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I NTRODUCTI AN

Changes in linguistic abilities associated wth agi ng
process is a well docunented fact. Over the years there is
i ncreasi ng interest in detecting the abnormal decline in
I inguistic abilities in the elderly as a consequence of

pat hol ogi cal conditions |ike denentia.

Denentia is an acquired clinical syndronme in which there is
a persistant inpairnent in the intellectual function as a
consequence of brain dysfunction (Cunm ngs and Benson 1983). It
is a disorder which affects adults and geriatric population
being nost common in people over the age of 65 years. According
to Cumm ngs, Benson and Lover (1980) at Ileast three of the
followng areas of nental activity are disrupted in denentia;
| anguage, nenory, visuospatial skills, enotion, personality or
cognition (abstraction, calculation and judgnment). Denentia can
be caused by a variety of conditions : di sease, infection or
infarcts. The nost commonly occurring cause is the Al zheiner's

di sease (AD) accounting for 65%of all denentias (Mss and

Al bert, 1988).

Al zheiner's Disease (AD) is a degenerative disorder. Its
onset is generally after the 50th year of |ife. The etiology of
Al zhei nmer's Disease is unknown, though a nunmber of theories have
been postul ated,; di sordered i mune functions, genetic causes,

alum nium intoxication, viral infection etc. have been suggested

as possi bl e causes.



Al zhei mer' s Di sease 1is acconpanied by characteristic
neur opat hoi ogi cal changes like the presence of senile-plaques,
helical neurofibrillary tangles in the cortex, granul ovascular
degeneration, |oss of neurons, changes in neurotransmtters and
neur opepti des. Symptomatol ogy of Alzheimer's D sease includes
intellectual dysfunction, sufficient to interfere wth social
behavi our, menory inpairnent and at |east one of ei t her
personal ity changes, inmpairnment in abstract thinking, poor
judgnent or other disturbances of higher cortical functions

(1 anguage i npai rnent, apraxia, agnosia).

Language inpairnent in Al zheinmer's Disease has been comonly
reported. The incidence of |anguage inpairnent in Denentia of the
Al zheinmer's Type (DAT) 1is estimated to be «close to 100%
[ Cumm ngs, Houl i han and Hi I'l, 1985; Thonpson, 1987]. Al zhei ner
(1907) first described a denented woman who frequently used
per pl exi ng phrases, sone paraphasic expression and suffered from
a significant |anguage deficit. There after many descriptions of
| anguage in Al zheinmer's D sease (AD) have appeared over the past
decade confirm ng and expanding Alzheinmer's original observation

of | anguage di sturbance in AD.

Focus of research on |anguage functions in AD is mainly on
(1) Studyi ng the |anguage characteristics in AD

(i) Conparing |anguage disturbances in AD wth that of

Aphasi a and ot her denenti as.

(iii) Devel opi ng conprehensive |anguage tools for early

identification and differential diagnosis of AD



Researchers have found that patients with AD do not show an equal
degree of inpairnent across different linguistic levels. It s
generally agreed that the semantic and pragmatic | anguage systens

appear nore inpaired than syntax and phonol ogy.

Some researchers use the ternms 'aphasia' to explain |anguage
inmpairment in AD [ Appel, Kertesz and Fisman 1982; Cumm ngs and
Benson 1985], since |anguage inpairnment seen at different stages
in AD, corresponds to specific aphasia syndrones. During early
stages of AD speech output is fluent, well articulated and
syntactically preserved and auditory conprehension abilities for
conversational nmaterial and reading aloud is intact. Overall
| anguage abilities resenble anom a or semantic aphasia [Hier,

Hagenl ocker and Shindl er, 1985].

During the md stage of AD, | anguage becomes increasingly
par aphasi c. They denonstrate an increasing nunber of uncorrected
verbal and literal paraphasic errors in discourse. Neol ogisns
also becone frequent and auditory conprehension is inpaired.
Overall language abilities resenble transcortical sensory aphasia
(in absence of a repetition deficit) or a Wrnicke's aphasia (in
presence of a repetition deficit), (Murdoch et al., 1987;
Cummings et al., 1985). 1In the late stage of AD the patient 1is
nonfluent, echolalic, palilalic and perseverative. In end stages
he may be nute or speech is restricted to echolalia or palilalia,
audi tory conprehension deficit is severe, resenbl i ng t he

rem ni scents of gl obal aphasi a.



Though | anguage disturbances in patients wth AD resenbles
some of the focal aphasias, they differ from aphasias in

cl assi cal ways.

(i) Language disorders of AD are not primary or isolated but

rather persists, with other intellectual inpairments unlike

in aphasi a.

(i1) AD is wunrelentingly progressive and degenerative, so are
| anguage di sorders associated with it. The |anguage deficits
are continually changing and recovery has never been

observed unli ke in aphasias.

Speech- |1 anguage pathol ogists are increasingly called upon to
differentially di agnose aphasia and |anguage of denenti a.
Al though traditional aphasia tests give sone insight into the
| anguage deficits few can identify subtle differences between
aphasia and | anguage in AD. Hence in the west, researchers have
been working towards devel opi ng conprehensi ve | anguage tests to
differentiate AD from Aphasia. In the Indian scenario there have
been no systematic attenpts in this direction hence the present
study was undertaken. Wth the projected denographic trends
indicating a marked increase in the population of the elderly
individuals, the present study is an initial attenpt to assess
the wusefulness of the |language test in differentiating AD from

Aphasi a which nost commonly involves the elderly popul ation.
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REVI EwW

The past decade has seen a growing interest in Al zheiner's

D sease (AD) and its effects on |anguage.

Language inpairment in Alzheiner's D sease appears to be
present in all stages of the disease. MId anoma and subtle
probl ens in conprehension of anbiguous, non literal and abstract
sentences appear early. Phonology and syntax usually are well
preserved until | ater stages. As a general rule automatic
responses are spared (Eg : counting, recitation of alphabets),
whereas responses calling sustained attention (Eg : describing
pi ctures, explaining proverbs) are conprom sed early. Vord
retrieval errors and verbal paraphasias in conversation are
conmmon in early stages of AD. Perseverative responses often
appear in the mddle stage. As the disease progresses litera
par aphasi as appear and by the late stage the patient's speech is
circum ocutory and semantically enpty. Auditory conprehension and
readi ng conprehension becones progressively inpaired as the
di sease progresses but repetition and oral reading remain intact
until the very late stage. Reiterative speech disturbances
(echolalia, palilalia) often beconme promnent in the |ate stage.
Pragmatic abilities are wusually affected and progressively
deteriorates as the disease progresses. In the early stages the
patient talks for too long, strays away from the topic and
repeats hinself or herself w thout awareness. The patient has

difficulty grasping inplicit meaning such as those involved in



humor, sarcasm or non literal statements. As the di sease
progresses - the patient stops initiating conversation. In the
termnal stage the patient loses all orientation to self and

surroundi ngs and does not use |anguage in neani ngful ways.

The major goals of recent research in |anguage of patients

with AD have been

(a) To develop a nore conplete characterization of the |anguage

di sturbance in patients with AD.

(b) To conpare |anguage disturbances in patients with AD wth

aphasi as and ot her denenti as.

(c) To develop language tools for assisting the diagnostic
process. (Early identification and differential diagnosis

of AD}.

This chapter presents a brief review of literature on speech

and | anguage deficits in patients with Al zheinmer's Di sease.
Section | : Speech Language Characteristics in AD
1. Phonol ogi cal abilities in Al zheiner'a Di sease

Phonol ogical rules are well preserved in mld and noderate
stage of AD and even in many patients wth severe disorder
(lrigary, 1973; \Witaker, 1976; Bayles and Boone, 1982). AD
patients retain their know edge of the sounds of their native
| anguage. Even the neol ogisnms AD patients produce respect the
rules of their native |language. Patients with a severe disorder

correct phonological errors in the sentences they repeat .



(Wi taker, 1976; Bayles and Boone, 1982). Whitaker (1976) was
the first to observe the phenonenon of phonological error
correction in a case study of advanced AD. Subsequently Bayl es
and Boone (1982) denonstrated that correction of phonol ogica
errors was not idiosyncratic but conmmon in severely denented

patients since their phonological abilities were well preserved.

2. Syntactic Abilities in Al zheiner's Disease

Most researchers of |anguage in AD have observed t hat
syntactic abilities appear to be relatively intact when conpared
to semantic and pragmatic abilities. Since Irigary's (1973) and
Wi taker's (1976) studies in which it was clainmed that AD
patients retain the ability to structure a sentence syntactically
but have |ost semantic know edge, many studi es have found support
for this dissociation between semantic and syntactic abilities in
AD [Schwartz et al., 1979; Her et al., 1983, Bayles, 1982;
Kenpler et al., 1987].

Evi dence for preserved syntactic processing abilities in AD
patients has cone largely from production and not conprehension
studi es. Several authors report of preserved ability to generate
conpl ex sentences in spontaneous speech (Illes, 1989; Blaken et
al., 1987), in picture description (Her et al., 1985 and
sentence construction tasks. There are also indirect sources of
evidence for the claimthat syntactic processing abilities are

preserved in AD, like the ability to correct errors of syntax in

anomal ous sentences (Bayles, 1982), better use of syntactic than



semantic cues in disanbiguating spoken honophones and also while

witing themto dictation (Schwartz et al., 1979; Kenplar et al. ,
1987).

Very few studies have subjected AD patients to sentence
conprehension tasks and findings of these studies have been
contradictory. Sone authors have asserted t hat sent ence
conprehension is inpaired (Tonpbeda et al., 1990; Kontiolo et al. ,
1990; Enery, 1985) and others that it is preserved (Smth, 1989
Sherman et al., 1988; Schwartz et al., 1979). The studies that

show little or no sentence conprehension inpairnment in AD

patients have tended to sanple a narrow range of syntactic

structures (Schwartz et al., 1979) and use tasks wth sinpler
demands such as sentence picture matching (Sherman et al., 1988;
Smth, ' 1989) unlike the studies which  show inpaired

conpr ehensi on.

To summarize, there 1is little doubt that the syntax is
better preserved than semantics and pragmatics, however, it
appears that the conprehension of syntax is relatively nore

i mpai red than production. (Emery, 1988; Linebarger, Schwartz and
Saffran, 1983).

3. Semantic Abilities in Al zheiner's D sease

Inpairment in the semantic abilities have been considered
the salient verbal synptomin denentia of the Al zheiner's type.
There s a conmobn consensus on the fact that semantic functions
are relatively nore inpaired than phonol ogy or syntax. Inability

to nane is the early conspicuous synptomin AD. Hence performance



on various nam ng tasks have been frequently used to determne
t he status of a patient's semantic | anguage abilities.

Classically namng abilities have been studied in two ways in

AD -

(1) Through confrontation nam ng tasks and

(2) Generative nam ng tasks.

O her tasks which have been used to study the semantic
functions include word association tasks, sentence primng,

sent ence di sanbi guation etc.
* Confrontation Nam ng :

Confrontation nam ng involves naming in response to pictures
(line drawi ngs), photographs or real objects. It is a conplex

process involving several stages

(1) Perceptual stage : followwng the presentation of the
stimulus, the image of the stinmulus is analyzed for correct

identification of the stinulus.
(2) Semantic stage :- semantic representation is activated.

(3) Label (st age) retrieval phonol ogi cal representation

corresponding to semantic representation is retrieved.

(4) Mtor planning st age: - artlcul atory sequence gets

activat ed.

This task has been nobst extensively used to study |exica

semantic disturbances in patients with AD in conparison wth

9



normal controls and/ or aphasics.

Nam ng deficits on confrontation namng tasks have been
reported by several researchers (Schwartz et al., 1979; WIson et

al ., 1981; Bayles and Tonbeda, 1990 and ot hers).
(a) Real Object Nam ng

Bayl es and Boone (1982) studied 28 subjects wth denentia
and 36 norrmal elderly controls on real object namng. They found
that although the performance differed significantly between the
denmentia group and nornmals the procedure did not distinguish

patients with mld dementia fromnormal controls.
(b) Picture Nam ng (picture nam ng of objects and actions)

Bayl es and Tonpeda (1983) studied 61 patients with mld and
noderate denentia of Alzheiner's type and 83 normal elderly
individuals on a 20 item confrontation namng test (using
coloured pictures). Responses were categorized as no response,
unrelated and related response. They found no significant
difference in the namng ability of the mld and noderate group
with AD, but differences were significant between the noderate AD
group and normal group. It was also found that when m snam ng
occured, it was nost likely to be semantically associated to the

stimulus in patients with denenti a.

Huff, Corkin and Growdon (1986) investigated confrontation
namng abilities in patients with a clinical diagnosis of AD and
healthy controls. They found significant group differences in

nam ng performance.

10



Shuttleworth and Huber (1988) studied 20 patients wth AD
(mld and noderate severity) and 25 normal controls on a
confrontation namng test and found significant differences

bet ween the groups.

Bow es, bler and Al bert (1987) studied patients wth AD,
younger and healthy ol der group on an action namng test (Cbler
and Al bert, 1979). There were significant differences between the
groups for nmean nunber of correct responses. Younger adults
scored the highest followed by ol der adults and then by subjects

w th AD.

Wat anmori, Fukusako, Mnoi and Sasanunma (1990) studied 10
subj ects with AD and aphasia on a 50 item namng t eat
representing 9 different word categories (line draw ngs and
phot ographs were used as stinmuli). They found that mean nunber
of correctly naned pictures for AD and the aphasic groups did not

differ, but the error did.

Stevens (1992) studied 9 AD patients and 8 dysphasics on a
confrontation namng test (line drawi ngs of objects and actions).
She found that confrontation nam ng could discrimnate the two
groups consistently.

To summari ze

X A nunber of investigators who have studied confrontation
namng abilities in the AD group by conmparing themwth
normal controls and/or aphasi cs have found significant

nam ng deficits in the AD group.

11



They have found confrontation nam ng tasks sensitive to the
di fferences between the AD group, aphasic group and norna

control group

* However researchers who did not find differences in the nean
nunber of correct responses in the AD group when conpared
with normal control group or aphasic group (Baylos and
Tonpeda, 1983; Watanori et al., 1991) found a definite

difference between the groups on error analysis.

Bayl es and Tonbeda (1983) found that when m snam ng occured
in AD group it was likely to be semantically related to the
stinmulus. These findings are in agreenent wth WIlson et a

(1981) who conpared patients with AD and normal controls.

Watanori et al. (1990) conpared the errors nmade by patients
with AD and aphasics. They found that semantically related words,

sinple delay response and 'don't know responses were frequently

seen in both the groups. 'Description of attributes' , ‘'visually
related errors', "personal comments' and ‘'uncertainty errors'
were nore frequently seen in AD and, "unrel ated phonol ogi ca

errors' and 'phonologically related errors' were frequent in

aphasi cs.

The nunber of errors are also found to increase wth the
increase in the abstractness of the stinmulus [Kirshner, Wbb and

Kel ly, 1984].

