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memery, perceptuel conceptua1 organizatfon,vand spatia]-orfencation
are also‘defecpfve dce,co the right hemisphece impairment;““Patients
have difficutty in fiﬁajﬁg'theﬁr ways- around (Carmen & Nachshon, 1971;
‘Dee & Van.Allen, 1971), Patients with the right hemisphere lesion
-experience difficulty 1n;ee3uenciﬁg,,ordering, and making sense out of
. complex é}tuations and stiﬁsli,when verbally pkesenced (Lezak, 1982).
However some Verbal abi]ities pr1mar1]y recept1ve 1n nature involve

functxonvng of the r1ght hem1sphere (Gott 1973)

-

1 9

Functional Units Within the Hemispheres

Each hemisphere is-divided into four lobes: (a) Parietal lobe,
(b) Frontal lobe, (c) Occipital lobe, and (d) Temporal lobe. A brief
review of the functions of each is preéenced below. &

Par1eta1 1obe

\1-‘_‘

The main funct1on of the parietal 1obe is to procecs somato-
sensory 1nformat1on from the body (Luria, 1965 1973).  The pariental
1obe conta1ns secondary and tert1ary assoc1at1on areas. Damage to
these association areas’ may produce 1mpa1red recognition of various
stimuli (Lezak 1983) Inab111ty to recogn1ze objects or d1scr1m1nate
~ between two po1nts by touch (astereognosws) is prominent in
parietal lobe d1sturbance. Finger agno$is, the'inabi1ity;to»rocognice'
which finger 3s$todched, may also resiilt due to damage to either side
of the‘parietal Tobe (Gainotti; Gianchetti, & Tiécci, 1972).

The impairment of:parietal—bccipical*area is invo]Qed in the
ability to understaﬁéféﬁd manipulate arithmetic symbols (Benson &
Weiss' 1972) Howevér def1c1t in this area does not affect the

ab1l1ty to do we11 memorlzed arlthmet1c problems where on]y memory is
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involved, nor-the ability to solve mathematica]'prob]ems. This

Va

1mpa1rment also affects the ab1]1ty to relate verbal and 'spati aI

'concepts. For example the pat.ent with par*eta] occipital damaée is

unable to tell time only by the spat1a1 position of the hands of the

clock. The understand1ng-of words which indicate spatial

L]

retationships, such as above and be]ow'is‘1ike1y:t0'be'impaired

(Luria, 1973; Lezak, 1983).

The par1eto occ1p1totempora] area is responstple for

-1ntegrat ng 1nformat10n from all sensory madalities and is important

in many speech processes. Reading and wr1t1ng sk1115, and ‘the ablluty

to associate names with objects are adversely affected by damage to

this area (Butters & Brody, 1969; Luria, 1966). Also, deficit in

}.1esions are: (a) problems

verbal memory results from.lesion in this area (Warrington &»Robin;

1970). - ;

Frontal lobe - R _ =

The fronta]\idbe,'the 1aréest part of the cerebrum, 1§
responsible for, all intellectual activities such as the ability,to !
think, use ianguage and utilfze the'hidher mental processes. o

Cogn1t1ve and emot1ona1 behav1ors are mediated through the frontal .
%

~1obe.' It is the site of 1nterconnect1ons and feedback between major

sensory and motor systems of the body. ‘The_frontal Tobe corre]ateS‘

incoming information from all sources--external, internal, conscious,

“and unconscious (Luria, 1973). Accdrding to Luria (1973) frontal- lobe

disturbance tends to have repercussions throughout the behavioral

repertoire.

“Very briefly, some specific cognitive defects of frontal lobe.

_;hearning new associations with



~

rev1ous]y learned stimuli (Mi]ner 1971) (b) defective abstract

inki ng and perseverat1on and -rigidity in response (Lezak, 1983),
e association between 1anguage behavior and ongoing activiti es,
(d) defect1ve v1sualtﬂfann1ng ab111ty (Teuber, 1964) (e) impaired
short-term memory (Lew1psohn, Zieler, Libert, Eyberg, & Nielsen, \
'1972), (f) lack of 1maginaﬁive and innovative thinning (Zangwill,
1966); and (g) impaired'orﬁentation and judgment of time (Benton,
e)y
Occipital lobe - |

& : : -
Lesions in the visual association area of the occipital lobe

result‘in{visua]’agnosfa or visual distortfdns (Lezak, 1983). In
- visual agnosia the patient is unable to synthes{ze input into a
_pattern‘form. General inte]]ecﬂua] deterioration is a]solnoted*
(Rubens, 1979)} Disturbances.dn the occipital iobes also produce
simultaneous agnosia, where the patient has difficulty in‘perceiving
two objects or two sensory attributes of aaeingle object at the same
_time. SinCevobEects areﬁnot seen as- a whole, the person has
difficulty in. recognizing the objects. Luria (1965) has attributed
this to the pfob]em‘in shifting attention stemming from disorder of
'kthe motof movenent of the eyes. This causes difficu]ty in scanning or
prov1d1ng d1rect attent1on ‘to important details of the st1mu1us |
The pat1ents with 1eft occ1p1tal damage may have d1ff1cu1ty
?uw1th read1ng or recogn1z1ng the letters or numbers (A]berta, Reches, &
S11verberg, 1975; Damasio, 1977). They are also unable td remember
A 4

verbal mater1al presented 1n v1sua1 form (Benson, 1977). Damage to

"the right occ1p1ta1 areas is 11ke1y to cause d1sturbance 1n=spat1a1-
DTS -
perceptua]_onnentat.on to v13ua]gst1mu11 (De.Renz1, Fag]1on1, & Scott,
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1970). As a result, a‘person may have difficulty in localizing

oneself in space by means of visual cues (Oxbury, Campbell, & Oxbury, -

1974).

Tempora] 1obe

The temporal lobe is ma1n]y concerned with hear1ng and related
funct1ons, such as auditory memory, and complex perceptual
' organization. The anterior-medial area of each temporal 1obe is
c]ose]y assoo1ated with the 1imbic system As a result, lesions 1n. 

the-temporal ]obe are likely to produce visual or auditory

t

L

hallucinations which may lead to personality changes_and a variety of
psychiatric problems usually assotiated with limbic disorders (Lurfa,
! 1966). Learning as well as-]ong-term3memory are affeCted by the loss
of those areas foundﬂin.hippocampal disorder, Sequencing abi]ity'is
' 'ajso impaired by‘damage t0'tne’tenooral Tobe (Mi]berg; tummings,

;Goodglass, & Kaplan, i979). However, general‘intelleotUa1 ability is~”
notaffected (Milner, 1972). |

Left temporal Tobe 1es10ns are 11ke1y to d1srupt receptive

1anguage processes. Rhey a]@boaffect the ab111ty of phonet1c ana1y51s
necessary for reading, wr1t1ng and speak1ng The pat1ent is unable to
monitor his or her own speech (Fedio & Van Buren, 1975). The patients.
wtth 1esion'in_the right tenpora1 Tobe have prob]ems_witn nonverbal
sound comprehension, djscrimination and recognitton; _Their aojlity to
distinguish‘tones, tonal patterns and beats arefimpaired (Luria, 1963;

Vignolo, 1969).
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Neuropsychological Assessment

Neuropsychology and Clinical Neuropsychology

Neufopsycholggyvis‘a rapidly-develoding branch of psthology,
although it staftedlqs alsubspeciality of clinical psycho1og¥ in the
‘United States shortly after World War II (Matarazzo, 1972);' It is éd
appTiéd stignbe, based*ﬁpon the basic discip]ihes of neuro]ogy and
psychology, and is concerned mainly with the study of brain—behavioﬁl ‘
re1ati6nsh1ps. According to Hamsher (1983), neurobsychology'is'the
studyvdf'fUnctiona1 output of the cehtra1 nérvous systém. Becausg of
its embhasié on brain—behavfor ré]atiOnship, the field of neuro-
':pSych01ogy has- become centraf?to é variety ofiﬁasic.and clinical
v d1sc1p11nes such as med1c1ne neur?éogy, psychiatry, -rehabilitation
meducune -gerontotlogy, etc. In recéthyears increasing use of
' neuropsycholog1cal knowledge is beung ﬁsde in educat1on, employment ,

and forens1c work

A sub- specwalxzat1on of neuropsyc oiogy is clinical neuro-

psycho]ogy where the’ pr1mary focus is gpéﬁ%@ghavioral expredsion of

oL

bra1n dxsfunct1o . Information about et1o%, ﬁ, severuty, and
localization of cerebra1 impairment is esseﬁtjaﬂ for 1dent1fy1ng

neurobehaviora1\syndrgmés and for making accurate diagnoses (Hamsher,

1933). Clinipa].neuropsycho]ogists’not only help in the diagnosis of

organ1c1ty, but they also provide expert1se in developing appropr1ate

.

plans for treatment, management, and nehab111tat1on (Go]dste1n, 1984,

Hamsher, 1983; Le;ak, 1983).
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<ationaie and Gr-1s of Neuropsychological Assessment

Clinic  psychologists have‘aTways been interelted in the
assess' +7° . brain damage or organicity, since abhormal test

. wdnce may be due to psychOpath01ogy,'mental retargation or .

_orjanic involvement. ‘In recent years, the tenn,néurqpﬁychological
assessment has repléced%the old termindlogy?-“feétgio?Tbrain damage or
' organicity”-Fto_ref]ecp the ‘advanced state of knowledge .of
neUropsychp]ogy. The basic goal of neuropsychological texting is
‘assessmént of brain funcfions through behayﬁér.' Ralph Reitan-(;974)
‘explains that neuropsychological assessment.consists of tests fhat are
"sensitiQe to the cohditions of the brain" so that chang§’1n<bra1n
_functions is ref]ectgd in tesf perfbrmance. ’

It is we]l-kgown thatiinjury to different regiong of the brain
produces differént Behaviora] changes., By examininé-pértiﬁular
behavior changes, it is possible to predict the site and size ¢f brain
impairment. According to Gdestein; the aim of neuropsycholﬁgicai

assessment is ...]argely that of determining the pattern of the
patient's preserved and impaired functions.and'inferriﬁg from this
pattern what the nature might be of the disturbed brain functions““,“
(1984, p.186). The foremest goal of neuropsychologiéa] assessment is
to provide an accurate diagnq@ﬂs of bréin.dystnétion;. According to
Le;ak (1983) é]ihica] neuropsychological evaluation must have three
main goals: (a) diagnosis, kggfpapient care or rehabi11tatfon, and
(c) research,

: Thus, geuropsychological assessment is essentially an,

e

evaluation dAZ:he brain's capacity for rational thought,

communicatio;%fmemory, learning, perception, motor functions, etc

!
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(Hamsher, 1983). As is obvious, such an assessment should be

‘extremely lyfful in differential diagnosis of psychiatric as well as

j‘organicigwsorders._/

éigidiscussed before,vthere are several good physiological
measures such as CT scan, PET scan, MNR, etc., that have been employed
in*determfning the site and size of brain 1esions. Yetino assessment
of hrain~damage is comp]ete”without a comprehensive assessment of

”neuropsychological‘functioning (Garcia, Reding, & Blass, 1981). In

fact, the demand for neuropsycholog1ca1 assessment has been growwng

o

.steadaﬂy in the past ten years among menta] health profess1ona1s and

behavioral scientists.,

.

Comprehensive Neuropsycho1og1cal Assessment\

k/ At present, there are_ Jor c11n1ca1 approaches to

neuropsychological testing., One is spec1a]1zed;approach in which
tests are selected individually for .ehipqtdent on the-basis of
'referral duestions, clinical interrial,vend hﬁstory ot patient. This
épproach is called:the "flexible approech“ (Benton, 197 ). Another is
. @ comprehensive battery approach in which-a fixed set of neuro—ﬁ |
psychological tests arefgdh{histered. A comprehensive
neuropsychologica1‘assessment battery is defined by Goldstein (1984)
as"...a procedure that assesses all of the maJor functxona] areas
genera]ly affected by structura] bra1n damage" (p:181). The‘maJor
:funct1ona1 areas 1nc1ude cogn1t1on percept1on, attention and motor
’skills. Thus, a comprehens1ve neuropsycholog1ca1 test battery is

supposed to be able to cover: al] areas 1mportant to the understand1ng

of bra1n behav1or relationships.’ Goldstein (1984) explains
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. o

. comprehefisive neurbbsyChologiGal assessment as‘tol]ows-

...assessment typ1ca11y involves the funct*onat*@reas
~of genera1 intellectual capacity, memory, speed; and
accuracy of psychomotor activity; visual- -spatial sktl]s,
visual, auditory and tactile percept:on lapguage and -
attention. Thus,. a comprehens ive nebrbpsyc ological ,23 ,

assessment may be defined as a procedure that at least
surveys all of these areas. In practical terms, a:

survey is all that is feasible if the intent of the
assessment is to evaluate all areas..;"{p 185)

3

Wy 4‘n.‘-

7+ . Although several individual tests are aVa11ab1e and are be1ng

- w1de]y used for screen1ng organ1c1ty, at present there are on]y two‘

mawn comprehens1ve neuropsycholog1ca1 test batter1es namely the

. Ha]stead Re1tan Battery and the Luria-Nebraska Neuropsycholog1ca1'.
’}Battery Both these battaﬂl\s share a common purpose, but they’ d1ffer
:*n several important ways.. A br1ef descr1pt1on of these two -
1nstruments is Tikely to provwde better understand1ng of the nature of

comprehens1ve neuropsycho]og1ca1 ‘tests.

The Halstead Rewtan Battery

S1nce its development 1nuthe late 19405 the Halstead-Reitan
Battery has been widely used 1n c17n1ca1 settvngs. Several
mod1f1cat1ons have been 1ntroduced in th1s battery on the basis. of
clinical and emp1r1ca1 research during the past~40 years (Golden
'1978, Reitan & Davison, 1974). The test battery was developed by
Beitan who expanded the earlier'laboratbryﬁwork of Halstead in 1935"'
hith-neUro]ogieal patients. Since conteht‘of‘the test battery is
- somewhat f]exib1e, ttinicians and researChers can select a number of
tests covering a'wide range of functiona)_areas. HoWever, most,

clinicians use a set of 11 tests. They’are: (a) Wechsler Adult

Intelligence Scale (WAIS), (b) Category Test, (c) Critical Flicker .

Fusion Test,'(d)'Tactual Performance Testﬂ (e) Rhvthm Test.
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(f) Speech-sounds Perception Test, (g) Fﬁnger Oscillation t,
(h) Time-sense Test, (i) Trail Making Test; (j) Aphasia Screerling

‘

Test, and (k) Minnesota Multiphasic Personalityylhventory. ach test

- in the.battery is independent’and may be administer® separately from
each other. However, itiis genEraliy advised to administer a certain
~'nuhber of tests in order'to derive an 1mpairment index. On the basts
of recent'reviewsﬁ the Critical Flicker Fusioh Test and the Time-sense
Test have beeh“dropped from the Halstead-Rettan Battery,)because ot (
n_their oi:gnostic 1nefftciehty (Ball, 1981).
| ~Scoring and interpretaton_of the Halstead-Reitan Batteryfis

flexible. Sco®ing varies with the tesf, time to“cohptete‘the-test,
errors,.and aumber of correct'responses. “An impairment‘index with
values ranging from 0 to 10 (least to most) was_oevised by Halstead
for~makino gross diagnosis. jNormal brain functioning is assumed when
the Impairmeht Index is at S'ortlower. -Clinical ihterpretation-of the
itest‘soor%§Ais guided by-]eveT of p%rtormance, patterh of'performance,
"specific behavioralfdefitits; and_comparison of rtoht anojleft‘brafh
funct1on1ng (Goldstein, 1984). ‘ | |

Cr1t1ca1 Evaluat1on of the Halstead- Rettan’Battery. Although

the Halstead- Re1tan Battery c1a1ms to be a sound diagnostic
. fnstrument there are seVera1 pract1ca1 1im1tationsw First ofia11
| the battery 1s too 1ong, requ1r1ng approx1matae1y six to e1ght hours
of adm1n1strat1on t1me.‘:5econd\ the tests do not have ~any theorettcal ‘ f?
foandat1on. They are based pr‘mar11y upon empirwcal &c11n1cal) work. ‘;ai' |
Therefore the battery -does not generate new .ideas regard1ng brain- .

behavuor relat1onsh1ps (Go]dste1n, 1984) Th1rd the Ha]stead Re1tan

tests are not very Spec1f1c about the assessed cerebral funct1on
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(Luria;'l973). Fourth, the presence or absence:of brain damage is
.determined by an Impairment index which has been found to‘oe less
aqcurate than the informaton obta1ned from c11n1ca1 Judgment
1nterv1ew, and med1ca] history (Goldste1n, 1984).‘ F1fth, the Battery
"is not very comprehens1ye because jt~neglect5jthe area of memory
complete1y. Sixth, the Halstead-Reitan tests are not sudtable.for
.thorough eXamination'ofupatients‘with various sensory or motor

handicapsv(Butters, 1983). 'Seventh, the test battery is not senSioive

enough to distinguish between brain damage.and schjzophrenia“(Heaton‘&f'>'

CrowTy,-1981).. Fina]]y, the'tests used in the.battery are highly
correlated, therefore the 1nformat on obtained from the various tests
is general]y redundant

The Lur1a-NebraskawNeuropsychoﬂogicaT Battery (LNNB)

This is & recently developéd comprehensive neuropsychological
DR . ‘
assessment battery mainly gerived from the works of Luria, a Russian

neuropsycho]ogist who had deve]oped highly'sophisticated clinical

o

methods for evaluating organic patients. Luria's work became hette
'known in the west with the pub11cat1on of h1s books ir. the Eng11sh

1anguage Lu91a 1966 1970 1973). Before describing the LNNB, it

may be appropr1ate to d1scuss Luria's. theoret1ca1 mode1
. {

" Luria’ s;ﬂode] of Neur0psycholog1ca1 Functxonwng. Luria (1973)

belleves that the sensory and motor. functxons of the human brain are
suff1c1ent]y localized. Complﬁx funct1ons on the other“hand are -
'under coord1nated contro1 of a number of bra1n structures with' hwghly
spec1f1c functlons In contrast to the tradwtﬁnﬂ neuropsychologmal
approach focusing upon bra1n 1oca11zat1on Lur1a S theoret1ca1 mode
‘emphasizes .the functional organization of the brain. ' Thi's functionar

2fy
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system attempts to describe a given behavidhgjmiterms of the

hypothesized chain of inter]inhed part§ of the brain. vAs,explained by

]

" Golden-(1981): | ; o
| u“...each brain area“involved‘in,a behavior forms a link
in the overall chain. All behaviors are presented by
functional 'systems with multiple links representing each
of the three major units of the brain." (p.193)

. Lur1a conceptualliﬁs the human brain as cons1st1ng of: three
main blocks or -units of hasic funct1ons. They are: (a)-the Ret1cu]ar_
System, (b) the Sensory Reception and Integration dnit, and (7é.the
Planning, Eva]uation,'and Motor Output Unit. TThe first unit is
located in the upper and lower parts ofithe orain stemvieticular
formation. Th1s structure contro]s wakefulness. and memory traces, and
.regulates the energy 1eve1 of the cortex. In add1t1on'to the genera].
functions, the f1rst>block provides stabiltty to the organization of )

>
!

var1ous cortical processes. . | .
The second un1t is s1tuated in the rear s1de of the -cortex and“

has h1ghly spec1f1c funct1ons, such as analysws, codxng and storage of
information. -In" oontrast to the f1rst block, 1nJury to the secohd
un1t'produces spec1f1c functional def1c1t for example, loss of vision.