12



Though namng inpairnent is a conspicuous synptomin early
denentia, the locus of inpairment is not well understood. One
suggestion is that confrontation namng failure in AD results
from inpaired visual perception (Lawson and Barker, 1968;
Rochford, 1971 and Cogan, 1985). This is based on the observation
that namng inproved when denented patients were allowed to
handl e objects and that perceptual difficulty of the stimulus
drastically affected nam ng performance. However, the fact that
patients wth AD have enhanced vulnerability to perceptua
difficulty does not establish that a perceptual deficit is the

primary cause of their namng errors.

Anot her possi bl e explanation of the nam ng disorder in AD is
that it results frominpaired access, word retrieval deficit or
loss of semantic information. (Schwartz et al., 1979; Tonpeda
1983; Huff et al., 1986; Obler et al., 1985). This semantic
account of the naming inpairnent is based on error analysis, that
is by contrasting the nunber of errors attributed to
m sperception of objects with the nunber of errors that reflected
semanti ¢ confusions. Since AD patients make fewer perceptua
errors when conpared to semantically related errors, the deficit
is believed to be in the lexical semantic donmain. Patients wth
AD al so produce a higher rate of circum ocutions (not benefited
from phonol ogi cal cues). It indicates that the lexicon by itself
is intact but circum ocutions are used as a strategy for coping

with the inpairnent of |exical access or retrieval.

13



In short, deficits in confrontation namng abilities are
wel | docunented in AD. Distinction between patients w th
Al zheinmer's Di sease, Aphasics and Normal controls on these tasks
clearly enmerge on error analysis. Locus of inpaired namng is
believed to be in the lexical semantic domain, wth further

effects of the perceptual inpairnent in patients with AD

* Cenerative nam ng

In generative nam ng subjects have to produce as many words
as possible corresponding to a given lexical frame with a time
constraint. Researchers have commonly used category fluency (task
requiring the patient to produce words that are nenbers of a
particular category such as aninmals, vegetables etc) and letter
fluency (tasks requiring the patient to produce words that begin
with a specific letter such as F, V, S, etc.) to study generative

namng abilities in patients wth AD.

There is comon agreenent on the fact that wearly and
striking inpairment occurs on word/verbal fluency tasks in
patients wth AD. (Mattis, 1976; Shuttleworth and Huber, 1988;

Butters et al., 1987; Mnsch et al., 1992 and Pasquier et al
1995) .

More recently Monsch, Bondi, Butters; Salnon, Katzman Thal
(1992) studied the performance of 89 patients with AD and 53
denographically matched elderly normal controls on four verba
fl uency measures (category fluency - aninals, fruits and

veget abl es; supermarket fluency, first nanmes and lettery fluency

14



words beginning wth letters F, A, S). They found significant

differences between the groups on all four fluency neasures.
Cat egory fl uency denonstr at ed t he gr eat est degree of
discrimnation between the two groups, letter fluency was | east

accurate. Supermarket fluency which is often viewed as a category

fluency task did not prove to be as sensitive as animals, fruits

and veget abl es conbi ned.

Pasqui er, Lebert, Gynonprez and Petit (1995) conpared
patients wth frontal |obe denmentia, patients with AD matched for
severity and normal denographically matched elderly controls on
category fluency (aninmals) and letter fluency (for letter P) .
Both the denmentia groups scored lower than the normal controls
but those with denentia of frontal |obe did not differ from those

with AD. Category fluency was nore inpaired than letter fluency.

Both the studies by Monsch et al (1992) and Pasquier et a
(1995) are in agreenent with the previous studies (Mattis, 1976;
Shuttleworth and Huber, 1988; Mrtin and Fedia, 1983; Huff,
Cor ki n and G owdon, 1986) which have docunent ed poor er
performance of patients with AD when conpared to normal controls

on verbal fluency neasures.

Bayl es, Boone, Tonpeda, Slauson and Kaszni ak (1989) studied
21 mldly and noderately inpaired AD patients, 41 stroke patients
with fluent and nonfluent aphasias and 31 elderly subjects on F,
A S word fluency neasure. They found that FAS word fluency
nmeasures differed significantly in Aphasic patients and nornal

elderly, and m|d AD patients and nonfluent aphasics.

15



O all the verbal frequency neasures category fluency has
been found to be the nost inpaired in AD (Shuttleworth and Huber,
1988; Butter et al., 1987; Mnsch et al., 1992 and Pasquier et
al ., 1995). Hence it has been found to be nobre sensitive in
di stinguishing patients wth AD from nornal healthy elderly
controls. | npai rment on verbal fluency neasures increases wth

increasing severity of AD (Shuttleworth and Huber, 1988; Mnsch
et al., 1992).

Hence generative naming is useful in detecting AD and
di stinguishing patients wth AD fromnormals since the task

i ndicates deterioration of semantic know edge.

VWord Associ ati on Test

Changes in the semantic representation and their effect on
word production in AD have al so been experinentally probed wth
the free word association paradigm This is generally tested by
supplying the subjects with a list of wrds to each of which he
nmust respond as quickly as possible with the first word occurring
to himby free association. The response to free association is
rated in terns of the type of relationship it has wth t he
stimulus [Eg : a response may be rated as paradigmatic if the
stimulus word and response word belong to the same granmatica
class Eg : Dog (stinmulus) - Cat (response)]. Studies using word
associ ation paradigns have conpared the response patterns in

patients with AD with that of normal elderly and/or aphasics.

Santopietro and CGoldfarb (1985) studied the response of 91

16



institutionalized elderly persons with and without denentia on
the Gol dfarb Hal pern Wrd Association Test (1981;. Subjects wth
denentia evidenced a characteristic pattern of response which
i ncluded marked reduction of paradigmatic responses, no decrease

in syntagmatic responses and marked increase in unclassifiable

and nmul tiword responses.

Abeysi nghe, Bayles, Trosset (1990; studied responses of 23
patients wth denentia (AD, and 14 normal controls on the ol d-
farb Halpern Wrd Association Test (1981;. They found that AD
subjects were nore |likely than normal controls to give multiword
responses, repetition and unrel ated responses. Additionally the

ratio of paradigmatic to syntagmatic responses was significantly

decreased in subjects with AD.

GCewirth, Shindler and Hier (1984; studied word associ ation
responses of 38 denented, 17 aphasic and 20 normal controls. They
found an increase in idiosyncratic, identity and null responses
at the expense of paradigmatic responses in the denmentia group.
Anom ¢ aphasi cs gave nobst paradigmatic responses with relatively
few idiosyncratic, identity or null responses. Wer ni cke' s
aphasi cs gave nore idiosyncratic than paradignmatic responses and
the largest nunmber of identity responses. Broca's aphasics gave
nmost null responses wth relatively few idiosyncratic or identity
responses. Hence wusing the association paradigns definite
differences between the AD group, the Aphasic group and the

normal group have been observed.

17



* Sentence Di sanbi guation

Bayl es and Boone (1982) studied 35 denentia patients and 28
normal senescents on a sentence disanbiguation task which con-
sisted of 3 sets of sentences containing lexical, surface and
deep structure anbiguities. Interspersed within each of the three
sets of anbi guous sentences were 3 unanbi guous sentences making a
total of 30 sentences to be judged. Subjects were instructed that
some of the sentences had nore than one neaning and to paraphrase
the neaning perceived. A subject's score was the nunber of
anbi guous sentences for which tw correct paraphrases were
provi ded. They found sentence disanbiguation to be very sensitive
in discrimnating denmentia from normal senescents. O the three

types of anbiguities, surface structure anbiguities were the nost

difficult to percieve.

Bayl es, Boone, Tonveda, Slauson and Kaszni ak (1989) used the
sane sentence disanbiguation task and studied 21 mld and
noderately inpaired patients with AD, 41 aphasics and 31 elderly
controls and found that the task was very sensitive in

differentiating patients wth AD from nornal control s and

aphasi cs.
* Conbi ned neasures

A nunber of investigators have used nore than one test or

conbi ned neasures to study semantic inpairment in AD

Somrers and Pierce (1990) studied 10 patients with AD and

five non brain damaged controls on confrontation namng and a

18



semanti c associ ation task [Goodgi ass and Baker, 1976] in which 7
high frequency words and 7 1iow frequency words and their
associates were wused. On the semantic association task the
subjects were instructed to look at the picture and word and then
| ook at the nmonitor. They were asked to press the '"yes' button if
the stinmulus word that appeared on the nonitor was related to the
target word or 'No if it was not related, as quickly as
possi ble. They found that AD patients were significantly inpaired
in their nam ng of |ow frequency words on confrontation nam ng.
However they perforned simlar to nornal controls on t he
semantic association task. Results support the findings that
i mpai red nam ng can occur in the presence of accurate

identification of semantic features.

Gist and Maxim (1992) conducted a study in which a build up
picture test (BUPT) was given to 15 patients wth AD, 15
i ndependent and 15 dependent elderly subjects. The BUPT is a task
desi gned to conbine confrontation and generative nam ng,
incorporating primng, cueing and |atency aspects to facilitate
responses. It involves the presentation of degraded |ine draw ngs
of objects, built up in stages to black and white photographs.
The control group scored higher than the AD group and the

difference in scores between the groups was highly significant.

To summarize, the semantic abilities in the AD group have
been nost intensively studied using various tasks. There s
l[ittle doubt about semantic inpairnment in this population though
the nature of inpairment is not well understood. Measures |ike

confrontation nam ng, generative nam ng, word association tests
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and sentence disanbiguation tasks have been found to be very
sensitive in differentiating the AD from other disorders |I|ike
aphasia. They have also been useful in differentiating changes
that occur in the semantic subsystem due to nornmal aging and due

to degenerative disorders |like Alzheiner's disease
4. Pragmatic abilities in AD :

| npai red pragmati c abilities contribute nost to
communi cative deficits in AD.  Since analysis of di scour se
producti on is a task which is cl ose to naturalistic
conmuni cation, it is extensively used to understand the inpaired

pragmatic abilities in AD

Deficit 1in discourse formulation is one of the early
| anguage features of AD. In the early stages in AD these deficits
in discourse take the form of poor topic naintenance, briefer
but nore frequent turns, nore directives, breakdown in cohesion
and coherence and verbosity (Hutchinson and Jensen, 1980;
Irigary, 1973; Ripich, Terrell and Spinelli, 1983; (Cbler and
Al bert, 1981; Ripich et al., 1988; Terrell and Ripich, 1986); in
m ddle stages as vague speech; and in the final stage as

difficulty in maintaining eye contact and conversational turns.

The nbst commonly investigated di scourse genres in Denentia
of Alzheinmer's Type (DAT) are conversational discourse (nost
often elicited fromtopic centered interviews and open ended
conversation) and narrative discourse (elicited in response to

pi cture descri ption, obj ect description and story recal |
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tasks-imedi ate and delayed). Researchers have used either of
these genres to conpare discourse abilities in AD with that of

normal el derly and/or aphasics.

Following are the studies that focus on narrative discourse

and conversational discourse in AD.

* Narrative D scourse

(a) Narrative Discourse using picture description tasks and ot her

t asks
Narrative D scourse in AD and nornmal controls

Sheki m and Lapointe (1984) attenpted to describe aspects of
discourse in 9 patients with AD and 9 nornal adul ts through
several elicited discourse tasks : picture story description,
telling a nenorable story, expository or subject oriented
di scourse and procedural discourse. They found that adults wth
AD were found to have fewer cohesive ties per conmunication unit,
nore exphora or references to information outside the text, nore
performance devi ations, slower rate of speech and nore maze words

(series of words or unattached fragnments that constitute a

conmmuni cation unit).

Santopietro and Berman (1984) exam ned narrative discourse
of a group of institutionalized elderly wth and w thout denentia
using a picture description task from BDAE (CGoodgl ass and Kapl an,
1983). They noted the presence of nore egocentric references,

fillers, nonspecific words and fewer content words in the

denmentia group.
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U atowska et al (1988) investigated discourse performance of
patients wth AD across a range of tasks such as retelling a
story, detailing a procedure, describing a pictured story and
providing a summary. They found that subjects with AD used fewer
target propositions in picture story tasks and nore irrelevant
steps in the procedures. They also produced inconplete sentences
and showed abundance of reference errors such as hi gher
proportion of pronouns to nouns and nore denonstrative and

deictic ternmns.

Smth, Chenery and Murdoch (1989) exam ned a group of 18 AD
subjects wusing a picture story task from WAB. AD subjects were
found to use shorter phrases and required nore tinme to inpart the
target information in the story. But there was no difference in

the nunber of content units between AD and nornal s.

Chenery and Murdoch (1994) studied narrative discourse in
response to animations in 7 AD patients and 7 normal controls.
The AD group consistently omtted setting information, nention of

conplicating actions and reference to resol ution.

Her et al (1985) used Cookie Theft picture description task
in patients with AD, stroke related AD and nornmal controls. They
found that AD subjects used fewer total and unique words, nor e
sentence fragnents and fewer rel evant observations on narrative

content.
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* Narrative discourse in AD, aphasics and normal controls

Beeson, Bayles, Tonpeda and Sl auson (1987) elicited picture
description narratives in subjects with AD (mld and nobderate
severity), aphasics (fluent and non fluent) and normal controls.
They found fewer information units for the mld and noderate AD
and nonfluent groups than controls and fluent aphasic groups.
There were fewer events than setting observations for the
di sordered groups, fewer gists and inferential observations or

m | d AD nonfluent aphasics and noderate AD group.
(b) Story Retelling
Story Retelling in patients with AD and normal controls

Bayl es and Boone (1982) studied 35 patients wth denentia
and 28 normal controls on a story retelling task. They found that
this test was nost sensitive in differentiating patients with AD

fromnornmal controls.

Bayl es, Boone, Tonpbeda and Sl auson (1989) found that
del ayed story retelling could be used to classify normal elderly

and mld AD patient.

Story Retelling in patients with AD and aphasics

Bayl es, Boone, Tonpbeda and Slauson (1989) studied 21
patients wth mld and noderate AD, 41 individuals wth stroke
caused aphasia and 31 elderly control subjects. They found that
del ayed story retelling task could be wused to differentiate

patients with mld AD and aphasi cs.
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Taken together these studies have shown consistent features

of narrative discourse deviations in AD group. Their discourse
cont ai ns

*

nore exophora or references to information outside the text
* more mazes or sentence fragments
* fewer unique words

* less syntactic conplexity

*

Conversational Discourse

Hut chi nson and Jensen (1980) conpared 5 subjects wth AD and
5 normal controls on conversational discourse skill. They found

that AD subjects had nore turns, fewer utterances and did not

el aborate on the topic.

Illes (1986, 1989) |ooked at conversational skills of
patients wth AD. Subjects were asked to respond to questions
about various personal topics. She found a significant increase
in the nunber of long silent hesitations, a significant increase
in the nunber of self corrections and also in the nunber of

aborted phrases in patients wth AD.

Ripich and Terrell (1988) studied discourse in 6 AD and 6
normal control subjects through topic centered interviews. They
found that AD patients used many nore words and conversational

turns nd inappropriate use of cohesion.

Ri pich, Vertes, Whitehouse, Fulton, Ekelman (1991) studied

conversational discourse in 11 patients wth AD and 11 nor nal
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elderly who were engaged in a dyadic conversation wth the
exam ner. They found that patients with AD used fewer words per
conversational turn, abrupt change in topic, difficulty in

relating new topic to old and | ack of coherence.

Taken together the followng features are commobn across

studies on the features of conversational deviations in AD group

* More nunber of conversational turns

*  Fewer wor ds

* | nappropri ate use of cohesion

* Lacks coherence

* Reduction of essential information in any given task.

5. Witing abilities in AD

Witing disturbances or agraphia is common in AD (Benson
1979; Head 1976; Kaszniak et al 1986). Inpairnment in witing was
first described by Al zheinmer in his semnal case report of a 57
years old woman with presenile denentia, but little attention has
been given to its manifestation in AD. Till date there are very
few studies on witing abilities in AD. Tasks commonly used to

assess writing inpairment in AD are

(1) Narrative witing : Usually the subject is shown a picture

and is asked to wite as nmuch as he can about the picture.

(i1) Witing to dictation : The patient is asked to wite down
the spellings of non words and words (both regular and

irregular).
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(iii) Script Generation : In this task the subject 1is asked to
wite on a given topic, for exanple - the patient S
asked to wite on all the things that he does when he

gets up in the norning till he |eaves the house or has

| unch.

Researchers have found agraphia to be common on narrative
witing and script generation tasks in AD (Henderson et al

1992; Grafman, 1991; Horner et al., 1988).

Hender son, Buckwal ter, Sobel, Freed and Dz (1992) eval uated
witing sanples of 33 patients with AD and 41 normal controls.
They found that AD patients had significantly fewer words,
mentioned fewer categories of information and nade nore witing

errors when conpared to normal controls.

| t is also found that narrative witing i mpai rment s

correlate with the severity of AD (Horner, Heyman, Dawson and

Roger, 1988).

On dictation tests poor performance on irregular words have
been noted (Rapcsak, Arthur, Bilklen and Rubens, 1989; Platel,
Lanbert, Eustache, Cadet, Dary, Viader, Lechevalier, 1993).
Errors on irregular words are phonologically correct indicating a

selective inpairment of the lexical spelling system (Rapcsak et

al ., 1989).

These studies indicate that the ability to wite and spel
are both vulnerable in AD. However Neil et al., (1985) found no

significant differences between the AD group and normal group on
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a descriptive sentence task except that the length of sentences
produced were shorter in AD. This could be because of the
difference in the task used in this Btudy (descriptive sentence
task) when conpared to other studies (narrative witing, script

generation and witing to dictation).
6. Reading abilities in AD

Reading abilities have been studied |ess exhaustively in
patients with AD. Prelimnary investigations on reading abilities
in AD have revealed dissociation between reading aloud and
reading conprehension. It has been found that reading aloud is
better preserved than reading conprehension (Schwartz et al.,
1979; Benson Cumm ngs and Thai, 1982; Cunm ngs and Benson, 1983
obler and Albert, 1984; and Cumm ngs, 1986) and that they use

regul ar spellings to assist reading.

Cumm ngs, Houlihan and H Il (1986) in their study of 13
patients with AD on the ability to read aloud wth readi ng
conpr ehensi on, report that reading conprehension declines wth
increasing severity. These finding are further supported by From

et al. , (1991) .

Studies which have addressed the dissociation bet ween
readi ng al oud and reading conprehension consistently denonstrate
that AD patients are able to phonologically encode witten verba
stinmuli but have difficulty semantically decoding such nateria

because of which reading conprehension deficits are observed.
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7. Praxis in AD

Al zheimer (1907) in his original report described a patient
who with a progressive denenting illness, in addition to |anguage
impairment, alexia and agnosia also appeared to have forgotten
the wuse of several objects thought to represent ideational or
idionotor apraxia. Apraxia occurs relatively late in the course
of AD after nenory and |anguage disturbances are firmy
established (Cummng et al ., 1983; Sala et al., 1987) and is
present in 70-80%of the patients in this stage. There are few

systematic studies on apraxia in AD.

Rapcsak, Croswell and Ruben (1989) studied apraxia in 28
patients with AD and 23 normal controls. They found that AD
patients were inpaired conpared to age matched controls on tests

of ideonotor and ideational apraxia.

Hence there is little doubt that apraxia is seen in |ater
stages of AD but there exists a controversy regarding whether

apraxia is a discrete deficit or not.
8. Drawing abilities in AD :

Deficits in constructional abilities including drawing, are
often early signs of degenerative denentia of Alzheinmer's type
(Ajuriaguerra et al., 1960; Perez, 1975). The inportance of
investigating these aspects in AD has been brought to light by
Henderson et al., (1989) who denonstrated that patients with AD

perfornmed poorly on draw ng tasks.
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Kirk and Kertesz (1991) Btudied spontaneous drawing in 38
patients with AD and 39 normal controls. Analysis was done by two
i ndependent observers wusing a standardized scoring system
Drawing of patients with AD displayed fewer angles, i mpai red

spati al relations and sinplification when conpared to nornal

control s.

SECTION 11 : Linguistic profiles of patients with AD in

conparison with normal elderly, aphasics and ot her denentias

*

Li nguistic profiles in patients wwth AD and nornmal elderly

i ndi vi dual s

Early studies viewed |anguage disturbances in AD as
quantitatively distinct formnornmal aging |anguage. AD was al so
described as exaggerated aging. But current research suggests
gqualitative differences in |language characteristics between AD
and normal aged. It has been found that the distinction between
| anguage changes that occur due to normal aging and due to AD in
early stages is very subtle. Hence it is necessary to conpare
the performance of normal senescents with that of AD patients to
filter out the effects of normal aging and to better understand
the subtle differences between the two groups wusing |anguage
t asks. Studi es which have exam ned specific areas of |anguage
functions in these two groups have been examined in the previous
section. In this section we shall deal with the studies which use
different tests or conbined neasures to docunment the differences

bet ween patients wth AD and nornal elderly controls.
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Bayl ee and Boone (1982) studied the performance of 35
patients with denentia and 28 normal senescents on five |anguage
tasks viz. story retelling, namng, sentence correction, sentence
di sanbi guati on and verbal expression. Subjects were also tested
on psychol ogi cal neasures reputed to be sensitive to the disease
such as block design, simlarities sub test of WAIS, Mental State
Questionnaire (MSQ and nonsense syllable learning test. A
discrimnant analysis found that sentence correction task, VBQ
and verbal expression tests better discrimnated patients wth
denmentia fromnormals. It was found that | anguage tasks appeared

to have nore discrimnant value than psychol ogi calJ neasures.

Mur doch, Chenery, WIks and Boyle (1987) studied |anguage
profiles of 18 patients with AD and 18 normal controls. Their
performance was assessed by neans of a test battery conprising of
the Neurosensory Centre Conprehensive Examination of Aphasia
(NCCEA, Spreen and Benton, 1977) and fluency subtests of WAB
(Kertesz 1982). They found that AD patients scored significantly
lower than controls in the areas of verbal expression, auditory
conprehension, reading and witing. Language deficit is evident
in all patients with AD

To conclude a nunber of I|anguage tests/tasks like the
confrontation nam ng, verbal fluency, verbal description of
pictures and objects, word association tests, story recall etc.
have been found to be sensitive to differences in the |anguage

profiles in patients with AD and nornmal aged i ndividuals.
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* Language profiles of patients wth AD in conparison wth

aphasi cs

Si gns of |anguage dysfunction in AD and in aphasic syndrones
of transcortical sensory aphasia and Wernicke's aphasia have been
found to be superficially simlar.Sonme investigators have also
reported the presence of aphasia in patients with AD (Seltzer and
Sherwi n, 1983; Cunm ng, Benson, H Il and Reed, 1985). Although
the disagreenment in the use of the term 'Aphasia' to explain sone
| anguage disturbances in AD still exists, it is clear that the
type of errors nmde by patients with AD and Aphasia are
qualitatively different. Over the years researchers have exam ned
specific areas of |anguage functions in patients with AD and in
aphasi c. These studies have been reviewed in the previous section
of the review. In this section we shall deal with studies which
have been conducted to sketch out the |anguage characteristics in

these two groups using |anguage batteries or conbined |anguage

measur es.

Appel |, Kertesz and Fisman (1982) studied the |anguage
functioning in 25 AD patients, stroke patients and norma
controls wusing Western Aphasia Battery (WAB) (Kertesz 1982) and
Boston Diagnostic Aphasia Examnation (BDAE) (Coodglass and
Kapl an, 1983). As a group AD patients differed from normals on
all language variables and fromstroke patients in terns of

hi gher fluency and | ower conprehensions.

Bayles et al., (1989) studied 21 mldly and noderately

inpaired AD patients, 41 stroke patients wth fluent and
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nonfl uent aphasias and 31 elderly subjects on 14 of the follow ng
tasks : Mental Status, Story Retelling - imediate and del ayed,
Spatial Recognition Menory, Visual Recognition Menory, PPVT, QOa
oj ect Descri pti on, Readi ng Conpr ehensi on, Sent ence
Di sanbi guat i on, Pant om me Expression, Drawi ng, FAS Wrd Fluency
Measur es, O al Picture Description and Witten Picture
Description. They found that story retelling (delayed), nenta
status task, pant om me expression and PPVT could successfully
classify normal elderly and mld AD. Aphasic patients perforned
significantly better than mld AD patients on delayed spatia
recognition, del ayed verbal recognition and story retelling
(del ayed). Fluent aphasic patients were superior to mld AD
patients on nental status task, story retelling (imediate)
sentence di sanbi guation, pantom ne expression and drawing test.
MId AD patients were significantly better than nonfluent

aphasi cs on FAS word fluency neasures.

Kovesi (1989) used a battery of 6 |anguage tasks, cognitive
tasks and neurobehavi our al inventory on 45 subjects wth
denentia, cerebral insult, normal controls and individual wth
other degenerative disorders |ike Parkinson's disease. On a
discrimnant analysis it was found that tasks nost effective in
di stinguishing groups were pantom ne expression, imediate and

recent story recal l, Ment al St at us Questionnaire and

Neur obehavi oral inventory.

Hor ner, Dawson, Heyman and Fish (1992) assessed t he
useful ness of WAB (Kertesz 1982) for distinguishing disturbances

caused by AD from those caused by stroke. On a discrimnant
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analysis it was found that multi variables "Aphasia quotient

(AQ , reading quotient (RQ and witing qguoti ent (WQ "
classified 29 (72.57.) of the 40 patients correctly.

Stevens (1992) studied 9 AD patients and 8 dysphasic on a
| anguage test which conprised of 8 sub tests vis. naming line
drawi ngs of common objects, witten word/picture matching, action
picture description wusing coloured phot ographs of objects,
action picture description using |line drawing of actions, reading
SVO (subject, verb, object) sentences presented singly, reading
SVO sentences presented in pairs, witten sent ence/ pi cture
matching and verbal description of objects, wth a weighted
scoring system She found that action picture description, verba

description and confrontation nam ng best discrimnated between

AD from those w th aphasi a.

In short | anguage tasks |ike confrontation nam ng,
generative namng, word association tests, object and action
picture descriptions, delayed and imediate story recal |
sentence disanbiguation etc. have been found to successfully

discrimnate patients with AD and those wi th Aphasi a.

* Language profile of patients with AD in conparison wth

subcortical and m xed denenti as

Denmentias can be classified as cortical, subcortical and
m xed denmentias. In cortical dementia neuropathoiogy primarily
invol ves the cortex. The nost common type of cortical denentias

is Alzheimer's Disease. |In subcortical denentias neuropathoiogy
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i nvol ves subcortical structures. Commonest of all subcortica

denmentias are Parkinson's disease, Huntington's disease and
progressive supranuclear palsy. Mxed denentias involve both
cortical and subcortical structures. The nost comon type of
r.ixed denmentia is the Multiple Infarct Denmentia (MD). Cdinically
cortical subcortical and m xed dementias have been described as
quite different (dimmng et al 1984, Joynt 1975). Table

presents common patterns observed in these three types of

denenti as.
Table | : Denentia classification and common synptom patterns
Cortical Sb cortical Mixed
Intention Generdly intact Variable with some deficits +/-
Intelligence Generaly decreased Hy be intact except for Decreased perhaps at
globally dowing, producing a decline  an uneven rate
in speaded time tasks
Languege Decreased naming, Naming intact or decreased only +/- gphasia colloD

decreased word fluency, slightly, decreased verbal naming often decreased
may resamble Wernicke' s fluency, no paraphasias

or transcortical sensory

aphasias, paraphasias

common
Visuo spatial  Poor construction, Mild deficits, largely due to +-
Stills iipaired perception/ poor planning
analytical abilities
No new learning, mamary  Forgetful, imparment in +/-
impaired recall.
Good indifferent, unconcemned Depresson frequent, concern +-
depressionnotcommon  with ad knowledgement of
deficits
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Language profile of patients with AD in conparison wth

subcortical denentias

Cortical denmentias generally produce deficits in |anguage
abilities, visuospatial skills, nmenory and intelligence. Cardina
features of patients wth subcortical denenti as I ncl ude
f orget f ul ness, slow ng of nental processes, I ntell ectua

deterioration, personality and affective changes including apathy

and depression.

Researchers have conpared speech and | anguage abilities in
cortical and subcortical denmentias. Huber, Shuttleworth, Paulson,
Chanbers and Cdapp (1986) examned 14 patients wth AD 38
patients wth Parkinson's disease and 20 nornmal controls on
verbal fluency and namng tests. They found that patients wth
Parkinson's disease did not have any significant | anguage
i mpai rment  when conpared to AD patients but had mld inpairnent

in menory and visuospatial skills.

Cumm ngs, Darkins, Mendez, H |l and Benson (1988) assessed
speech and | anguage alterations in 51 patients wth Parkinson's
disease (PD) and 10 patients with AD on BDAE (Goodglass and
Kapl an, 1983), WAB (Kertesz 1982), Augnented Dysarthria Scal e and
scales assisting reiterative speech disturbances. It was found
t hat AD patients produced significantly greater | anguage
di sturbance including anom a, decreased information content of
spont aneous speech, and di mnished word length generation. PD

subjects had significantly di mnished phrase |ength, i npai r ed
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speech nel ody, dysarthria and agraphia. The results suggests that
the denentia of Parkinson's type is distinguishable fromthat of
AD since patients with Parkinson's have prom nent notor speech
abnormalities whereas AD patients exhibit nore profound |anguage

al terations.

Language profile of patients with AD in conparison wth

m xed denenti as

Miltiple infarct denentia (MD) is a syndrome of acquired
intel |l ectual I mpai r ment characteri zed by a step W se
deteriorating course with variable nental status deficit, foca
neurol ogical signs and synptons and physical or |aboratory
evi dence of associated CVA. MD is a commobn cause of progressive
denmenti a, ranking closely behind Denentia of Alzheiner's Type
(DAT). To characterize the changes in speech and |anguage
characteristics of MD and to determne if features of |anguage
can distinguish between MD and DAT, conparative studies have

been conduct ed.