L or hearing. The cortical areas in the second block have a
h1erarch1ca1 organ1zat1on cons1st1ng of a pr1mary Zone (records
sensory 1nput), a secondary zone (organ1zes and codes 1nformat10n)

- and a tert1ary zone (comb1nes overlapp1ng d\ta from different sources

- for organized behavior). The frontal 1obes are 1nc1uded in the th1rd

~unit which regulate attent1on-and concentrat1on, and are involved tn

i'comp]ex'cognitji% functions.‘ Luria (1970)«asserts that’a1though
sfmp)e'sensory and motor functions arevrelatiyely Uninfluenced byithe

frontal lobes, they play major roles in complex,behavioral processes.
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'l

Lur1a s theory of functi onaT systems suggests that the brain is

nunther completely 1oca1*zed nor comp]etely‘hol1st1c. Different

. S
parts of the bra;n have specwa]ized functions yet there exists a

dynamtc system of 1nterre1at1onsh1ps between bra1n structures Thus

the" %Qrge b]ocks or units are involved in all functional systems.
!

o

’InJury to a particular brain area may not resu]t in a spec1f1ed
behavioia] dysfunction; It is ﬂnportant to note that_although Luria's
model 1is highly sophfsticated, he devised clinical prOCedures_to break
thelcomplex functions into simple testable components so that '
behavioral ‘deficits could be 1inked'to specified brain injury.

' Lo S iy
"fest Development. The innovative approach presented in Luria's

work, attracted Anne-Lise Christensen t0 stndy with Luria in the
‘Soviet Union. She was the first person'tobwrite a book explaining

s

Luria's techniques. She also pub]ished a test kit containing a manual

of 1nstruct1ons and test cards’ On ‘the bas1s of theory and mater1als '
used by Lur1a and his coworkers (Chrlstensen» 1975) However

% Chr1stensen s kit did not prov1de any 1nformat1on about 1mportant )

\psychometr1c propert1es, such as standard1zat1on cr1ter1a norms

re11ab111ty, and validity.

fn the 1ate 1970's, Golden and his associates- undertogk the-
. b7 b
task of developing,a psytnometr1ca11y respectab]e 1nstrument in
R
‘respect of standardtzatwon rel1ab111ty and va]1d1ty incorporating -

Luria's methods (Golden, Hammeke, & Purisch, 1978; Purisgh, Golden‘&
Hammeke, 1978). Go]denfs‘pioneerjng work stimulated the interest of

many other serious lgyestigators in the fiéfd_df'neuropsychology ari

o

500N a Mmassive literature became awa11able. In 2980, Golden and

»

coworkers pub]tshed the Lur1a Nebraska Neurepsycholog1cal Battery

@
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(LNNB) with test materia]s ahd;an exCellenthmanbal WThe popular1ty of ]f
this te§£\tan be assessed by the fact that w1th1n f1ve to seven years
the LuriasNebraska has become a 1ead1ng competitor of the | “
Jalstead-Reitan Battery. ance its publication the:batteryrhas been -
used extens1ve1y in ‘clinical and research studles. '

The Lur1a Nebraska d1ffers from the Ha]stead Re1tan in several
h ways. The adm1n1strat1on time is cons1derab1y less; it takes about
two or two and one-half hOurs on]y to adm1n15ter the entire LNNB., It
is well-standardxzed in test 1tems,vadm1n1strat1on, and scoring., It
coyers:brdad'as well as spetific areas of heurbpsycho]oQica]ﬂdeficits.
Furthermore; precisé Tocation of brain damage is claimed to_be‘
, possible;v Thendistinctive characteristic bf_thjs battery is the use
- of indiV%duaJ ﬁtems instead of the test as_a unit (Galden, 1981).

Crdss-va1idation studies reported‘by Golden and his associates
are genera]]y favorable'(Golden'et al., 1979, ‘1980). Content and
d1scr1m1nant va11d1ty studies are also satlsfactory The test was
ab]e .£0 d1fferent1ate a m1see11aneous group of brain damaged patients
from normal controls and sch120phren1cs (Go]deh, Hammecke, & Purisch,
't1978); Predictiyeavaiidity of the;test‘has not yet beenuestablished
(Go]dstejn; 1984);. Studies on construct validity are not sufficient
yet to claim LNNB'S“ adequacy (Go]dstein 1984; Lezak,: 1983).

: The pr1nc1pa1 advantage of the Lur1a Nebraska is that at is
based on the theoret1ca1 principles ;; neuropsycho]og1ca1 funct1on1ng'
which makeslihterpretation ]ogiea]. It is also flexible, easy to
administer and inexpensiye.(Anastasi, 1984 Go]dstein, 1984; Lezak,

1983).

Critical Evaluation, . origin- in 1980, ‘the LNNB has f//f
N ) . . k
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been: subjected to considerable debate among researchers. Both.
positive and negative arguments‘have,beeanresented._'Ihe cnitjcisms,
of the LNNB are both specif1C'and'§enera1. There are two0 general
criticisms. Fipst, the Lﬂr{a-Nebnaska Battery does not reflect
Luria's thinking acturate1y, and as such his name should not‘be used
" (Goldstein, 1982). The second orit%cism is concerned with |
methodological issues."Adams (1980) griticized subject selection,
‘test development and qualification methods with the‘SUQgestion that
further developmental studies were needed befohe makingrciinical
applications of the-battegy.':Spiers‘(19813~1984) is critical of the
LNNB'sitlaim of provﬁdind‘comprehensive'neonopsychological assessment
and:discniminating between various neurological populations. Thev-
battery also has been fons1dered d1agnost1égl1y unreliable (Adams -
Brown, 1980; Crosson,, & Warren 11982; Delli & Kaplan 1982) Crosson
andearren (1982) foun1 that LNNB does not prov1de suFf1c1ent data to
‘3identifyf§§ba51c d1sorders and m:s1dent1f1es the side of the 1es1on in
ﬁaphasfc patwents., Another spec1f1c cr1t1c1sm 1s that the battery 1s
heav1nv 1anguage-or1ented The memory scale 1s a]so cr1t1c1zed
because comprehensive assessment of memory is not poss1b1e9w1th LNNB
(Russell, 1981). Golden has attempted to improve the battery by
adding several itemskinvolving delayed recall in the next version of
theAbattery (Go]dstein,v1984).

Other critical issues mentioned in recent literature are
concerned with the proper utilization of LNN8 in c11n1ca1 sett1ngs. |
However, Go]dste1n (1984) belieyes that LNNB ", . .may be so used as_'h

19ng as 1nference made from it do not go beyond what can be based on

“the available research literature” (p.206). .Stambrook (}983) is

-
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correct when he says;e “The clinical utility‘of the LNNB doestnot
;depend'upon_either the‘oublisher's and-test deveioper‘s claims, or'oh
conceptua1'and.methodo1o§1ca1_crittoues, but upon oaré%u11y'p1anneq
and well- executed research” (p'266) ' .

H Notu1thstand1ng the fact some of the criticisms of LNNB are
: very strong, it is ‘too early to make a-definitive eva]uatzon of this
battery in the absehte of contro11ed studies on normals as well as on.
organic patients (Goldstein, 1984; Stambrook, 1983). | " |

As discussed above, both the batieries have advantages and

: disadvantaoes. The Ha]stead Re1tan is well estab]1shed and deta11ed
but it is quite 1engthy, cumbersome ahd neglects some.spec1f1c areas,
spec1a11y memory. ’00~the other hand the Luria-Nehraska'is brief, but
fairly,compreheosive. However, at present LNNB‘is subject to
kconsiderable controvery among researchers. The claim that this
battery is based on Luria's theory and methods has not been verjfied-j

(Goldstein, 1984y, — - ’ o ia

Sumary of the Literature Review

\»‘N t
o

3

_ Normal Aging Process.

Since age associatedgchanges in-appearance, physical and mental

capacuty, andqbehavg" gt seem to fol]ow any typical pattern,

researchers 1n thef‘ 5 éggest conceptualization.of agihg at three

1evels t(a)ﬁbto{oéiééj)ﬁ(ghg; (b) psycholog1cal aging, ano (t)

sociologfca1'aging Tt 1s assumed that the processd%f agwng ig Qf v

a 1§hg and gradual decl1né 1n a]] the threeﬁ!reas. In81v1d i v
- .

d1fferengesh1n ag1ng may be expla1ned as due to the cdmp]ex B
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~interaction of genetic endowment,'psycho1ogica1 ractors and social
_ : ‘ : ¢
conditions. = - - s . s L
Most geronto1og1ca1 stud1es have focused upon age differences

1n cogn1t1ve functioning. Some researchers observe cogn1t1ve dec]1ne

' w1th advanc1ng age, ‘while others believe that cognltwve ab111t1es are ’

‘preservedee11 1nto the-80s and 90s. %1t is apparent that considerablev'

research is needed to achieve proper;understanding of the normal aging

iy ' . P . | a™

process. : - ,
. , , , ¢

L. Although there*is little agreement about the exact nature and
'amOunt of cogn;&1ve, affect1ve ‘and’ behav1ora1 changes with advanc1ng
age most studles suggest s1gn1f1cant re]at1onsh1ps between age and :
performance on neuropsychologxcal tests.  This re]ac1onsh1p is |
generally acknowledged to be the fuhction of the normal aging'process.
~ The dec]ine\maysﬁirt ear1ierA§n 1ifg, or may remain confined to‘only
selected areas of neuropsycno1o§ica1»functioning.. However; some
.geronto1ogica1 research suggests that test. performance of those oVer’

65_frequent1y falls in the range of brain'dysfunction, a}though

education and intelligence c]ear1y‘cdnfbuﬁd;this_interpretation.

| ~

R .
Abnormal Aging Processes

»

‘Alzheimer's Disease (AD),;Multj-infarct Demenf%a (MID), and

Depression (DEP) are common disorders in the elderly population. . .

Impairment in cognitive functioning, such as intelligence, memory,

Zhabstract thinking, and Judgment are observed in all the three-

disorders. - L
-~ Alzheimer's Disease (AD) is a serious-disorder of the later

decades of 1ife producing diffuse detFrﬁoration of thought, memory,'
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and other major cognttive7tunct$ons. fAlthough earty'symptoms of AD
are typ1ca11y subtle, several- neuropsycho1og1ca])changes ﬂssocxated
w1th frontal temporal and par1eta] areas of~the bra1n_become ' s
con5p1cuous as the disease progresses. Behav*ora] symptomslof‘the
- frontal lobe damage cons1st of 1nd1fference to soc1a1 decorum 1oss of;v
' persona] care,_]ack of 1nterest in the environment, and poor 1nsight; |
.Tactile agnosia -and aphasia'are‘two majOr behavioral symptoms of the'~
parietal Tobe'dysfunction. The temporal lobe damage may be
respdns1b e for speech and 1anguage d1ff1cu1t1es resu]twng in -
simplification of Janguage durtng the advanced stages of AD. A]th0ughn
- the etiology of AD is not clearly established, the pathology of this';
‘syndrome'includes'the presence Of senile plaques, the 1oss ot‘neorons
1n the nuc1eus ba5111s and deplet1on of cho]unerg1c act1v1ty

Mu1t1 1nfarct Dementta (MID) s character1zed by spotted areas;
of dead brain t1ssue produc1ng focal cogn1t7ve 1mpa1rment and erratic:
swings- in behav1or. That is, the bra1n 1es1ons in the Mu1t1 1nfarct

Dement1a are patchy rather than un1form. Hence the dementla 1s‘

re]ated to the bratn areas where 1nfarct has occurred | The et1ology

v

of Mu1t1 infarct Dement1a 1s considered to be the harden1ng and
\ ) .
narrow1ng of the cerebral b]ood vessels leading to chronic shortage

of bﬂgpdftbxthe brain wh1ch, in turn, contributes to the mental
deterioration, | |
The depress1ve d1sorder in old age is very s1m11ar to dement1a,
since both have symptoms of d1sor1entat1on loss of memory, and
'1mpa1red Judgment. However -research f1nd1ngs suggest that
: neuropsycho1og1ca1 deficits in Depress1on (DEP) are not as pronounced

and extensive as. they are in AD and MID patients ‘Further, successful
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treatment  of. depress*on is likely to restore normal neuropsycho1ogwcal
.
funct1on1ng. Th1s suggests that there-is no permanent damage to any
‘cortical area in depression. Y |
It is apparent from the review of the literature that cognxt1ve.
.Ampanrments in older adults range from the mild 1nw_§rma1 aging to the
more severe 1n‘degenerattve brain diseases. In the case of depressive*
'disorder, the clinical symptoms of\cognitive decline are genera11y ‘
mild, but transient without any organic involvemént. However, the
research Titerature has failed to provide,a clear-cut picture of the .
expected changes in varioos facets of cognitiveifunctdoning,in both -
normal and abnormallaging. The’present state of our scientific
.knowledge is not veryfheipfdl in_the;dffferential diagnosis of the
‘o

dementing process, nor does it present a coherent theoretical -

4

vexplanat1on of cogn1t1ve def1c1ts associated with ag1ng,lbrgan1c1ty, L;

and psychopatho]ogy T .A h | _C’/ﬁ

Perhaps the ma1n reason'fgr:the lack of precise gnow1edgehaoout
the nature and extent of cognitive deficits is the 11mtted scope of f |
the existing studies in this field;jfzn-this connectiOn, itbmay'be
‘noted’that most researchers have selected p?tmjrily memory and
inte11igence to study oognitive changes associated with normal agfng
and dementxng processes Another gap in the ex1st1ng gerontolog1ca1
research is related to the selection of psychometr1c 1nstrumeﬁ%s for

}the purpose of making comprehensive and obJect1ve assessment o£§h1gher
nervous system d;sfunct1onv As ‘discussed before, none of the S§Ud1es
has employed a comprehans1ve neurOpsychological test battery 5o that

3~our knowledge of cogn1t1ve impairment is limited to only a few -

funct1ons, such as memorytand intelligence.
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"The present research therefore is an attempt‘to fill the ngs
d1scussed above in understand1ng the bra1n behav*or re]at onshi p in
normal and abnormal aging. Spec1f1ca11y,-by using a comprehens1ve
neuropsycho]dgica] battery, such as the LNNB, it wou]d be possible to
determjne the Tocus of higher nervous system dysfunction jndicating.
the lobe(s) and hemisphere(s) affected in the selected subject groups.
The presence of diffuse or.foca] impairment can also be assessed more
accurately throUgh a standardjzed comprehensive neurOpsychologica]
battery S1nce conf1dence in the data on any research issue depends
to a 1arge extent upon the measurtng 1nsturments the present research
uses four.add1t1onal commonly used neuropsycholog1ca1 tests, namely
Halstead-Nepnan Aphasia Screening Test, Trai]yMaking Test, Wechsler
, Memory.Sca1e and N1scons1n Card Sorting Test measuring specific
cogn1t1ve functions that are also 1ncluded in thevLNNB This is

likely to prov1de‘more re11ab1e 1nformat10n about the nat -e of

cognitive deffcits in normal aging, depression;~and’deméntia.
_ S ~

AN

Hypgthesis and Expectations

3

As discussed in the'review of the 1iterature there is
cons1derab1e detertorat1on in the neuropsycho]og1ca] functioning of
elderly Alzheimer's, Mult1 infarct Dement1a -and depress1ve pat1ent§¢
compared to healthy ald persons. However, the precise nature and "
degreée of impairment is not c]ear]y’hhdwn, In the‘earTy stage, ,é'
degenerative'brain ddseases produce symptomsvsimilar’to those_pbse#ved
tnlnormal aging. The situation becomes much more confusjng in later

stages, because of “overtapping symptoms of different dementias‘and

A
.
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-
psychopathological conditions (Laufer, 1985; Reisberg, 1333). For
exémpTe, while most- tﬁdies have shown dec1ine of general'inte11ectuai'
functioning in demehtia (e.ge, Lorning} 1985; Masur & Fuld, 1985),
some investigators COuId not find any differences beﬁween edrly stages .
of Alzheimer's dementia and normal aging (e.g., Botwinitk;;1951;
whifeheéd, 1973). Similarly, the precise nature of mémohy']oss in
degenerative dementia, depressjon;‘and normal aging is not wél1-
established (e.g., Weigartner et al.; 1981; Wilson et q]., 1983).
Although intelligence and memory have been studied extensively, there
are very few research studies on the impairmgnt oflsensori-motor,
Tanguage and communfcation functions in . the e]deﬁly'population. This
résearch, therefore, planned to assess a'wfde variety of Cognitive
functiqns in degenerative dementia and normal agiﬁg with the help of a |
comprehensivé neurqpsychological instrument, name1y~the‘LurﬁaiNebraska
Neuropsychological Battery (LNNB), and four other neur0p§ychqlogjga1%.
teéts. Consistent with the general direction of the:findings reported
“in the 1iterafuﬁéﬂand,rationa]e discussed above, the following
hypothesis was tested inbthe present research: ‘

Compared to the normal healthy elderly, there is significant

neuropsychological impairment in the elderly suffering from

N N \
degenerative brain disease (Alzheimer's and. Multi-infarct Dementia)

{

and depressive disorder.

The literature relating to the neuropsythologicallbases of
Alzheimer's Disease, MuTti-infarct Dementia, and Depression suggests

that different areas of- the brain are affected adversely in respect of
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lesion sites ond severity of ﬁmpairment‘(Kuh1_et a1;, 1985). Thué, in
Alzheimer's Disease, neuronal degeneration An the -cortex is g]obalrand
most severe. -In Mu]tjeinfarotlDementia, on tne_otherhand, brain
dysfunction is focal and severe, thereby.prOd cing dementias only in
those areas of the braig where infarcts have occurred. In the case of
Depress1on although the‘1mpa1rment is g]oba], it 1s_much'1es e
compared to AD and MID patients. Yet the neuropsycho]ogica]‘deficifs
in Depression aré’§€nera]]y more severe than in normél aging.

The gerontological literature reports 1ncons1stent findings
about the re]at1onshv¥ between age and performance on neuro-

r

psychological tests. Some studies suggest progressive decline in

, tions'with advancing ‘age (e.g., Bak & Green, 1980;

Benton E$J1nger & Damaso, 1981), mh11e others-report intact

t

Ql " The spetific findings with respect to the A]zheimer's Disease,
Multi-infarct Dementie Depression, and normal aging prompted the.

fol]ow1ng expectat1ors 4n this research:,

1. The A]zheimer's patients will.show marked global neuro-

psyohological impairment compared to the Multi-infarct patients who

will show patchy or focal impairment.
3

2. The depressed elderly«w111 perform swgn1f1cant7y better on

all neuropsychological tests compared to the Alzheimer's and Multi-

infarct Pat1ents. o ﬁﬁ., .

3. There w111'be no sfgnificént differencevin

neuropsycho]og1ca] funct10n1ng between normal healthy young e]der]y _

(55 to 74 years) and normal healthy o1d e]derly (75 years“ond’over)

IN



CHAPTER 111

METHOD R o

Chapter IfIlcontoins an overvieu of the subject selection
criteria and 1ogica1-decisions which were.made;in‘this regard.
Simitarly a'comprehensive'overvieu of the‘SngifiC instruments is
offered. Finally the procedure foo,data CollectiOn'is'provided.

b - -

Subjects - S ; A,\ ’
Participants in this research were'§5'e1der1y persons '/“
consisting of nineteen A]zheimer patients‘(AD), é]evén;Multieinfarctv
patients (MID), fourteen deoreSSives (DEP) and twenty one hea]thy
normals. However the data from twe]ve SubJECtS were discarded because
the responses were'unscorable. These éubjects were unable to complete
the entire test battery due to one or more of the fol]owwng reasons:

loss of interest, lack of comprehensxon of the_test 1tems, and

‘—’—-—”

,_discharge from the hospital before the testing wes comp1eted.‘ Qut of
twelve distarded subJects seven were from the Alzheimer's group, |
three from the Mu]t1 1nfarct and two from the depressive group Thus,
a total of 53 subJects (twe]ve AD,_ewghIwMID; twe]ve DEP and
twentj-one normals). prov1ded compiete data for tompar1son purposes

| Initially, 1t was planned to d1v1de each of the four groups
into two subgroups based on chronolog1ca1 age--(a) 55 74 !&m | 5(

and over. -The ratxonale for dividing the groups on the: ba51s of age

‘/

wd egerade o ol el

. was ma1nly to see whether age has d1fferent a] et/;cis on the‘test

performance of the four groups. Since some studies- sug

81
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norma] young e]der]y have 1ess cogn‘ i ve decltne uhan normal old

e1der1y, 1t is reasonable to. assume that the young old demented

persons have 1ess 1mpa1rment compared te the old o]d pat1ents even

N -a .

‘when both groups are at the same stage of the dtsorder. However
exceot for the normal” elderlyL 1t was not p0551b1e to obtatn\even .
three su1tab1e subgects in each of the two ‘age ‘ranges for all the
three groups. The normal elder1y subJects were divided into two
groups: young old (55-74) and old -old (75+). Thts group1ng was.
suggested by Neugarten (1975); and has'been‘recognized'asha‘usefut age
d1st1nct’on by researchers in - the’fte]d There were e]even norma1 |
elderly subJects in the 55- 74 age range and‘ten 1n the 75 and over -
groups A11 subjects, selected for this study were r1ght handed male
tand fema]e wh1te Cauca51an. | :
The subJects ranged 1n age between 55 to 93 w1th a. mean age of'”h
. 72.77 and SD ofu9.09. Tables 3 and 4 show descrtpttve data regard1ng
age, . educatton .sex mar1ta1 status and.occupatton of the SUbJECtS.‘
There - were no - s1gn1f1cant dtfferences between the groups wwth respect f
'xto the above mentloned demographtc character1st1cs It may also be
| noted that the d1str1but1on of mdle .and female subjects in thws study
vis con51stent with the general f1nd1ng that Alzheimer's D1sease is
more prevalent among women, whereas mbre males suffer from
Muliti- 1nfarct Dementia (Kay, 1964 Re1sberg, 1983)
The normal e]der]y were vo]unteers 1iving 1ndependently 1n the
community. They were approached through The Society of Retred and
" Semi-Retired in ﬁnmonton: Only those volunteers whose medical history
did not reveal any physical o}Vmental health problems, such as

- D
myocardial infarction, diabetes mellitus, peripheral vascular dtSease,
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‘ Age
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Ld ) e

Mean \-—\-—_.730 :

,%Nonné]‘i
- 55-74

NormaIAII.w -

5+ . -
0EP -
e
'MLD.“ '

~ 0

:EduCat{on ,

Normal 1

55-74

- Normal [I
75+

" DEP
‘:AD_'

MID o

10 -

12
12

11
10

SRV

12

; 1
C w5773,
“77-91

56-93
55-87
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 9-18 years '

7-16 yeéﬁs
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; 7-18 years

70

8-18 yearé‘;

-67

31

’

70
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13'years

Cen

‘12 .years '
lljyearsﬁ
10 years.

11 years
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4.47

A

9,54
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9.49
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head trauma, syncopal epxsodés progressive hemor;.impairmehtf or |
'psych1atr1c d1sorders served as. subJects. A]so, they did not have any

h1story of alcoho] or drug abuse.‘u ) )
~ The’ subJects be]ongxng to the Alzhe1mer S, Mult -infarct, d"

depressive groups were %elected durwng a perxod of ten months from the

cm patient population of three genera] hosp1ta1s {n Edmonton:

Edmohtdn Qenera1 Hospitale Misertcord1a Hospital, and A1berta .

Hospita1. However, three Alzheimer's and two Multi-infapct patients

’ liVing at home uolunteered to oArticipatevin this research project

through the Alzhe1mer s Society of Edmonton. A]so five'depressive o

patients were obta1ned through out- -patient”’ referra]s at M1ser1cord1a

* Haspital.

"« The d1agnost1c criteria used in this study for se]ect1n§

_appFOpP1ate patients in the three disease categories are deta11ed

below.

A]zhe1mer S D1sease (AD) : _ jg

The A?zhe1mer s Disease patients met the cr1ter1a for Prwmary

: Degenerative Dementia described in DSM III (American Psychiatric
_Association, 1980). They all had undergone at Teast a two to
foureyear period of ,gradual orogresgtve impairment of‘memory, abstract
thdught,‘and other intel]ectual_capécities. But no one hod reached a
state of severe 1mpa1rment. Also none of .these patients had a history

or current 1ab6ratory ev1dence of cerebrovascu]ar acc1dent hyper-

.
. v

tension, myocerdial infarction,.diabetes me111tus, vascular d1sease,
sku]l'traume:'syncopal episodes,.epiléogy ar thyroid dyscrasia. No
‘evidence of abnormal test results including Sero]ogiéa1»$creening for

Syphi]is} Serum VitaminW@12 levels and Thyroid. functions was found.
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, Also none . of these pat1ents had any hxstory of psych1atr*c prob]ems.

No drug abuse or alcohol problems were reported in.the patient 's

’

medical chart.

Findings of Computerized-AXial Tomography (CT Scan) were either

‘normal or showed s1gns of diffuse cortwcal atrophy There was -no -
ev1dence of foca] or un11atera1 d1sturbance. Also the f1nd1ngs of

E]ectroencephalogram (EEG) wére e1ther normal or showed d1ffuse

)

anoma11es throughout the cortex The ‘general phys1ca1 state ‘of hea1th.
' 1
as recorded was- norma] c

Multi- 1nfarct Deméht1a (MID)

A subJects with Mu1t1 1nfarct Dement1a met the general
criteria of DSM Ris (Amer1can Psychiatric Assoe1at1on, 1980) for_“‘
Degenerat1ve Dement1a and spec1f1c criteria for Multi-infarct -
Dement1a., The d1agnos1s was based on psych1atr1c medical and
comprehens1ve Yaboratory screen1ng tests AT pat1ents showed s1gns
" and symptoms of stepw1se detertorat10n of cogn1t1ve funct1on1ng with
'patchy d1str1bdt1on of def1c1ts. The med1ca1 and neurological
examinations clearly showed ev1dence of focal neuro]og1ca1 s1gns and
»'symptoms of th1s d1sease. Also a]] subjects had a h1story and medical
“evidence of cerebrovascular acc1dent. ReSuits of‘Computerized Axial
Tomography((CTnScan) showed nild to moderate cortical atrophy.
>Ev1dence for EEG and Qkull X- -ray supported the d1agnos1s of MID " The
v_’above ment1oned c11n1ca1 symptoms were observed to be’ present for two - -
to four years in each case. ’None of*thehpat1ents had alcoho] drug =
and psychiatric proh]ems; o | ; '
Depresston (DEP)

) ) v- '\.”

 The selection 'of the depressive patients was made on the basis



of the d1agnost
' MaJor Depressto

»of the attend1n

| | 81
jc crd ter1a spec1fied in DSM'TII (1980 p 213) foy ¢
n. In add1t10n c11n1ca1 observat1ons and 1mpressxons

9 psych1atr1sts were also cons1dered in se]ect1ng the °

Dy

patients. .The DSM I cr1ter1a for depressxon are the fo11ow1ng

A. Dysp
- all

L
horic mood or 10ss of 1nterest or pleasure 1n a]most

usual activities and past1mes. ,

B. At 1east four of the following symptoms’have each been
present’ nearly every day for a per1od of at F@ast two

week

T

= ,’8'."_

As sugge

’poor appetite or significant weight loss

S.

v

. . f . ' -
insomnia or hypersomnia CoL N \
psychomotor agitation or retardation

1055»of intérest and pleasure-in usual activities =

. loss of energy

~ feelings of worth]essness self-reproach or excessive
) '

or 1nappropr1ate guilt

comp]a1nts or evidence of d1m1n1shed ab111ty to think

or concentrate - A
. :;,') .

suicidal ideation or su1c1da1 agtempts

sted in DSM 111, the pat1ents records we(\\~hecked to

exc]ude those who had mood 1ncohgruence de]us1on or ha]luc1nat1on

sch1zophren1a,

mental d1sorder.

alcohol problem

Se]ectio

sch1zophren1form d1sorder paranoid d1sorder, organ1c

In add1t1on “the pat1ents d1d not have ‘any drug or

Se v : o
n of the Satients in this category was a\so based upon )

A

med1ca] and 1abonatory tests to rule out depress1on and dement1a due -

to any phys1ca1

\
. Mulf1 1nfarct

and meurolog1ca1 d1sease such as A1zhe1mer S,.

Park1nson S, chks Intracranial Tumors Hydroceph51US,_'

: 'etc. The med1ca1 tests a]so included €T~ Scan EEG and skuT1 X-ray for

,f all pat1ents.
: 3

At the time of the.testing, no depress1ve patlent was
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rece1v1ng e1ectroconvu1swve treatment (ECT); _A]though 1nevitao1y,alh"

patxents were on some sort of medtoat1on the attending physician

(.3

estab11shed that none of the pat1ents Se1ected for this research were

l

on any med1cat10n that might affect thetr test performance.
A11 pat1ents (AD MID DEP) were dtagnosed with the dfsease for

. at least two’ years and were c]ass1f1ed in: the early or mtddte stage
) .

“of the d1sease. No pat1ent w1th the advanced stage of the d1sease was

A S (XS,

1nc]uded " The relevant 1nformat1on regard1ng diagnesis was obta1ned fT"”

from med1cal records of each’ pat1ent As a]ready 1nd1cated the
4

d1agn05t1c dec1swons were made Jn col]aborat1on w1thk$he phgstcwans‘

4"and psych1atr1sts in- charge of the pat1ents on the basws of the ',)y[

Hpattents medical record showing deta11ed h1story of the dtsease
neuroradiological exam%%at1ons and histopathological- data. On]y those

‘pattents were se]ected for this study who met the clinical cr1ter1a_

v

for AD, MID and Depress1ot w1thout -any doubt or ambiguity. TH1s .
procedure of subJect se]ect1on is. cons1stent with the stud1es reported'
.lxn the 11terature (Erk1n3untt1 et a]., 1986" La Rue et al., 1986

A

. Perez et a]., 1975, 1976).. )
In what follows a brief statement w111 be- made on the dec1s1ons
' -taken f1rst1y, not Qp 1nc1ude deta11ed data concern1ng neuroradxo-
'11Qg1ca1 f1nd1ngs secondly, not to use psycho]og1cal tests*for the
measurement of,deoress1gn nd th1rd1y, not to document the med1cat1on

* history of each patient.

ueuroradfological ftndings

-

A

The actual neuroradiological data are not reported in this ,

 research because of the. following reasons:
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,"ft At present there are no def1n1te medical, neurotogtca] and}7
neuropsychologtcal markers that can aCCUrately 1dent1fy dtfferent
forms of ‘dementia. (Dav1s, 1984 Gottfrted 198b)' *For examp]e,
ratthough cort1ca1 atrophy shown on CT scans corretate to. some extent
w1th the degrea of behav1ora1 1mpa1rmeﬁt observed 1n éTtn1pa1
dtagnos1s of AD (de Leon et al., 1980, gox et>a1., 1978 Roberts et

s

al., 1976), they are a]so found 'to be age re]ated (Earnest et al.,

ot :-'1'7

1979 Hughes & Gado ,+1981)" " wsf«lson et at (1982) dlso found that o

scan fa11ed to d1fferent1ate between\A1zhe1mer s-patients with normal

healthy age matched 1nd1v1dua1s.h Measu;es bf su1c1 wtdentng and
ventrtcular enlargement obta1ned through CT scans are usua1ly

P (—

cdns1dered 1nsuff1c1ent for mak1ng the d1agnos1s of°Alzge1mer s | f;
'thsease (Jatoby, Levy & Dav1son 1980 Task Force Report 1980) }- In
some AD pattents no abnorma11t1es on CT scans are detected (Naeser et
al., 19§O), while in others dtffuse atrophy may be present w1thout the g
'?onkespOnding degree=of cogntttve{d§§ac1t G1g]er &’Stetnman3 1981,
~ Koszaniak, 1986). ki .
The diagnosis of MID using CT scans a]so has severe 11m1tattons
~(Koszamak 1986) . Roberts’ ot a\ (1978) reported that CT scann1ng
was on]y ab]e to identify 20% of the MID cases. A\though CT scan
f.measures may be he]pfd] 1n 1dent1fy1ng sma]l areas of 1nfarct.ons 1n
_~the brain, they have not beon'very he1pfu1 1n ru]tng out mass 1e51ons
'(w11son 6t a1.% 1982) \ Itp1s also stated by La Rue Dessonv111e and
Jarv1k (1985Y, that,there ts'm1delrecogn1t1pn that 1eswons sma11er o
than 1 m1111meter 1n s1ze can not be detected on the CT scans. ThlS
points out a]so that sm311 1nfarcttons/(1ess than 1 mm) are 11ke1y to

have behav1oral 1mp}?cat1ons. 1h,:fgf *i T " "17 -\'* SR

S
\= R [
. S
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There are very few cases df MID’patients with s}riking signs of
4 !r oy

'focal brain damage *The str1k1ng focal stgns are present in

re]at1ve1y mtld 1mpa1rments (Fuld 1983) Many researchers reportrt'
1 "
that in MID, the dement1a resu]ts from an accumu]at1on of b11atera1
B ’(& -
cerebra] hemispheric 1nfarct1ons due to recurrent mtner strokes.
Perry and Perry (1983) for example - state ,
The majority of cases of Multi- 1nfarct dement1a in the
elderly prove to have several cerebral infarcts of a
moderate or lard® size rather ,than multiple separate
. lesions, and in most cases both hemispheres are affected
. ,-- although not necessarily equa]ly or symmetr1ca1’

37 ".“ .
(p- e ) VIR _'\‘\ . 7
. Similar observattons have been made By Meyer (1983), and (Meyer,

»MIyaﬁwa, Ish1hara et al. (1977). Thu$ mest'reSearchers 0 not -fihd

| CT scans sens1t1ve enough to 1dent1fy cerebral hem1sphere 1nfarcts
(e.g.,fBondereff et a]., 1981; Naeser, 1989). D1fferent1at1hg

‘A]zheimer‘s Dtsease from vascu1ar.dementia is difftcu]t on;the‘basis
Bf CTscan, since CT scan otten‘shows-central‘atrophy;in both diseases
(Gustafson 1985)///Its dtagnosttc ut111ty in different1at1ng AD or
MID patxents from normal and depressed older persons is still

| ‘quest1onable (Fo; et-al. 1979 Koszan1ak 1986). |

"

In. a cr1t1ca1 rev1ew of the patholqg1ca1 stud1es on AD and MID
;cgyering the past feur decades, Liston and La‘Rue_(l983),report-that ‘
},at‘nresent there are no ciear dtagnostic criteriab espécial]y for MID
In view of the 11m1tat1ons of curfently ava11ab]e neurophys1olog1ca]
,techn1ques most researchers suggest the use of c11n1cal d1agnos1s of
dement1a part1cu1ar1y in AD and MID In a recent comprehens1ve'

review of - ‘the 11terature of thxs top1c La Rue Dessonve]]e, and -

Jarv1kv(19&5) assert
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: Because of the limitations of current neurorad'ologic P
, - ®and electrophys1olog;c *echniques, the d1agnos1s of
’ dementia is made . clin.<al grounds, and once spec1f1c
etiologies havas been ruled 2ut, a prem1um is placed on .
an accur:ie de ~iption of -tre extent and pattern of
i~ petavic 11 imp- o~ ent (p. 678 .
- ‘ . . _ - AR
! T-e jualitat.ve ratin ccale, ramely the Hachinski Ischemic
i . 4 Al

.Index (tachin;k* ot al., 197%  was also not used becsuse'tt.is{'_'
composed of ambigtous items simi ar “o those in_DSM‘III;_uAiso;(the,_
accuracy c¢ this measuce  yof to Je eStablished firmly'(Loeo,viQSQ);f_
In a recent tudy Wade et.al. (1)) assessed the re1rabiﬂity;of"‘ ‘zy]p
c]1n1ca1 -diagnosis of dementis of the Alzhewmer type aga1nst the .
driterwon of autopsy findings. They reported 87% accuracy for the
clinical diagnosis in the}r 1og1tud1na1-study They a]so reported
that the Ischem1c Scale could not d1scr1m1nate we]] between Mu1t1- |
infarct dementia and dementia of the ATzhe1mer type. }r' o .
& ‘2. Since the purpose of this research was not £o 'Co relate the
| neuropsycho}og1ca1 test results with the amount ano nature gf neuro-l'
, phys1o1og1ca1 changes no attempt was made to report these measures._o
.The ma1n purpose of this study was to compare the nature ano amount of
cogn1t1ve Jmpawrment in five distinct groups. [t was, therefore ot. -
considered necessary to correlate the psycho]og1ca1 test performance :
' wwth phys1o]og1ca1 measures. A]most all psycho]ogica] stud1es on
dement1a ano depress1on have 1gnored neurophysno]og1cal data 1n B N
studywng the nature\oThcogn1t1ve functioning (e g. Dorns‘cem 1986;

- Bucht & Ado]fsson 1986 Erk1n3untt1 Laaksonen, S. ka-a, -Syra]ainen?&
Palo 1986 Moses & P1ckett 1986 La Rue et a]., 1986; Lorn1ng &
Largen, 1985; Perez et al., 1975; Perez et al., 1976; Storr\e & Doerr,}‘

1984; Vitaliano, 1986; Lewinsohn, 1986).