Powel |, Cummi ngs, H Il and Benson (1988) assessed speech and
| anguage functions in 18 patients with MD and 14 with AD. The
age range and denentia severity was conparable. Verbal output was
assessed wusing a battery of speech and | anguage tests derived
from BDAE (CGoodglass and Kaplan, 1983), WA (Kertesz, 1982)
augnmented by a dysarthria scale, and a scale for the assessnent
of reiterative speech disturbances. Results of this st udy
indicate that speech and |anguage abnornmalities in MD are

di stingui shable from those of DAT. In MD abnormal notor aspect
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of speech was evidenced, whereas in AD patients enpty speech

nore marked anomia and relative sparing of notor speech function

was observed.

Konti ol o, Laaksonen, Sul kawa and Erkinjuntti (1990) assessed
| anguage in 33 patients with AD, 52 patients with MD and 86
elderly community residents. An extended battery of Luria's
| anguage test was used. The changes in |anguage function in
normal subjects could be clearly differentiated from those seen
in patients with mld denentia. Patients wth MD were
significantly better than patients with AD on understanding of
tenporal relationships, repetition of sentences, repetition of
di ssoci ated sentences, under standing of conpl ex grammati ca

structures and repetition of story.
Rel ationship between age of onset and | anguage deficits

Het erogeneity wthin AD is now wdely recognised but there
is considerable debate as to why this variation occurs. It is
believed that age of onset is one such factor contributing to the
heterogeneity in the AD group. Researchers have examned the
relationship between age of onset and | anguage deficits in AD
Researchers have conpared |anguage profiles of patients wth
early onset (onset before 65 yearu of age) and |ate onset (onset
after 65 vyears of age) AD to examine this relationship. Early
studi es which conpared these two groups found that patients wth
early onset AD had nore severe |anguage inpairnment (Seltzer and
Sherwi n, 1983; Chui et al., 1985; Filley, 1986; Sherwin, 1983).

In later studies by Gady (1987) and Seines, Carson, Rovner,

37



CGordon (1985) in which the denentia severity of the two groups
were matched no significant difference in the severity of

| anguaged i npairnment was observed.

More recently Bayles (1991) studied 86 patients with AD and
42 normal elderly controls to assess the relationship between
age of onset and | anguage dysfunction. An hierarchical |inear
nodel was constructed to assess effects of age of onset and
di sease duration on the performance of patients with AD on four
| anguage tasks (nam ng, readi ng, auditory conprehension and
witing to dictation) after controlling for disease severity.
Early age of onset as specified by care givers was not found to
be rel ated to greater |anguage i npairnent. Anal ysi s of
performance of individual tasks indicated the presence of this
relationship between |ater age of onset and (greater |anguage
inmpairnment for confrontation namng, auditory conprehension,
reading conprehension. A subtle but statistically significant
relationship between |later age of onset of AD and greater

| anguage i npairnment was reported.

Differences in the results of these studies highlight that
the controversial distinction of early and |ate onset AD needs

further investigation to draw any definite concl usion.
SECTION IIl : Language assessnent procedures in AD

For over two decades researchers have exam ned specific
areas of language functions in Alzheiner's D sease and have

docunented that these patients do not show equal degree  of
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inmpai rment across different linguistic |levels. Researchers also
i ndicate that certain | anguage tasks can be used to identify
patients with AD and differentially diagnose AD from other
di sorders like aphasia with information on individual conponent s
of language in AD, there is a need to develop conprehensive
tools specifically to aid in early identification of AD and
differential diagnosis of AD from aphasia which presents a

| anguage profile superficially simlar to AD.

Traditionally speech |anguage pathologists resorted to the
use of aphasia test batteries and their own clinical experience
to separate out those patients with focal |esions fromthose wth
progressive denentia of Alzheiner's type. Although aphasia tests
give sonme insight into |anguage deficits of denentia few can
identify the subtle differences between the groups (i.e, denentia
and aphasia). Moreover nost of the aphasia test batteries are
poorly standardized on the elderly population. Since AD is
commonly associated with the elderly, the use of these aphasia

tests with ADis limted.

One of the first attenpts to discover nore about | anguage
function in elderly using aphasia tests was that of Wl ker (1982)
who tested normal elderly, patients with denentia, and aphasi a
on the Mnnesotta Test for the D fferential D agnosis of Aphasia
(MIDDA . - Schuel I, 1965). \Walker found that MIDDA did not

adequately discrimnate between aphasic from denenti a.

Mre recently, Horner et al (1992) have used Wstern Aphasia

Battery (Kertesz 1982) for distinguishing t he | anguage
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di sturbances caused by AD from those caused by stroke. They found
that on discrimnant function analyses, the nmultiple variable
"Aphasia quotient, readi ng quotient, witing quotient”
classified 29 (72.5% of the 40 patients <correctly. These 29
patients included 8 out of 10 patients with hem sphere infarction
and fluent aphasia; 6 out of 10 with AD;, 5 out of 10 with right
hem sphere infarction; and all 10 of the neurologically nornma

control subj ect s. However two patients wth aphasia wer e

m scl assified as AD.

O her tests like Luria's neuropsychol ogical I nvestigation
(Chri stensen, 1974) which differentiate AD and Al coholic
Korsakoff's syndrone and Aphasia screening test (Wurr, 1974)
have been w dely used. However, it is still a mtter of debate

whet her aphasic batteries illumnate the underlying deficit in

AD.

A nore rational approach is to bring together a nunber of
tests that have been shown to discrimnate AD and ot her groups,
the rationales assessnment of which do not use aphasia as the

basis for assessnent.

Recently |anguage tests by Bayles and Stevens have been

specifically devel oped to assess patients with denentia.

Stevens (1992) has developed a screening test specifically
for discrimnating between patients with aphasia and AD. Thi s
test does not classify aphasics according to syndrones but is a
useful starting point for nore detailed | anguage testing because

it allows the clinician to probe the possible underlying deficits
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by focussing on the quaiity of the response. Steven's screening

test consists of 8 sub tests.

* Namng line draw ngs of commobn objects
* Witten word/picture word matching with syntactic and

semantic distractors.

* Action picture description using photographs of objects
* Action picture description using line draw ngs

* Readi ng SVO sentences presented singly

* Readi ng SVO sentences presented in pairs

* Witten sentences/picture matching using syntactic and

semantic distractors
* Verbal description of objects, with a weighted scoring

system

Bayles et al (1989, 1992) have developed a core linguistic
battery consisting of the follow ng subtests. These have now been
published as the Arizona Battery for Communication in Denentia

(ABCD 1992).

* Confrontation Nam ng

*

Audi tory Conprehension (word and picture matching)

* Witing to dictation (single words)

* Reading conprehension (word/picture matching)

* Oal reading (single words)

* Concept definition [word definition scored using WAIS
(1958) criteria]

X Coordinate Nam ng (give two other names in the sane

category as the object)
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* Super ordinate namng (give object - name superordinate

cat egory)
* Pant om ne expression (pantom me use of object/pictures)
* Pant om ne recognition (gestures to picture nmatching)

Si nce researchers have found | anguage tests to be one of the
nore sensitive nmeasures in identifying denentia. Attenpts to
refine existing tests and attenpts to develop new tests stil
conti nue. No attenpts have been nmade to develop such |anguage
tests for the AD population in India. Hence this study was
undertaken as an initial step towards devel oping a | anguage test

for differentiating from aphasi a.
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*Alm:

The aim of the present study was to conpile and assess the
potential of a language test in differentiating Denentia from

Aphasi a.

X Subj ects :

Three groups of subjects were studied. Goup | i ncl uded
patients wth Alzheiner's D sease (AD). Goup Il i ncl uded
patients wth Aphasia and Goup IlIl included normal heal t hy

el derly individuals.

* Criteria

The general criteria for subject selection were

(i) Age above 50 years

(i) Native speakers of Kannada

(iii) M ni mum of 10 years of fornmal education

(iv) Adequate hearing (responds to speech at nornma

conversational |evel)
(v) Shoul d have normal or corrected vision

(vi) No history of alcohol or drug abuse.

Additional criteria that the subject groups had to fulfill

were as foll ows.
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Group I (AD group)

(1) No maj or prenorbid comunication deficit

(i) No prenorbid history of psychiatric and neurol ogica
di sorder.

(i) No maj or cardi ovascul ar signs

(iv) Confirmed diagnosis of AD wth mld or noderate
severity

Group Il (Aphasic group)

(1) No maj or prenorbid conmunication deficits

(i) No prenorbid neurol ogical and psychiatric disorder

(i) No history of cognitive decline or nultiple infarcts.

(iv) At | east one nonth post onset.

Group Il (Normal controls)

(1) No maj or comruni cation deficits

(ii) No history of neurological and/or psychiatric disorders
Subjects in Goup I were matched to subjects in Goup Il and

Goup 11l wth respect to sex, education, |anguage background

and soci o-econoni ¢ st at us.

Data collection (clinical population including denmentics and
aphasi cs) was done in the neurology ward at National Institute of
Mental Health and Neuro Science in Bangalore, Victoria Hospital
in Bangalore and J.S.S. Medical College Hospital in Mysore after

t horough neurol ogi cal and psychiatric eval uations.
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* Particulars :
G oup |

Five male subjects with confirnmed diagnosis of Al zheimer's
disease (AD) were studied (3 with mld severity and 2 wth
noderate severity). CT scans in all subjects were indicative of
diffuse cerebral atrophy. In 4 out of 5 subjects a thorough

neur opsychol ogi cal evaluation had also been <carried out.

Subj ect particulars Ila : Nornmal controls

Case No. Age/ Sex Hi story or conplaint of any
neur ol ogi cal di sorder

1 68Y/ Mal e

2 86Y/Nale

3 81Y/ Mal e o

4 71Y/ Mal e o
5 55Y/ Mal e o

G oup |1

Five nmale subjects with confirnmed diagnosis of aphasia (2
Broca' s aphasics, one global aphasic, one Wrnicke' s aphasic and
one transcortical sensory aphasic) were studied. In all five
subjects aphasia was consequent to cerebrovascular accident

(CVA) .
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Table B : Subject Particulars

Subject Particulars Ilb : Patients with Al zheiner's D sease

DIAGNGSI S ON
CASE AGE/ SEX DI AGNOSIS SEVERITY CT SCAN FI NDI NG NEURO PSYCHOLOG
N (V) | CAL EVALUATI ON
1 54/ Mal e Al zheinmer's Moderate Dl ation of ventricles
D sease wi deni ng of sulci and Mbder at e
di ffuse cortical atrophy Denentia
2 91/ Mal e Al zheiner's Mderate D ffuse cortical atrophy
D sease with dilation of NOT DONE
ventricl es
3 83/Male A zheiner's Mld D ffuse cortical atrophy MId Derentia

D sease

4 72/ Male Al zheiner's MId
D sease

D ffuse cortical atrophy

MIld - Mbderate

Denenti a
68/Male Al zheiner's Early MId diffuse cortical
D sease atrophy with mld MId Derentia

MId

Goup 111

ventricular dilation

I ncluded five neurologically normal elderly

served as controls.
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Subject Particulars llc

Patients with Aphasa

SL.  AGE/ SEX HANDEDNESS DI AGNCSI S PCST _ONSET CT SCAN FI NDI NG

N (V) DURATI ON

1 65/ Male Rght Trans corti cal 3 nont hs Infarct |eft

sensory Aphasi a tenporo pari etal
regi on

2 66/Male Rght Véérni cke' s 5 mnont hs Infarct left

Aphasi a resol ved tenporal region

3 *61/Male Rght Broca' s Aphasia 5 nonths --

4 *50/Male R ght Qobal Aphasia 4 nonths --

5 70/Male Rght Broca's Aphasia 2 nonths Hypodense in
left fronto
parietal region

Sub Test | bj ect Nani ng

Sub Test 11 Picture Naming (a) Objects (b) Actions
Sub Test 111 Cener ati ve Nam ng

Sub Test 1V Word Associ ati on Test

Sub Test V Del ayed story recall

Sub Test Vi

Pi cture description
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Sub Test |
oj ect Nanmi ng :

This test was adapted from the Nam ng subtest of Western
Aphasia Battery (Kertess 1982) and Boston Diagnostic Aphasia
Exam nation (Coodglass and Kaplan 1983). It consists of ten
commonly used objects. Subjects were asked to nane objects pre-
sented one at a time. Responses were recorded on the score sheet.
Each correct response was given a score 2. |If the subject failed
to respond within 30 sec of the stimulus presentation a phonenic
cue was given. Correct response followi ng the phonemc cue was

given a score of 1. No response or incorrect response was given a

score of zero.
Sub Test ||
Pi cture Nam ng

This subtest includes tw subsections. The first subsection
consists of pictures depicting objects. This subsection was
adapted from WAB (Kertess, 1982) Boston Naming Test (Kaplan et
al., 1976) and BDAE (Goodgl ass and Kaplan, 1983). The second
subsection consists of pictures depicting actions. This was
adapted from WAB (Kertess, 1982) and Action Nam ng Test (Cbler
and Al bert, 1979). Pictures were presented one at a tine and the
subjects were asked to nane the objects in subsection one and

actions in subsection two. Scoring patterns were simlar to that

used in object nam ng.
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Sub Test 111
CGenerative Nam ng :

In this subtest subjects were asked to produce words
corresponding to three semantic categories : Animals, Fruits and
Vegetables within a time |imt of one mnute each. Each

correctly naned subordinate was given a score of one. Maxinmm

score was set at 15.
Sub Test |V :

Wrd Associ ati on Test

This subtest was adapted from the Wrd Association Tests
used by GCewirth et al., (1984) and Santo pietro (1985). It
consists of 18 words with equal nunmber of nouns, verbs and
adjectives scaled equally at three levels of abstraction (H gh,
medium and |low). At each level of abstraction there are high

frequency words and | ow frequency words. Subjects were instructed

on these lines in Kannada.

'l amgoing to say a word, | want you to tell me the first
word you can think of the nonment you hear the word. For exanple

if I say 'sky' you nay say 'blue', stars etc.

A maxi mum response |atency of 30 seconds was considered
before a rating of 'No Response'. Subjects were reinstructed
whenever they gave a multiword response. Responses were noted

down and classified or assigned to one of the foll ow ng

cat egori es.
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* Paradi gmatic response : A response was classified as a
paradi gmati ¢ response when the stinulus word and the response

word bel onged to the sane grammatical cl ass.
[Eg (: banana (S) - mango (R)]

* Syntagmatic response : A response was scored as a syntagmatic
response when the stinulus word and response word belonged to two

different grammatical cl asses.
[Eg|l: Sweet (S) - eat(R)].

* Repetition : A response was scored as repetition when the
stimul us wor d was conpletely repeated or r epeat ed with

nodi fi cation.
[Eg|: beautiful (S) - beautiful (R/ready (S) - ready(R)].

* Miltiword response : A response was scored as a nmultiword
response when the response consisted of 2-3 words.

[Eg|: Children (S) - children are God (R)].

* Unassociated : A response was scored as unassociated if the

response |acked any association with the stinulus

[(Eg|: laugh (S) - nmuscle (R)].

(S) - Stimulus

(R - Response
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Sub Test V :

Del ayed Story Recal

The story in this sub test was adapted from WAB (Kertesz
1982). The story of 'the fox and the crow was narrated wth
pi ctures. Subjects were asked to recall the story after a picture
description task which served as a distractor. Before the story
was recalled the subjects were asked to sequence the pictures.
The sequencing of pictures (correct or incorrect) was noted down.
Narration was qualitatively analysed after transcribing the tape

recorded material.

Sub Test VI

Picture Description

The picture of a market scene in the discourse section of
the Linguistic Profile Test (Karanth 1980) was used. The subjects
wer e asked to describe the picture. The sanpl es wer e

taperecorded and transcribed. A qualitative analysis was done.

Each subject was tested individually. Results and discussion

are presented in the next chapter.
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The present study ainmed at assessing the potential of the

| anguage test devel oped, in differentiating denentia from

Aphasi a.

This was studied in a snmall sanple of 5 patients wth
confirmed diagnosis of Alzheiner's disease, 5 patients wth
aphasia and 5 healthy elderly individuals (nornal control s)
mat ched for sex, educati on, i nguistic backgr ound and

soci o-econom ¢ status. Al subjects included in the present study

were nal es.

Subjects in the Control G oup ranged from55-86 years with a
mean age of 72.2 (x 10.8) years.

Subjects in the Alzheinmer's Disease (AD) ranged from 54-91

years wth a nean age of 73.6 (x 12.72) years.

Subj ects in the aphasic group ranged form 50-70 years with a

mean age of 62.4 (+ 6.83) years.

(See Table for Denographic Data)
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Table 1 : Demographic Data

| | i { i i
| Groups | Case Mo.lMge/Ser | Lapguages known | Kiscellaneoes !
frmnemeenees fomneneees ! e e -
1 ' ! | 68Y/4 | Kabpada, English | H
! ! ! i & Telugy H !
; fommmmome- R — ! H {
! b2 BSY/M Eamzada ] Enghsh i ;
i Contro}  f-----oems pmsteaseifesemsmorarmroryee. i !
| Group | 3 ﬂlm \ Kanpada ¥ English 1 !
] fommmne s B ] !
| oo T .Kannada, English | !
| ! ! & Telugu ! !
i R fommmmens ! i 4
! g 5 1 55Y/M ’Kannada English | H
H H i | & Tamil H i
! H ! ! H !
| Severity of & H
i A
i H ! ! H H
| i l | 54Y/H  |Kanbada Eoglish, | Hoderate i
i ] ! 'Telugu | '
} ! e == --- ;
| IR A 50 1 l!iannada Esglish, ! Koderate '
; } ' 1 Tamil ! !
} fommee e - fommmm e R ;
{Alzheieer’ 51 3 | 83Y/%  iKapnada Eoglish, | Hild !
| Disease j----------- e ! o e H
{ Grosp ¢ | 72Y/% |Kapoada English, | Hild i
} - jremm——— R e e i
! I3 | BOY/M ;Kauuada English, ! Early Mild !
| H i i Telugu | H

H Pl ! B5Y/H . Ranpada & Engl 1Bh Trascortical | 3 Mostes L
i H | H isensory aphasia | H
H e e e fommm e fromme e !
i i 2 | G6Y/N | Kaonada, English ‘Hermcte 5 {5 Kootee '
i ] ] i Telugu .aphama i :
g e jommmaenn e e frm s H
| H 3V BIYM | Kapnada k Englmh Broca's aphasia | 4 Moothe !
hphasic  j-—mmmmmmme- e s R e !
{Group ! 4| 50Y/ | Kanbada, Enghsh Global aphasia | 6 Montks H
| i i i Telugu 13 resolved to | |
| i | i tBroca’ s aphasia) | H
! frmmm s e jre s A o i
i i 5 1 70Y/M | Kanpada & Enghsh Broca's aphasia | 7 Mooths i
] [} 1 ] ] I
] ] [} 1 | 1 ]
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Language test consisting of the followng subtests were

adm ni st er ed.

Sub Test | . Object Nam ng

Sub Test |1 : Picture Nam ng

Sub Test 111 . Generative Nam ng
Sub Test |V : Word Associ ation Test
Sub Test V . Del ayed Story Recal
Sub Test WV . Picture Description

Scores on the first four subtests were subjected to
statistical analysis. However, a descriptive analysis was done

for sub tests V and VI.

Results on statistical analysis and descriptive analysis are

stated in the foll ow ng section.

(See Table 2 for summary of the results on statistical analysis)

oj ect Nam ng

In object namng the control group obtained the highest

scores followed by the AD group and aphasic group.

In the control group all subjects except one obtained the
maxi mum score of 20. The nean score for this group was 19.8
(£ 0.447). One subject who failed to recall the nanme of the
object presented wthin 30 seconds of the stinulus presentation

named the object immediately after a phonem c cue was given.
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Table 2 :

Smmary of Results on Statistical Analysis

r . | I ] ! I '
: ! ! CONTROL GROUP { AD GROUP | APHASIC GROUP | | POST HOC TEST !
i SUB TESTS ) R frmmrmm e e fommommeme e i ANOYA i FISHER'S PLSD |
| | SCORE! MEAN | S.D. | MEAN | S.D. | MEMN | §.D. |} f i
e et jommmanas jeemmmee f=mmmmes f=-mmmme foemmmees R e |
| Uhjert Wemiimg | 20 ) 19.8 R O.447 ) 1.2 12 8.075 0 9.2 1% 9.011) Mo ! Sigoilicant |
H | | i H | | | | gignificaot! difference |
| i ! ! i ] ] ] i difference | between ]
H | ! { H ! i { | across { noraal vs. i
H | | i | H ! H i eroups { aphasics i
fommmmmeme e j-meem- R fommmmme fommon- f-mmemee- f=emenms R Jommemmmmeeae Jommmme e |
| Pictnre Wemimg | 20 { 19.0 % 1.00 | 16.4 (2 4.98 | 4.4 | ! 4099 Sigoificant{ Significant |
1 (Total) a+b | ! | H H i ! | difference | difference |
i | i H | i g ! | across i betveen i
] d i i i i i | | groups | normal v8. |
! ! ! ! { ! ! { ! | aphasics !
! ! I ! ! ! ! ! i 13 AD vs. !
I ! ' H | i | I ! | Aphasics i
| s e s it ety j-mmmee- fommmmee R fommmmemmamee jommmmm e I
tal Objects {10 10,0 (2 0.000% 8.8 }*1.789 % 3.4 | *2.408) Signilicant! Significant |
| | ! H | | i ! { differences! differesce |
| i I i | ] d ! | across the! betseen i
| { ] ] i | { { { groups {fporaal va. |
i H ! H ! ! H H i | aphasics }
| | H ' | H | H ] 1T AD vs. '
! ] ! ' | ] I ! ! | aphasicst i
{ e fmmm—=- jrmmmans fommm—- e f=mmmmmes R R {=mmmmmmmee- [ s ]
ib) Actions V10 b 9.0 fr1.000) 7.6 !+ 3.286 % 4.2 | *5.718) Significant! Signilicant |
| i i i ! i 1 d | differences! difference |
{ i | | { ! | | | across thel beiween !
i ! ! ! i | l ! | groups ‘igoraal vs. |
| i i i | | | | i | aphasics I
| i ] i | ] | ] i 1T AD vs. ]
i ! | i H i | ! : { aphasicst !
fmmeeemas cammnaaae jomemm- Jommemes fomemmees foomemen R fommmeee e fmoeoememes fesssmmumeses |
| OmeEretive ' ] ] | ! | I H I H
| Wemiing | : I | | : I ! ] !
| ' ! ] | ! ] ! | ! ]
' hoimals P15 ) 124 1239750 7.6 1+ 36740 2.6 § t 3.975) Signilicant] Significant |
' d g ! ; ] ! i | differepce | differesce |
! { ! | ! ! ! ! { across thel between H
H i | | | | i i | groups { pormal v8. |
| I | ! | | | I ' | aphasics |
| ! H | | | | ! | !
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1
]

'
1

i

i { {  CONTROL GRUUP AD GROUP { APHASIC GROUF : i POST HOC TEST !
| SUB TESTS L L fommmmm e R RCEEE R | ANOVA | FISHER'S PLSD |
! SCGRE' HEAN | S.D. | MEAN | S.D. | MEAR | §.D : ! :
frmmmanme e i ------ jommoeae jeememe- fommmaa- R R fommmeee- R Jommrmmm e !
i Vegetables po15 104 2181 ) 3.8 i 13040 3.2 )t A 324. Sigpificant! Sigpificant |
i i i ] i i ] ] i difference | difference |
| d H | H H i | : across thel between ]
! H | ! ! 1 ! ! ! groups i $noraal vs. i
i i i i i i i i H i AD H
H { i i i i i ] {1normal vs. |
i | i H ! H i i | | aphasic i
I =TT fomemnes f=mmmmm f-emme- fomommm- fronana- frmememes Jommm e fomem e !
| Fruits P15 14 1R 223020 40 bR L8710 1.948% * 8.72 | Sigoilicant! Signilicant |
! ! ! ! ! : ! ' { difference | dillerence |
| { ! ! ! ! H ! i across thel between |
! | ] ! | i | | | groups | normal v8. |
| ! g ! ] ! ! ] g | AD i
' ! ! d t ] i i ! {tporaals v8. |
i | i d ! ] ! i i | aphasics g
R St femmamaa jomeaenes f-mmmem- Jommmeee femmmeen fomemamen R fommm e !
| ¥ord Associationi | i ] i | | ! ! ]
i Test d | ! f i i | i | H
! H i | i i | i | ' d
| Paradigmatic | b 2.739 14 1.225 ¢ 4.099) 1 1.833 1 1.304} * 0.583) Sigoificant! Significant |
i Response i H i i ! ! ! { difference | difference |
H | | ! ! H ! | | across the! between H
\ | ] ! i ! i | | groups { noraal vs. H
! H i H { i ! ! i | A s !
| i i | i ] | | | {tnormal v5. |
! | | ] i ! H | | | aphasics |
e oo I f-emmmeee fommeme- jemmemee jasmmen- frameemme B o i
i Syotageatic | PL1.0081t 0.49 1 16731t 0.748 1 0.804) * 0.400) sigoificant! Sigeificant |
i Response | d H ! H H | | difference | difference |
| | | | ! ] g | | across the! betveen |
i | i { ! | I H | groups | norsal vs. |
i H i i | | ' ] 4 | aphasics |
i ! | H ! H ! I | 11 AD vs. i
{ | ! ! ! ! : ! | i aphasicst !
| . femmmeen fommmmns foeemnes e f-mmmmm- {-mmmmee- e s t --------------- i
i Unassociated | V08941 0400 1 3.5361% 15811 4.3820 * 1.960% No i No signiflcaut‘
{ Response ! | | | i i | | s1gnificant. dilference

(]
]

]
L}

i difference |

i groups

]
i
]
I

]
I

4CTOEE
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SUB TESTS

Nultivord
Te5ponse

No response

B

[}
]

H 1

CONTROL GROUP { AD GROUP | APHASIC GROUP | :
B R /7 S

i SCORE: MEAN | §.D.

POST HOC TEST |
FISHER'S PLSD |

| HEAR + S.D. | HEAN ! 5.D. !} | |
------------- R e I e e | DI
1M 12050 1 1.7321% 0.866 + 3.899) * 1.744) No { Xo significant}

i | | | i | pignificant! difference |

! ] | I | { difference | !

i | H H ! | across ! !

H ! | i i | groups ' !
------- et e e B e |
1.3040% 0583 1 134214 0.6 1 9.5920 * 4.29 ) e | No signliicant!

| | i H i { significant! difference i

! { | | g i differences| |

| i ! H i | across ' H

! ! | f | | groups ! |

------ e L e B e e Bt
13041 0.583 § 1.0850* 0.49 | 9.2 | ! 9011} Sigoificant) Significant |

i | { { i i difference | differesce |

! i ! i ! { across the! betveen {

} ! ! ! ! | groups {noraal vs. H

! | ! i | i | aphasics |

! i | ] | : 1T AD vs. H

| ] g ! i g | aphasics? H

] I 1 (] 1 1

(]
1 1

(Significant

o7

di fference at

0.05 Ilevel)



In the AD group two subjects with mld AD obtained the
maxi mum score of 20, wth the nean score for this group being

14.2 (+ 8.075).

In the aphasic group none of the subjects obtained the
maxi mum score, one subject with Broca's aphasia obtained 'no
score (0)° on this task. Hgh S D values indicated high
variability in this group. H gh variability in the data set could
be due to the fact that different subtypes of aphasics were

grouped together (See fig. 1 for average response trends on

obj ect nam ng).

Large nean differences were observed between the control
group and the aphasic group. Mean differences were alnost equa
for
(*) Control group and AD group and
(*) AD group and aphasi c group.

To see if the differences across the groups wer e
statistically significant one way ANOVA was used. No significant

di fference across the groups was observed on ANOVA

To determine if there were differences between the groups
Fi sher's PLSD was done. On Fisher's PLSD statistically
significant differences were observed between the control group

and aphasic group at 0.05 level of significance.
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Picture Nam ng :

On picture namng which included pictures of objects and
actions, the control group obtained the highest scores followed

by the AD group and then by the aphasic group.

In the control group only 2 subject obtained nmaxi num score

of 20. Mean score for this group was 19 (£ 1).

In the AD group two subjects with mld severity of AD ob-
tained maxi mum scores of 20 and one subject wth noderate AD
obtained the |owest score of "8 in this group. The nean score

for this group was 16.4 (+ 4.98).

In the aphasic group none of the subjects obtained a naxi num
score. The nmean score in this group was 7.8 (x 4.382) (See fig. 2

for average response trends on picture nam ng).

Large nean differences were observed between the follow ng
groups :
(*) Control group vs. Aphasic group
(*) AD group vs. Aphasic group.

To see if the differences across the gr oups wer e
statistically significant one way ANOVA was done. The F value
being highly significant Fisher's PLSD was done to analyze the
differences between the groups. On this test statistically

signi ficant differences were observed between the follow ng

groups at 0.05 level of significance.
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* Control group vs. Aphasic group
* AD group vs. Aphasic group.
To see if the results were different for object nam ng and

action nam ng independently, these too were subjected to analysis

separately.

One way ANOVA was done to see across group differences for
obj ect namng and action namng of pictures. Si gni fi cant
differences were observed across the groups for both picture
nam ng of objects and picture nam ng of action. This was followed
by Fisher's PLSD for both to anal yze between group differences.
Significant differences between the follow ng groups were ob-

served for both at 0.05 level of significance.

* Control group vs. Aphasic group

* AD group vs. Aphasic group

Generative Nam ng :

Generative nam ng was studied using three semantic
categories; animals, fruits and vegetables. O the three groups
the control group produced nore nunber of words followed by AD
group and then by aphasic group on all the three categories. O
the three categories nore nunber of words were produced for the
category of animals, followd by vegetables and then by fruits.
(See fig. 3 for average response trends across categories in al

the groups).
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To analyse across group differences for each of the three
cat egori es one way ANOVA was done. On ANOVA  significant
differences across the groups were observed for all the three

categories i.e, animals, fruits and vegetabl es.

Thi s was followed by Fisher's PLSD to anal yze t he
di fferences between the groups for each of the three categories.
Fisher's PLSD indicated significant differences between the

fol |l ow ng groups

* Control group and AD group for fruits and vegetabl es.