_ Measurementﬁof‘Depnession" I ‘1;_1, N
As stated earlier; the’depressed subjects were 'selected on the
) . T :
basxs of the DSM IIf cr'terxa for MaJor Depress on. “The reason for

: th1s dec*s1on was twofold- on the one hand there is the questaon of
‘_appropr1ateness of self rattng scales on the dther hand the lack of

B \
_norms for/Poth se]f rat1ng and other sca]es for- the elderly popula-

T o e - ».

°

1,tion,'
Se]f rat1ng~scales such as. the- MMPI ‘and the ‘Beek Depresswon\\

Inventory requ1re general]y 1ntact cognuttve fJnctions' moreoveﬁ\ i
,these scales have 50 many def1c1enc es, even for youn@er populét1ons
and. in- add1t1on they 1ack norms for the elderly populat*ons. "For
these reasons they are' not recomrnended .‘or the rneasurement in the
elder]y ( azer, 1982- Mayer 1978). More spec1f1fplly, severa]
studxes have- shoﬁﬁ that 1t is d1ff1CU1t to make normal: vs depressed.r;
d1st1nct10n among the e]der]y popu]at’on when a se]f)rat1ng scale i@
i'used (La Rue et- a]., 1985\ It has. been ‘found that even the norma1
e]der]y aré llkely to be nls1abe11ed as depressed on self- rat1ng ‘
scales. . Researchers have a]so reDorted that o]der persons perform
‘differently than young m1dd1e aged adu1ts on v1rtua11y all
“psychod1agnost1c 1nstrumehts )resent1y ‘avajlable (Albert 19815’lar1t
et al., 1981). .‘”.,_ L o ;

In the absence of

fcient}y normed;‘reljable and valid
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Medication , e R "\s
g S . ’ T .
‘ No attempt was made to document the drus history of each
\ » A

~pati ent, since the pafti ents were selected *h?collaborat on w1th the -
\w -

Cjattendung phys1c’ans who were Cj rtdin tha the dementia shown by these

pagients ex1sted *ndependent]y\of any drug\eij%ct No’SubJect 1n ghe

_ dementia’ and depr%sslon\groups.was seTected if there was any quest1on'
about passible drug, confound Most pub‘ished psychOTogical*and s

neuropsycho]og1cal studxes oh dementia and depress1gn %p not prov1de

A
fa

detailed drug history of the pat1ents partwculargy when it Was used
¥ .
. as the exclu51on cr1ter1a (e.g., Bornstein, 1986,_Erk1n3un ti et al.,
M v : - : .
1986 La Rue et al., ; Lorning &-Largen, 985; Perez et al., 1975,
1976;'Martin;‘8rouuers, La]ondéL Cox, Teleska; Fedio, Foster & Chase, -
‘ | N | = e ' g :
1986) T . - o \ )

Thus it shoqu/be noted that all B participated in
basisfof various
g

- th1s study had rece/ped.a_gefqnlte d1agnos1s on
neurod1agn09t1c/cr1ter1a present]y us@d in the teachxng hospitals of )

the University of Alberta (p]ease see pages 86-88 for the details of

 the criteria) Since the purpose of this research was not to see the
f

fect of medicat1on on cogn1t1ve functxon1ng, deta11ed drugxhlstory
N,
of, each pat1ent was not cons1dered relevant, The only cons1derat1on

‘was ‘that no patient in-any group had the clinical syndrome of dementia

e

and”’ depress1on assoc1ated with med1catxon.

]

A]%hough electroencephalogram (EEG) has beefi used in the R®

d1agnos1s of dementwa most researchers caut1on in 1nterpret1ng the ,

results due- to the 11m1tat10ns of thi procedure (Hutton 1980). The

EEG hasdbee&lfound to-have little d1agnost1c value for assess1ng MID
_ N



patients. - It has been reported that brain infarcts may notfproduce.

‘abnormal EEG speci ally wher nfarcts .are small and farther from the
X . .
cortical surface (Kaszan ak, 1986). - - ‘

Instrumgﬁts
vThe.psychological tests used in this research are 'rieny.

>

" described below, . ‘ b L

1. The Luria Nebraska Neuropsychological Battery (LNNB) -
This test is based on the methods and techniques ;;%

eloped and, o
P
utilized by the famous Russian neuropsychaﬂog1st A. R Lur1a in his .

clwnca] workgglth patients. Lurwq S technqu@% that were collected

and organized by Christensen (1975) have been converfed into 269 test

items in the Luria-Nebraska (Golden et al.,'1980). These items have

been grouped idto e1even content scales mea5ur1ng motor functions,

t
hythm1c and p1tch'ab Tities (tact1]e and . vwsua1 functions, recepttve

and express1ve speech read1zé, wr1t1ng and arithmetic: sk1lls memory

and intel[ectua] processes. In addition to these eleven’ content

o

S, . .
scales, the LNNB also%%§0v1des three other scales; Pathognomic, Left
Hémisphere and Right Hemisphere. ,The Pathognomic scale measuring the
subjeot's overall impairment has been found to be highly sensitivefto

brafh dysfunction. The Left and Right Hemispehre scales measure the

basic tactile and motor functions fc~ the two sides of, _the body.

r

These twa add%tiona] sc:les are usefu' in discriminating laterality of
brain dysfunction. - A | ,

The present torm;pf the Luria-Nebraska Sattery contains 269
items. Each item repregents specific and relevant skills, end the
items differ from each other in mode of st%mu1us‘3nput, response

. 5
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mode, and difffculty level. the items ahe scored on the basis of
accuraey, speed and.quality ef the responee. The scores range from O
to 2 where a score of 0 indicates normal performance, 1/bqrderlfne,
and 2 clearly abnormal performance. The obtained raw scores are
converted into T scores with a mean of 50 and standard deviation of
10. ,The test manual prov1des clear and extens1ve 1nformat1on
regarding adm4n1strat1on scorlng and interpretation: (Go]den et al
. 1980).

- The Luria:Nebraska scoring procedure invo]vesvthe'use of
critical levels. These are baselines determined by a.formula that
tekes into consideration age and educational level of the teshee.
Accehaing to the manual, a normal person's T score greater than éd is
indicative of brain damage,'whereas in psychiatric petients a T score
' greater than 70 is suggestive of brain damage. . | |

Golden and his‘assocfates 01981) fbund that 252 out of 263
’iteme on the LNNB are ﬁh]e to discriminate between braihedamaged and
normal persons at the .Oé level of confidence. The remaining 17 items
are s1gn1fbcant at .20 level.

( Golden and his associates-have reported impressive re]1ab111ty
data to support LNNB‘s psychometric super1or1ty over other tests
measuring similar functions. In genera], the ne]1ab111ty coeff1c1ents
obtained through split- ha]f and test-retest techniques range from .77
to .gq’for different sca]es.‘ Readlng and Ar1thmet1c sca1es have
re]iability coefficients of .95 and .96 (Golden et al., 1978)

regpectively, whereas ‘the lowest reliability coefficients have been

reported for Tactile (.78) and right Hemisphere (.77) scales (Golden
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1980) reported correlattons rang: ing from 97 to .99 between two
examiners for all the 1tems en the battery. " The rel*ab11 ty

coefficients of individual scales are discussed in the test manual

FC R

(Go1den et a].,‘i980).. , . -

Diagnostic Validity of the LNNB

‘ Brain-damaged vs Normal control' In the1r 1n1t*a1 study

uGo]den‘ Hammeke, .and Purisch (1978) demonstrated that the LNNB was
‘able to discriminate neurolog1ca1 from control subJects They
ompared the performance of 50 hospitalized neurologicallpatfents‘to
the pgrformance of 5U hospxtallzed pattents with no neurolog1ca] ’
diSorders. Sequential t tests revea]ed that the neuro]og1ca1 group
was significantly (p < 05) more 1mpa1red than the control group on
89% of the test items A discriminant ana]ys1s us1ng 50 :tems was’
100% in c1a551fy1ng both groups It was found that the-aCCuracy oﬁ-‘
the 1nd1v1dua] scales to c1ass1fy sublects correct]y ranged from 78%
(Expressive Speech ) tof 96% ( Memory) in the contro] group (M= 85%)
from 66% (Rhythm) to. 86% (Expressive;Speeeh) in the'neuro]ogical group
(M:14%) The comblned hit rate for both groups ranged’ from’ 74% -
(Rhythm) to, 86% (Pathognomonwc Scale). A discriminant funétton 6
ana]ys1s of 14 - summary scales of the LNNB as a dependent measureﬁwas .
able to correctly c1a551fy 86% of the neurological group and 100% of
the control group, w1th.an.overa11\h1t rate of 93%. | b
Similar hit rates with.respeét to the LNNB'S ability to

discriminate neurological from control patients have been reported in

- a cross-validation study by Moses and Golden (1979). Another'cross-
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"add t ona] 60 norma] ‘and 60. neurolog‘ral pat? en*s resulted in a hit
rate of 85% for the neuronog*cay patients ang 83% or controls w1th e.
combined hit ratetof 84%.V“Mo1]oy.and Webster_(198l) repoLI.e.d_I.na,v,.ne_-T
applioation*of the "critical'Tevel“ procedure provided correct classi-

" fication of 75% of the pseudoneurological group and 83% of the brain

e

damaged group \‘

Brain- damaged VS /Schizophrenic. Purisch, Golden, and Hammeke

(1978) have exam1oedfthe effectiveness of the LNNB in dtﬂcr mtnat ng

between 50 ' ‘talized chronﬁc schizophrenic and .50 hospt:a]ized

o

;peuroiogteal patients. Two tailed 't tests revealed that neurological’
pataents were Signiticantiy more 1mpaired_om 72 of the 282 items. A

‘ stepw1se d1scr1m1nant analysts demonstrated 100% accuracy-in c]assw—

‘fy1ng braxn ’nJured group w1th 40 tems. The discri m1nant analysis fon
the 14 scales achteved 92% n t rate for sch1zophren1c group and 84%
hi t rate for. neurologtca\ group- y.e]d‘ng an. overall hit rate of 88%.
Moses apd Golden;(1980) did the cross-validation study on the results
of;Purtsch et a]} (1978‘ study, ustng the same neurolog cal group as
moSES and Go]den 51979) with additional 50 schmzophren1c pat:entsuof
simitar’diagnosié. The discriminant'functional analysis was”ableyto
yie d 38% claséﬁficatién atcuracy for the scmizophrenic group and986%v

classification accuracy for the neurological group. The,overa11 hit
’ . . . " ot ' .

-

rate was 87%.
~Lateralization and Loca]wzat1on of Brain Damagg, Osman et-al.

g

(127%) in»thetr;study investigated the abi ity of the LNNB to
discriminate among lateralized and diffuse brain damaged-patienté..

Twenty.patients were assdgned in each®group depending on the locus of
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_14 summary scales reo 4 mat the LNNB was able to accurately
classify 59 of 60 ¢ .s Ut rate). -
"McKay and Go. -~ 197%a, 1979b) developed scales for the left

hemisphere, right hemisphere and 8 localization scales: (a) Right .
frontal, (b) Right sensorimotor,'gc) Right parietal-occipital,

o 3 , ) ,
(d) Right temporal?, (e) Left frontal, (f) Left sensorimotor, (9) Left

parietal-occipital, and (h) Left tempora l ”’a cross-validation

study of 87 pat1ents who had localized brain lesions in one of the

e‘ght area, Golden, Moses, Fishburne et a]. (1981) reported ahit -
r :

'rate of 92% for 1atera1ﬁzat1on and 74% for localization.

An 1ndependent cross- va11dat1on study of the Lurwa Nebraska
Neuropsychologital’Battery was conducted by Sears, Hirt, and Ha1}
(1984). :fheir compariéon groups consisted of brain-damaged
individuals with evidenceiof (a) unilateral left hemisphere, (b) uni-.
1atera1 rtght hemisphere, or (c) b11atera1 diffuse brain 1es1ons as

[

well as (d) normal control subjects. The re;ults reveal that the LNNB

e

- was effective.xnJd1scr1m1na¢1ng brain-damaged from normal control

“tive va11d1@1es of the aechsler Adult Inte]lxg

subjects.‘ Go]dstein and Shelly (1984) also compared the discrimina-

ce Tast, Halstead;
Re1tan Battery and Luria-Nebraska Battery fo predict{rg presenCe’orﬂ
absence of brain damage in the neyropsychwat 1c:patients. The

discriminant analysts revealed that percentage) o cordect classifica- -
tion was lower for the WAIS but was essentially equa] for Ha1stead-

. . . ~N
Reitan and Lur1a—Nebraska batteries.

a

The LNNB s d1scr1m1nat1ve ability was also found sat1sfactory '

with specific neurological disorders, such as mult ple sc]eros1s

. .
; .

Al L
i . e Fa e A N 1S 1non\-. tiimbinntante



dﬁsease‘(Moses Golden Berger, and Wisniewski, 1981).

The above studies suggest that the Luria- Nebraska has —-
R

respectab1e va11d1ty on many establtshed groups (Goldste1n 1984)

Nonnattve data for the e]derly on LNNB

(
Normattve data for the e]derly on the LNNB were obtained. by

'.Sp1tzform in 1983 He admtntstered the test to 14 normal e\der1y
.subJects w1th a'mean age of 71.4 years.ﬁ These norms are a va]uab]e
gu1de for 1nterpret1hg the test resu1ts | However we need more
,subJects for developing adequate and approprtate LNNB norms for the
e]der]y Sp1tzform compares . the e]derTy norma1s with controls (42
yrs.) and brain-injured persons (44 3 yrs. )

Severa| validity studies using bra1n damaged, schtzophren1c
norma]s and e]derly subJects report an overa]l hit rate of 93% in
detect1ng neuropsycholog1ca1 impairment (Golden et al. 1978 Hammeke f

& Purtsch 1978 Pur1sch Golden, & Hemmeke, 1978; Spitzform, 1982)

‘Factor ana]yt1c studies on the LNNB have conf1rmed the fact that the

'scales are homogeneous SO that different scales measure separate
neuropsycholog1ca1 funct1ons (Go]den et a] 1981) Golden and his

‘ assoc1ates have conducted several cross- va11dat1on stud1es confirming
Mthe value of the LNNB 1in d1scr1m1nat1ng bra1n damage from normal .
contro]s and other neuropsycho]ogtcal conditions (Golden et al., 1978,

'1981' Moses & Go]den 1980 Osman Go]den Pur1sch & B]ume 1979);

_Descript1on of LNNB Sca]es

- In" the fol1ow1ng sect1on a brief descriStTOn of the c1tnica1
sca]es of the LNNB 1s presented . This descr1ptton is based on the

S 4A v A AR ea b m bl Rlsr~a+innc fla:ﬂ-mnl \.nfh
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interpretation of theALNNBv(Golden, Hammeke, Purisch, Berg, Moses,
‘Newlin, Wilkening & Puente, 1982; hoses, Golden, Ariel, & Gustavson,
1983). " | . |
Motor Scale. This stale contains 51 itemshfor assessing-a'wjde
variety of both simp1e and~comp1ex motor sktlls. Items on thisvscale
(assess the 1nd191dua1's ability to organize,,control and'carry out
motor movements 1nvo1v1ng upper extremities and oral areas. - Th%s
:sca1e is sensitive to lesions in the poster1or frontal lobe. However,
]esions of.the,tempora],_parieta], and anterior.lobes (prefrontat and

. [
_premotor) are 1ike1y to cause elevated scores on the scale.

"

Rhythm Scale. This scale contains items»that eva]uate rhythm

and p1tch ab111t1es as -well -as the ab111ty to perce1ve and 1dentffy a
number of tones in a sequence. The Rhythm sca]e assesses the ability
to produce rhythm1c patterns on verbal command This scale is highly
sens1t1ve to attent1on and concentration d\sorders. Def1c1ts inathis
-sca1e are due to r1ght hem1sphere problems 1nyo1y1ng the tempora\ lobe

S

(for understanding) and frontal lobe (for expression).

Tactile Sca]e. The Tact11e scale evaluates a var1ety of s1mp1e '

_A.and complex tact11e and. k1nesthet1c ab111t1es. A]l items on this

: scaie requ1re 1dent1f1cat1on by touch only. ;The_person iS'asked to
d1st1ngu1sh between hard and soft touch and to 1dent1fy letters and
: numbers wr1tten on the back of the hands. Th1s scale is most

sens1t1ve to 1nJur1es in the anterior par1eta1 “lobe of e1ther

o hem1sphere.

8

V1sua1 Scale.- This'sca1e contains Onﬁy fourteen items and is

"des1gned to eva]uate the subJect S v1sua1 and spat1a1 skills. S1mp1e

. recogn1t1on of familiar obJects td comp]ex v1sua1 spat1a1 process1ng

s

&
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" .are included as tasks. Poor performance on thisxscaTe is indicative:

of right hemispherefinvoluement. _‘ \

‘Receptive -Speech ScaTe. The scaTe cons1sts of 32 items

specially. des1gned to evaTuate the ab1T1ty to understand stmp]e to
complex grammat1ca11y structured sentences presented auditorially.

The Recept1ve Speech Scale is much more eas11y eTevated by damage to
the Teft hem1sphere ~This scale may also be elevated by damage to the

-r1ght hemisphere, espec1a11y the anterior ‘temporal -frontal areas.

Expressive Scale. In general, th1s scale assesses the \;
1nd1V1dual S ab111ty to express himself or herseTf orally. There are
42 1tems in this scaTe rang1ng from sampTe to compTex words and

Asentences. The subJect S spontaneous ab1T1ty to d1scuss a topic in’ ”"
'response to a p1cture a story and a theme as well as the ability to
: organ1ze words into 1nteTT1g1bTe statements are also evaTuated in thws
”scaTe. In generaT express1ve speech scores are sens1t1ve onTy to
injuries in the Teft hem1sphere It usually involves the temporaT
frontaT area, espec1aTTy ‘the. poster1or two- th1rds of the frontaT lobe.
"”If-the comnlex 1tems show the most def1c1ts,-then damage‘1s more

“likely to be 1n the prefrontaT area.

wr1t1ng Scale. This scaTe assesses the 1nd1v1dua1 S bas1c

-]

writing sk1TTs Th1$ includes s1mpTe spe111ng, the ab1TTty to copy
words from cards memory and dictation. Spontaneous wr1t1ng skills

‘are a]so-evaluated on th1s scale, In. general, ddsorders of writing’
TocaT1ze to the temporal parxeta] -occipital area, espec1alJy in a”d.,f‘

- ';around the anguTar gyrus of the Teft hem15phere. f

Arwthmet1c ScaTe. There are 22. items on) this scaTe which

- assess knowTedge of numbers and number concepts and the ab111ty to
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perform simple calculations. Th1s sca]e is sensitive to the

indiyidua]‘s educational and anxiety ]eve]s and the ability to attend

and concentrate. ' '
' Memory Scale. - This thirteen-item scale assesses a yariety of
aspgcts of memory. It is bas1ca11y involved with short term and :

immediate memory. The sca]e a\so ‘measures v1sua1 and nonverba] memory
with or. w1thout 1nterference. Extreme high-. elevat1on on.this sca]e is
'almost always assocwated with e1ther left or bt]ateral dysfunctton.

'
Inte]]ectual.Processes. This scale 1nvo1ves brtef assessment

: of a w1de range_ of 1nte11ectua1 processes, such as sequenc1ng, problem

so]vwng and abstract reason1ng. There are a numbqr of 1tems similar

-

to .the WAIS Comprehension, P1cture Arrangement, Ar1thmet1c, ' N

jS1m11ar1t1es, and Vocabu]ary subtests. The'Intetlectual Processes
,sca]e 1s.h1gh1y‘sen51t1ve to disorders in‘both hemispheres, but is
most sensitive to disorders in the 1eft\hemisphere. Injurtes to
either-the‘parieta] lobe v~ the frontal lobe wi11;cause maximgm ;
dysfuqction. Poor perfonnance:on this. scale without the'presence of

any psychiatric disorder is genera11y'associated with prefrontaT‘lobe

dysﬁunction. “ » v | ’ | N
T ‘Pathognomonic Scale. This scalevconsists.o} 34.items from;alt
 the eleyen}sca1eslot the LNNB that have been foond‘high1y sensjtiye-to‘.

o

' the presence-of'brain'damage. The amount"of elevation on this scale

.a

.1nd1cates the presence of braxn 1mpa1rment.

R1ght Hemisphere and Left Hem1sphere Sca1es. These’scales
f

~ measure the 1atera11zatlon of cerebral dysfunct1on. All 1tems &n the

e

R1ght Hemtsphere scale cors1st of left hand sensory or motor -

..performance whereas al] 1tems on the Left Hemtsphere scale ref]ect

v
7

-



" the right hand motor'and'sensory'performance.
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2. Ha]steaﬁ -Wepman Aphasia S¢reening Test @4

?torporated in

r, M
“,’L

"“ Tos s a hfgh1y respected and widely-used test.
many neuropsycho]og1ca1 assessment batteries (Lezak 1983) i The
primary’purpose of this test is to assess aphas1c;d1sab1]1t1es and

commun1cat1on problems. Copyfng a square, Greek ¢ross “and tr1ang1e:

' w1thout 11ft1ng the penc11 from the paper, naming each copied figure,

v

(ihe test.

spelling each name, and repeating,statements are some of the items in

Fl

3. Trafi Makfng Test

Th1s is a two part test (Part A and Part ?) of visuomotor

track1ng 1nvo]v1ng V1sual concept, v1sua1 sequenc1ng, motor speed and
attentfon funct1ons h1gh1y sens1t1ve to brain 1n3ury. The subject 1is
requ1red to connect consedut1ve1y numbered and lettered c1rc1es as
fast as poss1b1e without Tifting the penc11 Slow performance is
bel1eved to 1nd1cate brain 1mpa1rment Better performance on Pa -t A
than Part B suggests 1eft hemfsphere lesion in thezbra1n sqnce the

latter has randomly p]aced numbered and lettered circles.

«

4. Wechsler Memory Scale , d

‘ \Th1s test has enjoyed considerablecpopularity in most .
neuropsycho]og1ca] assessment batteries, and consists of seven

subtests. They are: (a) Personal and Current’ Informatton,

(b) Orientation (time and place), (c) Mental Control, "(d) Logica1

‘Memory, (e) Digﬁt Span, (f)_Visua] Reproduction,vand‘(g)'ASSOCiate

Jearning (Verbaltretention) ltems on the first two scales resemble

typ1ca1 mental status exam1nat10ns. Performance on the wechsler

o

Memory Sca]e appears' to detertorate with advanc1ng age as-we11 as with

[
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bi]atera], diffuse, andlleft heﬁisphere lesions (Prigatano, 1978).

5. Wisconsin Card Sorting'Test'- _ o

. This test was.orig*nafly developed to measure II.abstra"ction"‘ -
ability and “sﬁ”ft of set" among norma]s. In a neurdpsycho]ogital
test battery, the Wisconsin Card Sort1ng Test has shown sen51t1v1ty to
‘brain 1esions part1cu1ar1y in the fronta] Jobes (Tayler & Draw, 1974-
Robinson et al., 1980). The test contains 64 response cards and two.
sets of four stimulus cards in red green, yellow and b]ue colors with
four-different fvgures‘(crosses c1rc1es, squares and rectang]és) and

!

responses are scored for conceptua11zat1on perseveration, failure to.

four different numoers (one, two, three and four). Thepsubgects

maintain set, and eff1c1ent learning. According to Rob1nson et a1
(1980%, the WiSConsin“Card'Sorting Test 1sua clinically useful
instrﬁment for detecting'and localizing frontal Tobe lesion.

6. Demographic Questionnaire

. This is #locally, constructed gereral questionnaire for the"c
| purpose of eliciting infoNhation about age, sex, education,

occupation, medica1 and'psychiatric history including records of

-

‘hospitalization and medication (Appendix A).

‘Procedure o - . o
- The subjects were tested 1nd1v1dua11y by th1s researcher who
has considerab]e experience with neuropsycholog1ca1 and psycholog1ca1’
test1ng and in dealing w1th elderly persons.,
In order to obta1n the desired subJects from the hosp1ta1s a
v 1atter exp1a1n1ng the nature of th1s researcp and request1ng the types

»
of patients needed for neur0psycholog1cal test1ng was sent to all the |

-
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attending physicians and psychiatrists. Several follow-up phone calls

to the physicians, and personal visits to the hospitals were also made

to ensure the cooperation of the physiCians and the clinical staff. A

copy ‘of the letter is attached in Appendix B.

Before testang, wratten consent was obta1ned from the patlents
v~themsé1ves or from thetr 1ega1 guardtans. A copy of the consent form

“w

_ s attached 1n Appendtx c. Ty

a, -

Each pat1ent was .interviewed for about one- ha]f hour by the '}
examiner before test1ng in order to get a general clinical 1mpress jon
of the patients, parttoglar1y.1n‘respect of thetr»phy51ca1 and_mental'
capabi]ities.‘ ' | C

. Most demented and depressed subjetts'were tested in the =
hosp1ta1 premises, w1th a few tested in their own homes. The Society
-for the Ret1red and Sem1 Ret1red provided the space for test1ng the
norda]s.' However, some parttcapants preferred to be tested in thetr '
own homes.

) Medical nistory, 1aboratory findings and demographic
infornation about the patients were obtained from the hospita1
records.‘ For the pat1ents tested in their own homes, the medical
h1story and demograph1c 1nformat1on were obta1ned by interviewing the

patients and spouses. If any further information was needed, this

researcher had the family's permission to consult w1th the attendtng

g

pnys1c1ans.
All hosp1ta11zed subJects were tested between two to four weeks

‘after their 1n1t1a1 admission to the hospital. This procedure was -

followed to eliminate any'effect of readjustment to the hospital’

environment, and to allow sufficient time to complete necessary

bl

-
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medical and laboratory tests.

<

The total ttme to complete the test ng varied from patie- )

g

patient. In general the AD and MID groups took between Six, to gight

hours each to complete the entire test batterv. On the'average the

'depress1ve pattents took between four to five hours each The norma]

elder]y subJects took between two and one-half to three and one-ha\f

_1hours only All subJects were to]d to d1sconttnue the,test1ng any

time they felt fat1gued d1scouraged and frustrated However, after

t

an hour of testing all. subJects were given a short break of f1fteen

m*nutes.

Most normal compar1son SubJects took only one break of f1fteen

minutes, and continued with the testing unt11I1t was comp]eted in one

sesston. However dementia.an@Cdepressive groups required'mu1tip1e

sess1ons.. The number of se551ons/r!qu1red in the c]1n1ca1 groups

varied from patient to patient: On the average, clinical subJects

" took four (DEP) and twelve (AD and MID) sessjons to complete the

‘

testings Each session lasted abdut 45 to 60 minutes. Dne or two

breaks were usually required by the AD and MfD patients in one‘

§§ssion;‘ The Alzheimer and Mu]ti-intarct patients were usually not

-

vtestable after an hour of test1ng in a day. The second session

Ausua]ly started the next day. ',//\
The tests werenadm1n1stered.in the following order: <(a) The
Luria-Nebraska‘Neurop%ychologicaT-Battery,v(b) Wechsler Memory Scale,

(c) Trail Mak1ng Test (.)'Halstead-wepman Aphasia Scregning Test,

- {e) Wisconsin Card Sort1ng Test A]l_tests were administered; scored

ahd 1nterpreted accord1ng to the guidelines provided.in thevrespectjve

test manuals.
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. RESULTS | .
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_Originally, it waé planned to analyze the data with appropriate

multivariate methods, i.e mulifn%{1ate analys1s of ‘variance - (MANOVA)
T

Hen &
and d1scr*m1nant funct1onf;n§?'<  o confmrm or reject ‘the main

.S A d
»,.‘J =)

hypo{hes1s arid expectations.: These techniques are current]y ut111zed
in neuropsycholog1ca] research for examrnxng group d1fferences and
1nterre1at onshwps between- tests when there are several pred1ctors or
indepgndent var]ables (Parsons & angatano, 1978; Pedhazur, 1982;
Fletcher, Rice, & Ray, 197&): In a recent article, Franzen ahd_Gd]den

- N
(1984) discuss the requirements of multiple regression techniques

including the methodology of,discriminant'funétion analysis in

. re : N .
- neuropsychological r-esearch.P They suggest that-when the strength gf

theﬁre1atiqnship befween the predictors and the criterion is unknown,

- 7
l ]
4

it wou ld bé7best to include at least ten times the number 6f‘subjects

as the number of predictors" (Franzen & Golden, 1984, p.87).

In light of the recommendat1ons d1scussed above, the data of"

X
this study have inot been analyzed with multivar1ate technlgues. The

number of.ihdependent variables far exceed the number bf cases in each

of the five groups. Consequent]y,'the'data{h%ve‘peen analyzed with

\

ANOVAS and Neuman- Keu]s prouedure. e N

B an.

Follow1ng the suggesttans of Moses et al. (1983) in-their:most

recent 1nterpretjve manua] addxtxona] ana1yses ef the LNNB data have

~

w7 -
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been made by the ‘pattern analysﬁs metﬁod'uti1izihg the c]?nigal, .
1ocaliiation-and_factorrscales; Since the purpose of ﬁhe present
research~was to'éxaﬂ‘ne group differences‘in the cognitive functioning
of AD, MID Depressxon and normal controks the test S?rformance of
individual suagects Was qot analyzed This approach is cons1stent
)};ith the_gubli;hed studies on the topic (Erk1n13untt1 et al., 1986;
F111ey, Kelly & Heaton 1986; Lor1ng & Largen,, 1585; Lewinsohn et al.,
1986; Martin Brouwers, La1on%&g Cox, Teleska Fedio, Foster, & Chase,
1986; Pereziet a]",¥§§§ 1976 V1ta11ano et al., 1986).
: ¥
\

Comparison of'éhe‘GrduﬁsAoQ tae NeurOpsycho1o§ica1vMeasares,
~ The primary hypothes1s of this study predicted significant
neuropsychological 1mpa1rment in the A}zhe1mer Multi-infarct apd -~
depfessive patients in comparison thh normal controls. Further,
therelwere three expectations pertainﬁﬁ&?to the differentia1
pghformance‘of the demented, depfessed aad normal gubjects (see the

" - Hypothesis and Expectatiors section). The daﬁa, were analyzed

separately for each of the neuropsychological tests uSed in the study.

Luria-Nebraska Neuropsx;holoﬁica] Battery

The means and standard ceviztions for each of the fourteen ‘
Luria-Nebraska scales ;n the five subject‘groups are Présentea in
‘Tablé 5. One-way analyses of va}ﬁance indicated that the groups were
significantly different on all the scales (p < .OOUOS). Post hoc

comparison of the means using the Newman-Keuls procedure (p.OS)‘for

(A';}"
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all the Luria;Nebraska-sca1es have been presented ° “3ble 6.

The analyses of the LNNB data reveal that the AD aﬁg MID
subjects ‘have considerabie neurozéychologica] deficits compared to the"
normal healthy elderly (both age groups) and depressives. As can be
seen in Table 5 and FigHS? 1, both AD and . D‘groyps perfofﬁed
extreme\y poorly w{th mean T scores much(;:Zve 60 on all the scaies. *$‘>
One of the criteria of bra{n damage suggested by Golden and his
associates (1980) is T scores above 60 on at least three géales. It
is clear, therefore, that both Alzheimer's qnd Multi-infarct patients'
have pronounced neuropsychotogical defits in respect of theic LNNB

»

performance.

r

_In the case of the depressed elderly, their LNNB scores were

-

generally higher than the normal controls (both age.gr0ups). However,
~ except for -the memory score of T 70, most scaled scores were under
T 60, indicating generally intact neuropsychological functioning in
the depressed elderly. |

Wﬁenﬂthe two degenerati&e brain diQeaée cateaories wer;
compared with the depressive djsorder, there were highly significant
diffe: =nces (p < .05) on all the LNNB séé]es (Tab]e 6). The patterns’
of the séaled scores Qere a]so.tomp]éte]y different (see the sect;on
on Pattern Analysis oﬁl_NNB‘scofeS)} However, tﬁere.were no
sﬁgnificant differences between the AD and MID groups in any of the
fourEéen(Lﬁffa-Nebraska sgéles. Also, their patterns of performance

(indicating high and low points) were similar to each other (Figure

1).

oy -

The LNNB performance of the old and young normal elderly did

not fall in the impaired range, since all their scaled scores were
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Table 6

Analysis of Variance F Valuesfand_Newman75euls‘

Results vathe LNNB Scales for the Five Groups

"LNNB SCALES

F*

VALUES

NEWMAN-KEULS RESULTS™.

MOTOR

RHYTHM

© TACTILE

VISUAL

RECEPTIVE
SPEECH

EXPRESSIVE.

SPEECH

WRITING ~
=3
READING

ARITHMETIC

MEMORY

51

53

51.

3,

69

50.

- 26.

34

51

85.

.00

.08

76

19

.69

18

34

.99

.42

71

AD, MID, DEP > NOR I °
AD. MID > NOR II
AD, MID > DEP

AD, ‘MID, DEP, NOR II > NOR I
AD, MID, DEP. > NOR.II
AD, MID > DEP

AD, MID, DEP > NOR 1
AD. MID > NOR I1- *
AD. MID > DEP

" AD, MID, DEP > NOR I .
AD, MID, DEP > NOR II : .
AD, MID > DEP . :

*AD, MID, DEP > NOR T
AD, MID > NOR II
AD, MID > DEP

AD, MID, DEP > NOR I
AD, MID, DEP > NOR I[1
AD, MID > DEP

AD, MID > NOR I
AD, MID > NOR 1.
AD, MID > DEP

AD, MID, DEP > NOR I S0
AD, MID, DEP,> NOR II B
AD, MID > DEP

AD, MID, DEP > NOR I
AD, MID, DEP > NOR II
AD, MID > DEP

AD, MID, DEP, NOR Il > NOR T
AD, MID, DEP.> NOR II
AD, MID > DEP -
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Tablé 6. (Coht1nued)i
‘ Ana]ys1s of Var ance F. Values and Newman-Keu1s o

Resu]ts of'tthLNNB~Sca1e§ Ffor the rwve Groups SO

o

L LNNB SCALES ©  F* VALUES NEMMAN-KEULS RESULTS“ It
INTELLECTUAL . 56.22» - AD, MID, DEP > NOR I :
©PROCESSES. - AD,” MID, DEP >'NOR I1
. o . AD, MID > DEP |
PATHOGNOMONIC.©  57.54. - AD, MID, DEP, NOR II > NOR 1

AD, MID'> NOR II
AD, MID > DEP

RIGHT HEMISPHERE 86.35 AD, MID, DEP > NOR I
- . ' AD, MID, DEP > NOR II:
- AD, MID > DEP

LEFT HEMISPHERE  42.84 AD, MID, DEP > NOR I
. ‘ AD. MID, DEP > NOR II
o . AD, MID > DEP

=

*ALL F VALUES ARE SIGNIFICANT AT .00005 LEVEL
_"ALL COMPARISON GROUPS LISTED ARE SIGNIFICANT AT .05 LEVEL .