* Control group and aphasic group for all the 3 categories
animals, fruits and veget abl es.

To assess across category differences for each of the 3
gr oups, repeated one factor ANOVA was used. No significant
differences was observed across the categories in the contro
group and aphasic group. However in the AD group across category

differences were found to be significant.

Further to anal yze between category differences in all the 3

categories Fisher's PLSD was done.

* Fisher's PLSD did not indicate di fferences bet ween t he

categories for the control group.

*In the aphasic group significant differences were observed

between animals versus fruits at 0.05 level of significance.
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* In the AD group significant differences were observed
between animals vs. fruits and aninmals vs. vegetables at 0.05
level of significance. (See table 3 for summary of results on

repeat ed one factor ANOVA and post hoc test on each group) .

Table 3 : Summary of results on repeated one factor ANOVA and
post hoc test in all the 3 group on generative nam ng

for across category differences.

G oups Repeat ed one Post hoc test

factor ANOVA Fi sher's PLSD
Cont r ol No significant No significant difference
G oup di fference across the between the categories

cat egori es

AD G oup Significant difference Significant difference
across the categories observed in
animal vs. fruits
animal vs. vegetables

Aphasi ¢ No significant Significant differences
Group difference across the were observed in anina
cat egori es vs. fruits.

Wrd Associ ati on Test

On the word association test, conparing the groups on each

category of response it was found that

* The control group gave maximum nunber of ' paradigmatic
responses ( P) (50% followed by the AD group (20% and

then the aphasic group (7.789%.
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* Both control group and AD group gave al nost equal nunber of
‘syntagmatic' responses (S) being 20% in AD group and 21.1%
in the control group. Aphasi c group gave f ener

syntagmatic responses (4.49%.

* "Unassoci ated responses’ (UA) were maximum in the AD group
(16.79% wth an alnost equal nunber of unassoci at ed
responses in the control group (2.22% and the aphasic group

(2.219%.

*

"Multiword responses’ (MAR) were maxinmum in nunber in the AD
group (31.1% and al nost equal in nunber in the control

group (13.33% and the aphasic group (12.22%.

* Maxi mum 'repetitions' (R) were observed in t he aphasi c
group (12.22% followed by the control group (6.67% and
the AD group (4.44%.

* Maxi mum nunber of 'no responses’ (NR) were observed in
the aphasic group (61.1% and alnost equal nunber ' no
responses' were observed in both the control group (6.67%

and the AD group (6.66%.

See fig. 4 for percentage of responses across categories on

word associ ation test.

Summari zing the responses in each group, it was found that
the control group gave nmaxi num nunber of paradigmatic responses
foll owed by syntagnmatic responses and nmultiword response. Al nost
equal nunber of repetitions and no responses were observed. Only

f ew unassoci ated responses were noted.
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FIGURE 4
PERCENTAGE OF RESPONSE ACROSS

CATEGORIES ON WORD ASSOCIATION TEST
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The AD group had maxi nrum nunber of multiword responses when
conpared to other groups. Al nost equal number of paradigmatic and
syntagmatic responses were recorded. Very few no response and

repetitions were noted.

In the aphasic group the subjects gave maxi num nunber of no
response and repetitions. This was followed by multiword response
and paradigmatic response. Fewer syntagmatic and unassoci ated

responses were observed.

(See fig.5 for percentage of responses across groups on

word associ ation test)

To see if the differences across the groups were significant
on each category of response. One way ANOVA was done. Significant
di fferences across the groups were observed in the follow ng

response categories :

* Paradi gmati c responses
* Syntagmati c responses
* No response

No significant difference was observed in the follow ng

categories : across the groups.

* Unassoci at ed response
* Repetition
* No response
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Fi sher's PLSD was done on all categories to analyse between
group differences. On Fisher's PLSD significant differences were
observed between the following groups at 0.05 | evel of

signi ficance.

* Control group and AD group for paradigmatic response

* Control group and aphasic group for paradigmatic,syntagmatic

and no response.
* AD group and aphasic group for syntagmatic and no response.

To analyse within group difference for different response
categories Friedman's 2 way ANOVA was used. No significant
di fferences were observed in the AD group and the aphasic group.

Significant differences were observed within the control group.
(See Table 4 for summary of results on Friedman's 2 way ANOVA

for each group)

Table 4 : Summary of results on Friedman 2 way ANOVA for across

category differences in each group on word association

test.
G oup Friedman 2 way ANOVA
Control G oup Significant difference across categories
AD G oup No significant difference across categories
Aphasi ¢ Group No significant difference across categories
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To summari se the result

* Di fferences across the groups were not significant on object
nam ng. However a significant difference was observed
between the control group and the aphasic group on

Fi sher's PLSD.

* Di fferences across the groups were significant on picture
nam ng (total) and independent neasures of pictures of

obj ects and pictures of actions.

Significant differences between the control group and

aphasic group and AD group and aphasic group were observed.

* Significant differences across the groups for all the 3
semanti c categories were observed on generative namng. On
Fisher's PLSD significant differences were observed between

the follow ng groups

- Control group vs. AD group for fruits and vegetabl es.
- Control group vs. Aphasic group for animals, fruits and

veget abl es.

- No significant difference were observed bet ween the AD

group and aphasic group.

Wthin category differences were not significant for
the control group and aphasic group. Wthin category
differences were found to be significant in AD group, Wwth
di fferences between animals vs. fruits, and aninmals vs.

veget abl e cat egori es.
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* Significant differences across the groups were found on
syntagmatic, paradigmatic and no response categories on the
wor d associ ati on test. On Fisher's PLSD a significant

di fference was observed between the follow ng categories.

* Control group and AD group for paradigmatic response.

* Control  group and aphasi c group for paradigmtic,

syntagmati ¢ and no response categories.

* AD group and aphasic group for syntagmatic and no response

cat egori es.

Wthin group differences were not significant for AD group

and aphasic group unlike the control group.

Del ayed story recall and picture description

As stated earlier the next two subtests i.e, delayed story
recall and picture description were subjected to a descriptive
analysis. After a brief note on both these subtests, interpreta-
tion of discourse analysis of one subject in the control group,
one subject with early mld AD, one subject with mld AD, one
subject wth noderate AD and one aphasic (transcortical sensory
aphasia) representative of their respective groups is presented.
(In the appendix - IV the discourse of each of these subjects is
transcribed wusing International Phonetic Al phabet and a direct

translation into English is also given).
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DELAYED STORY RECALL

As stated in the nethodology the story of 'fox and the crow
was adapted from WAB in Hindi. In this subtest the story was
narrated imediately after which the next sub test the picture
description was admnistered, followng this the subjects were
asked to recall the story narrated earlier and were also asked to
sequence the pictures used while narrating the story. In the
control group all the subjects sequenced the pictures correctly,
one subject in the AD group and two in the aphasic group

sequenced the picture incorrectly.

Pi cture Description

This was adapted from Linguistic Profile Test (Karanth,
1980). The picture depicting a nmarket scene was used and the

subjects were asked to describe the picture.

Di scourse on both these tasks were tape recorded and
transcri bed usi ng I nt er nati onal Phoneti c Al phabet s-
Interpretation of discourse of subjects representative of their

respective groups is presented here.
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* CONTROL GROUP @ NCRVAL SUBJECT
Picture Description
Interpretation

Anal ysi s of discourse indicates that the normal subject has
used conplete grammatically correct conplex sentences to describe
the picture. The description is elaborate and contains anaphoric
references (Eg : this, that) denonstrative references. (Eg. here,

here), pronomnal references (Eg. He) and conparative references

(Eg. another). Inter and Intrasentential cohesion is naintained.
Col |l ocations are also observed ie, association of lexical itens
t hat regul arly co occur (Eg.

Description is nore of events and setting information and
personal value judgenent about the picture is also observed.
Exophora's (information outside the text. Eg ; If | think of it
ny tongue starts watering) and repetitions (Eg : book, book. are

seen. Subject uses appropriate pauses and nornal intonation.

Story Recal |
Interpretation :

Analysis of discourse indicates that the subject wuses
conplex grammatically correct sentences. The story format is
retained but elaborate information is sequenced correctly.
Anaphoric references were appropriately used (Eg : this). Inter
and Intra sentential cohesion is mintained repetitions are

observed Eg (plan, plan, crow, crow) content of the story is
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mai nt ai ned, and the focus is nore on event and gist informations.

Appropriate pauses and nornmal intonation patterns are observed.
ALZHEI MER DI SEASE GROUP : A patient with eariy mld denentia (AD)
Picture Description

I nterpretation

Analysis of this person's discourse indicates that the
di scourse generally remains on picture description. Subject has
used sentences shorter in length when conpared to the nornmals.
Nunber of words used in the description are reduced when conpared
to normals. But the sentences are granmmatically correct and
mai ntain inter and intrasentential cohesion. Anaphoric references
are appropriately used. There is a increase in the nunber of
denonstrative references (Eg : her e, here) and pronom nal
references are appropriately used. There is increased reliance on
indefinite terms (eg : like sonmething) self correction is also
observed (eg : if not a balloon seller). Discourse contains nore

event and gist than setting information. Appropriate pauses and
intonation patterns are used.
Story Recal |

| nterpretation

Anal ysis of this patients discourse on the story recall task
indicates that the story format is maintained. He uses sinple and
conplete. Uses fewer sentences when conpared to normals. Mjor

content of the story is maintained and sequenced correctly in
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terms of events. Mnor content nodification is observed (Eg uses
the termeatable instead of roti which was used while the story
was narr at ed initially). Anaphoric references are used
appropriately. Indefinite terns are also used (Eg : probably).

G ves inportance to both setting and event information.
ALZHEI MER DI SEASE GROUP : A patient with mld AD.

Picture description

| nterpretation

Di scourse analysis indicates that the focus is on specific

events in the picture.

The case has wused sinple but grammatically correct
sentences. The anount of information conveyed is limted. Fewer
propositional phrases are observed. There is a marked increase in
the nunber of indefinite (Eg ; sonmething, sone) and denonstrative
references used (Eg ¢ here). Anophoric references are present.
Repetition of ideas are also seen (he has |eft papad or sonething

to float - No papd or sonething is floating).
Story Recal

I nterpretation

Anal ysis of discourse indicates that the focus is on story

recall. The story format is maintained.

76



Sinple sentences are used to recall the story. There is a
decrease in the total nunber of words when conpared to nornmals.
Fewer target propositions are observed. The case wuses pronouns
wi t hout antecedents (Eg : Fox came and saw a roti in its nouth).
The term "its' is used wthout referring to the crow previously.
| nconpl ete cohesive ties are used (Eg : It got). The sequence of
events is not muintained and the content of the story is
nodified. (BEg : Because the fox told the crow that he was singing
well, he got a piece of meat). Anaphoric references are used

appropriately.
ALZHEI MER S DI SEASE GROUP : Patient with Mderate AD
Picture Description
| nterpretation
Anal ysis of discourse indicates that he has nerely pointed

out to sone of the conponents of the picture.

Information is I|imted and |acking. He uses words and
sentence fragnents to describe the picture. Focus is only on the
setting information. There is very little information on events.
Description |lacks cohesion. Repetition of words is comobn Eg

house, house). Repetition of syllables (Eg : ma m) are also

present.
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Story Recal 1

| nterpretation

Anal ysis of discourse on story recall indicates that the
story format is lacking. Sinple sentences are used but there is a
lack of inter and intrasentential cohesion. Fewer unique words
are present. There are fewer proportions. Content of the story is
not mai ntai ned. Sequence of events in the story are not correctly
mai ntai ned. Wth |arge nunber of sentence fragnents the discourse

| acks cohesion and is very incoherent.

APHASI C GROUP : Patient with Transcortical Sensory Aphasia

Pi cture Description

| nterpretation

Anal ysis indicates that the subjects has just pointed out to

conponents of the picture.

It contains fewer information units. Sinple sentences are
used but the discourse contains nore nunmber of comments (Eg

can't see anything). Abortive phrases and sentence fragnents are

present. Repetition of words are cormon (Eg : boy boy). Infinite
are ternms (Eg :like sonme one). Intersentensial cohesion is
absent. None of the cohesive devices are present (conjunctions,

el lipses, denonstrative and conparative references-.
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Story Recal l

| nterpretation

D scourse |acks story format. Content of the story is not
conveyed clearly and the sequence 1is also not naintained.
| nconpl ete sentences or sentence fragnents are present with |lack
of inter and intrasentential cohesion. Number of conments nade by
the subjects are high (I don't know the story, can't renenber),
work repetitions are common (don't know, don't know, crow, crow).

D scourse | acks cohesi ons.
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DI SCUSSTAN

Ef fects of AD on different |[|angauge subsyst ens are
unequi vocal . It is believed that the semantic and pragmatic
subsystens are nore vulnerable to deterioration than phonol ogi ca

and syntactic subsystens of | anguage.

Mre specially the effects of AD on the Ilexical semantic
domain of language is seen in early stages wth word finding
probl ens being the earliest and nost obvious synptom This aspect
of language has been extensively studied and the focus has
largely been on studying the namng inpairnent in AD. Though
there is a commobn consensus on the presence of nam ng i npairnent

in AD, there is little agreenent on the |ocus of inpairnent.

In the present study it was found that the AD group scored
much | ower than the control group both on real object nam ng and
pi cture namng. However the differences between the groups were
not found to be significant which is in agreenent wth the
previous studies (Bowles, bler and Al bert, 1987; Shuttieworth
and Huber, 1988; Henderson et al., 1990; Bayles and Tonoeda,
1990) . Hence no clear statenent can be made about the nam ng
abilities of AD group conpared to the controls, based on the
nunber of correct responses on these two confrontation nam ng
tasks. Though namng inpairnent in AD is well docunented, t he
difference in the namng abilities in the AD group and the

control group did not energe in the present study on t hese
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confrontati on nam ng tasks probably because three out of the five
subj ects included had mld denentia of the Al zheiner's type. From
previous studies (Bayles and Tonpeda 1982) it is known that
confrontation nanming is not very sensitive to differences in the

namng abilities in the elderly and in patients with mld AD.

However clear differences between the AD group and the
control group were observed in terns of the type of errors nade
on error analysis on both real object nam ng and picture nam ng.
In the control group very few errors were nade. Errors were
predom nantly circum ocutary in nature (Eg :- the girl is holding
a book and thinking, for reading) however in the AD group
subjects nmde semantically related errors (eg : Sitting for
reading; pen for pencil). Semantically related errors in AD
suggested that the naming errors may be due to a deficit in the
underlying conceptual and semantic representation with erosion of
t he referenti al boundari es (Kenpl er 1988) , wher eas
circumocutions in the control group suggested that the nam ng
errors may be due to the problens in lexical access and
retrieval. These errors give sone idea about the changes that
occur in the semantic functions due to AD in conparison to

changes that occur due to normal aging.

Findings of the present study also suggest a definite and
clear difference in the namng abilities between the control
group and aphasic group, on real object namng and picture
nam ng, wth consistent inpairnment in namng objects and pictures

denonstrated by the aphasics. These results were expected and



have also been observed in simlar studies conducted (Kohn and

CGoodgl ass, 1985; Towne and Bani k, 1989; Mahendra, 1996).