NOTE - 1. GREATER THAN (>) MEANS POORER PERFORMANCE ON ALL THE. SCALES
2. AD = ALZHRDMER'S DISEASE; MID = MULTI-INFARCT DEMENTIA .

¢ . DEP = DEPRESSION; '{OR I = NORMAL (AGE 55~ 74) B '
- NOR II = NORMAL (AGE 75 AND OVER) A : //\?J

[V4
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- Figure 1. Lurra-

Nebraska profile summaries of the five groups
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under T 55 (Fidure 1). However, the old e1der1y scored sxgn1f1cant1y |
higher (p < .05) than the young e1der1y on the Motor, Rhythm Memory, i
and Pathognomonic sca]esv(Table 6). v

. The presence of brain damage\On the LLNNB is also eQa]uated on
the basis of the'number of eievated scales over the critical 1eve1’
determ1ned by the formula suggested in the test Manual (Go]den et al.
1980) The cr1t1cal level 1is the h1ghest score obta1hed by a person
that can be cons1dered normal w1th adjustment for age and educational
level. Accord1ng to Go]den and his associates (1981), three or more
elevated sca1es in a prof1le represent oSa1n ‘damage. As shown in
Table 7, the average number of e]evated scales was 10, 4 for both the
AD and MID groups suggest1ng considerable neuropsycholog1ca1 deficits p
amgng the dement1a pat1ents (The numbev of elevated scales above the
critical level for all subJects in egch group was used to calculate
the%average, see Table 7.) In codtrast the depress1ve pat1ents had
only 1.3 e]evated scales on the average indicating v1rtua11y no
neuropsycholog1ca1 1mpa1rment As expected, none of the LNNB c11n1ca1;

‘scales was elevated in the profi]e of the two norma] conural groups.

Pattern Analysis of LNNB Scares

The jnterpretive manual of the LNNB*suggests the use of pattern‘
'analysis.to obtain*é_g]oba] picture of the nature of brain’damage,
since simple e}evations cannot be interpreted—in‘isolation.. As
explained in the manual:

. ‘1'4.

The major and- most useful approach of the battery is
through-an overall pattern anatysis of the scales and
items combined with addxt1onai{1nformat1on gained from
the qua11tat1ve analysis of the test performance (Moses
et a1., 1983, »p. 54) §

Thus, the LNNB scores of the f1ve groups have been exam1ned in terms
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of the (a) clinical, (b) lateralization, (c) localization, and
(d) factor scale.

Profile of Clinical Scales. The’resuTts showed that the

profile of scales for the two degenerat1ve groups were essentially

similar (F1gure 1). The pattern of the means for the depressive group
was similar to the pattern’of tﬁe means for two normal groups except
on the Ar1thmet1c and Memory Sca]es

Lateralization. The purpose of 1atera11zat1on analys1s is to

identify the hemiépherlc involvement in neuropsycholog1ca1 1mpa1r-
ments. Fol1ow1ng the procedure recommended in the Interpretat1on
Manual Vol. 1 (Moses et al., 1983), lateralization is determined by -

the method of localization seales. This method identifies the two

highest T'sc0re§%in order of their magnitude on the Localization Scale

‘profile. When the two highest scales are the same with réspect to the

‘hemisphere,f]atera]ization is relatively unambiguous; However, in
case of differenf hemispheres identified by the two scales, impairment

is considered diffuse«or bilateral.

]

A.As can be seen in Table 7, 25% of the AD pafients.present

-e?ﬁdence of clear lateralization in'the‘Left Hémﬁsphere; However, the

data suggest bilateral or diffuse damage in the majority_of the AD

patients. In the Case of the MID patients, the data also suggest

"bilateral and diffuse hemispheric impairment (Table 7). Table 7 shows

3%

" that the depressive group has very few scores above the critical level

B

,on the Localization Scales Profile suggesting virfha1]y no hemispheric

lesion. 'T". normal controls also do not show any lateralization.

S

i Localizatten. Localization analys1s helps: 1dent1fy the Tocus.

of.pra1n 1eswé§§&%ﬁ% suggested in the 1nterpret1ve manual of LNNB

: -
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(Moses et al., 1983) eight localization sceles were scored separately
for each subject in order to identify the spec1f1c tesion areas ., in the
brain. Most of the AD patients rece1ved a three-poxnt code on the
;1oca1izat1on scale (see Table 7). The three-po1nt code is assigned
-when three or- more scales are above the critical level. and within five
points of one another. The mean scores of the AD group indicate h1gh
points.oh the Left Parietal-Ocgipital and themRight Parietal-Occipital
Scales with secondary e]evation on the Left Fa@?ta% Scale (Figure 2).
This suggeSts bi1ater§1”énd diffuse disorder. The MID group also had
a similar Yocalization profile with.relative e]evatiohs on the same
scales (Fioure 2). | B
The deoressives‘and'norma]’cohtrols h;d\no elevation on any
localization scale (Figure.2). This confirms the fect that these

groups did not have impairment in any area of the brain.

Factor Scales. The factor scales are empirically derivéd-from

factor analysis of the items - w1thrn 2ach clinical scale of the Lur1a- ;

Nebraska. The factor sca]es differ from clinical scales in that the
former are comprised of heterogeneous sets of items der{ved from .
empirica] daﬁa as we11 as clinical judgment. Thus, the factor soales
were formed by the test authors (Golden et al., 1982) for the purpose :
of “subdividing the c11n1ca1 scales into subscales purely on an
empirical basis. The factor sca]es allow useful 1Lformat1on about the
individual's performenée and more clearly indicates the person's
specific neuropsychologicalvdeficfts (Golden et al., 1981).

As suggested by Golden et al., (1981), for a more objecffve and

precise 1nterpretat1on of the LNNB data of this study, factor . scayi/,
prof11es were prepared " Figure 3 presents the factor score profile »f .

.o
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the five groups. The analysis of the factor scoreshjndicates
widespfead imbairment in the AD and MID pafients. gbwever,'no

specific impairment is noted in the control (NOR I & NOR II) and
Depression (DEP) grohps.

-

Other Neuropsychological Tests

Aphasia Test : ‘ | o

N

The results in Table 8 and Figure 4 ‘ndicate that the ngrmal
o /

yroup were vast]y\superior to the AD and MID7d}oups¢6h the Halstead

R

Aphasia Screening Test. Whereas the average number of errors in the

two normal groups was around three, the AD and MID groups mqge on the
oo ’ . . ' 2y
average 28.7 and 28.3 errors respectively (Table 8). The mean“ﬁhmber

o}

of errors was also véry‘Jow (5.75) in the depressive group. However,
neither Normal I nor Normal I} différed from the DEP group.
Similarly, there waé no significant difference between MID and AD

patients.

© Trail Making Test (PaFEWA and Part B)
* The results of the Trail Making Test--Pa[ttA (Table 9 and
Figure 5) indicate that the AD, MID and DEP patients generally took a .
longer time to complete the task’ than the Normal I~and Normal I
groups (except that NOR Il and DEP did notidiffer significantly). The
depressive patients were better than.both fhe AD and MID groups.
HOwévefé no significant difference existed between AD and MID
~ patients. Also, thé two normiﬂ controls (NOR I and NOR II) did not
\

differ significantly on this task.

With respect to the Trail Making--Part B (Table»9 and Figure
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Table 8
Means, Standard Deviations, ANOVA F Values,vand Newman-Kéuls

Results of thé'Aphasia ScreeningvTesi for the Five Groups.

GROUPS MEAN - SO F NEWMAN-KEULS RESULTS™
NORMAL T 1.91 - 1.85

NORMAL 11 3,00 2.79 a0, MO NRT
DEP " 45075 3w e CAD, MID > NOR II

AD - 28,67 9.15 . AD, MID > DEP

MDD 28.25  15.07 B R

e

" NOTE - THE APHASIA SCORES ARE IN TERMS OF NUMBER OF ERRORSa////
*SIGNIFICANT AT .00005 LEVEL

"ALL COMPARISON GROUPS LISTED ARE SIGN;FICA\I AT .U5 LEVEL (P-< ,05)
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Table-9'

ANOVA F Values, and Newman-Keuls

" Results of thengai1 Makibg fesg‘for the Five Groups’

GROUPS ~ MEAN

SO F ' . NEWMAN-KEULS RESULTS™
TRAIL A . %
: ) : - . AN
NOR 1 = 50.18  13.60 ‘ R
B B - AD, MID, OEP|> NOR I
NOR'TI. ©  85.80  33.85 29.08%*  AD, MID > NOR Il
, o \ AD, MID > DEP
CDEP. .. 103.75 3940 e '
AD 19500 65.40 R
MDD 217.50-  34.08 :‘,.‘ﬂj>.
TRAIL B T
. ‘D
NOR 1 76,73 23.95
~ - N | AD, MID, DEP, N0 11 > NOR I
NOR TI  128.50  39.86 47.97*  AD, MID > NOR ¥
‘ AD, MID > DEP
DEP - . - 166.40  €6.42 ;e | .
A 312,33 - 48.17 “
MID 295.00  52.37

' NOT& - THE TRAIL MAKING SCORES FOR BOTH A & B ARE IN TERMS OF TIME
TAKEN (IN SECONDS)

*SIGNIFICANT AT .00005 LEVEL

™ALL COMPARISON GROUPS LISTED ARE SIGNTFICANT AT .05 LEVEL

>
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results obtained in Part A of the TMT.. The young elderly (NOR 1)
performed muich better than the other pgtient groups. Unltte Part A,
the young elderly (NOR 1) were sxgn1f1cant1y (p < ,05) petter than the
old elderly KNOR I1) on th1s task. Again, Just 11ke Part A, the old

elderly (NOR II) demonstrated superior ability to the AD and MID
~ patients. Depressives were better than both AD and MID, but no

¢

significant difference existed between AD and MID.

r

Wechsler Memory Scale o | -

’Means, standard deyjations,‘F ratios and associated
probebilities of the Wechsler Memory Scores.forbthe five gr0ups are .,
presented in Table 10 and F1gure 6. Fhe group jifferences were'highly
significant (p < .05) in respect of all the’ e1ght Wechsler Memory
scores. Genera]]y Speak1ng, the AD and MID pat1ents performed worse#
on- a]] the subtests than the other three groups. Newman-Keuls |
mo1t1p1e comparisons Sf group means (see Tab]e 11) reveals that -
\é]though;thg two - normal controlsu(NOR I and NOR II)}were better than |
the‘AD‘and MID groUps in respect of the Information, Orientation and
Mental ControT tests; they did not differ stgnificqntly_from the
: depressxve group on these tests  However, the depressive group .
’ pigformed poorly 1h\comparwson w1th the Normal I and Normal 11 groups

the Logical Memory, D1g t Total and Total score responses. The

depress1ves were- better than both AD and MID groups on al] wechsler

oF R
LA .

'Memory scores. . : o . é;Uﬁ‘ffm

It is 1nterest1ng to note that there were no. s1gn1f1cant |
differences between the young and old elderly on Information,
v0r1entat1on Mental Contro] Logical Memory and Digit. Total tests.

But the young elderly (NOR 1) were significantly (p < .05) better than .
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Means, Standard Deviation, F ratio, and Significance Levels

for the Five Groups on thé Wechsler Memory Scale

TESTS NOR 1 NOR II  DEP  AD o Fd
wechsigr M Mo M - M M .
Memory (SD) - (sD). - (sp) "7, (sD) (D)
Info. 6.00 6.00 5,08 2.08  2.63 .19.93
(0.00) (0.00).  (1.51) (1.88) (1.92)
‘ . S ,
Orient. 5,00 5,00 4.67 2.58  3.00 . 22.08
« | (0.00) (0.00) , (0:89) (1.08) (1.96) . -
Mental '8.00° - 7.9 0 6.58 2,58 1,88 19.52
Control (1,19) (2.28) (2.07) (2.47) '{&%,23)
.. | (AR
Logical 13.36 11.55 . .6.88 1.5 .18 69.3
~ Memory : (1.16) (2.61).. {1.25) (1.90) (3.15)
Digit "11.63 1110 - 9,42 5.67 5,25  34.54
Total (1.21) . (1.0) © (1.66) (2.54) (1.49) -
Visual 8.18 4.00 3.2 0,50 - 0.88  21.37
Repro (2.89).  (2.45) . (2.54) 1(0.79) (1.36)
Assoc. 15,96 12,00  i2.45 429  4.50 35,16
Learning  (2.71) - (2.56) . " (4.61) (I.71)  (2.30)
Total 68.23 © 57.55 ' 47:33  18.96 21,36
Score (6.58)  <'(6.61)  (11.36) (7.82) (10.56)
-

NOTE - THE HIGHER THE SCORE, THE BETTER THE PERFORMANCE

*STGNIFICANT AT .00005°LEVEL
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Figure 6. Wechslel Memory Scale Scores of the five groups.
: (Higher scores indicate better performance).
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Table 11

Ana]ySIs of VarIance F Va]ues

and Newman-Keuls Resu]ts k

of the Wechsler Memory Scale for the FIve Groups

, .

1 z N
. ;NS R
WMS TESTS. F VALUE ~NEWMAN-KEULS RESULTS™
INFORMATION [  19.93* AD, MID < NOR I
| - AD, MID < NOR II
| “AD, MID < DEP ‘
ORIENTATION 22.08* AD, MID < NOR I ?{
. AD, MID < NOR II !
AD, MID < DEP \ '
MENTAL CONTROL = 19.52* AD, MID < NOR I
| AD, MID < NOR II
| AD, MID < DEP
LOGICAL MEMORY  69.34* AD, MiD, DEP < NOR I
| AD. MID, DEP < NOR II
| AD, MID < DEP =
DIGIT CONTROL 34.54% AD, MID, DEP < NOR I
o | AD, MID, DEP < NOR I1
_'/ - . A, MID < DEP
VISUALN_ - 21.37*  AD, MID, DEP,’NOR II < NOR I
REPRODUCTION AD, MID < NOR IT
' AD, MID < DEP
ASSOCIATE . 35.16* AD, MID, DEP, NOR I < NOR I
LEARNING AD, MID < NOR 11
T : AD, MID < DEP
TOTAL SCORE 64.73* 'AD, MID, DEP, NOR Il < NOR I
R | AD, MID, DEP < ng 1
® - AD, MID < DEP
NOTE - *SIGNIFICANT AT oooos LEVEL ‘
“ALL COMPARISON GROUPS LISTED ARE SIGNIFICANT AT 05 LEVEL

o
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“the old elderly (NOR II) on three tests, namely; Visual Reproduction,
‘Associate Learning and Total Score. .

Wisconsin Card Sort1ng,Test

h!
Table 12 wand Figure 7 summarjze the performance‘of the five

groups oo the Wisconsin Card Sorti;§ Tesi.‘ The ana]ysesjof variance
showed that the five groups,were significantly (p < .05) differentbon
all the nine Wisconsin scores except on the "Failure to ma\intz’ﬂ'n»sm"I
score: The performances,of the AD, MID and depressive groups were
’significant]y impaired on the eighﬁ wfscoosin mgasures when comparéd
to the normal controis (Table 13). One of fhe important measures of
brain impafrment on the Wisconsin Card . Sorting Test is-the number of
‘Persevérétive Rosponses ﬁade by the sobjects. The greater the number
of errors, the moreléevere is the brain ihpairmenf, According to
Robinson et al. (1980), a Perseverative Response score of 19 or more
should be regarded as indicativeﬁof'bra%n damége. Both the AD and the
MID groups obtained extremé]y higﬁ“(62.33 and‘61.75) scores on the
"Perseverative@ResponSés"'meaSure suggesting the presence of |
‘cbnsiderqble-broin-impairmént. The depressed elderly group hao a mean -
score of 28.50 indicating‘some‘organic invo]vemeot. |
| Another index of brain damage on the w1scons1n Card Sort1ng 1§
tHe score on "Categories Achieved" (ten consecut1ve correct
»responses). The present data indicate that AD and "MID groups are the _
worst‘performers on this measure. On the average the AD patients
ach%eved 1.08 categories and the MID patients 1. Theanmber'of
categories achieved by the normal controls was béthéﬁ 5 and 6, while
tho mean score for the depressive is 4.3. When the "TotaT'Errors"

S : B .
score is examined, a similar discrepancy was ‘present in the
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———— Normal I (85-74)

@ — . =-.— Normal II (75+) |
F mmemee- Depression 7™ d
A | N Ailzheimer's Disease "
E\ — .— — Multi-infarct Detnentia

E

;

;

F'iguref/.

Wisconsin Card Sorting Test Scores of the five gr'oups,. |
(Higher scdres indicate poorer performance on all categories
~ except ‘Category Achieved’ and ‘% Conceptual Level Responses”™

Lo LBl e s mmmenn lmdinnta hattar narfAarmancse)
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- Table 13

~

Analysis of Variance F Values and Newman-Keuls Results

of the wisconsin'Card_Sorting Test for the Five Groups.
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 NEWMAN-KEULS RESULTS™

WCST CF VALUE
' CATEGORY ACHIEVED  73.40%
-/
' TOTAL ERRORS v » 78.03*‘
PERSEVERATIVE 20.00%

ERRORS . .

. 4§§§}ﬁ§§- o (
% PERSEVERATIVE 5.56*
- ERRORS S

~ NON PERSEVERATIVE 5.02*

ERRORS

PERSEVERATIVE - 24.64%
RESPONSES - '
RESPY N

TRIALS TO 1ST . 8.66*
CATEGORY

% CONCEPTUAL LEVEL  61.35*
RESPONSES -~ -

FAILURE TO MAINTAIN 2.18
SET

*

AD,
AD,
AD,.
AD,
AD,
AD,

AD,

<AD,

AD,

D,
AD,

AD,

“AD, "~

AD,-
AD,
AD,
AD,

AD.

. AD,

AD,
AD,
AD,
AD,

NOT

Ve
MID, DEP < NOR I

MID, DEP < NOR IL

MID <.DEP .

MID, DEP, NOR II > NOR I

MID, DEP > NOR 1II
MID > DEP

MID, DEP > NOR I
MID > NOR 11
MID > DEP .

MID, DEP > NOR I
MID > NOR 1I
MID > DEP

MID, DEP > NOR I
MID, DEP > NOR II

MID > NOR 1
MID > NOR II
MID > DEP

MID > NOR I
MID > NOR II
MID > DEP

MID, DEPs < NOR 1
MID, DEP < NOR 1I
MID < DEP

SIGNIFICANT

dhe

, ‘NOTE - *SIGNIFICANT AT .001 LEVEL

3 \

ot

“ALL COMPARISON GROUPS LISTED ARE SIGNIFICANT AT .05 LEVEL



' ’ pat o]og}ca] groups ‘The AD and MID groups have m@re than tw’ce the
V 'er of "Ipta] Errors obtégzed by the normal control grOups. Even
Lhe depressed,group had a substant a]]y poor score on bhe Tota\ Errors
;measure (Table 12). R
‘in summary, thevy0und F]deriy performed better than'a1¥\othérl

groups, and the depre551ves were superior to the Alzheimer's and
-'Mu1t1 1nfarct groups. A@mhough the norma] old elderly were better
than the Alzhelmer S and Mu1t1-1nfarct subjects,’ tn1s group was not
always super1or to the depress1ve gr0up Specificai]y; fﬁ%re were ndj
s1gn1f1cant d1fferences between the o]der norma]s and depress7ve
grOups-on Perseverat1ve Errors, %_Perseverat1ve Errors, Perseverative
: ReSpdnéés,dand Trials to Ist Category. With thé exdéptiqn of the.
tha1 Errors score, ghere,were nd significant.différences betweén.the'V

’»

.ydung and old e]derly-on the Wisconsin Card Sdrting Test." -

!
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CHAPTER V
DISCUSSION AND CONCLUSIONS
&
This final chapter will hxgh]1ght the main f1nd1ngs, and offer

interpretations. It will focus first on the ma1n hypothesws, and then

on different aspects of the relationships at issue. The effectjveness

of the battery of tests used in differentiating betWeen AD and MID on
the one hand and Depreséion on the other will be underlined. The
special problem of distingu: ishing between AD and MID will be discussed
in the light of theoret1ca1 issues-as well as 11m1tat1ons of
diagnostic” instruments. Finally, directions for future research will
be discussed.

The main hypothesis bredicted that sigﬁificant neuro-
psychological impairment weculd be found in Eye elderly with

Al zheimer's Disease-(AD), Multi-infarct Dementia (MID) and Depression

€ °

(DEP) compared to the normajgsdealthy elderly. The results of the

present stud} strongly co this hypothesis. AD and MID patients

performed consistently worse on all neuropsychological measures. 0On
the LNNB,scales, almost all scores of these two groups were between
ten to thirty points above their critical level revealing compre-

hensive deficits in neuropsychological functioning. Interestingly

enough, the worst per?onnance of both AD and MID group was on the

" Arithmetic Scale followed by the Motor Scale. According to the manual

(1980) elevated scores on the Arithmeticsscale are indicative of

K

| jparts of the brain with specific involvement of the

lesions 1

Left parietal-ogcipital area. Behaviorally, poor performancé on the



.

roles in this scale. .Brain impaired and emotionally disturbed persons

LA

Arithmetic Scale reflects deficiency in attention and conceptration,

verbal reasoning, memory., flexibility, and sequencing ability. The
o

Motor Scale suggests deficits of simple to complex sensory-motor

function which are likely to be affected adversely by impairmént in

several areas of the brain, ‘such as optica]-spatial, verbal, \

kinesthotic and kinetic areas. However, according to Luria (197;{;“'

multiple cortiqai systems must work together for normal motor
movements
. 4
The th1rd highest score of both the AD and MID grour,s was on

the Pathognomic Scale. Golden et al. (1982b) assert that- marked

elevations of the Pathognomic Scale reveal acute destructive lesions.

This inference is consistent with the clinical observations of the

Alzheimer's and Multi-infarct patients.

Other elevated scores of the AD and MID patients were on the

Rhythm, Receptive Speech, Memory and Intellectual Process Scales. The

Rhythm Scale measures the ability to recognize and recall auditory

information in a sequential pattern. According to Golden and his

associates (1982b), attention and concemtration abilities play major

generalTy perform very poorly. ,Receptive Speech is concerned with

phonem1c hearing, word comprehenswon simp1e sentence comprehension

and logical grammat1¢a1 structures. Agaih, Golden and“his associates

(1982) suggest that high scores on this scale are most likely due to

damage to thé left hemisphere. Poor performance‘on the Memory Scale

indicates d1ff1cu1t1es with retent.on retrTeval and other aspects of

memory including attention, concentration and menta] flexibility.

\

Extremely poor performance suggests frontal lobe damage and elther ;

L]



hemisphere or bi]aterat-dysfunction. Assessment of sequencing,
problem solving and abstraction.iSQmade through the Intellectual
Process Scale. As shown in Figure 1 and Tab]e‘S both the AD and MID
patients obtained re]ative1y high scores indicating prefrontal 1obe
dysfunction in both ne;ispheres. ;

Analyses of the LNNB perfomnqyuain terms of the localization
and factor score profiles also support the conclusion-that both-AD and
- MID patients were greatly inferior to the depressxves and normal

contro]s (F1gures 2, 3). No s1gn1f1cant differences were found
Cbetween"depressives and nOrmals on the localization and factor .scales.
kn respect of othe?'neuropsychoiogica] neasures, namely the
Aphasia Screening Test, Tria],Making TeSt (Part A and Part B),
Wechsler Memory Sca1e andIWiSCOnsin'Card'Sorting Test, the'perfOrmance

of the Alzhexmer s and Mu1t1 -infarct e]derly was extreme]y poor

~compared to the norma1 healthy elderfy Thes~ results are consistent

(91

with the performance on ‘the Luria-Nebraska, and are supported by other

research (Bigler, 1981; Brinkman et al,, 1983; Schludermann et al.,

1983). Particular deftcienoies of the AD and'MID‘patients have been
7 S o ' S
~revealed on the Visual Reproduction test of the Wechsler Memory Scale,

Further,deficjency in the AD oatientsrds'noted Qn the Logical Memory, .

: o S » S
,whereas Mental Control is'reiatiVelyfweak in the MID group. Similar
S U - . :
‘f1nd1ngs about the« AD pat1ents perfOrmance on the Wechsler Memory
Scale have been reported by Botw1n1ck Storandt and,Berg-(1986)_in

their 1og1tud1na1 study. oo _' o 55

In case of the Depress1on group, 1ts performance was also poor

on all LNNB sca]es (exoept on the Tact11e Scale where there was no.

'_significant:difference)_tn'compar150n'with the young elderly (NOR I,



55-74). Lack of significant difference between the.depressives (DEP)
and the young elderly. (NOR I) on the Tactile Scale suggests that |
simultapeous processing of somhtose;sory impulses=is not affected
adver ely in depressive disorder;

Cohpared to the normal young elderly, ﬁhe depressives-alsp
per!ormed poorly on the Trail M?king Test (Pert A and Part B),
Wechsler Memory Scale Jand wisconsin Card Sorting Test, It may:be
recalled that the Tra11 Mak1ng Test measures visual conceptual, and
visuo-motor track1ng 1nvolv1ng motor speed and attention functions
wh1ch are highly sensitive to brain 1n3ury}(Lezak, 1983; Goldstein,
1984) . Performepce on the wechsler MEmory Scale suggests that the
depress1ves have 1mpa1rment in a w1de var*ety of memory‘funct1ons.

- This 1is also consistent with the fact that the only elevated scale
over tHeir critical level on Luria-Nebraska is the Memory Scale.
Impaired memory in depression has also been 3bserved‘in many previous -
'research stud1es (Arenberg, 1977, 1982; Gilleard, 1980;erndrick,
1967; La Rue: et a]., 1986) On the wisconsip Card Sorting Test, the
»depress1ves performed more poor]y than the young elderly controls 1n
respect of the fCategory Ach1eved— "Total Errors", "Nonperseverat1ve
Errors"'and h% of Copceptual Level Responses,. 'Slnce_none of the ’
scores of the.Depression (DEP) group was above the critical level no.
valid inference about brain injury can be made. |

In. fhis‘conpettion it may be noted. that althOugh the
depress1ves performed s1gn1f1cant1y mor:a p%orly on most LNNB scales
(except one) afll scores are beiow their ex1t1cal leve1 indicating no
neurppsycho1og1ca1 def1c1t. The performance of the depress1ves on

these neuropsycho]og1ca1 tests supports clinical observat1ons and



empirical findings that there is no organic invo}vement in,depressive;
disorder (Blazer, 1982; Donnel]y_et\a].,'i982§ Freidman, 1964; Wells,
1980) . | | o

The results ot'this study also revealed that there were some
significant differences between the old elderly control and'the
Depress1on group on all the five neuropsycholog1ca1 tests used in this
study. However, there did not appear to be any clear-cut pattern of
d1fferences in the neuropsychological funct1on1ng of these two groups.
&(am1nat1on of the results suggescs :hat the depissives and old
elderly normals generally show s .ilar kinds of psychomotor -
retg;éﬁt?on.‘ But it must be acrnowiedged that in sp1te of their 1ower
scores, the depressives and the j1d normal e]derly»score_well_within
'the normal range of neuropsyCho'a“ica1 functioning. ”

Contrary to the first expectation ‘that the Alzheimer pat1ents \
would show marked global neuropsycholog1ca1 1mpa1rment compared to th%

Mu]ti-infarct pat1ents who would show patchy or foca1 impairment, the

¥

present ‘study did not f1nd any s1gn1f1cant difference between sthe Lwo=
grov ' w1th regard to the1r neuropsycholog1cal performance In fact |
Aqboth AD and MID gr0ups obta1ned ‘almost similar gcores on all the
measures used -in thlS study -

The AD and MID pat1ents produced s1m11ar profile patterns for

the fourteen Luria-Nebraska c11n1ca1 scales; suggest1ng'no difference

in their neuropsych og1ca1 def1c1ts. The loca1ization~score profiles

At

also failed to show any d1fference between the AD and MID groups The *

Local1zat1on Scale of’ the AD and MID groups present ev1dence of both
diffuse and bilateral 1mpa1rment. All 1ocalxzat1on scales werevabove.

their critical levels. The Localization Score profiles show. that both.



the AD and MID patients,obtaihed the highest scohi? 6ﬁ1the Left
Parietal-Oeccipital, Right Parietal—OCpipital and Left Frontal Scales.
This suggests diffuse bilateral rather than focal impairment.

The'factor Score profiles of the Luria-Nebraska. failed to showv
[T 3 ’

©any difference between the AdtandeID'grOpps, [t is interesting to

<

note that é]thohgh both aroups have scored we}]iabove their critical
levels on a majority'of fae?or sca1es the highest‘elehations are
shown on the same sca1e5,1n both groups. .
Ana]ys1s of the Factor Scale prof11es of the AD and MID groups
ehowed that both groups scdned above T 90 on items requiripg motor

movement , oral and kinesthetic, verbal and nonVerQa] skills, i’suo-

 motor spatial ability and short-term memory. It should be further

fluctuating,

notea that these tésks reqhire attention ahd concentration abilities
which appear to begﬁewe;ei}'damaged. \

Accerdihg to the.literature (Gustafgoh,'1985; Lauter, 1985)°
localization of heuropsyehologica1 impairment is an important
gimensioh for maki g differential diagnosis of Multi-infarct Dementia.

Some cP1n1ca1 regorts claim that the def1c1ts in MID patients are

ymmetr1cal, stepwise and focal (Hachinski, 1974, Roth

1978). In contrast, gradual and diffuse organicity is.the

K
x

_distinguishing-feature’of A]zheimer"s Disease, seen as ihdicating that

the 1mpd1rment is not conf1ned to any spec1f1c areas~Q{_Epe brain,

'Accord1ng to some research ‘due to the unpred1ctab1e and mu]tlfocal

nature of the dxsease there is no definite pattern of neuro-

_7psycholog1ca1 def1c1ts in Multi-infarct Dement1a and the extent of

*nd1v1dua1 d1fferences 1n the conf1gurat1on of .test scores is much

1arger in MID groups than in other clinical groups (Fu]d 1983;



Reisbery,. 1983) |

It is apparent that the presqpt study was unab]e to 1nd1cate |
any distinctive pattern of performance in the AD and MID groups on the
selected:neuropsycho1ogica1 tests. This'contradicts the findings of
Perez and associates (1976)‘nh0 were able to identify AD and MID
. patients_on the basis of thein WAIS performance 75% of the time and
100% of the time on the basis nf their performance on the wechs1e§
Memory Scale., Similar findings with WALS are reported in recent as
we11 as earlier studies (Brinkman 1984, H0pkins 1953; Robin, 1945).
However, some researchers sug;Lst that behav1ora1 manifestations in
. Mu1t1 infarct Dement1a can be indistinguishable from A1zhe1mer S
D1sease (Torack, 1978). Several other studies on various
psychological and neuropsycho]ogicaL measures,pave also failed to
dembnstrate‘any significant diff;rence be£ween AD and MID patients'
(Grossi & Orsini,'1978; Schindler et al., 1984). A recént sﬁudy on
neuropsycho]ogica] differentiation betweenvA1zheimer's D%seasé and"
vascular dement1a by Erkinjuntti, Laaksonen Sulkava, Syrja]ainen-'and
Palo (1986) a]so reports no specific pattern.of 1npa1rment assoc1ated
‘witn the AD and MID. .Cogn1§1ve dec]12e WEh s?m11ar jn botn
conditions. La. Rue' Dessonvil]e and Ja&&i% (1985),'and?Liston and La -
Rue (1986) have emphasized the fact that«from “the %ggav~ora1 stand-
po1nt 1t is d1ff1cu1t to operat1onal1ze such cr1ter1a as "patchy"
deficits @gﬁfstepw1se detgrworat1qn. Thus ‘it is not surprising to
find.lpck df‘differentiation in the cognitive functioning of the
| pafients suffering from}degenerative brain disenses. \
. At this po1nt it may be usefu] to look. a1so at the dxst1nct1ons

kY

made by /some researchers between cortical and subcort1ca] dementia.



During ‘the past ten years some researchers have explained the
differential nature of dementia in AD, MID and depress1on in terms of
the cOncept of . “subcortical” and "cortical" dementia (A1bert, 1984;
Benson, 1983; Cummings & Benson, 1984). Cortical:dementia is
characterized by difficulties in language, perception and praxia -
typically presentoin Alzheimer's Disease. On the other hand,
subcorttca] dementia is commonly observed in Mu]tieinfarct Dementia

where slowness of intellectual effort, mood disturbance;and apathy are’
: I

'

the present study do not support this conceptual scheme of classifying

major symptoms without aphasia; agnosia and apraxia. The:findings of -, :

dementia into two major categories.
A number of recent studies have questwoned the va]ue of using
«vague anatomical. terms 11ke cort1ca1 and subcortical dementia to label
clinical’ syndromes. As a matter of fact patholog1;a1 stud1es reveal

.,hQ é;
" that cort1ca1 and subcort1ca1 changes are present k(1 most gement1a i, ,

'c,

pat1ents (Herzog & Kemper 1980 Perry, Tom]1nsen' Blessed, et aI
1581; Tagliavini & Pilleri, 1983). \In a-recent review art1cle on thkg
topic, wh1tehouse (1986) argues that the concept .of cort1ca1 and
subcort1ca1 dementia is not only amb1guous but has not been supported
by we]l-des1gned exper1ments or clinical research. For example,

Wh1tehouse (1986) explains:
- Joor

Cogn1t1ve dysfunction in di fferent d1seases may change

_ “at different rates. In early stages of Alzheimer's

T - disease, memory alone may be impaired; later, language

' . ~and percept1on may deteriorate. Does this suggest that ..
patients with Alzheimer's disease evolve from a

subcortical to a cort1ca1 dementia? (p.2)

)

He further exp1a1ns'

the terms subcort1c nd cortxdal tends to
the independence of these> eg1ons of brains

whereas n fact the importance of densy 1nterconnect1ons



between ¢cortical and subcortical structures nas
suggested several models of dementing cond1t ons.

Thus, on the basis of the psycho]ogxcat, patho]ogtca],
radiological (e.g., PET) and neurochemical studies Whitehouse (1986)

- concluded that the validitiy of the distinction between cortical and
subcortical dementia has not been established. This would be
congngent with the results of the present study. | |

However, it may be premature to suggest that MID patients haue

.diffuse bilateral impairment as suggested by'the results ot this
research. AA major issue is diagnosis of MiD and AD that is recodnﬁzed
by a]l,researcherss The avai1ab1e test and medical procedures are not:
completely re1iab1e‘due‘to imprecise understanding of the nature of
degenerative brain disease. Even autopsy does not prov1de definite
1dent1f1cat1on because of the comp1ex nature of brain-behavior:

e1at1onsh1ps. Another prob]em is the 1ack of agreement,among
researchers regard1ng parad1gms and mode]s of, 5%a‘n functioning.. The
1nferconnectedness between different parts of the brain makes
jnference about 1oca11zat1on of damage_extreme1y dlff1cu1t. The
available neuropsycho]bgdcal,tests may' not be sensitive enough to
J

detect the precise functionVOf different brain regions {(Liston & La

Rue 1986 wh1tehouse 1986).

e
b‘{ia

A]though no d1fference was found: between the AD and MID .

pat1ents on any neuroasycholog1ca1 ‘test used in th1s research, the

c11n1ca1 0bservat1ons made dur1ng the testing.sessions do 1nd1cate |

o

behav1ora1 d1fferences between the two groups. In general, MID

pat1ents appeared to be more aware of their deficits compared to the

7

AD patxents.e:Whey showed con31derab1e anger and frustratlon when they

cou]d not perform a task successfu]ly The MID pat1ents also had much

Lo 4.
S N
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between d1fferent testing sessions. pn the . other hand the AD

-patients were general]y unaware\of,t2e1r lack of success on the test
items. Even when apparent1y'frustrated, theyid%d not show an&_anger
or resentment. There was a clear tendency on the part of the AD

- patients to make reoressive statements, such as talking about'
childhood events most &f the time, »In}some‘cases, the AD patients
even manifested chi]d—Tike bghavior .such as gigg]ind’and dependence,'
Also, the fee11ngs of insecurity and uncerta1nty were pronounced in

the AD patients. -In genera] the AD patwents were weepy,vnervous but

R

compliant. ‘However, it should be noted that both the AD and MID
patients responded positively to gentle persuasion and the |

affectionate att1tude of this exam1ner.,

The second expectatton name]y that xhe depressed elderly would
perform significantly better -on all neuropsycholog1ca1 tests compared
to the A]zheimerrand Multi-infarct patients was strongly supported/;gv‘

the results of this study (Tables 5-13, F1gures 1- 7). In comparison
\ .

with the Depressaon group, both the AD and MID groups performed
s1gn1f1cant1y worse on all neuropsycho]ogwca] tests used .in th1S
,e11 in the

RN

brain- 1mpa1red range, while the prof11e ofsthe depressf}?% wass we_§
0O

,ﬁw1th1n the norma] range. As reported ear]?érepnone of the obta1nedv
#e

study Tge profwles of the AD and MID groups c1ear1,-

scores of-the depressed pat1ents on &y neuropsychoWog1c 'tests was
in the brain- 1mpa1red range.
| Other stud1es have also shown that dement1a\pat1ents obtain,.
lower scores than do age-matched depressed and norma] persons on %3ét

tests of cogn1t1ve functfons (Donne]\y & Murphy, 1982; La Rue et al,



1985; Wetls, 13905).  In tneir recent SLudy Ob CEHEHLed, BEpi=asti= =
norma]_healthy aged persons,'La Rue et al. (1986) found that depressed
and normal healthy sdbjects made only one error in associate 1earn}ng
tasks, whereas multiple errors. were made by the‘dementia group. :
However, the findings of the present study contradict fo]steih
and McHug 1978) who have demonstrated cons1derab1e cogn1t1ve 1oss;s
in depressive pat1e:ts. fhey be11eve that cogn1t1ve 1osses are
significant enough to be called "the dementia syndrome of depre351on

R

‘We1ngartner and assoc1ates (1981) found both qua11tat1ve and
quantitative changes in 1nformat1on process1ng episodes among{the
-depressive m1dd1e aged subJects. Others have also reported depressed
ofder aduits to score in the organic range on~var1ous memory tests
(Gx]leard & Patt1e 1980 Kendrick, 1967). & h |

In vxew of the contradxctory f1nd1ngs further research with
1ncreased sample size and varying chronicity of dement1a and
depression may provide more consistent 1nformat1on about_the‘nature of
vneuropsycho]og1ca1 1mpa1rment in these disorders. "

Another expectatfon of this study was that there would be no
si§n1f1cant dwfference 1n)neuropsychologfca1 funct1on1ng between
normal, healthy,‘young elder1y‘(55 to 74 years) and normal, healthy
old elderly (75 yearsvand‘o]der). The results of the present research
indicate that’by and, large, the groups were similar on theptests used.
fBoth groups performed well within the1r critical 1evels on the |
Luria- Nebraska suggestfng completely 1ntact neuropsycholog1ca1
»functioning eVen in'old age. Performance on the other tests also

"supports the expectation of‘unimpaired cognitive functioning in normal

young and old erér]y.7
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those neuropsychological tests which measure visual-motor sequencing,

psychomotor activites, particularly with speed-related tasks, auditory
T . . x.