In the present study differences between the AD group and
aphasic group in terns of nunmber of correct responses were
observed for both object nam ng and picture nam ng. However, this
was found to be significant only for picture namng, wth the
aphasic group perform ng poorly on both the tasks when conpared
to the AD group. These results suggest that naming inpairment in
aphasic group is definitely different fromthat found in the AD
group and that by varying the stimuli the differences between the
two groups clearly energe. The results of this study are in
accordance wth a nore recent study conducted by Stevens (1992)
who found that confrontation nam ng using pictures could best

di stingui sh between the AD and dysphasic group.

Both naming pictures of objects and actions independently
have been found to be as sensitive as the total neasure in
differentiating the AD group the from aphasic group. Consistent
with the previous studies, better scores were obtained on nam ng
pi ctures of objects than on nami ng pictures of actions (WiJians

and Canter 1987; Bowels, Obler and Al bert, 1987; and others'.

Di fferences between the AD group and aphasic group becane
clearer on error analysis. On both real object namng and
picture naming it was found that the aphasic group had errors
which were phonologicaliy related to the stinmulus and very few
semantically related errors were nmade. The nonfluent aphasics in

particular verbalized but failed to name correctly. The type of
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errors made by the aphasia group suggests that the errors may be
because of inefficient activation of the phonol ogical subsystem
in aphasics (Watanori et al., 1990) wunlike in AD. Hence
confrontation nam ng tasks give sone evidence on the nature of

nam ng inpairnment in AD and aphasics al so.

On the generative namng task, which is a divergent word
retrieval task, clear differences in the namng abilities in the
elderly and the AD group were observed. It was found that the
subjects in the control group produced nore nunmber of words in
all the three categories (animals, fruits and vegetables) when
conpared to the AD group. The differences were found to be
significant for fruit and vegetable nam ng. Though nam ng
abilities did not differ statistically on confrontation nam ng,
clear cut differences observed here suggests that the AD group
may have a problem in access and retrieval in a tine bound task
like this because of which fewer words are recalled in any
category when conpared to normals. In addition it was observed
that subjects in the AD group included words from other senantic
categories ie., words which did not belong to the category
specified. This further strengthens the hypothesis that there 1is
a degradation 1in senmantic representation and erosion in the
reference boundaries in AD because of which the words produced
are not confined to only the semantic category specified. These
findings are in agreement wth previous studies on generative
namng in AD group and nornmals (Mattis, 1976; Martin and Fedi o,
1933; Shuttleworth and Huber, 1988; Huff, Corkin, G owdon, 1986; -
Mcnsch et al., 1992).
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The lack of difference between the control group and AD
group on aninal namng is not well wunderstood. It is wdely
believed that not all categories are equally sensitive in
differentiating control group and AD group. Wth aninal category
having |arger representation, retrieval of words from this

category may be easier for both the groups.

In this study it was noted that the aphasic group produced
fewer words in all the three categories when conpared to the
controls and these differences were found to be significant. Wth
access and word retrieval problens being common in aphasic, nore
so on a divergent tine bound word retrieval task, the difference
observed needs no further explanation. Researchers have commonly
docunented higher verbal fluency scores in normal elderly when
conpared to aphasics (Goodgl ass and Kapl an, 1983; G ossman, 1981;

Kertesz et al., 1982; Adans, Reich and Flowers, 1989).

Though the di fferences between the aphasic group and AD
group were not significant what was nore interesting was that the
aphasics produced words nore representative of the category
towards the beginning unlike the AD group who did not nmintain
the hierarchy. (Eg : Animal namng : Aphasics - dog, cat, cow,

etc; A D group : frog, giraffe, hen, etc.).

This suggests that the semantic representation is intact in
aphasi cs and they produce fewer words on any category because of
problenms in access or retrieval. In AD group there is no doubt

that wunder a tinme bound task the individuals have problens in

84



access and retrieval and with but further degradation in the

semanti c representation, hierarchy can not nmaintained.

Addr essi ng the across category and bet ween cat egory
differences it was found that the control group performed equally
wel | on all the three categories. In the aphasic gr oup
significant differences were observed between animals and fruits.
This difference my be because the category - '"animals' is
associated wth a larger nunber of representative words when

conmpared to fruits.

In the AD group the performance varied across categories.
Significant differences were found between animals vs. fruits and
animals vs. vegetables. The difference may again be due to
di fferences in the nunber of representative words for each of the

semanti c categori es.

In the word association test it was found that the AD group
produced fewer paradigmatic responses than the normal group. This
difference was also found to be significant. Decr ease in
paradi gmatic responses is believed to be due to deficits in the
| exical know edge, or a failure to accurately access semantic
markers (M1l berg and Blunstein, 1981) due to the destruction of
these semantic markers (Buckingham 1981; Goodglass and Baker

1976; Lucy, Carammzza, Myerson and Galivin, 1974).

Syntagmati c responses seem largely unaltered in AD. Gewirth
et al., 1984 speculate that wunlike paradigmtic responses
syntagmati ¢ responses depend |ess upon access to the semantic

mar ker and nore upon the know edge of proper sequential use of
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words in sentence structures. This know edge of proper sequentia
use of words may be nore resistant to deterioration in AD than
the semantic markers which carry out word neaning, hence

syntagmati c responses are unaltered.

The AD group was also found to have Ilarger nunber of
unassociated and nultiwrd responses than nornmals. Mul ti word
responses suggest that the subjects are unable to nmake single
word association due to access and retrieval problens and hence
rely heavi | y on preserved syntactic strategies to make
associ ati ons. Most of the wunassociated response cane from
noderate AD patients indicating that they were unable to nake
meani ngful associations. This may be because of eroded senmantic

know edge in AD

D fferences between the AD group and aphasic group were
found in all the categories. Aphasic group gave nore nunber of
repetitions and no responses and AD group nore syntagmatic,

paradi gmatic, wunassociated and nultiword responses.

It is commonly believed that the type of association nade
depends on the subtypes of aphasics. In the aphasic group fewer
syntagmatic responses were observed when conpared to the AD
group. This nmay be because 3 out of 5 patients had nonfluent
aphasias. It is generally believed that since nonfluent aphasics
are unable to link words that normally occur together are unable
to make syntagmatic associati ons (Bucki ngham 1981). However the
| arge nunber of 'no response’ in this group may be explained by

two different nmechanisns. On the one hand word access problens
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could be so severe in nonfluent aphasics that these subjects
cannot generate random associations to certain words, or on the
other hand the self nonitoring nmechanismis so efficient that a
nul | response is preferred to a random and semantically
i nappropriate response (Gardner, Silverman, Wapner and Zurif,

1978; Goodgl ass and Baker, 1976; Zurif et al., 1974).

A large nunber of repetitions were found in aphasics though
they were not significantly different in nunber when conpared to
the AD group. These repetitions were produced by the fluent
aphasics and this is believed to be due to sone dysfunction in

the nechanism responsible for inhibiting perseveration (Gewrth

et al., 1984) .

Though multiword responses were present in aphasics the
nunber was greater in the AD group. Large nunber of unassoci ated
responses in AD and few in aphasic group give further evidence to
the fact that the nature of changes in the semantic functions in

AD is different from aphasics.

Addressing the difference between the aphasic group and
control group, the aphasic group had nore nunber of no responses
and repetitions and fewer syntagmatic and paradi gmatic responses.
Probabl e reason for the increase in the nunber of 'no responses
and 'repetitions' and decrease in syntagmatic responses in the
aphasi ¢ group has been discussed while discussing the differences
between the AD group and aphasic group. The result of this study
is in agreenment with a simlar study conducted by Gewirth et al.,

(1984). Hence word association test is useful in differentiating
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the groups. Hgh variability is observed in the data set this may
be because of the small sanple size. Mre so, the S D values
are exceeding nean values in the aphasic group. This may be
because, different subtypes of aphasics were grouped together

Inspite of the high wvariability since the results are in
accordance with the previous studies inferences can be nade t he

data set.

Pragmatic abilities in all the 3 groups were studied using
del ayed story recall and picture description. The sanples were
tape recorded and transcribed. D scourse analysis was done. On
anal ysis definite differences in the discourse were found between
the all the three groups. Follow ng are the findings on discourse
analysis in AD which are in agreenent with previous studies on AD

in conparison to the normal elderly.

* Sentence conplexity decreased and sentence length is
reduced in AD (U atowska et al., 1994).
* Total nunber of words are reduced (Her et al., 1985).

There is a reduction in the information conveyed ( Beeson ax,

al ., 1987, U atowska, 1994).
* Fewer target prepositions (U atowska et al., 1988).

* There is an increase in the nunber of indefinite

terns (Cbler et al., 1982).

* There is increase in diectic terns (Coler et al., 1982).
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* They exhibit fewer cohesive ties (Shekim and Lapointe,

1984) .

D fferences between the AD group and nonfl uent aphasics were
very evident. In the nonfluent aphasics there was very little

verbal output, utterances nmade were not conplete or neaningful on

both picture description and delayed story recall. (Eg : * ah
ah ~~ ah ah ah. These were the wutterances of a Broca's
aphasic on a picture description task). Gestures were generally

used to describe the pictures.

The fluent aphasic group differed fromthe AD group on the

follow ng features on discourse analysis

* I ncreased repetitions and perseverations (Cbler et al .
1982) .

* Large nunber of comments during descriptions and story
recall tasks (Eg : mght have wunderstood can't renenber,

story, sin, etc.)

Taken together the study has shown several features of
narrative discourse deviations in early mld, mld and noderate
AD patients which can be differentiated fromthe discourse in

normal s and aphasi cs.

To conclude : the test developed and used in the study has
shown definite differences between the AD group and aphasic group
on picture nam ng, word association test, picture description and
del ayed story recall. This test has also drawn definite

di fferences between the control group versus AD group and the
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control group versus aphasic group. Hence this is not Just a

sensitive tool to differentiate denentia from aphasia, but it has

good potentials in differential diagnosis of denentia, aphasia

and | anguage related changes in the elderly.
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SUMVIVARY & CONCLUSI ON



SUMVARY AND CONCLUSI ON

The present study was undertaken to assess the potential of

a language test used in differentiating Al zheiner's Disease from

Aphasi a.

On review of literature it was found that | anguage
inmpairment is a comon feature of denentia (AD) and also that the
semantic and pragmatic functions or abilities are nore vul nerable
to deterioration than syntactic and phonol ogical abilities. Wth
regard to the |anguage assessnent in AD it is clear that
initially aphasic batteries were wused for assessnent and
differential diagnosis, increasingly researchers are devel oping
tools specifically to evaluate AD since the aphasia batteries are

not sensitive to subtle differences in |anguage inpairnent in AD

and ot her di sorders.

In the present study three groups of subjects were studied:
patients wth Alzheiner's Disease, patients wth aphasia and
normal healthy elderly individuals matched for sex, educati on

i ngui stic background and soci o-econom c status.

A language test consisting of the followng subtests was

adm nistered to all the subjects

1) Real object nam ng
2) Pi cture nam ng

3) Generative nam ng
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4)
5)
6)

o

del ayed

sensitive

nam ng,

descri ption

AD group from the control

The
deficit

various | anguage subsystem due to aging and

in

Wrd association test
Del ayed story recall

Picture description

these tasks picture

in differentiating AD from aphasics,

word associ ation test,

results supports the observation that

group.

nam ng

story recall and picture description were found

del ayed story recall

tasks were found to be sensitive

AD is different from the changes that
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associ ati on

and generative

and picture

differentiating

aphasi a.



LI M TATI ON

This study has its limtations

Sample size is small
Only mal e subjects were studied
Different subtypes of aphasias were grouped together

Language test used assesses only semantic and pragnatic

abilities.
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SUGGESTI ONS

Furt her studi es can be done :
By taking |arger sanples

By conparing patients with AD with different subtypes of

aphasias individually, in particular fluent aphasias
By conparing patients wth AD wth aphasias and right
hem sphere damaged i ndi vi dual s.

By conparing AD with subcortical and m xed denenti a.

By using neasures which wll assess other aspects of

| anguage.
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(APPENDI X - |) SUBTEST-1
(oj ect Nam ng:

Instructions: Askthe subject tonamethe object presented. Score2for each correct response. |f the subject
failstorespondw thin30secondsof thestimluspresentationaphonem ccueisgiven(intid phonemewth
whi chthewordbeginswith). Score1for eachcorrect responsefol | ow ng phonem ¢ cue. Anincorrect response
or no response (fol | ow ng phonem c cue) is givenascore of zero.

Stimulus Response wi t hout Response witha Score
Cue Phonem ¢ Cue

cil

g2 D

naml =

Max. Score: 20
Patient's Score ; 106



Picture Nam ng:

SUBTEST - 'l

Instructions: Askthe subject tonamethepicturepresented. Score2for eachcorrect response. |If the subject
falstorespondw thin30seconds of the stimulus presentationaphonem ccueisgiven(intid phonemewth
whi chthe wor d begi nswith). Score1for eachcorrect response fol | ow ng phonem ¢ cue. Anincorrect response
or no response (fol | owi ng phonem ¢ cue) i s givenascore of zero.

A (bjects :

Stimul us Response wi t hout Response with a Score
Cue Phonem ¢ Cue

Maxi mumScore: 10 Patient's Score : 10

B. Actions:

Similus Response wi t hout Response with a Score

Cue

Phonem ¢ Cue

Maxi mumScore : 10
Max. Score: 20

Patient's Score :

107

Patient's Score : 10



SUBTEST - |V

Wor d Associ ation Test:

Instructions: Ask the subject tosaythefirst wordhe canthink of the moment he hears the stiml uswork. Assign
the response toone of thefol | owi ng categories: Paradignaticresponse, Syntagmatic response, Repetitions,

Mul ti wor d response or Unassoci at ed response. | f the subject failstorespondw thin30seconds of thestimilus
presentation, ' No Responseis marked.

Nanes Ver bs Adj ectives
S R RC S R RC S R RC
R- Response RC- Response Cat egory
RESPONSE CATEGORY TOTAL NQ

PARADI GMATI C( P)

SYNTAGMATI C(S

UNASSOCI ATED ( UR)

MULTI WORD RESPONSE ( MR)

REPETI TI ON

NO RESPONSE 108




SUB TEST -V

Delayed Story Recall :

Instructions : After the story of the 'The Fox and the Crow' is narrated with picture cues, the subject is asked
to sequence the picture and recall the story after the picture description task.

SUB TEST - VI

Picture Description :

Instructions : Subject is asked to describe the picture presented (picture of a market scene).
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Sub Test |

Real

obj ects used
Qup

Penci |

Key

Conb

Sci ssors

Mat ch stick
Pen

FI ower

Toot h brush

APPENDIX

(V)
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APPENDI X - |V
DI SCOURSE (Transcription and Transl ation)
CONTROL GROUP : NORVAL SUBJECT
Picture Description

Transcri ption

i du ondu pustakada angadi. pustakagal annu no; ddi dunuve nanage i
N nn n-n , : n e nn  n’'’. n N n n

pust aka be:ku, i: pustaka idya, anta Kke:luttidda:le. innondu
n n nn . nn nn . nn nn

kade:li mtha:i githa:i taya:ru nadikoiluttida:ne. vade gide
. . n . nn n n. .
pako: da gal annobba bi:diyalli mu:le:li be: yi suttidda: ne.
) . rrn n ) _ tin nn a

|HHobbalu %araka:rlyaqmu buttiyalli ha: ki kondu, hotkondu, onﬁara
t he; nka: radal | i ho: guttidda:le innondukade yalli maguna ta:yi

n nn nn . nn nn : n

kar kondu hoguttiddale angadi nungattu no:do: di kkendu. I nnondu
. o...nn nn - , o, .. n_, ' n nn . nn nn

bi:di:li belu:nu vya:pa:riyobba ya:vono idda: ne. nanage i: bel u: n

n n n nn " n nn n

be: ku a. ... anta nmagu aluttide. idu be:da kano: karcu

n n nn n nn

ja:stiya: gibidatte anta.%Ppa hel uttidda: ne. athava anna: nu i raba-
.. NN nNnn nnnnn ..Nn

hudu. avani gi nta hiriyavara: gi rabahudu. pakkadal i ondu sw:t
n n nn n n nn .
marti de, adannu nenasi kondare na: ligeyalli niru wu:rakke suru
. n n nn n n S n n
a:gatte. a... i:gluk? n ondu nma;tre jasti hakikoll abe: ka: guttade.
nn nnnn n n o nn n
swi:t martnalli tara:vari swi;tide. alii jana ja:sti kanisutta:
°n . n n n . nn
ilita. obbaru ibbaru alii illi ma:tra ida:re. bi |l ding kel agade
n °,
neral .inalli ibbara e:no: nodutidda: re. ne: | gade, taraka: ri
n-. n n n n nn . n
angadiyal li ba:lehannu, drak8i ivannella. pradarSana nma:di vya:ru
..n NNn.
ya:rige ye: nu be: ko kol l akke sonensip go:skar% alii vivida

ristiya: giruvanta. taraka: rigalannu andare bi:tru:t, badaneka:yi
nn n nn nn . . n n



hural ika:vi, ityadl taraka:rigalannu itkonde ha:ge ka:nisatte.
» ’ a '3 i g nr - .- - nn

buk Mausnzllantu bahala ni:t a:gibuks Jjo:diside.
n nn ri - - n

Transl ati on

This is book shop. After seeing the books she is asking "I
want a book. Do you have that book". At another side sweets are
being prepared : In the corner of the street another person is
maki ng pakodas. At another side the nother is going wth t he
child to see the shops. In another street sone one is selling
balloons. 'I want the balloon's a.... a child is crying. The
father is telling him"don't want, it is costly". It mght even
be the brother. Soneone elder to him Beside, there is a sweet
mart. If | think of it ny nmouth will start watering, a... Have to
take one extra eglucion. Cannot see nmany people there. There are
one or two here and there. Two people standing in the shade are
| ooking at sonmething. In the vegetable shop, it seens |ike mango,
grapes etc. are exhibited, different varieties of vegetables,
beet root, brinjal, beans etc. are kept for showranship so that
who ever wants whatever, can buy. In the book shop books are

arranged neatly.

Story Recall

Transcri ption

ondu dina ka:ge a:ka:sadalli ho:guttitu. rotti no:ditu. rotti:
nn n n T S o 0O & - t e
ba:yalli kaccikondu, kusiya:gi a:hara sikbidtu anta bahala
- -m n
majava: gl ho:guta:ittu. adannu ondu hasida nari no:ditu. ka:ge 1
- T ¥ n Tt mn m { n - mn
rotti kackondide, nanage hasuva:gide, e:nadaru ma:di nari
r - T n n r M . T
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upa:yakke hesaru ta:ne, a: rottina hya:ige adarinda kitkollo:du
n i R & f nn n *+° i

upa: yavagi anga yo:cage ma:dtu. adakkoskara ka:geg@ ya:vagara
M ~'rd n T

v/
prasamse magagre. fl1X tar ma: dadre tanage i. roti sigatte agta
mn

nn - m
upa:ya hudtu. adakke ka:ge kanta cennhgi paricaya iddidarinda,
b n - an nn N nmn
$ 7 . I i b A,
ninna kanta ko:gile kanta:nu miri bidatte, entaha susra:vya
namn =g $= * nn nn
va:da kanta ni nadu antandiddunu indra, candra, de:ve:ndra anta
1 LN nn no Aan an I mn nn . on mn
hogali bittitu. hogallkege ba:i bittu nanna sama kanta elli bag%u
P n = A ™7
narira: jJa. annta he:litu a: sambramadalli, sadagaradalli rotti
n nmon = | * n e
Ja:ri bittu idane: ka:yuttida nari, sikkidare sa:ku anta,
an non ftn 1 I Tl
va:va:ga kelage bitto ava:ga, ta:nu adannu togo:tu. adu innu
. o #oM m o b n ¥ mn
ha:di kolluta ne ittu. ha:dida me:le prajne bantu roti Ja:ri
° ’»n n an « n an -
biddide anta. narl innella:daru idre kokki biti:tu anta o:ta
mno n a1 an (i & n - M no -
kitti o:ditu. wupa:yadinda hogallike inda entavarannu: attakke
il - n T oo n n mn -

e:risi bittiddunuve, tamma sva:rgakkee:gu be: ko: ma:dikolluaa:re.
e i i 1 - ‘.

hogal ikege guri yadavaru munde bahala tondarege olaga:gugta:re
- » f'r

na T 1
anta i: kate su:cisatte.

r n mn
Story Recal |

One day the crow way flying in the sky. Saw a roti. Happy on
finding food, was going with pleasure holding the roti in its
mouth. A hungry fox sawit. "Cowis holding the roti, | am
feeling hungry", fox known for its cleverness thought "how can |
snatch take the roti fromit cleverly". For this it planned in
what way the crow should be praised or flattered. Since it was
famliar wwth the crows voiced it praised "Your voice excel even
cuckoo's voice, what a sweet voice, you are indra, chandra,

devendra".
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Struck by the prouse crow opened its nouth and said "Ch fox
who can equal ny voice". In this excitenent roti fell down. Fox
waiting for this, picked it up the nonent it fell down. Cow was
still singing. After singing it realized that the roti had fallen
down. Fox scared it would pick if it stayed any |longer ran away.
Wth cleverness and praise any one can be placed high easily, for
their own selfish notto and can do whatever they want. People who
get struck by praise will have problens in the future is the

noral of this story.
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ALZHEI MER' S DI SEASE : A patient with early mld denentia.
Pi cture Description

Transcription

idu ondu ma:rket pl)> s. idu ondu buk 1 2 Ibrari. illi obbaru buk
0 n e n 0o

togondu ho:go:dikke ke:lutiddare. innodu kade ta:yi magalannu
%, - T O TR n o " il
karedukondu ya:vudo: kelasakke ho:gutidda:le. pakka ondu ¢ X :t

n . & naa - nn °

haus tara ka:nuttide. e:no tino:dikke ibbaru prayatna
1 8 *nnn ri nm n a g

rn
n
; 5 A v ‘
ma:dut1§§a:re. iili obba manusya avana huduga irabahudu, e:%»
a T - n - -
’ v .
he:lutiddane swe:t sopnalli 'huduga nanage swe:t be:ku ant
*Ond n - o - an -
ke:1lirabahudu. illa:ndare belu:n ma:ruvavanu. avanu tande a
. (8] nn g ' a r T
belu:n ma:ruvavanu. hudugua belu:n tegedukoluttidda:ne. adakku:
n I8 - T n n mr o m

-

munde ro:dnalli obba huduga kutkondu se:l ma:duttidda:ne.
mn - - M - = * nmn

o
qﬂgadinalli obba le:di taraka: ri buttinalli tegedukondu
' n a n s s P (a4 n Fe

ho:gutidda:le. me:le ondu ba:le gone ide, dra:kbi ide, kelage
7 nn = nn n u v} n ®

hagqu Earaka:ri irabahugu. popegoﬁﬁra ka:qbahugy. markeg ple: s

na vastugal annu ma:ruttidda: re, Janaru
n T na an n

Transl ati on

This is a market place. This is a book library. Here a
person is taking permssion to take the book. Elsewhere the
not her is taking here daughter along, for sone work. Besides can
see a chat house. Two people are trying to eat sonething. Here is
a man, this mght be his son, he is telling something in the
sweet shop. The boy m ght have asked for sweets. O herwise it 1is

a person who is selling balloons. The boy is buying balloon. In
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front, in the street the boy is selling sonething. In the shop
the lady 1is taking vegetables in the basked after buyi ng. Up
there are bananas and grapes. Down fruits and vegetables may be

there. | can see potato. In market place they sell various itens,

peopl e buy them
Story Recall

Transcri ption

Ondu ka:ge marada me:le ku:tide. ka:ge ba:yalli tindivastu ide
ne n now Mmoo T a
astaralli ondu nari bantu. a: arige bahushaha hotte hasu
. (el n o i =
ka:geinda a:ha:ra vastu e:na:daru ma:di togobe: ku annuva
e B 11 mn x| n nm
/
W
udesadinada a: ka:ge hattira mata:dutta ide. ni:nu bahala
n nn n mn T » mn r1 | 1
sundaravagl haduti:yante. ninna ha:du ke:labe:kendu a:se ide
n - r n nm ir e - o o T
solpa ha:du antu. nari mo:dige mo:sa ho:gi ka:ge ku:galu
- n rT n -
a:rambisitu. adara ba:yalliruva atha:ra vastu kelage Dbittu.
o n n Tn

bidda:ga nari togondu o:di ho:yitu.
mno n T n B n

Transl ati on

Acrowis sitting on the tree, in the crows nouth there is
an eatable. In the nean while a fox cane may be that fox 1is
hungry. Wth the intention of taking away the eatable the fox
spoke to the crow. "It seens you sing very beautifully, | have a
desire to listen to your song". It said "can you sing a little".

Fool ed by the crow and crow began shout.

The =eatable in its nmouth fell down. Wen it fell the fox

picked it up and ran away.
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ALZHEI MER' S DI SEASE GROUP : A patient with mld AD
Picture Description
Transcription

1114 apgadinal_li e:no: kondukoluta:ida:re. illi hapalainga e:no
> it i ¢ a o 3

tela:duttide. idu sihi ma:ro aggadi. ivalu e:no hannu tegedukondu
T = ml n n o Lo n -

a «-
ho:guttida:le. ilondu di:pa ide. idu wva:vudo: swe:t hanco jana
ma . nn n n n m = 5}
v
beka:dastu buks ma:ruttidda:re. illi hannugalu tegedu kondu
n . A R T - a et - =

Transl ati on

Here they are buying something from the shop. Here Papad or
something is floating. This is a shop which sells sweet. She is
taking some fruits and going. There is a light here. There are

some people distributing sweets. Many books are being sold. Here

she is taking fruits and going. It has left sonmething to
fl oat.
Story Recall

Transcription

na:ri bandu adara ba:yalli rotti ide anta no:ditu. a: nari ondu

im) o n m » b .| nn n . A - T

upa:yva ma:ditu. e:nu anta andare adu. solpa ha:do:dakke suru

> M a T r A ¢

ma:didare roti tanna palagatte anta. idu nari wupa:ya. adu
7 = nn o rn n n g

canna: gi hadutiddiya anta nari ka:gege he:lidakke narige mamsada
e - o ntn g *+ n n I3

tundu siktu. a: tundu etkondu o:di ho:yitu. illi ka:ge a:mele
- - fa [ SR n o« - . r

etkondu horato:yitu. adakke siktu.
1 . o - n n n
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Transl ation :
Fox cane and saw a roti in its nmouth. That fox nmade a plan.

What the plan was is if this starts singing | will get the roti

This is the fox's plan. Because the fox told the crow that he was

singing well. He got a piece of neat. He took the piece and ran
away. Here afterwards the crow took it and went away. | f

got .
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ALZHEI MER S DI SEASE GROUP A patient with noderate AD
Pi cture Description
Transcription
ma:msa kanda ... ma:msa le:di. angadi, mane, magu, mane,
. - ¢ - n
asgadi, angadialli ma:vinahannu mane, mamara, elektrik
c - P a .- n
1 >1It, mane, angsdi, angadi, ma:vinahannu, aqgadi mane .
n P - c - m & N i

Transl ation

FI esh | ady shop, house, baby, house, shop, mango
in the shop house, tree, electric light, house, shop,
shop, nmango, shop, house.
Story Recal |
Transcri ption
Ka: ge, rotti kelage bittu. rotti, kombegalu, rotti ka:ge kacci-

. A e - <t
kondu ho:gatte rotti kelage bi@}:gide, mara kadiguho:gige.
E Il . " ’ \ il " i
rotti tegedukollatte. nari roti kaccikondide. nari tinuta: ide
= n Ly T ANt n L e n nn N T

nari marada kombe me;le ku:tide. ka:ge ku:tide, narikelagide ka -
n m n n (T = af
anta ku:gutte biddo:gil bidatte.
n nmn nn - g
Transl ati on

Crow, roti fell down, roti, branches, roti is taken away by
the crow. ro:ti has fallen down. Tree is cut down. Takes the
roti. Fox, is holding the roti. Fox is eating. Fox 1is on the
branches of the tree. Crowis sitting. Fox is down. Says ka It

falls down.
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APHASI C GROUP : A patient with transcortical sensory aphasia
Picture Description

Transcription

ba:le hannina v :
. gene, u : ... mam X ;
sl = n agusya, manusya, sari. ya:vudu

B - s T)
ka:nisalla, gya:paka gya:paka illa. huduga huduga huduga e:no
- - . EJ e

ma:dutta:ne. =7 -
* nnl 0 EI-FBE‘U. thgnga}u har}n_ugalu Ya:vono huduga huduga
= » r_l - .
nintavane. ella ka:nstav . .
s wd e s e. an
wns B .\ Rlara ensara hu---a%E?ra gota:galla.
r
Transl ati on
A bunch of banana: u ... man, man, O K., Can'tsee

anyt hing, renenber, can't renenber, boy, boy. boy is doing sone-

thing. | can see everything. Something sonething hu.... | can't

under st and.

Story Recall

Transcription

kathe va:passu he:lakke ;
il va: passu AE»}nhhc, rotti rotti ja:ri ka:ge ka:ge ba valli
< e » Rar ge r ge ) i
rotti ittkondide nari |
2t -LAona e. arl Ka:ge ku: tade i a- : .
| n e fbde nari m_-@?y. rotti Jari,
nari, gotta:girs hudu & s Ba :
o K eigd Jbanuﬁb gya:paka illa, ayyo kathe baralla kathe
- ) = =
karma ya:va:daru ha:dy hel ;
7 24:duU nelu. baralla, baralla. ka:ge ka ka ka ka
baralla baralla rotti tuppakke bittu
< e

Transl ati on

To retell the story, roti slipped, crow, crow, crow had a

roti in the mouth. Fox did, roti slipped fox, |I mght have
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understood but can't renenber, ayyo, don't know the story, story
sin, sing any song, don't know, don't know, crow ka ka ka ka,

don't know, don't know roti fell into the ghee.
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