. comprehension and short-term memory, including visual and auditory

3

‘ memory (Tab1es 5-13).  The selective agejre1ated_cognitive changes

4

I

v

manifested onvthe LNNB scales and other neuropsychologica] measures
used in this study are in accordance with the findings of MaclInness et

fal. (1980) and\ErkwnJuntt1 et al. (1986). They a]so reported gradua]

decline in memory and psychomotor functions w1th.1ncreas1ng.age.

However, these age-related cognitive changes—innormal aging did not
’ 4

have any sersous'effect on their social functions and orientation to
t1me, place aﬁ& persona] needs. The familial and automatic tasks such

\
as reading, wr1t1ng and express1ve speech remained intact. It should

'y

elso be emphasized that the above-mentioned differences between the

young and old elder]y are a.l cons1derab1y below the brain-impaijred

range. These resu]ts are quite cons1stent with other research reports

indicating-that healthy older people do not show any signif1cant
decline evén in their ninth‘decaQe (Arenberg, 1982a{§?%rk et al.,
1984; Park & Pug>11s1 1986). |

- It 1s ev1dent that even though the. present study used major

neuropsycho1ogica1 tests, it fa11ed to provide -any spec1f1C-

“ neuropsycho]og1ca1 pattern for dementia of dlfferent)et1ology (i .e.,

"AD and MID). However 1t was able to clearly differentiate between
’ ' 7/

dement1a and depress1on groups. The tindings of this research have

cons1derab]e c11n1ca1 1mp11cat1ons for mak1ng differential diagnosis

v

which is essent1a1 for adequate treatment and rehab111tat1on programs‘

The test batteries were,also.successful_1n.assessvng cognitive decline

1
O



associated with advancing age. [nese dage-relalest LOZHit Ve “RaigE=
are important, 1n the assessment of degree of dementia and- %Espeqted
early dementia‘ However in vxew of the 1.m1ted ‘number of subjects’ in .
~ each group, the 1nterpret1ve conc1u51on regarding cogn1t1ve dec11ne

o ﬁnth advanc1ng age should be made w1th caution. Also more subjects

. nepneeded in both AD and MID groups. before making any c11n1ca1

“yassert*ons about the LNNB S usefu]ness in dxst1ngulsh1ng between AD

¢ . ,' , . . . N
{ and MID | 3 o _ “~.
¢ .

! In. summary, ‘the present research was concerned wtth the prob]em

of bra1n-behav1or relat onsh1p The goal of a neuropsychological test
battery is to estab1lsh the re]at1onsh1p between behavioral dysfunc-
t1ons and correspondlng bra1n 1e51ons. For this purpose, it is

necessary to cross va\1date a neuropsychologlca1 test battery on

c]inxcal populatwons-wath re]at1ve]ytestab11shed bﬁprh lesions. In

EES
o

the present reSearch two degenerat1ve brain diseases and one
psych1atr1c d1sorder were selected for this pu@pose. The results.
generally support Lur1a S not1on that the test behavaor is dependent

upon the coord1nated act1v1ty of var1ous cort1ca1 and subcort1ca1

struc  es (Lur1a 1980). The-lack of any difference between AD and-

MID groups nwy’@e,exp1a1ned as due to overlapping cort1ca1 and sub-
i

cort1ca1 fud%t1ons pnoduc1ng diffuse 1mpa1rment in both rather than

due to any psychometr1c weakness of the assessment dev1ce.

.\\.\.&q,, 5

Regard1ng “bratn- behav1or PG]athﬂShlp, Lezak (1983) explains

that. h;ér1y inte |~cted parts of the brain make it difficult to

c1ear1y Spec1fy a lesion to a part1cu1ar area of ‘the brain. All brain
. $
structures are not affected equally even in diffuse brain lesions.

Similarly, all focal damages have some diffuse repercussions

¢

Al
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drew attention to the fact that precise localization of a brain lesion.

is virtua]l} impg;sibleurrom test behavior. Primary focal lesions in
specified brain areas are found in very few medical eonditions.
Identification of specific 1esions also depends upon the relative
severity and depth of the damage. . For exahp]e; if‘there is focal
damage in tne left temporal area, it must belmcre severe and deeper
compared to lesions in other areas to stand out in the 1oeali;a£ion
scale. Perhaps, the Mu]td-infarct patients of tnis!researchddo noﬁf‘
have severe enodgh damage in any particular area to be'djfferentiated
from,ghelAlzheimer's patients.

The possibility of imprecision in the assessment instrument
eannot be ruled out indexp]aining the absenee of localized damage-in
;the MID group. It is conceivable that further medical and
‘psychological researCh will be ablie to associate brain lesion sites.
with specific test benavior through more sensitive instruments.
Perhaps 1dent1f1cat10n of lesion s1tes in different diseases, such as
Alzheimer's and Multi-infarct. Dementla is possible when specific

neuropsychological tests are developed based upon their clinical

features. Also, acduracy of medical diagnosis is an important -factor

in improving the>predictive validity of neuropsychological assessment .

‘techniques.

- However, it must be acknowledged that test behavior ga not only

a function of brain structures, but is also affected by a variety of
vpersonal and soc1a1 var1ab1es (Golden et al., 1982) In sum, the
"f1nd1ngs of the present research support the argument advanced by

other researchers that neuropsychological assessment results must be

W



avaluated in conjunction with clinical psychosocial and medical data

(Golden et al., 1982; Lezak, 1983).

Direction for Future Research

The ffndings of the preseﬁt research and the existing
literature (see Tierney, Reid, Zorzi£to, Snow, Fisher, Campbell-
Taylor, & Lewis, 1986) suggest a number of possible research avenues
for a beéter understanding of the brain-behavior relatignship in
dementia, particularly in Alzheimer's and Multi-infarct disease.

First the.neuropsychq1ogdca1 performance in variods stages of the
disease should be examined with the help of a cohprehensive neuro-
psychological battery (e.g., LNNB). Thus, it would be interesting to
compare fhe test performance of AD, MID and Depressiye patients in
their early, middle and late stages. The comparisons may be within or
between the groups. Between group comparisons: will show whether the |
three groups differ in the degree and type of deterioration at
different stages. |

Second, ;mphasis shou]d be placad on c]arifyihg the diagnostic
issues by including even suspected cases of dementia as well as other
degenerative diseases (e.g., Multiple Sclerosis, Pick's Disease,
Huntington's ‘chorea, etc.) and p;ychiatriﬁ disorders (e.g., Schizo-
phfenia, anxiety.disorders, etc.). Th;s w%]l allow better differen-

tiation of cognitive impairment {n speci?ic diagnostic groups.
“Third} programnati@uresearch_is heededdto correlate histo-

patho]ogicaf and neuroradiological data with:neyropsycho1ogica1

performénce on the one hand, and klinica]ldiégnosis on the other for

both demeﬁtia and depression groups. Such‘a'mﬁltidisciplinary

Va
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Fourth, since most studies in this field are cross—secﬁiona1,
there seems to be a great need for longitudinal studies. The
develoﬁhenta] changes in neuropsychological functioping that occur in
Alzheimer's Disease, Multi-infarct Dementia and Depression can be
examined adequately through logitudinal studies. The logitudinal
sfudies will also help make bétter decisibns by reducing false
positives and false negatives that inevitably occur in the present
diagnostic procedure. |

Final]y, greater attention should be given to both qualitative
and quantitative data analyses.. Fop‘appropridte quantitalive
aaalyses, number of subjects in eagﬁ group is an important
consideration. Adequate number ofﬁsubjects (around 20-30) in each
comparison group will allow the use of a variety of multivariate
techniques (e.g., Discriminant Fupctiona] Analysis). Determination of
differential weights to test iteﬁs foq diagnosing diffé}ent dementia .
groups has both theoretical and;E1inica] implications. A qualitative:
analysis of the neuropsychologi?al profile w111~pro$}de in depth

insight into the nature of cognitive impairment.

1
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APPENDIX A ‘ -

PERSONAL DATA ~

, Basic Background Informéfion

1. Age: _ Date ‘of Birth
2. Sex: Méle_' ' | t: Female |
3. Marital status: Married . Single B D%vorced L
) .Widowea | _ v Sep;réted f “ Living Together
4, NumBérhof children: ‘ ' Eén(s)‘ daughter(s)
5. Numbér of grandchildren: ;' - grandson(s)
‘. | grandaughter(’s)
~6. Birthplace: _ . | | - s )
: .gjty/town - _-country
7. - Residence status: citizen *. i permanent resident
8. Immigrétion year: . ‘ : (if applicable)
9. Ethnic‘backgfoqndt European ] Asian . Middle Eaétern_____
| Native Canadian ____ Ctners |
10. Religion |
11. Education completed:
: Vocational/
o Elementary Jr: & High Schopl Col1ege/Univer. . Technical

123456 789101112 12345678 1234

12:fOccupation/Prdfession (before retirement)

13. Occupation/Profession of spouse (before retirement)

[~}

14, Retirement: Age at retirement

voluntary : compulsory



/’19.

\’15..Annual Incpme (ircluding spouse's benefits)
“.i.under $5,000 525,001 - 530,000 }
§ 5,001 - $10,000 T, 530,001 - 535,000
$10,001 - $15,000 o 335,’091 ~ 540,000
515,001 - 520,000 . 340,001 - $45,000 -
520,001 - 525,000 - R $45,do1‘ & ov‘e\r_....
16. Residence: | | -
- House ' Condomint um Apartment
owned j ' rented
Nursing Home. Home for aged _ Hospita&
Exteqqed-Care Centre Others
17. Transportation and mobility: %
Car Public trahsportat{bﬁ# Ythers
18. Interests\and Hobbies: ' ' ..
sports ’ |
commercial recreation (movies, theatre, etc.) _: ' .
- gardening | crocheting knitting | :K\/f_%m\;ﬁ
reading fravel]ing “1istening to music
T.V. watﬁhing . pet(s) Others -

Community involvement:

volunteer work

community -centers

re )
Senior citizen centers ' . 1///,

church group- - , ' ”/I

others




20. contact with family members :

At least once a week At least once.every two weeks
. At least once a month - At least once aveiy 3 months
. N ’ \
. At least-once every b6 months At least once a year

21. Most frequent social interactions with:

sons dahghﬁers grandsons __. . granddaughters
brothers sisters other relatives
3 ‘ oy .
‘riends <

22. Medical history:

“Date of your Tast medical checkup

“How do you rate your general medical health?

Excellent Good Fair Poor f

Have you ever had or do you have any of the following?

Heart disease: yes " no

}flyes, please ‘specify

High biood pressure: } yes © no

If yes, please specify

. }

Stroke: ‘ ' = yes no
If yés, please specify .

‘Diabetes: |  ~ yes no

If yes, please specify

Hypertension: yes no

[f yes, please spec:ty




Al

[f yes, please specify

Eos Jeizures: yes ____ ro -
s/es, p ease specify
Fainting spel]s;' - " yes - no
If yes, pleéSe ibecjfy, ‘
Barkihsonism?ﬁ‘  », | yes no.
if yes, please spec%ﬁ?»g“v
Huntingt?nis chorea: - ! yes ____ no o
If yes, please specify ’
; : _ 3
Alzheimer's disease: ' yes no
It yes; please specify
Thyroid problems: yes . no
Lf'yes, p];ase speify
Othergz ‘ yes no

=F
23. Psychiatric information:

" Have you ever,seen a spychologist or’a psychiatri

- - yes

no

ste
\

@

..l s, please specify -

24 “Medication Record:

S

Are you om any kind of prescribed medication at present?

. : yes '

- no

[f yes, please speciﬁy

N



APPENDIX B

Dear Or.

1 am a doctoral student in the Dee%?tment of Educational
. Psychology at the University of Alberta.’ My dissertation research is

~concerned with the neuropsychological functioning of the elderiy. I
am conducting this,research under the supervision of a number ofﬂ

faculty members at the University of Alberta.

The main purpose of my study is to examine the nature of
‘neuropsychologicatl changes in the elderly suffering from Alzheimer's
disease, Multi-infarct dementia and depression. I will be uging a
number of psychological tests which would take approximately 4-5 hours
for each participant to complete. [he testing will be done in several
short $essions depending upan the mental and physical conditions. of
‘the participant.@ The psychological tests to be used 'in this study
contain items such as answering simple._questions, simple writing, and
performing simple manual tasks. The test items do not require any
physical strength on the part of the participants, and are not
harmful--physically or mentally. These tests will not interfere with
the treatment and management plans of the patient.-

A1l tests will be administered by this researcrer or trained
research assistants. Thus, this research will not involve any staff
or equipment of the hospital, extept occasional supervision of the
attending physicians or other supporting staff members. Please note
that -the test results will be kept completely-confidential and will be
used only for research purposes by this investigator. T

gt

' T would like to take this opportunity to draw your attention to
the fact that the proposed research is likely to contribute a great
deal to our understanding of the neuropsychological changes in old
persons suffering from selected degenerative disease process. In
additijon, this research will be helpful in diagnosis, treatment,
management and rehabilitation of thdse elderly who require such
services, ’

| am, therefore, requesting your help and cooperation in
providing suitable elderly patients for psychological assessment. I[f

you -have any questions, please feel free to call me at 435-5160~o0r °
432-3226. :

Thank you §Ery mbch for your time and intereii in this project.

‘o o Yours sincerely,

Asha Sinha



APPENDIX C

b}

Dear Sir/Madam
I am a doctoral student in the Department of Educational
Psychology at the University of -Alberta. For my Ph.D. degree, I am
doing research on the psychological functioning of. the elderly persons.
under the supetv1s1on of staff physicians and university professors.

The main purpose of my research is to study the nature of
psycho]og1ca1 changes in those elderly who are suffering from
Alzheimer's disease, Multi-infarct dementia and depression. I will be.
using a number of psycho1ogxca1 tests which will take approximate 4-5
hours to copplete. In order to avoid any phy51ca1 or mental strain in
~ the patients, the testing will be conducted in several ‘small sessions.
" The testing consists of answering simple questions, simple writing,
and performing simplewmanual tasks. These psychological tests are
- completely harmless., The welfare of the patients is further protected

by.the fact that they are always under the supervision of medical
doctors.

" The test results will be kept completely confidential, and will
be available. only to the attending physicians. The findings of this
research will be useful to the doctors in making diagnosis, and”
providing adequate treatment, management and rehabilitation
programmes . I am, therefore, requesting your help in completing thws

. research project. [ would apprét1ate very much if you«would kindly ‘
sign the attached consent form. If you have any quest1ons, please
feel free to contact me at 435-5160 or 432-3226.

Thank you very much for your cooperation.

o
r

<

Sincerely,

Ashi~ginha
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CONSENT FOR
PSYCHOLOGICAL TESTING

{ SO . ~

— : T ¢

1, have no objection in taking the

patient’s name}
required psychoiogica1 tesstfor the research‘projeft of Asha.Sinha;.d
doctora1'stuaent at ﬁhe University of Alberta. I have read the
researcher's letter of intént'explaining the natuneTand’pdrpoée';f,the "
research‘project. [ understand that the test data wi11~5é kept f
‘confidentiaT and wi]]wnot’be released to any one other thanéthe

researcher and the attgnding‘physician without my pefm}ssibn. I also .

understand that 1 may withdraw from the testing at any time.

‘ -

Signed:

s . (patient) 

R
.. Witness:

Date:




CONSENT FOR

PSYCHOLOGICAL TESTING .

Tae

Ly | have no objection to
T (guardian’s name) \ ' - s

taking the required psychological

- (patient’s name) : -
. . . R ! ‘ ]
tests for the research project of Asha Sinha: a doctoral student at

the Un;Versity of Alber;a. [ have read the researcher's letter of

intent exp]aining the hatufé and purpose of the research prdject. 1
‘understand that the test data wi]f be kept confidentéa] and wiif not
be released“ko any one other than fhe researcher and the attending .

- physician without my permission. 1 also understand that my ward

N .

may withdraw from tf& testing at -any “ime,

l(patient . nare) -
.Signed: ,
(guardian)
»
Witness:

" Date:




