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INTRODUCTION

Dementia is a general term that describes a brain syndrome characterized by problems
with memory, judgment, language, orientation and executive functioning. Alzheimer's disease is
the most common cause of dementia, but dementia can also be caused by strokes, Parkinson’s
disease, head injury or a host of other conditions which are very few of which are reversible. At
least three of the following five areas of mental activity must be involved in individuals with
dementia; Language, Memory, Visuospatial skills, Emotion/Personality & Cognition (ex:

abstraction, calculation & judgment) [Cummings and Benson (1992)].

Dementia is an umbrella term that encompasses many distinct subtypes. There are atleast

11 principal dementia syndromes;

e Degenerative disorders

e Vascular disorders

e Myelinoclastic disorders

e Traumatic conditions

e Neoplastic disorders

e Hydrocephalic dementias

e Inflammatory conditions

e Infection related dementias

e Toxic conditions

e Metabolic disorders

e Psychiatric disorders.

According to The Diagnostic and Statistical Manual of Mental Disorders—Fourth Edition
(DSM — V) American Psychiatric Association (1994), the essential feature in dementia is the
impairment in short term and long term memory. This deficit in memory may also be associated
with one or more features like aphasia, apraxia, agnosia, impairment in abstract thinking,
impaired judgment and personality changes. The salient points of the full length definition (all of

which do not necessarily have to be present for a diagnosis of dementia are:


http://alzheimers.about.com/od/glossary/g/memory.htm
http://alzheimers.about.com/od/glossary/g/orientation.htm
http://alzheimers.about.com/od/glossary/g/execfunctioning.htm
http://alzheimers.about.com/od/whatisalzheimer1/a/basics.htm
http://stroke.about.com/
http://adam.about.com/encyclopedia/infectiousdiseases/Parkinsons-disease.htm
http://adam.about.com/encyclopedia/infectiousdiseases/Parkinsons-disease.htm
http://adam.about.com/encyclopedia/infectiousdiseases/Parkinsons-disease.htm
http://adam.about.com/encyclopedia/firstaid/Head-injury.htm
http://alzheimers.about.com/od/diagnosisofalzheimers/a/reversible.htm

Impairment of short termand long term memory
Impairment of abstract thinking

Impaired Judgement

> w0 e

Disturbances of higher cortical function (for example, aphasia, apraxia, agnosia,

constructional difficulty).

o

Personality change
6. Specific organic factor
7. Absence of a non-organic factor as a reason for the symptoms (for example, major

depression).

Prevalence

According to the WHO (2003) study, about 4% of the population over 65 years is
afflicted with dementia. It is expected to be 36 million afflicted with Alzheimer’s disease by
2020 (WHO, 2003). Dementia can be caused by a variety of conditions like diseases, infections
and infarcts. The most commonly occurring cause is Alzheimer’s disease accounting for 50 to
60% of all the patients with dementia. Vascular dementias (dementias caused by multiple
infarcts) are seen in 20% of the dementia patients. Alzheimer’s dementia and vascular dementia
co-occur in approximately 15% of this sample, and other conditions such as Pick’s disease,
Parkinson’s disease (PD), Progressive Supranuclear Palsy (PSP) and Creutzfeldt-Jacob disease
(CJD), account for the reminder of the irreversible dementias. Gradually worsening of dementia

is widely documented.

Numerous scales have been developed to grade dementia severity. The simplest staging

descriptors are mild, moderate, severe and profound.

Mild stage dementia describes a state with consistent forgetfulness that is more marked
for recent events, inability to function effectively in interests and more complex activities (work,
community, home, or social activities) and maintained social judgment. Although the patient
may require prompting to perform activities of daily living (Eg. bathing and grooming), he or she

is able to complete independently these tasks.



Moderate stage dementia patients’ long-term memory may be only slightly affected, but
their short-term memory is poor. They exhibit impaired social judgment and cannot perform
independently outside the home. Activities in the home are usually limited to simple chores and

interests are severely curtailed.

Severe dementia corresponds to severe memory loss, with severe deficits in long-term
and short-term memory, disorientation usually to time and place, inability to independently
function inside or outside of the home, requirement of help with activities of daily living

(toileting, bathing, and eating), and possible incontinence.

Profound dementia corresponds to a patient being unintelligible, unable to follow simple
commands, incontinent and unable to ambulate or to accomplish purposeful tasks. This later
stage may also be used to describe persons who are bedbound, are unresponsive, have

swallowing difficulties and have contractures.

Dementia is defined as a significant loss of intellectual abilities such as memory capacity,
severe enough to interfere with social or occupational functioning. Criteria for the diagnosis of
dementia include impairment of attention, orientation, memory, judgment, language, motor and

spatial skills, and function.

Classification of Dementia

Reversible and Irreversible Dementias

There are both reversible and irreversible dementias. All possible causes of reversible
dementias must be ruled out in the diagnostic process before moving to an identification of
irreversible dementia. Reversible or treatable dementias resulting from drug toxicity, metabolic
imbalances, infections, tumors, normal measure hydrocephalous, alcohol abuse, neurosyphillis
and epilepsy. Geriatric depression (pseudodementia) is classified as a reversible dementia in

some diagnostic models (Tonkowich, 1988). Irreversible dementias include DAT, multi infarct
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dementia (MID), pick’s disease and those associated with Parkinson’s disease, Huntington’s
disease, Wilson’s disease, supranuclear palsy, Creutzfeldt — Jakob disease and Korsakoff’s

syndrome.

Cortical and Sub-cortical Dementias:

One dichotomy used to distinguish dementia types is the cortical versus subcortical
distinction. This classification system is controversial and even its advocates acknowledge that
the terms may be inappropriate and the concept of the dichotomy of functioning has yet to be
documented (Whitehouse, 1986). The distinction made between cortical (DAT and Pick’s
disease) and sub-cortical dementias (Huntington’s disease, Parkinson’s disease, Wilson’s disease
and supranuclear palsy), and mixed or vascular dementias (MID, Creutzfeldt — Jakob disease and
Korsakoff’s syndrome) emphasizes the separation of these anatomic regions but fails to account
for neuro-chemical and neuro-pathologic relationships between the areas (Whitehouse, 1986).
Nevertheless, the cortical and sub-cortical distinction provides a neuro-anatomic organization
that is useful in sorting out the syndromes causing dementia. In the cortical dementias, the
dementia is the primary dysfunction, whereas in the sub-cortical dementias, the dementia occurs

as a secondary feature of the symptom complex (Ripich, 1995).

Cortical dementias:

DAT

The onset of DAT is gradual and the etiology is the diffuse damage in the neurofibrillary
tangles, senile plaques, granulovascular degeneration. Course is progressive and irreversible. In
terms of speech and language deficits, semantics and pragmatics are impaired early, syntax and
phonology is impaired later and speech is impaired very late. Memory is impaired early and goes
worse for remote events. Individuals with DAT usually are alert and show consistent level of

performance. Physical characteristics are generally normal.



Pick’s Disease

Onset is gradual. It is caused due to the Pick bodies, inflated neurons, atrophy of the
anterior portions of the frontal and temporal lobes and the disease is generally progressive and
irreversible. Defect in auditory comprehension, breakdown in syntax, anomia, slow and
deliberate speech. Recent memory is impaired. Performance characteristics exhibited by the
individuals are emotional liability, apathy and loss of judgment ability. Physically, motor deficits

could be noticed at the later stages.
Sub-cortical Dementias:

Parkinson’s disease

Onset is Sporadic. It is an autosomal dominant, degenerative disease of the nervous
system especially in the substantia nigra. The disease course is generally progressive and
irreversible. Language is minimally impaired whereas; speech is weak with breathy wvoice,
abnormal pitch rate and loudness accompanied with inappropriate silences. Individuals with
Parkinson’s disease are generally forgetful, impaired recall and exhibit slowed responses on the
memory tasks. Performing ability is generally slow. Physically they are abnormal, slow, tremors

are seen, rigidity and bradykinesia.

Huntington’s disease

Onset is Insidious. It is an autosomal dominant trait, idiopathic, drug induced,
postencephalitic, loss of golgi cells in corpus callosum. Disease is progressive & irreversible. In
terms of speech and language, deficits in language organization, sequencing and naming abilities
are noted and the dysarthria worsens as the disease progresses. Memory is impaired, especially
for the remote events in the disease. In the early stages of Huntington’s disease irritability,
apathy, untidiness & impulsiveness are noticed during their performance. Physical characteristics

exhibit abnormal, shuffling gait, jerky gait, and festinating choreic movements.

Supranuclear Palsy
The onset is gradual. Etiology is related to changes in the reticular formation, thalamus or
hypothalamus. The course is progressive. Speech becomes inaudible and unintelligible with

gurgling, harsh guttural sounds due to dysarthria component. Memory is often impaired.



Pseudobulbar palsy, dystonia, severe rigidity of head and neck producing a backward retracted

head position are some of the physical characteristics shown by the individuals with supranuclear

palsy.

Wilson’s disease

Onset is gradual. It is an inherited autosomal recessive trait, basal ganglia, Excessive
levels of copper in the brain and lever. Course of the disease is progressive. Dysarthria can be
seen leading to speech deficits such as irregular articulatory breakdown, hyper-nasality &
inappropriate silences. Memory is impaired. Physical characteristics are slowness, tremors,

rigidity, bradykinesia or involuntary movements, severe ataxia and dysphagia in the later stages.

Mixed Dementias:
Korsakoff’s disease

Onset of the disease is gradual. It is caused due to the cortical atrophy resulting from
chronic alcohol abuse. The course of the disease is stable or minimally progressive. Decreased
skills in memory, poor attention and amnesia have been noted. Performance characteristic is

affected. Individuals with this particular disease may show some motor disturbances.

Creutzfeldt —Jakob disease

Onset is Variable: gradual or sudden. Etiology may be infectious, transmissible,
unconventional virus, results in degenerative cortical tissue, i.e. spongiform encephalopathy and
nonspecific atrophy. Disease is rapidly progressive in course. With respect to speech and
language deficits, aphasia, apraxia & agnosia may be seen in the second stage and mutism may
be noted in the third stage. In terms of memory, forgetfulness can be seen in the initial phase.
Generally these individuals are apathetic. Sensory and visual impairments, cranial nerve palsies,

rigidity, myoclonus, tremors, cerebellar disturbances.

MID
It is a sudden onset disease. It is caused due to the multiple lesions, softening of brain

tissue, alteration in cerebral blood vessels. Course of the disease is stepwise, irreversible. Speech



and language skills of these individuals exhibit impaired pattern, dependent on site of lesion.
Memory skills are impaired, depends on the site of lesion. Performance is variable based on the

focal lesions. It may be abnormal dependant on the site of lesion.

Language is the major instrument of cognition. Language mediates not only the social
relationship systems, but also the control of cognitive processes (“metacognition”). It is well
known, however, that the ability to maintain fluency in more than one language decreases with
aging. Older bilinguals may experience increased difficulties handling two different languages
due to the effects of cross-language interference. These effects in aging bilingual persons can be
further exacerbated in those who develop dementia. Usually, the difficulty to select the
appropriate language observed in aging bilinguals becomes more severe in cases of dementia. It
has been suggested that bilingual speakers with dementia, even in the early stages of
deterioration, make errors in selecting the appropriate language and maintaining the correct
language during conversational speech. Communication abilities in bilingual demented patients,
and pattern of language decline for L1 and L2 in dementia, are issues rarely mentioned in the
dementia literature. Hence this study was taken up to assess the language performances in

dementia participants who were bilingual.



REVIEW OF LITERATURE
Dementia & Ageing

Normal Ageing

In order to understand the complexities of dementia it is worthwhile describing what
happens in normal ageing and understanding what can go wrong and gives rise to abnormal
conditions such as dementia. Ageing can be distinguished in terms of biological, social and
psychological factors. But there is a great overlap and interaction between them. The influence of
one aspect of ageing on another should also be remembered; this is important when considering
and comparing past and present cognitive functions within same person. Normal ageing brings
with it changes, not just to an individual’s appearance, however subtle, but also to the higher
mental functions or cognitive functions. Memory can also be affected, sometimes because the
individual has failed to receive information correctly or sometimes because it can no longer be
encoded and stored effectively. The effect of ageing and on memory is very often one of the first
of the cognitive changes to be noticed by others and can cause considerable distress to the
individual and to relatives, close friends and care givers. Deterioration and memory functioning
is characteristic of dementia, but it also can indicate other dysfunctions which should also be
considered in any assessment. Generally, older people can learn as much as younger people, but
more time is needed for them to achieve the same level of learning, as they cannot process and
‘absorb’ information as quickly as younger people. Sometimes this speed reduction becomes
noticeable and marked, and leads to the onset of depression. If memory has noticeably changed,

and continues to do so, it may indicate the onset of dementing process.

Changes in language abilities can also be a characteristic of dementia, but voice
characteristics of people tend to change with the age as part of normal ageing process with pitch
becoming higher during the fifties, the resonance thinner and the volume lower. Personality also
plays a large part in normal ageing. Some people adjust better than others to changes in
circumstances, be it changes to their living environment, loss of occupational status or physical
changes such as decreased mobility, lack of independent transport and so on. Some individuals
become restless or agitated at the frustration of their changed world, while others may be more
placid or resigned and withdrawn. Others adapt to change and are realistic about expectation that
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older people will not be sexually active is unfounded, since there is a great deal of variation in

both sexual interest among all groups of people, younger or older.

Structural changes to the brain give rise to cognitive changes that may be noticed by
others observing the individual. In normal ageing, the brain undergoes several structural changes
including a decrease in size, flattening of the surface and increase in amounts of intracranial
space (Janigan, Zatz & Feinburg, 1980). Other microscopic and biochemical changes occur, as
well as changes to the electrical activity (electrophysiological changes) within the brain (Brizee
et. al, 1980; Hansch, Syndulko & Pirozzolo, 1980; Zatz, Jernigan & Ahumada, 1982a, 1982b).
Verbal skills, particularly the well learned skills of reading, writing, vocabulary and word usage
tend to be maintained (Botwinick, 1977) and the general intellectual status of healthy older
people, as measured by neuropsychological tests tends to remain within normal limits through
the eighties( Benton, Eslinger & damasio, 1981). Arithmatic ability is also generally stable
among older people (Kramer & Jarvik, 1979; William, 1970). Arithmetic and memory tests that
show decreased performance in older people. Contrary to conventional belief, normal ageing
processes do not affect the immediate memory span in older people (Williams, 1970). Lezak
(1983) points out that the normal intellectual decline associated with old age shows up most

strikingly in four areas of intellectual activity; these can be summarized as follows.

. The primary, or working memory capacity of intact older people differs from that of younger
adults (Erickson, 1978), except when the amount of material to be remembered exceeds the

normal primary storage capacity of 6 or 7 items (Craik, 1977).

Diminished ability for abstract and complex conceptualization typifies the intellectual
functioning of older people (Botwinick, 1977; Denny, 1974; Reitan, 1967).

Mental inflexibility, manifesting as difficulty in adapting to new situations, solving novel
problems or changing mental set, characterizes intellectual performance failures of older age
(Botwinick, 1978; Schaie, 1978).



4. General behavioural slowing is a predominant characteristic of ageing that affects perceptual
(Kramer & Jarvik, 1979), cognitive (Botwinick, 1977; Thomas, Fozard & Waugh, 1977) and
memory function as well as all psychomotor activity (Benton, 1977; Hicks & Birron, 1970;
Welford, 1977).

Physical and psychological problems of ageing:

Confusion is commonly misunderstood to be a part of the dementing process, when in
fact, an acute confusional state is a consequence of change in the body’s metabolism which leads
to the high temperature, fever and delirium that in turn can cause temporary disorientation,
memory loss, a state of ‘muddled perplexity’, poor concentration, hallucinations, clouding of
consciousness and restlessness’ (Goudie, 1993). Signs such as changes in muscle tone, persistent
language problems, perceptual problems and personality changes may indicate other conditions
such as Transient Ishemic Stroke (TIA) or Cerebrovascular accident (‘stroke’). Hemorrhage in
the blood vessels leading to the brain or in the vessels of the brain itself can result in the stroke.
The cognitive changes associated with the stroke can be confused with the dementing process if
the physical effects of the stroke are disguised or are subtle. Indeed, some small strokes do not
cause devastating or obvious outward changes, but many small strokes that cause death to

specific brain sites (multi- infarcts) often lead to dementia (Thompson & Morgan, 1996).

In Murphy’s 1982 survey, about 30% of people were found to be depressed. Indeed it is
the most common emotional problem affecting older adults (Goudie, 1993). Identifying the signs
of dementia and depression are crucial to dementia and treatment. While it is generally not too
difficult to list the signs of depression- for example, Hanley & Baikie (1984) list low mood, loss
of interest, sleep disturbance, weight loss, hopelessness, thoughts of death or suicide, agitation,
loss of energy thinking and concentration disturbances and forgetfulness — It is sometimes harder
to distinguish between an older person suffering from depression alone, versus depression and

dementia.
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Memory and Dementia
Dementia is complex; to understand its complexities, it is necessary to describe what
happens in normal ageing and understanding what can go wrong and gives rise to abnormal

conditions such as dementia.

Normal ageing brings with it changes, not just to an individual’s appearances, howe ver subtle,
but also certain changes to the higher mental functions and or ‘cognitive’ functions. Memory can
also be affected (Craik, 1994; small, et. al, 1995), sometimes because the individual has failed to
receive information correctly or sometimes because it can no longer be effectively encoded and
stored (Nyberg, et. al, 1996). The effect of ageing on memory, particularly episodic memory
(Morris, 1994a), is very often one of the first of the cognitive functions to be noticed by others
and can cause considerable distress to the individual and to the caregivers. Deterioration in
memory functioning in characteristic of dementia (Mitrushina, Uchiyama & Satz, 1995) but it

can also indicate other dysfunctions which should always be considered in any assessment.

Anxiety and Dementia

Anxiety is also common and overlooked in older people. It can affect memory
functioning and is particularly common in people with dementia. However it is also very
common indeed in people who have neither dementia nor problems with other cognitive
functions. Typical symptoms include: ‘butterflies in the stomach, sweating, feelings of sickness,
palpitations and even diarrhea. Hyperventilation (breathing at a rate that is faster than normal)
and dizziness, tightening of the chest and head and abdominal pains can be the result of acute

anxiety panic attack. This is termed ‘free floating anxiety’.
There are other conditions that might be confused with the diagnosis of dementia in older

people. Some of these include paraphrenia (often defined as ‘schizophrenia of late life’), alcohol

related problems (Korsakoft’s psychosis) and Parkinson’s disease (the most common).
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Table 1: Similarities and differences to dementia of several of the most common problems

Problem Similarities to dementia Differences from dementia
Depression Slow, Unresponsive, poor | Usually answers with
concentration. accuracy though ‘do not
know’ is frequent.
Anxiety Total failure to cope, Unable | Insight to impaired
to carry out daily tasks due to | functioning and no

agitation.

confabulation; when stress in
minimized, ability is normal.

Alcohol problems

‘Immediate  memory loss,
disorientation,  poor  co-
ordination.

Problems  reduced  when
sobered up, consciousness
clouded.

Paraphrenia

Self neglect, misinterprets
actions or statements.

Despite some bizarre
reasoning/hallucinations some

parts of behavior unimpaired.

Withdrawal ~ from  social | Involvement/abilities improve
activity and increase in | with medication.

Parkinson’s disease

dependency.

Stroke Slowing, poor concentration | Motor deficits not global with
and withdrawal, speech and | insight into loss and recovery
language problems. of function possible;

compensates for deficits using
intact abilities.

Notes. Cited in Introduction to Dementia. In Simon B. N. Thompson (eds.), Dementia and
memory: a handbook for students and professionals, pp 3-17.

Language and Dementia

A few important observations about language in DAT must be mentioned before
processing.
There are language impairments that do not occur in DAT. For instance, there are no reports on
agrammatism of the type associated with Broca’s aphasia in DAT. There are also no reports of
proportionate difficulty with repetition in fact unbidden repetition in the form of echolalia and
palilalia is one of the characteristics of late DAT. Finally, there are no description phonologic
disturbance that is DAT patients do not violate the phonotactic consume of their native language

(using non-native sound or sound combinations) or make errors in prosodic aspects of language.
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The pictures of language breakdown in DAT that is quite specific semantic and pragmatic

deficits or marked morpho-syntactic deficits are rare and phonologic deficits are rarer still.

Many authors have attempted in describing the language disturbance of DAT by comparison
with focal aphasia; arriving at the conclusion for example, that transcortical sensory and
Wernicke’s aphasias are frequent in DAT. Although the language of DAT does manifest some
typical aphasic symptoms (anomia, semantic periphrasis and comprehension deficits), the
language disorder of DAT is not primary or isolation but rather persists among other intellectual
impairments. In the context of general discretion of intellectual function, language disorder
typically becomes intertwined with so many concomitant neurobehavioral changes. Also,
identifying the language disorder of DAT as aphasia may imply (by association with focal
aphasias) that there is a static quality to the disorder and that there is the possibility of recovery.
However, because DAT is unrelentingly progressive and degenerative so is the language
disorders associated with it. The language deficits are continually changing and recovery has
never been observed among the language patterns of focal aphasia that may be similar to the
language disorder of DAT in some ways, but also differ in many important respects. This must
be remembered when planning research, considering diagnosis, or contemplating treatment.
Difficulty in naming or word retrieval has been observed to be the most obvious early symptom
of dementia, regardless of cause and has been found to occur before other language changes
associated with the syndrome are measurable (Bayles, Tomoeda, Kaszniak & Troset, 1990).
Naming has been considered as a meaningful representation of the integrity of the semantic
memory system; naming failures exhibited by individuals with dementia have been examined as
a means of identifying the nature of the semantic memory impairment. However, naming is truly
a measure of lexical memory. Furthermore, impairment in naming has also been reported in
healthy normal adults (Nicholas, Obler, Au, & Albert, 1996); thus, the exact nature of the
naming deficits in individuals with dementia and healthy older adults is difficult to differentiate.
Studies investigating categorization skills in adults with dementia have revealed that these
individuals show significant deterioration in the structure and/ or contents of semantic and

conceptual knowledge as compared to their peer age matched healthy cohorts (Hough, 1998).
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Difficulty with name retrieval is considered a common early sign of probable
Alzheimer’s disease (PAD), an illness in which patients show progressive impairment in ability
across all cognitive domains. Reduced performance on verbal fluency tasks (Huff, Corkin, &
Growden, 1986; Bayles, Boone, Tomoeda, Slauson, Kaszniak, 1989) and the increasing
occurrence of circumlocutory responses (Hodges et al. 1991) are also consistently reported.
Patients with PAD make more tip-of-the-tongues than age matched controls and their word
definitions become more tangential with decreasing acknowledgement of conventional form
(Astell and Harley, 1996). By contrast, spontaneous speech remains fluent with appropriate
syntactic structure (Appell, Kertesz, & Fisman, 1982; Kirshner, Webb, & Kelly, 1984) and
phonemic processes are relatively preserved (Appell et al. 1982, Hodges et al. 1991). While
utterances characteristically become shorter than those of age-matched controls (Blanken,
Dittman, Haas & Wallesch, 1987; Ripich, Vertes, Whitehouse, Fulton, & Ekelman, 1991), PAD
patients retain the structure of turn-taking and other features of orderly conversation (Ripich et
al. 1991). Overall communicative function decreases due to the reduced information content as
in PAD spontaneous speech progressively contains fewer nouns and more verbs and adverbs
than that of controls (Blanken et al. 1987). There is some evidence that underlying lexical
representations are intact and that naming difficulties arise from a problem in lexical access or

retrieval for verbal production. Evidence supporting this view includes the findings that:

In tasks of confrontation naming, DAT patients can often give a related name or circumlocution
suggesting that they know much about the meaning of the word but cannot find the exact name
(e.g “cutter” for saw “this is for your eyes” for glasses).

Comprehension of words is generally superior to production of the same words, indicating that
the underlying representation can often be accessed in a passive comprehension task when the
name cannot be generated or retrieved on demand.

DAT patients can utilize phonemic cues to help retrieve words, indicating again that the
information is there, but cannot be easily retrieved.

There have been several reports of DAT patients using gesture to indicate the function of an
object that they could not name suggesting that the deficit is limited to lexical retrieval and may

not affect basic symbolic representation presumed to underlie both gestural and language
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productions. Semantic priming data that indicate that sub conscious semantic associations may
be intact in DAT. Several researchers have demonstrated that like normal participants, DAT
patients react faster in lexical decision formats if the target word is preceded by a related word
than if it is preceded by an unrelated word. Initially, this was taken to indicate that underlying
semantic associations were intact and that the anomia was not the result of permanent underlying

semantic problems but must be an effect of impaired lexical access.

However, findings from other studies have not always confirmed intact semantic priming
in DAT. Salmon, Shimamura, Butters & Smith (1988) found that DAT patients did not exhibit
any effect of priming and Albert and Milberg (1989) found semantic priming only in a subset of
DAT patients. Several other studies have found that DAT patients show greater priming effects
than control participants (Chertkow, Bub, & Seidenberg, 1989). Chertkow, et al (1989) found
that hyper priming in DAT was associated specifically with words that were shown to be

semantically degraded on a variety of other tasks (e.g. responses to probe questions).

Although most description of language DAT have observed that syntactic ability appear
intact, few experimental investigations have contradicted this. The earliest detailed investigation
of this phenomenon was Whitaker (1976) description of a severely demented patient who
spontaneously corrected agrammatic but not semantically anomalous sentences in repetition (e.g.
There are two books on the table repeated as “There are few books on the table” while “ The
book is very happy” was repeated verbatim) This finding was taken to indicate that grammatical
competence was selectively preserved and therefore must be somehow autonomous from the rest
of cognition. Schwartz, Marin and Saffron (1979) also support this view. Many patients with
dementia are able to perform correct grammatical operations, even when they have lost the
ability to engage in meaningful speech. For example, the ability to modify word endings, negate
sentences, and add plural endings can be essentially normal. However, on closer examination,
syntactical errors are apparent, particularly beyond the early stages of disorder. Sentences may
be left unfinished, and breakdowns may occur in the use of phrase markers and grammatical

agreement.
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Syntax appears to be less impaired when the context cues or structures he syntactic task.
Formal assessment of syntactical ability in AD has been conducted by Emery (1988) using the
tests for syntactic complexity and Chomsky’s test of syntax. This shows that early AD patients
are unable to process complex syntactic structures. They were also unable to interpret correctly
sentences in which the grammatical relations that held among the words in a sentence were not
expressed in the surface structure. One cause of syntactical errors stems from the fact that
complex grammatical forms place a demand on the working memory of a participant, as the
surface form of a phrase has to be held in memory while it is processed. A working memory
deficit in AD would contribute to syntactical errors of processing. Another difficulty in
interpreting the cause of these types of errors is that the complexity of syntactical processing is
usually associated with the complexity of semantic processing, so semantic errors could cause
deficits in the complex syntactic tasks. Kempler, Curtiss, & Jackson, (1987) evaluated the
spontaneous speech of 10 DAT patients and 10 normal controls, and demonstrated that the
spontaneous speech of DAT patients contained few syntactic errors and also few lexical semantic
errors. More importantly, the range and frequency of sentence types were almost identical to the
normal controls and there was no difference between the DAT patients and the control

population on a measure of structural complexity.

Comprehension of syntax has not proven to be as consistently intact as production of
syntax. Schwartz, Marin and Saffran (1979) demonstrated intact comprehension of four syntactic
forms by a single demented patient. However Emery (1988) using the test of syntactic
complexity and the Chomsky Test of syntax has document of syntactic comprehension deficits in
a sample of 20 DAT participants These tests evaluate the patients’ comprehension of syntax by
eliciting verbal response to grammatically complex stimuli (e.g. The dog was bitten by the cat
which animal bit the other and which was bitten?) or gestural responses to similarly complex
auditory stimuli (e.g. “Mickey tells Donald to hop up and down make him hop). In contrast to
Schwartz et al, (1979) findings of preserved comprehension of grammatically complex
structures, Emery (1988) found impairment in DAT patients’ ability to process syntactically
complex grammatical constructions. Although the research in these areas increasingly relies on

mathematic models and computational solutions, data from abnormal populations still provide
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supporting evidence for the relative inter dependence of various cognitive abilities. As such,
syntactic sparing in DAT demonstrates that syntactic ability can function in the adult without

support from semantic and other cognitive or conceptual operations.

Pragmatics the study of language use in context includes a large variety of language skills
from turn taking to appropriate topic introduction and overall discourse structure, all generally
considered within the context of interpersonal interaction. In its broadest sense, pragmatics
covers everything relevant to communication beyond sentence structure and linguistic semantics,
often including extra- linguistic features of facial expressionand body language. Some aspects of
discourse are clearly impaired in DAT though the mild and moderate DAT patients take
conversational terms when appropriate and often produce socially ritually parts of the
conversations with appropriate timing affect and linguistic structure. These observations indicate
DAT patients are able to adhere to basic structure and obey pragmatic rules of some verbal
interactions. However, there are also subtle programme problems early on, suchas a tendency to
term things unnecessarily and to lose the topic of conversation. At this stage deficits are

attributed to failing attention and memory.

Nicholas, Obler, Au, & Albert, (1996) compared DAT patients performance on the
Boston naming test (BNT) with elements of empty speech in narrative description of the cookie
theft picture in an attempt to evaluate the claim that discourse incoherence could be attributed to
anomia. The authors reported a significant negative correlation between the score of DAT
patients on the Boston Naming test and the use of indefinite terms (e.g. thing and stuff) and
significant positive correlation between the BNT and the production of content elements (i.e.
references to characters and actives in cookie theft stories). They concluded that the naming
deficit did not underlie the emptiness of discourse presumably because many other measures of
discourse emptiness (e.g. paraphasias pronouns with accidents and deictic terms) did not
correlate with the BNT scores. The data however also suggest that at least some of the referential
problems that make discourse difficult to follow might be result of anomia. That is to the degree
to which patients are anomic and substitute or omit content elements; their discourse will be

difficult to interpret. Nicholas, et al (1996) undoubtedly correct in their general conclusion that
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the anomia does not underlie the discourse deficits, but it is undoubtable that the anomia does
contribute to the observed discourse deficits. Majority of studies was devoted to the lexical and
semantic aspects of language (Girelli, Luzzatti, Annoni, & Vecchi, 1999), but pragmatic aspects
of language use were also examined, either in picture description tasks or in more spontaneous
conversations (Perkins, Whitworth, and Lesser, 1998). Globally, findings unsurprisingly showed
that the patients’ communicative efficiency was affected. While describing scenes, persons with
DAT used more frequently indefinite and vague terms, did not focus on the most important
topics and were less informative, i.e. had smaller ratios of content units per words (Nicholas et
al, 1996). During conversations, proportion of content words was lower in persons with DAT
than in healthy speakers, number of referencing errors was higher (Blanken, Dittman, Haas, &
Wallesch, 1987) and their discourse was less coherent (Ripich, Fritsch, Ziol, & Durand, 2000).
Carlomagno, A. Santoro, A. Menditti, M. Pandolfi, A. Marini (2005) recently designed a study to
better understand why communication fails in cases of DAT. Persons with mild to moderate
DAT, with fluent aphasia and normal controls were given figures that consisted of four line-
drawings (one target and three distractors), and were simply asked to produce discriminating
information that would enable the examiner to identify the target picture. However, despite
similar language disorders, the discourse of participants with aphasia, compared with that of
persons with DAT, was much more efficient in establishing reference, since it gave rise to fewer
misunderstanding incidents due to confounding or irrelevant information and it required fewer
requests for repairs from the listener. According to Carlomagno et al. (2005), in some cases of
DAT, the ‘empty speech’ is due to a specific difficulty in pragmatic-conceptual elaboration of
discourse content, i.e. difficulty in generating preverbal representations of discourse content.
This difficulty might relate to a deficit of attention and executive control which is common in the

early stages of the illness.

Bilingualism and Dementia

Recent research has shown that the over half of the world’s population is bi/multilinguals
(Grosjean, 1982; cited in Fabbro, 1999). Cameli, Phillips, Kousaie & Panisset (2005) studied
memory and language in bilingual Alzheimer and Parkinson patients by taking the insights from

Verb Inflection. They aimed at testing the usefulness of a neurolinguistic model that posits links
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between neuro-functionally separable memory systems and specific language functions in
explaining language disturbances in bilingual AD and PD. A double dissociation was observed in
the verbal modality between the performance of AD and PD patients on tests of declarative and
procedural memory, with the PD group being selectively impaired on a test of procedural
memory and the AD group showing stronger impairment on the tests of declarative memory. It
has been suggested that bilingual speakers with dementia. Even in the early stages of
deterioration, make errors in selecting the appropriate language, and maintaining the correct
language during conversational speech (Hyltenstam & Stroud, 1989, 1993, De Santi et al. 1990).
There is however, large variability in the extent of inappropriate language use, with some
individuals showing more language mixing than others (Friedland & Miller, 1999). De Santi et al
(1990) concluded that the ability to make the correct language choice and keep language separate
is correlated with the overall stage of dementia. The mixture may be so significant, that it is not
easy to recognize what language the patient is attempting to speak. Normal bilinguals can use the
knowledge of two languages to increase verbal production, whereas dementia patients are unable
to profit from the knowledge of two different languages. De Picciotto and Friedland (2001)
concluded from their study that normal bilinguals can recur to both languages in an attempt to

improve performance; dementia patients were unable to use this strategy.

Sunil Kumar Ravi (2009) studied the cross language variations in linguistic deficits in
DAT individuals and concluded that the individuals with DAT have language deficits in both
comprehension and expression and also in memory tasks. Deepa & Chengappa (2010)
investigated the spectrum of cognitive linguistic functions in bilingual persons with mild
dementia and compared the performance with the normal elderly and concluded that
Degenerative changes in central nervous system seem to affect especially the complex forms of
language without disturbances in the symbolic aspects of language and the disorders lie primarily
in the cognitive aspects of language. Bilinguals performed better as compared to the
monolinguals in both the tests and across the cognitive domains of the tests. Bilinguals had an
advantage of two choices to come out with the response unlike monolinguals, which had single

language choice.
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Kempler & Goral (2008) discussed the neuropsychological aspects with respect to
language and dementia and suggested that many language impairments seen in dementia are due
to extralinguistic rather than linguistic deficits. Problems with memory and attention disrupt
word finding in early and moderate in DAT; decreases in executive function and memory cause

sentence- level processing problems seen in all three dementia syndromes.

Murdoch et al (1987) studied language disorders in dementia of Alziemer’s type and
found the evident language deficits in Alzheimer’s patients. The study supported the inclusion of
a language deficit as a diagnostic criterion of Alzheimer's disease. Cummings (1985) stated that
Alzheimer’s patients were aphasic. Throughout most of the course, the language disorder
resembled transcortical sensoryaphasia, and increasing language impairment correlated
with increasing severity of dementia. Aphasia was present regardless of age of onset or family
history of dementia. Aphasia is an important diagnostic criterion of dementia of the
Alzheimer type. Kontiola et. al (1990) found that pattern of language impairments is different in
Alziemer’s disease and multi-infarct dementia. Joanette and Brownell (1990) discussed the
theoretical and empirical perspectives on discourse ability and brain damage. They concluded
that bilingual demented patients exhibit many of the language problems reported for monolingual
patients but as with the bilingual but these may be differently exhibited in each of the languages.
They also stated that certain phenomenon specific to bilingualism, breakdown in dementia. In
particular, normal bilingual participants always select the appropriate language during the
interaction with the monolingual interlocutor. Furthermore, a healthy bilingual does not code-
switch at all with a monolingual interlocutor. In individuals with bilingual dementia, no longer
maintained the distinction between conversing with a bilingual and a monolingual that is, they

both chose an inappropriate base language and code-switched with either examiner.

AIMS

To study the language performance in Kannada-English bilingual speakers with dementia.
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OBJECTIVES
The study has the following objectives:

. To evaluate the responses of Kannada-English bilingual speakers with dementia on Kannada
version of DAB subtests namely; Memory, Linguistic Expression, Linguistic Comprehension
and Visuo-spatial construction and on MMSE subtests namely; orientation, registration, attention
and calculation, recall, and language.

. To compare the performance of Kannada-English bilingual speakers with dementia with

neurotypical Kannada-English bilingual speakers on Kannada version of DAB test.
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METHOD

Two groups of participants were taken, each group containing minimum of 30
participants. Among 2 groups, first group consists of 3 subgroups of participants who are
bilingual Kannada-English (K-E) normal participants (young adult, Adult & Geriatrics) and other
group being bilingual individuals with dementia. Normal older people will be tested to form a
baseline which will be considered as normative for this test. People with various types and
severities of dementia will be included to provide norms for this group, to whom this test is

devised.
Inclusion Criteria for normal adults: Group I (3 Subgroups)

Must be aged between 20 — 40 years (Subgroup 1), 40-60 Years (Subgroup I1) & 60 years and
above (Subgroup 3).

Must be a native Kannada speaker and having English as his/her second language, with no
history of major neurological or psychiatric illness or of alcoholism or drug abuse.

Inclusion Criteria for individuals with dementia: (Group 11)

Must be aged over 50 years, diagnosed as having dementia by a neurologist/ psychiatrist
according to NINCDS — ADRDA.

Must be the native Kannada speakers with English as his/her second language with adequate
hearing and vision, reported history of gradual deterioration in cognitive abilities.

The participants with dementia will be identified through local neurological hospitals,

associations and other dementia clinics.

Tests/ tools

All the participants were assessed using following test batteries.

Mini Mental Status Examination (MMSE) (Folstein, Folstein & McHugh, 1975): The MMSE is
a tool that can be used to systematically and thoroughly assess mental status. It is an 11 —
question measure that tests five areas of cognitive function: orientation, registration, attention

and calculation, recall, and language. The maximum score is 30. A score of 23 or lower is
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indicative of cognitive impairment. The MMSE takes only 5-10 minutes to administer and is

therefore practical to use repeatedly and routinely. The test material is given in Appendix — A.

Dementia Assessment Battery — Kannada (DAB-K): Dementia Assessment Battery was
developed in Kannada. The DAB — K (Dementia Assessment Battery — Kannada) comprised of
17 subtests which comprehensively assessed memory, linguistic expression, linguistic
comprehension, and visuospatial construction. The subtests were selected from different
language tests, mainly from Arizona Battery of Communication Disorders of Dementia, which
was standardized on USA and UK population. The overview of DAB — K (various domains,

subtests under each domain) is given in table 11 and as well as in Appendix — B.

. Australian second language performance ratings (ASLPR): ASLPR is a scale that describes how
second language proficiency develops on a scale from zero to native-like proficiency, providing

performance descriptions in terms of practical tasks.

DAB-K test

This test was developed and standardized in Kannada by Sunil Kumar Ravi (2009). The
author considered four groups of participants in which three groups of participants were normal
individuals (young adults, adults and geriatric groups) and another group included individuals

with dementia.

Normal people were tested to form a baseline. Normal 30 young adult participants in the
age range of 20-40 years, normal 30 adults in the age range of 40-60 years and normal 30 old
participants aged above 60 years were selected based on the following inclusion criteria: native
Kannada speakers, no history of major neurological or psychiatric illness or of alcoholism or
drug abuse, all participants were evaluated for their mental status on MMSE and all passed with
a score of above 23. Finally, individuals who received rating of 1 or 2 on Brief Cognitive Rating
Scale (Riesberg, 1983) and rating of 1 (normal/no cognitive decline) on Functional Assessment

Stages (Riesberg, Ferris, Anand, 1984) were included in the group.

23



30 participants with various types of dementia were included in which 10 participants in
each group with mild, moderate and severe dementia based on Functional Assessment Stages
(Reisberg, Ferris, & Anand, 1984) and Brief Cognitive Rating Scale (Riesberg, 1983) were
taken. The selection criteria were: age over 50 years, diagnosed as having dementia by a
neurologist/psychiatrist according to NINCDS-ADRDA, native Kannada speaker, adequate
hearing and vision, reported history of gradual deterioration in cognitive abilities. All the
participants were evaluated for their mental status on MMSE and all failed with a score of below
23. Finally, individuals who received rating above 2 on Brief Cognitive Rating Scale (Riesberg,
1983) and rating above 1 (normal/no cognitive decline) on Functional Assessment Stages
(Reisberg, Ferris, & Anand, 1984) were included.

The 17 subtests of DAB-K were selected from different language tests, mainly from
Arizona Battery of Communication Disorders of Dementia. All the participants were assessed
using the above three tests and individual scores and performances were statistically analyzed
and presented in the results and discussion section. All the participants were made to sign a

consent letter before prior to the onset of data collection.
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RESULTS AND DISCUSSION

The main objective of the current project is to study the language performance in
Kannada-English bilingual speakers with Dementia. For this, the test materials were
administered on two different groups (group 1- normal group consisting of 3 groups in the age
range of 20-40 years, 40-60 years and above 60 years; and group 2 consists of persons with

Dementia) of participants. The data was analyzed using SPSS — 18.0 in the following parts.
PART I: Across group comparisons

1: Comparison of normal participants and persons with Dementia across subtests and total score
of MMSE.

2: Comparison of normal participants and persons with Dementia across subtests and total
scores of DAB-K.

3: Comparison of subgroups (three age groups) of normal participants across subtests and total
scores of MMSE.

4: Comparison of subgroups (three age groups) of normal participants across subtests of DAB-
K.

PART Il: Within group comparison

5a: Comparison of subtests of MMSE in persons with Dementia.

5b: Comparison of subtests of DAB-K in persons with Dementia.

6a: Comparison of subtests of MMSE in normal participants.

6b: Comparison of subtests of DAB-K in normal participants

7: Comparison of subtests of DAB-K within normal subgroup of 20-40 years.

8: Comparison of subtests of DAB-K within normal subgroup of 40-60 years.
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9: Comparison of subtests of DAB-K within normal subgroup of 60 years & above.

The descriptive tables of raw scores and percentage score are given below. Percentage

scores of MMSE in normal and Persons with Dementia is as follows,

Table 2: MMSE percentage scores of Normal vs. Dementia participants

MMSE subtests Normal Dementia

N | Mean | Std. Deviation | N | Mean | Std. Deviation
Orientation 90 | 100.00 0.00 30 | 46.33 | 27.35
Registration 90 | 100.00 0.00 30 | 73.33 | 40.49
Attention & Calculation | 90 | 100.00 0.00 30 | 19.33 | 25.99
Recall 90 | 100.00 0.00 30 | 46.67 | 46.81
Language 90 | 100.00 0.00 30 | 60.37 | 30.56

Note: N=no. of participants
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Figurel: Mean scores of normal vs. dementia participants

A comparison of all the percentage scores of subtests of MMSE in normal population was
carried out. As it can be seen from table 2, the mean values of the groups are same, therefore
comparison cannot be made. This shows that there is no difference between the normal groups

on all the tasks but dementia population showed a significant difference in the mean scores
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(ranged from 19.3 to 73.3) and S.D. Since there are significant differences seen, non parametric

tests like Friedman’s test and Wilcoxon signed rank test was carried out which will be discussed

further.

Similarly to MMSE, percentage scores of DAB-K test in normal participants and persons

with Dementia was done which is as follows,

Table 3: DAB-K percentage scores of Normal vs. Dementia participants

DAB-K subtests Normal Dementia
N | Mean | Std. Deviation | N | Mean | Std. Deviation
Memory 90 | 93.53 8.16 30 | 56.00 | 20.85
Linguistic expression 90| 99.17 1.81 30 | 66.54 | 26.12
Linguistic comprehension | 90 | 99.95 0.312 30 | 61.40 | 34.29
Visuo-spatial Construction | 90 | 92.86 14.47 30 | 30.53 | 28.97
Note: N=no. of participants
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Figure2: Mean scores of normal vs. dementia participants

A comparison of all the percentage scores of subtests of DAB-K in normal population

was carried out. As it can be seen from table 3, there are differences between the groups.

27



Table 4: MMSE raw scores across age groups in normal participants

MMSE Normal Dementia
N | Mean | Std. Deviation | N | Mean | Std. Deviation
Orientation 90 | 10.00 0.00 30(4.63 |273
Registration 90| 3.00 0.00 301220 |1.21
Attention & Calculation | 90 | 5.00 0.00 30096 |[1.29
Recall 90| 3.00 0.00 30(1.40 |1.40
Language 90 | 9.00 0.00 30(543 | 275
Total -MMSE 90 | 30.00 0.00 30| 14.40 | 7.20
Note: N=no. of participants
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Figure3: Mean scores of normal participants in different age groups

The table 4 and figure 3 shows the raw scores for MMSE with respect to groups.

Comparison cannot be made in MMSE test as all the participants have scored full.
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Table 5: Mean scores of MMSE along with age groups in normal population

MMSE Group |N [Mean |Std. Deviation
Orientation 20-40yrs  |30)10.00 0.00
40-60yrs  |30/10.00 0.00
60 above  |30]10.00 0.00
Total 9010.00 0.00
[Registration 20-40yrs 30| 3.00 0.00
40-60yrs  [30| 3.00 0.00
60 above  |30| 3.00 0.00
Total 90| 3.00 0.00
Attention & Calculation 20-40yrs  |30| 5.00 0.00
40-60yrs  [30| 5.00 0.00
60 above  |30| 5.00 0.00
Total 90| 5.00 0.00
[Recall 20-40yrs 30| 3.00 0.00
40-60yrs  [30| 3.00 0.00
60 above  |30| 3.00 0.00
Total 90| 3.00 0.00
Language 20-40yrs  |30| 9.00 0.00
40-60yrs  [30| 9.00 0.00
60 above  [30| 9.00 0.00
Total 90| 9.00 0.00
Total -MMSE 20-40yrs  |30|30.00 0.00
40-60yrs  |30(30.00 0.00
60 above  |30|30.00 0.00
Total 90 (30.00 0.00

Note: N=no. of participants
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Table 6: MMSE percentage scores across age groups in normal participants

MMSE Group [N | Mean (Std. Deviation
Orientation 20-40yrs [30{100.00 0.00
40-60yrs [30]100.00 0.00
60 above |30|100.00 0.00
Total 90 (100.00 0.00
Registration 20-40yrs 1301100.00 0.00
40-60yrs [30]100.00 0.00
60 above |30|100.00 0.00
Total 90 (100.00 0.00
Attention & Calculation 20-40yrs |30|100.00 0.00
40-60yrs [30]100.00 0.00
60 above |30{100.00 0.00
Total 90 (100.00 0.00
Recall 20-40yrs |30|100.00 0.00
40-60yrs [30]100.00 0.00
60 above |30{100.00 0.00
Total 90 (100.00 0.00
Language 20-40yrs [30{100.00 0.00
40-60yrs [30]100.00 0.00
60 above |30|100.00 0.00
Total 90 (100.00 0.00
Percentage 20-40yrs [30(100.00 0.00
40-60yrs [30]100.00 0.00
60 above |30|100.00 0.00
Total 90 (100.00 0.00

Note: N=no. of participants

The tables 5 and 6 show the mean and percentage scores for MMSE with respect to age

groups. Age —wise comparison of the participants was not done as the all have full scores in the

test which is clearly seen in the above table.
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Table 7: DAB-K mean scores across age groups in normal participants

DAB-K Max. Normal Dementia
scores | N Mean | Std. Deviation | N Mean Std.
Deviation
Memory 100 | 90 | 93.53 8.16 30 | 56.00 20.85
Linguistic Expression 250 | 90 | 247.94 4.54 30 | 166.37 65.31
Linguistic 150 | 90 | 149.93 0.46 30 | 92.10 51.44
Comprehension
Visuo-spatial 50 90 | 46.43 7.23 30 | 15.26 14.48
construction
Total 550 | 90 | 537.50 14.32 30 | 327.06 136.42
Note: N=no. of participants
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Figure 4: Mean scores of normal participants in different age groups

The table 7 and figure 4 shows the raw scores for DAB-K with respect to groups. Since

there is difference in the scores, within group comparison was carried out which will be

discussed further.
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Table 8: Mean scores of DAB-K along with age groups in normal population

DAB-K Group [N | Mean (Std. Deviation
Memory 20-40yrs {30| 99.66 1.06
40-60yrs 30| 95.26 3.60
60 above |30| 85.66 9.19
Total 90| 93.53 8.16
Linguistic Expression 20-40yrs 1301250.00 0.00
40-60yrs [30(247.13 3.49
60 above |30|246.70 6.67
Total 00 (247.94 4.54
Linguistic Comprehension 20-40yrs |30 |150.00 0.00
40-60yrs [30(150.00 0.00
60 above [30(149.80 0.80
Total 90 (149.93 0.46
Visuo-spatial construction 20-40yrs |30| 50.00 0.00
40-60yrs 30| 47.20 3.80
60 above |30| 42.10 10.62
Total 00| 46.43 7.23
Total -DAB-K 20-40yrs [30(549.66 1.06
40-60yrs [30(539.10 7.44
60 above |30 |523.73 14.88
Total 90 (537.50 14.32
Note: N=no. of participants
300
250
£ 200 -
=
@« 150 -+
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Memory Ling expre Lingcompr Visuo-spatial

DAB-K scores

Constr

Figure 5: Mean DAB-K scores across age groups
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PART I: Across group comparison

A comparison of scores of MMSE and DAB-K across the 2 groups (normal participants and

persons with Dementia) was done.

1: Comparison of normal participants and persons with Dementia across subtests and total
score of MMSE.

A comparison of subtests and total score of MMSE across normal participants and
persons with Dementia was carried out using Mann-Whitney U test. The percentage scores are
shown in table 1.

Table 9: MMSE /Z/ values of Normal vs. Dementia participants

MMSE subsections |Z|
Orientation 10.30***
Registration 5.99**
Attention & Calculation [10.79***
Recall 8.17***
Language 0.84***
Total -MMSE 10.76***

Note: *Significant difference of < 0.05, **significant difference of < 0.01, ***significant
difference 0f<0.001

The table 9 shows MMSE scores which were analyzed for normal population and persons
with Dementia using Mann-Whitney U test and it was seen that there was significant difference
between the two groups. This indicates that normal participants scored better whereas persons
with Dementia scored poorer in MMSE, this is because normal participants have better language

and cognition than persons with Dementia as their language and cognition is affected.
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2: Comparison of normal participants and persons with Dementia across subtests and total
scores of DAB-K.

A comparison of subtests and total score of DAB-K across normal participants and

persons with Dementia was carried out using Mann-Whitney U test.

Table 10: DAB-K /Z/ values of Normal vs. Dementia participants

DAB-K |Z|
Memory 8.01***
Linguistic Expression 8.21***

Linguistic Comprehension [9.11***
\VVisuo-spatial construction |7.96***
Total -DAB-K 8.24***

Note: *Significant difference of < 0.05, **significant difference of < 0.01, ***significant difference of <0.001

The table 10 shows DAB-K scores which were analyzed for normal population and
persons with Dementia using Mann-Whitney U test and it was seen that there was significant
difference in the mean scores. This indicates that normal participants scored better whereas

persons with Dementia scored poorer in DAB-K.

Verbal skills, particularly the well learned skills of reading, writing, vocabulary and
word usage tend to be maintained (Botwinick, 1977) and the general intellectual status of healthy
older people, as measured by neuropsychological tests tends to remain within normal limits
through the eighties( Benton, Eslinger & Damasio, 1981). Arithmatic ability is also generally
stable among older people (Kramer & Jarvik, 1979; William, 1970). Arithmetic and memory
tests that show decreased performance in older people. Contrary to conventional belief, normal

ageing processes do not affect the immediate memory span in older people (Williams, 1970).

Kempler, Curtiss, and Jackson, (1987) evaluated the spontaneous speech of 10 DAT
patients and 10 normal controls, and demonstrated that the spontaneous speech of DAT patients

contained few syntactic errors and also few lexical semantic errors. More importantly, the range
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and frequency of sentence types were almost identical to the normal controls and there was no
difference between the DAT patients and the control population on a measure of structural

complexity.

Formal assessment of syntactical ability in AD has been conducted by Emery (1988)
using the tests for syntactic complexity and Chomsky’s test of syntax. This shows that early AD
patients are unable to process complex syntactic structures. They were also unable to interpret
correctly sentences in which the grammatical relations that held among the words in a sentence

were not expressed in the surface structure.

This finding replicates the study done by Ravi, S. K (2009) who developed and
standardized a test battery which could be used by Speech Language Pathologists to assess and
diagnose the individuals with dementia in Kannada language. The developed test battery called
Dementia Assessment Battery — Kannada (DAB — K) consisted of four major domains namely
Memory, Linguistic Expression, Linguistic Comprehension and Visuospatial construction and
several subtests within them. Results of the study revealed significant deficits in individuals with
dementia in memory, linguistic expression and linguistic comprehension. Results also revealed
significant deterioration in the performance of normal individuals as the age increased.

Performance of geriatric group was poor compared to young adults and adults.

3: Comparison of subgroups (ages) of normal participants across subtests and total scores
of MMSE.

The mean scores along with age groups (3 groups-20-40 years, 40-60 years and 60 &
abowve) in normal population were analyzed using MANOVA. As shown in table 4 and 5, age —
wise comparison was not done as the participants have obtained full scores in the MMSE. This
proves that all the age groups in normal participants scored better whereas persons with
Dementia scored poorer in MMSE, this is because normal participants have better language and

cognition than persons with Dementia.
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4: Comparison of subgroups (ages) of normal participants across subtests of DAB-K.

The mean scores along with age groups (3 groups-20-40 years, 40-60 years and 60 &
abowve) in normal population were analyzed using pairwise t-test. As shown in table 7 and 8, age
—wise comparison was not done as the participants have obtained full scores in DAB-K test. This
is again because normal participants have better language and cognition than persons with

Dementia.

Verbal skills, particularly the well learned skills of reading, writing, vocabulary and
word usage tend to be maintained (Botwinick, 1977) and the general intellectual status of healthy
older people, as measured by neuropsychological tests tends to remain within normal limits
through the eighties( Benton, Eslinger & damasio, 1981). Arithmatic ability is also generally
stable among older people (Kramer & Jarvik, 1979; William, 1970). Arithmetic and memory
tests that show decreased performance in older people. Contrary to conventional belief, normal

ageing processes do not affect the immediate memory span in older people (Williams, 1970).

The findings support the study done by Kempler, Curtiss, & Jackson, (1987) who
concluded that the range and frequency of sentence types were almost identical to the normal
controls and there was no difference between the DAT patients and the control population on a

measure of structural complexity.

Formal assessment of syntactical ability in AD has been conducted by Emery (1988)
using the tests for syntactic complexity and Chomsky’s test of syntax. This shows that early AD
patients are unable to process complex syntactic structures. They were also unable to interpret
correctly sentences in which the grammatical relations that held among the words in a sentence

were not expressed in the surface structure.

Since the comparison of both the groups revealed significant difference, and especially
persons with Dementia revealed significant difference, within group comparison was carried out
to compare the language performances of MMSE and DAB-K tests by both the groups and
normal subgroups.
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PART Il: Within group comparison

Within group comparisons of scores of MMSE and DAB-K was carried out in the

following stages.

5a: Comparison of subtests of MMSE in persons with Dementia.

A comparison was made for subtests of MMSE in persons with Dementia using
Friedman’s test. Friedman’s test showed significant difference between subtests of MMSE in
persons with Dementia. [x? (4) =42, p<0.001]. The table 11 shows the percentage scores of

MMSE subtest in persons with dementia.

Table 11: Comparison of subtests of MMSE in persons with Dementia

MMSE subtests |Z|
Registration - Orientation 3.33**
Attention & calculation - Orientation [4.11***
Recall - Orientation 0.21
Language - Orientation 2.45*
Attention & calculation - Recall ~ [4.29***
Recall - Registration 2.56**
Language - Registration 2.15*
Recall - Attention & calculation 2.84**
Language - Attention & calculation [4.40***
Language - Recall 1.84

Note: *Significant difference of < 0.05, **significant difference of < 0.01, ***significant
difference 0f<0.001

The pairwise comparisons of subtests are administered with the help of Wilcoxon’s
signed rank test. The above table shows the result of Wilcoxon’s signed rank test. It was
observed that there was no significant difference between subtests recall - orientation and

language- recall, but there was significant difference in other subtests.

This finding is not in consonance with the study of Wilson R. S etal (1981) where he
examined Ribot's hypothesis that the probability of forgetting an event is inversely related to the

time since the occurrence of that event. Patients with senile dementia and normal controls were
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given two tests of memory, the results indicated that patients with senile dementia do have
significant (p <0.001) difficulty recalling information from remote memory. The results do not
support Ribot's hypothesis, however. The dementia patients show a relatively consistent recall

deficit over the time period examined.

Cognitive and neuroscience studies point to a selective impairment of attentional
functions in Alzheimer's disease (AD). Parasuraman et al (1993) pointed that prominent deficits
occur in the shifting and division of attention, whereas phasic arousal and focused attention to
stimulus features are only minimally affected in the early stages of AD. This analysis suggests

that attention represents the first cognitive indicator of neocortical dysfunction in early AD.

Current evidence suggests that after an initial amnesic stage in Alzheimer's disease,
attention is the first non-memory domain to be affected, before deficits in language and
visuospatial functions. In a study done by Perry, R. J (1999), he summarized the progress that
has been made in the research on attentional and executive deficits in Alzheimer's disease. He
also stated that this is consistent with the possibility that difficulties with activities of daily
living, which occur in even mildly demented patients, may be related to attentional deficits. He
also concluded that divided attention and aspects of selective attention, such as set-shifting and
response selection, are particularly vulnerable while sustained attention is relatively preserved in

the early stages.

Also, Grober (2000) estimated the relative rates of dementia in initially non-demented
participants with and without memory impairment defined by baseline free recall from the Free
and Cued Selective Reminding (FCSR) test and concluded that poor performance on free recall
from FCSR predicts future dementia. These findings support the existence of a preclinical phase
of dementia characterized by memory impairment, which is present for at least 5 years before

diagnosis.

This finding replicates the study of Calderona, (2001) visuoperceptual and attentional
abilities were tested in patients having dementia with Lewy Bodies (DLB) and Alzheimer's

disease (AD) and concluded that patients with DLB have substantially greater impairment of
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attention, working memory, and visuoperceptual ability than patients with AD matched for
overall dementia severity. Semantic memory seems to be equally affected in DLB and AD,

unlike episodic memory, which is worse in AD.

5b: Comparison of subtests of DAB-K in persons with Dementia.

A comparison was made for subtests of DAB-K in persons with Dementia using Friedman’s
test. Friedman’s test showed significant difference between subtests of DAB-K (memory-
episodic, working, semantic memory and delayed story telling task; linguistic expression-picture
naming, generative naming, sentence completion, responsive speech, spontaneous speech,
repetition; linguistic comprehension-comparative questions, following commands, reading
comprehension of sentences, reading commands; visuo-spatial construction-generative drawing,

figure copying) in persons with Dementia. [3* (3) =46, p<0.001]

The findings of the study is in consonance with the study done by Kempler, Curtiss, &
Jackson, (1987) and a formal assessment of syntactical ability in AD conducted by Emery (1988)
also were unable to interpret correctly sentences in which the grammatical relations that held

among the words in a sentence were not expressed in the surface structure.

Episodic memory

When a comparison was made for episodic memory subtest of DAB-K in persons
with Dementia using Friedman’s test, a significant deficit was observed. This finding is in
consonance with study done by Herlitz, Hill, Fratiglioni and Backman (1995) who reported that
the episodic memory abilities of participants with mild dementia are 88.9% and participants with
moderate dementia are 77.8%. And they have also reported that cognitively supported measures
assessing episodic memory may be particularly useful in the detection of dementia. Also,
LeMoal, Reymann, Thomas, Cattenoz, Lieury, and Allain (1997) reported that manifestations of
episodic memory deficit in AD patients were shown not only by lower performance scores than
in elderly controls, but also by the lack of any effect of semantic cues and the production of a

large number of extra-list intrusions. Automatic processes underlying dual coding appear to be
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spared in AD, although more time is needed to process information than in young or elderly

participants.

Backman, L (2001) also sought to determine the course of preclinical episodic
memory deficit in Alzheimer’s disease. Participants were tested on tasks on tasks assessing
episodic memory (free recall and recognition of words) and short term memory (digit span). The
results indicate that Alzheimer’s disease is characterized by a long preclinical period during

which episodic memory deficits are detectable.

Working memory

When a comparison was made for working memory subtest of DAB-K in persons with
Dementia using Friedman’s test, a significant deficit was observed. This finding is in consonance
with study carried out by Baddeley, Bressi, Sala, Logie and Spinner (1991) who has studied the
performance of dementia of Alzheimer type (DAT) participants on working memory task and
reported that patients suffering from DAT are particularly impaired in the functioning of the
central executive component of working memory. They have also reported that when patients are
required to perform two concurrent tasks simultaneously, the DAT patients are particularly
impaired, even when the level of performance on the individual tasks is equated with that of age
matched controls. They also found a clear effect of number of categories on performance and a
systematic decline in performance over time. There was, however, no interaction between task
difficulty as measured by number of alternatives and rate of deterioration, suggesting that the
progressive deterioration in performance shown by DAT patients is function of whether single or

dual task performance is required, and is not dependant on simple level of task difficulty.

Lamar, Price, Libon, Penney, Kaplan, Grossman and Heilman (2007) have used modified
digit span backward task consisting of 3-, 4-, 5- span trials measured specific components of
working memory of dementia of Leukoaraiosis (LA) under neuroimaging procedure of MRI.
They reported that high degrees of LA do not interfere with immediate (digit) recall but do
interfere with disengagement and temporal re-ordering. The possible reason given for this is that

LA may disconnect the frontal lobes from subcortical and cortical structures that form the
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neuronal networks critical for these working memory functions. The results of the present study
were in accordance with the above studies, which reports poor performance of dementia

participants on working memory tasks.

Semantic memory

When a comparison was made for semantic memory subtest of DAB-K in persons
with Dementia using Friedman’s test, a significant deficit was observed. Hodges, Patterson,
Garrard, Bak, Perry and Gregory (1999) have reported that DAT participants exhibited severe
deficits in episodic memory with more subtle, but significant, impairments in semantic memory
and visuospatial skills; patients with semantic dementia exhibited profound semantic memory
breakdown with anomia and surface dyslexia; dementia of frontal type group were the least
impaired and showed mild deficits in episodic memory and verbal fluency but normal semantic
memory. They also reported that semantic memory task can be used to distinguish the types of
dementia, Dementia of Alzheimer’s Type (DAT), Dementia of Frontotemporal Type (DFT),
Semantic dementia, etc. The results of the present study also showed that the dementic group
performed poorly on this task, which are in accordance with the above two studies which
indicates that the semantic memory task is an important task in detecting and differentiating the

type of dementia and the severity of dementia.

Also, Hough and Givens (2004) have reported that non brain damaged (NBD)
participants produced significantly more exemplars for both common and goal directed
categories than mild and moderate DAT groups. However, the moderate DAT group produced
them significantly less accurate than the mild DAT and NBD groups. They have concluded that
DAT may, to some extent, adversely affect sensitivity to the general process of category
construction, regardless of category type. This pervasive deficit is apparent even in milder stages
of the disease process and supports the hypothesis that as severity of DAT increases, there is an
accompanying increase in the deterioration of semantic memory. This greater deterioration
appears to result in increased problems with creation and ordering of ideas, one of the primary

bases for exemplar generation.
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Delayed story recall

Holm, Lepp and Ringsberg (2005) have reported poor story telling abilities in
individuals with dementia and that this can be used as an effective management strategy for
individuals with dementia. In the present study too, we found poor story recall abilities in

individuals with dementia.

Linguistic expression

When a comparison was made for linguistic expression subtest of DAB-K in persons
with Dementia using Friedman’s test, a significant deficit was observed. Kempler, Curtiss, &
Jackson, (1987) evaluated the spontaneous speech of 10 DAT patients and 10 normal controls,
and demonstrated that the spontaneous speech of DAT patients contained few syntactic errors
and also few lexical semantic errors. More importantly, the range and frequency of sentence
types were almost identical to the normal controls and there was no difference between the DAT
patients and the control population on a measure of structural complexity. But the results of the
present study contradict the results of above study by Kempler, Curtiss, & Jackson (1987).

But when formal assessment of syntactical ability in AD was conducted by Emery
(1988) using the tests for syntactic complexity and Chomsky’s test of syntax, this showed that
early AD patients are unable to process complex syntactic structures. They were also unable to
interpret correctly sentences in which the grammatical relations that held among the words in a
sentence were not expressed in the surface structure. In the present study too, we found poor

linguistic expression abilities in individuals with dementia.

Picture naming

Kledaras, Mcllvane and Mackay (1989) conducted a study to monitor the picture
naming abilities longitudinally in a 59 yr old Down syndrome man diagnosed to have dementia.
On the test, they found that the performance of the participant was inferior on the naming task.
The results of their study and the present study suggest that naming tests may ultimately prove

useful in defining and documenting the nature of deterioration in dementia.
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Generative naming

Jacobs, Marder, Cote, Sano, Stern, and Mayeux (1995) carried out a study to
characterize the changes in cognition associated with the earliest, or preclinical, stages of
dementia in Parkinson's disease (PD). They administered a comprehensive neuropsychological
test battery to a group of dementia of Parkinson’s disease (PD) patients. Results showed that the
performance on two verbal fluency tasks (letter fluency and category fluency) was significantly
impaired and independently associated with incident dementia. They have also reported that the
tests of memory, orientation, abstract reasoning, naming, and constructional skill were less
sensitive predictors of subsequent dementia. These results indicate that poor performance on
tests of verbal fluency may represent a distinct characteristic of the preclinical phase of dementia
inPD. The present study also revealed deficits in generative naming in individuals with dementia

when compared with normal adults and geriatrics.

Sentence completion
Stevens, Harvey, Kelly, Nicholl, and Pitt (1996) have done a study, in which; they
compared the performance of four groups of patients attending memory clinic on language

abilities. They have reported significant deficits in sentence completion task compared to normal

group.

Responsive speech
Chengappa, Ravi, and Jennifer (2008) have reported significant such deficits in multi
infarct dementia (vascular dementia). The present study also revealed the deficits in all varieties

of dementia and all the levels of severity of dementia

Spontaneous speech

Thomas, Keselj, Cercone, Rockwood and Asp (2005) reported significant deficits in
spontaneous speech skills in DAT participants and they have also reported that one of the most
significant areas affected by the disease is the capacity for functional communication as
linguistic skills break down. Chengappa, Ravi and Jennifer (2008) in their study on multi infarct
dementia in a single client, did not find any kind of deficits in spontaneous speech skills. But the
results of the present study contradict the results of above study by Chengappa, et al (2008). In
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the present study, significant deficits were found in spontaneous speech skills in individuals with

dementia.

Repetition

When a comparison was made for repitition subtest of DAB-K in persons with
Dementia using Friedman’s test, a significant deficit was observed. Heun, Burkart and Benkert
(1997) have studied the effects of repetition as a management option in treating picture naming
skills and found significant improvement in picture naming skills. Rosselli, Ardila, Araujo,
Weekes, Caracciolo, Padilla and Ostrosky-Sol (2000) have reported the equal extent of repetition

skills in both the languages of bilingual adults.

Following commands

Grossman, Deposito, Hughes, Onishi, Biassou, White-Devine and Robinson (1996)
have studied language comprehension profiles in Alzheimer’s disease (AD), multi infarct
dementia (MID) and frontotemporal degeneration (FD) and reported that patients with AD are
significantly impaired in their judgments of single word and picture naming, whereas patients
with FD had sentence comprehension difficulty due to impaired processing of grammatical
phrase structure. Patients with MID did not differ from control participants in their performance
on comprehension. They have also reported that selective patterns of comprehension difficulty in
patients with different forms of dementia emphasize that language deficits cannot be explained
entirely by the compromised memory associated with a progressive neurodegenerative illness.

The present study also showed varied levels of deficits in individuals with dementia.

Reading comprehension of sentences

Cummings, Houlihan, and Hill (1986) have studied reading aloud and reading
comprehension skills of dementia of the Alzheimer type (DAT). And they have reported that the
reading aloud was intact in all except the most severely impaired cases and was found to be
relatively independent of intellectual deterioration. Reading comprehension declined
progressively with increasing dementia severity and correlated well with quantitative mental
status assessments. The results suggest that the pattern of reading deterioration may aid in the
clinical identification of DAT, in that the disturbance of reading comprehension is a linguistic

deficit rather than a product of visual-perceptual disturbances, and that the alexia is more
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consistent with an instrumental loss than a developmental model of dementia. The present study

also showed decline in the performance of individuals with dementia.

Generative drawing

When a comparison was made for visuospatial subtest of DAB-K in persons with
Dementia using Friedman’s test, a significant deficit was observed. This finding is in consonance
with study done by Bennett, Piguet, Grayson, Creasey, Waite, Broe and Halliday (2003) who
studied the spatial function in individuals with dementia with lewy bodies (DLB) by using
pentagon copying (PC) task of mini mental state examination (MMSE). Results showed that poor
copying skills were found in DLB than non demented elderly. In elderly with no dementia, PC
was selectively related to tests of spatial function. Poor PC was not significantly different in
DLB and non — DLB groups at any assessment time, however, it became more prevalent as
dementia severity increased. Memory function and verbal fluency were also more impaired in the
DLB group in the early stages of the disorder. Hodges et al (1999) have also reported poor

visuospatial skills in patients with AD.

The total percentage scores for MMSE and DAB-K in persons with Dementia was

analyzed using Wilcoxon’s Signed rank test and significant difference was seen of |z| = 3.517

p<0.001.

6a: Comparison of subtests of MMSE in normal participants.

Comparison of MMSE subtests in normal participants was not done as they obtained full
scores in all the subtests. The mean scores are shown in table 3. Hence MANOVA was carried
out to compare age groups within normal population (20-40 years, 40-60 years and 60 years &

above) for subtests of DAB-K which is discussed below.

6b: Comparison of subtests of DAB-K in normal participants.

Comparison of DAB-K subtests in normal participants was not done as they obtained
almost full scores in all the subtests and there is no significant difference seen. The mean scores
are shown in table 6. Hence a comparison in each normal subgroups (20-40 years, 40-60 years

and 60 years & above) was carried out.
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Table 12: Comparison of age groups within normal population for subtests of DAB-K

Value Label |N

Group 1 20-40yrs |30

2 40-60yrs (30

3 60 above |30

Dependent Variable F(2,87)

Memory 46.78***
Linguistic Expression 5.10**
Linguistic Comprehension 1.85
\isuo-spatial construction [11.32***
Total -DAB-K 55.00***

Note: *Significant difference of < 0.05
**significant difference of < 0.01

***sjgnificant difference of <0.001
N= no. of participants

It can be seen clearly from the table 12 that there is significant difference in the subtests of
DAB-K in normal participants. Duncan’s test was carried out further to compare the performance
of each normal subgroups (20-40 years, 40-60 years and 60 years & abowve) in each DAB-K
subtest.

After carrying out Duncan’s test for each subtest it was seen that,

Memory: All the normal subgroups (20-40 years, 40-60 years and 60 years & above) showed

significant difference at 0.1% level of significance.

Light et al (1987) compared young and older adults on both implicit and explicit memory
tasks and concluded that age-related decrements in performance were obtained in free recall,
cued recall, and recognition. These results, suggest that older adults are impaired on tasks which
require conscious recollection but that memory which depends on automatic activation processes

is relatively unaffected by age. Also Park, D. C (2000) stated that in case of normal ageing, older
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b)

adults (typically between the ages of 60 and 85) are typically impaired relative to younger
control participants (typically age 20 to 30) in free recall tasks, and in their ability to remember

details of where and when events occur.

Linguistic expression: 40-60 years and 60 years & above subgroups did not show any
significant difference but 20-40 years subgroup showed significant difference at 1% level of

significance.

Linguistic comprehension: there was no significant difference seen in any of the three

subgroups.

According to Cohen G (1979) where he conducted three experiments examined the effects of
aging on comprehension of spoken language. Integrative and constructive aspects of
comprehension showed much more marked age-related deficits than registration of surface
meaning. Experiment 1 showed that old participants had difficulty in making inferences based on
presented facts. Experiment 2 revealed a similar deficit in old people’s ability to detect anomalies
in newly presented information by reference to prior everyday knowledge. And Experiment 3,
which tested story recall, showed that old participants were less well able to extract and retain

gist information than younger participants.

But the finding of the our study is in consonance with the study done by Belmore (1981)
where participants after reading short prose passages, older and younger adults verified the
meaning of a test sentence which represented either a paraphrase or an inference from the
preceding passage. There were no age differences in accuracy of verification performance with
immediate testing, but older participants made significantly more errors on a delayed test.
Verification latency was longer for inference than paraphrase test sentences for both age groups,
and older participants were slower than younger for both types of information. There was no
evidence for a selective deficit in processing implicit versus explicit meaning. It was concluded
that older persons may be deficient in the retention of meaningful information, but that this

deficit is not based on an inability to comprehend linguistic meaning.
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d) Visuo-spatial construction: 40-60 years and 20-40 years subgroups did not show any significant
difference but subgroup 60 years & above showed significant difference at 0.1% level of

significance.

Bennett, Piguet, Grayson, Creasey, Waite, Broe and Halliday (2003) have studied the spatial
function in individuals with dementia with lewy bodies (DLB) by using pentagon copying (PC)
task of mini mental state examination (MMSE). Results showed that poor copying skills were
found in DLB than non demented elderly. In elderly with no dementia, PC was selectively
related to tests of spatial function. Poor PC was not significantly different in DLB and non —
DLB groups at any assessment time, however, it became more prevalent as dementia severity
increased. Memory function and verbal fluency were also more impaired in the DLB group in the

early stages of the disorder.

Since there is differences seen in mean scores of normal subgroups, age-wise statistical

analysis was done which is explained in the following stages.

7: Comparison of subtests of DAB-K within normal subgroup of 20-40 years.

Firstly age group 20-40 years were taken and it was observed that in DAB-K all the
subtests except for memory had the same scores, therefore repeated measure ANOVA could not
be done. Hence, paired t-test was carried out where Memory subtest was compared with each
subtest in pairs.

After paired t-test was carried out it was seen that there was no significant differences
[t (29) =1.72, p<0.01] because the participants have obtained full scores in all the subtests.
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8: Comparison of subtests of DAB-K within normal subgroup of 40-60 years.

In the age group 40-60 years, no comparison was done for MMSE test, as all the
participants have scored full in all the subtests. Hence repeated measure ANOVA was done for
DAB-K.

It was seen that there was significant difference of F (3,87) =12.512, p<0.001 for
DAB-K subtests in participants aged 40-60 years. However, when Bonferroni pair-wise t-test
was carried out, it was observed that except for subtests such as Memory and Visuospatial skills
all other subtests showed significant differences in mean scores. This may be because of decline

in linguistic comprehension and expression as age progresses.

Again this finding is in consonance with study done by Cohen G (1979) as discussed
earlier where he conducted three experiments examined the effects of aging on comprehension of

spoken language.

A paired t-test for MMSE percentile total score vs. DAB-K percentile total score was
carried which showed significant difference of t (29) =8.016, p<0.001 in the mean scores. This

may be because of the increase in complexity of the test items from MMSE to DAB-K.

9: Comparison of subtests of DAB-K within normal subgroup of 60 years & above.

Lastly age group 60 years and above was analyzed and no comparison was done for
MMSE test, as all the participants have scored full in all the subtests. A repeated measure
ANOVA was done for DAB-K. It was seen that there was significant difference of F (3,87)
=14.779, p<0.001 for DAB-K subtests in participants above 60 years. However, when
Bonferroni pair-wise t-test was carried out, it was observed that there was no significant
difference seen between Memory-Visuospatial construction and Linguistic expression-Linguistic

comprehension as pairs but other subtests had significant differences in their mean scores.
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Again this finding is in accordance with study done by Cohen G (1979) where he
conducted three experiments examined the effects of aging on comprehension of spoken

language as discussed earlier.

A paired t-test for MMSE percentile total score vs. DAB-K percentile total score was
carried which showed significant difference of t (29) =9.66, p<0.001 in the mean scores. This

may be because of the increase in complexity of the test items from MMSE to DAB-K.

Lastly, an overall analysis for normal participants using repeated measure ANOVA
for all the age groups for DAB-K subtests was carried out. It was seen that there was significant
difference of F (3, 28) =19.38, p<0.001 for DAB-K subtests. However, when Bonferroni pair-
wise t-test was carried out, it was observed that there was significant difference seen only
between Memory - Visuospatial construction but other subtests did not show significant

differences in their mean scores.

A paired t-test for MMSE percentile total score vs. DAB-K percentile total score was
carried which showed significant difference oft (89) =8.27, p<0.001 level of significance in the
mean scores. This may be because of the increase in complexity of the test items from MMSE to
DAB-K.
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SUMMARY AND CONCLUSIONS

The current project was taken up to study the language performance in Kannada-English
bilingual speakers using Dementia Assessment Battery- Kannada (Sunil Kumar & Shyamala,
2009) on normal bilingual population and bilingual dementia population. For this, the test
materials namely, Mini Mental Status Examination (MMSE), Dementia Assessment Battery —
Kannada (DAB-K) and Australian second language performance ratings (ASLPR) were
administered on 90 normal participants in the age range of 20-40 years, 40-60 years and 60 years

& above and 30 Persons with Dementia (moderate severity) aged between 60-80 years.

Results of the present study revealed significant deficits in all the subtests of DAB-K in
individuals with dementia namely; memory-episodic memory, working memory, semantic
memory and delayed story telling task; linguistic expression with respect to-picture naming,
generative naming, sentence completion, responsive speech, spontaneous speech, repetition;
linguistic comprehension-comparative questions, following commands, reading comprehension
of sentences, reading commands; visuo-spatial construction-generative drawing, figure copying,
when compared to normal population. Also there were significant deficits in Mini Mental State
Examination (MMSE) subtests-orientation, registration, attention and calculation, recall and
language in individuals with Dementia when compared to normal population but when within
group comparison was done the results showed significant deficits in subtests registration,

attention and calculation only.

Results also revealed significant deficits in memory, linguistic expression and visuo-
spatial construction of DAB-K test except for linguistic comprehension when all the 3 normal
subgroups (20-40 years, 40-60 years and 60 years & above) were compared. Further each of the
subgroups was analyzed and it was found that 20-40 years participants did not show any
significant deficit in any of the DAB-K subtests, but 40-60 years participants showed significant
deficits in memory and visuospatial construction subtests of DAB-K. Finally participants of 60
years and above showed significant deficits in all the subtests except for Memory-Visuospatial
construction and Linguistic expression-Linguistic comprehension subtests when paired t test was

administered.
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On overall analysis of normal participants for all the age groups for DAB-K subtests, it
was observed that there was significant deficit in Memory —Visuospatial construction while other
subtests did not show any differences.

Implications of the study:

As the most frequently used speech and language test batteries are basically developed and
standardized on western population, those tests may not be appropriate for Indian population due
to variations in language and cultures. Therefore, the present study will become a standardized
test material for the clinical population of Indian bilingual Kannada-English speakers with

dementia.

This test can be used along with the regular speech and language test batteries in the assessment

of neurogenic communication disorders.

As the stimuli for this test is being selected by considering the cultural and language influences,

this test will be more appropriate for the respective cultures and language groups.
This test battery can be used to differentiate between normal aging and pathological aging.

This test battery can also be used to plan therapy programs for individuals with dementia and
related disorders.

Limitations of the study:

This test battery is only limited to Kannada-English speakers assessing only one of the language
I.e. Kannada.

Some variables like socioeconomic status, multilingualism were not monitored in this study.
Individuals with Dementia of different severities were not included in the study.

Individuals with dementia had different pathologies like DAT, Parkinson’s, multi-infarct

dementia, etc. it would have been better if all the participants had same pathology.
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Future directions:

Since English has become common second language in most of urban population, this test may
also be developed in Indian English language.

This test battery can be developed and standardized in different Indian languages.

Test battery can be standardized on different clinical populations, like DAT, MID, Parkinson’s,

etc.

DAB - K can be standardized on large population with control on variables like socioeconomic
status, multilingualism etc.

This test battery can be standardized on different categories of normal aging by taking large

number of samples.

Treatment protocol for individuals with dementia can be developed based on the present study

results.
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APPENDIX - A

DEMENTIA ASSESSMENT BATTERY — KANNADA

TEST BOOKLET

Case Name: No: Date:
Age: Gender: Examiner:
Mother Tongue: Educational Qualification:

Domain—1: Memory.
I Episodic Memory

Instructions: Instruct the participant to answer the following questions with appropriate answers.
The questions may be given orally or in writing. Accept corrections only if the participant is very

certain. Score 2 for each correct response.

S. No. Test Items Stimulus Response

Verbal | Graphic | Verbal | Graphic

Qdae TRTY 0?7

D33, YNTY 0339 T0?

Qdae BEDOWTE_ 03508 033> f"acy%zf?

e 03303 3@%’5(‘%@@@?

Zba?d 030z aT?

33z noed @a&?

BIN DT ok 20807

mdéog DJWTHB o33N ?

O 0O N o O B W DN -

33N zﬁ@rﬁ;\m?

-
o

D, 2E3,0% 2089, 0330YT0?

-
-

503 B3B3 Jgos =03, G307
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12 5 BpeBond, o) ®I WwRI?
13 BREB03 WINLY 30U Qo3P ?

14 A, BT BRUTRE B05 D07
15 A, MOBR/ BoB2o% BRTER?

Maximum Score: 30.
1. Working Memory

Digit Forward Task:

Patient’s Score:

Instructions: Say the list of the following numbers in same order and ask the individual to listen

and ask him to repeat those numbers in the same order. Give a score of 1 for every correctly

repeated sequence. Do not give any points if repeated in wrong order.

S. No. Test Items Stimulus Response
Verbal | Graphic | Verbal | Graphic
1 3,6,8.
2 4,8, 1.
3 5,9 2.
4 9,371
5 8,7,4,3.
6 3,1,4,7.
7 6,8,7,4,3.
8 3,1,57,9.
9 2,4,8,9,3.
10 7,4,1,3,6, 4.
11 3,1,7,4,8,9.
12 2,1,4,5 2, 4.
13 3,54,1,1,3,6.
14 8,9,54,1,5,6.
15 5 1,4,6,2,4,3.
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Digit Backward Task: Say the following numbers as in the list in same order and ask the

individual to hear and ask him to repeat those numbers in the reverse order. Give a score of 1 for

every correctly repeated sequence. Do not give any points if repeated in wrong order.

S. No. Test Items Stimulus Response
Verbal | Graphic | Verbal | Graphic
1 9,7,2
2 8,7, 4
3 3,2,6
4 2,4,9,8
5) 3,1,4,9
6 3,7,3,8
7 9,4,8,37
8 1,0,3,7,4
9 5,7,4,1,3
10 3,6,0,1,6,9
11 3,1,2,40,1
12 9,7,2,0,31
13 1,4,7,9,3,6,2
14 7,6,1,57,2,9
15 3,6,4,8,96,1

Maximum Score: 30.

I1l.  Semantic Memory

Co-ordinate naming:

Patient’s Score:

Instructions: Ask the patient to name at least 2 objects that we use for following activities. Give

a score of 2 for each correctly named object.
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S.No Test Items Response 1 Response 2
1 LT 0INTYT
2 RN DIDTIT)TN
3 By M08
4 D BIRWRYTID
5 BRF0INTYT
Maximum Score: 20. Patient’s Score:

Super-ordinate naming:
Instructions: Give a list of items belonging to a particular class as in the following list, for e.g.,
‘table, chair, duster, blackboard and window’ and ask him to identify the class to which the given

items may be classified. Give a score of 2 for each correctly named class.

S.No | Test Items Expected Answer
1 WA, IR, 38300, DWW
2 W%, AL, Rwsy), 33 L.
3 BT, SO A, OS 3ReR, L3S,
[}
4 35, ;OW, IO, ZRC.
5 BEay, By, T, oM.

Maximum Score: 10. Patient’s Score:

IV.  Delayed Story Retelling.
Instructions: Ask the patient to listen the following story carefully and the client has to answer
the following five questions after 45 minutes. Give a score of 2 for each correct response.
Story:
200T3 @@ZS@M 2,07 d’m% BRY =S é’@%ﬁ’d@m TOTVT DICTIN DD, ﬁw—"wﬁ@a TN QBN

AT TR). WO BIRE Y ©ndY Tord 0w WOV, BRYR) WS BAMETY. BRYE BT WO
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3R8T0 AT, 8 BRZTNR Qem> 31 WRY & 9By & IRTT LoD YDTONTTY o3eewy, BT
©3,T BN SoR~4 DETROT et Te9B "o NYonT, B THE Y GMHPYOY, DO Ty FeYTEE.
e, ﬁzﬁ% AT WIRY . oY uda%o" AT FpIToIRN PTG ¢ W, TREMDFJYTR. Sen VDO TR
2, Tween, O. WTTY BeoT Do BTN Ty DTN u%ﬁ %en YT, "doﬁa@u& T, DTy 3R
@m@%mee’%@m DOTH Teh". e B¥SHT 3280 9, "5%@@2@ COIND) aeda@{) 2,003 d@d@ 33 3.
BT, W V3,0 TR, WBHW TN B, BRI, 93,30 Teeh §TohO, WBWS”

DY DETNRY L& BROT). BRZTOIN DETNYRY, LOTRT eS0T 37 308, 3O 28 3H0E &0
TRy, BT BPYNTSY TS, w8 wokod TET SN FR0W TweeN 0T Teddh. T DIFp BT
2,003 2301 20T D0eTTy WOR BT 0B, BR0E TR 838,30 et BT BRYBYT LR QEINITY
30T T3S0,

Questions:

1. 32939 03nT> TAFE,TT?

2. 393 2T 03 W, BRCI?

3. 3ngJodn oeRnen n Sews?

4. 3p3T03n Duehngsy 2 9@ 3R0E) Beecd?
O. 3R3Tosn DeNRYRy O SRRS?

Maximum Score: 10. Patient’s Score:

Domain - 2: Linguistic Expression.
l. Picture Naming

Instructions: Ask the participant to name the picture presented. Score 3 for each correct

response. Accept mild paraphasias. Pictures are given in Appendix — A (1).

1. TN
2. noes
3, BR.8
4, AN
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

TTO

QeI
ad
TROJE
Boz
RN 3,

BT

3R
TR BT
BRCY

méw
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30. e

Maximum Score: 90. Patient’s Score:

1. Generative Naming

Instructions: Ask the patient to name as many animals as he can in one minute. Score 1 point for
each animal named correctly. Maximum score is 20.

Maximum Score: 20. Patient’s Score:
. Sentence Completion

Instructions: Ask the patient to fill the blanks. Give a score of 1 point for each correct response.

1. "33 3PN (A, WY).

2. Moenw 80 wey, HOR (29).

3. SRR N N — SR

4 Sownd QBT (37).

5. 308 . ____o3N3oZ B (V).

6 20T S, 20 (BEI).

7. 2OTH TBTY e (TOR).

8. AT NLBTT DoRNICT, BRI —— 03T (3e3)).
9. D0eRy BT, By — (0008 3).

10. WIBNFYF B 0T, 3Z0RYT 203 (WDH).
Maximum Score: 10. Patient’s Score:
(AVA Responsive speech.

Instructions: Ask the patient to fill the blanks. Give a score of 1 point for each correct response.

1. BOT W, HF?
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2. 200 IVETY oy, 20neS?

3. SRS BnSoh 20n cIBIYT?

4. o3mmR0od wme e 807

5. 73,3 R0y BN 3?

6. 03RPFYBOOR WS03N ¢3?

7. R, BLHOWTY, Oy, FTHOTRT?
8. ¢33 03, 03RR WIR T ?

9. 20T TR, Ty, OINT 93, 3?

10. 8 3 $T BATe1?

Maximum Score: 10. Patient’s Score:

V. Spontaneous speech

Instructions: Ask the patient to tell about him/ her and his/her family. Check for the both
information content and fluency in patient’s response. Rate the responses on a 10 point scale for

both information content and also on fluency aspects.

Maximum Score: 10 + 10 = 20. Patient’s Score:

VI. Repetition

Instructions: Ask the patient to repeat the words and sentences listed below. You may repeat
items once if the patient asks or does not seem to hear. Minor errors in articulation are scored as

correct. Take 1 point off for errors in order of word sequence or for each literal paraphasia.

SI. No | Stimulus Score

1 oA 2
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O 0O N O o B WO DN

S EERSTRIs)

O O K| B D DN DN

TATTRES 3T W3S T.

[N
o

-
o

-
[N

BT WIB), WONYRDAT 03T .

[EY
o

[EY
N

T BBy, WOTT, T93) TRTTT BRCRRLED.

[EY
o

[EY
w

d8 3T Zbedamsawaod BR), TOMO 3¢S WITITH.

|
|

[EEN
SN

3£;ee)md©m DTN BRTLD BOR 28,33,

=
N

[EY
ol

nood wEn V.

DT BRI 5@%?1@9’:% 2,003 CSZ%Cﬁ@M 3% sme =03

=
ol

Maximum Score: 100.

Domain - 3: Linguistic Comprehension.

I Comparative Questions

Patient’s Score:

Instructions: Ask the patient to say either ‘yes’ or ‘no’ for the following questions. Give a score

of 2 for every correct response.

1. TROPOIN BTTNOT BB T?
2. Bupm 39003 3ART?
3. 0D BOF,T,08 IR ?
k53
4, N @E’Jwibﬁoé Zﬁ’@d@ﬁﬁ?
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9.

10.

DO WOWT3,08 VAT I?

e 9,8 NOS BRTBT?
[°S) =)

IATeRwY %magééo:% BRBT?
@

U“ej@o WA A0S VT 203 3?
~ @Q -0

38030 AN zi’Jaa%@d?

SONIBOT TRVIRTNCS QT AT, 3?

Maximum Score: 20.

Following Commands

Patient’s Score:

Instructions: Ask the patient to follow the given commands. Score for partial execution of the

commands according to the numbers above each segment that is correctly executed. If the patient

requests repetition or looks confused, repeat the command as a full sentence.

SI. No

Stimulus

Score

?Dme -&‘éosas%l eS8,

mee ﬁwg@ ﬁ%fsaq wmsu.

TS 304,

mﬁ@aﬂ& 3pcd3 03T %éséosasgi SRCDA.

ﬁs;i =02, a‘sems& SRCDA.

ﬁaqocs w—”eao’abq S2eDA.

JeTo0oT ﬁ:&aﬁaq SRe0A.

ﬁ:aqod n’@oﬁmo’ss& SRC0A.

O oo N o o B W N

JeJo0T ﬁ@oﬁmdﬁ@i SR04

Q| 0o 00| O B B D N DN

[EEN
o

T, DRI 06y BaN SRR

[EEN
SN

[EEN
[EEN

3, TROINORT, BRS THRE L, DB, SN,

N
o

Maximum Score: 80.

Patient’s Score:
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M. Reading Compre hension of Sentences

Instructions: Present the each card and say “I want you to read the statement and fill the blank

with appropriate answer”. Give a score of 5 for each correct response.

SI. No | Stimulus Score
1 TpeDRT —_ BF HROTITE. 5
1. =3
2. LBR D
3. WRHE3
4, TR
2 Podw . 5
1. o)
2. W,
3. D
4. B2,
3 ooider® 83Ty FTNT: DTy, GIONTT, 0Te0 TP, T. 8= Wy | 5
1. zBE
2. 0308,
3. AT
4, WO
4 &g 300 ZST WA J03T 03TIMS,T. WBT0 - i 5
3OB,J.
1. SN
2. LA
3. =Fo2 TR
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4. FEane
5 DRWE BOME 03ozn WS [?
1. wWI200dH I03T
2. %RAT TOST
3. D& B0l
4, SR, B0
6 8@363 ézsawﬁ R, WREY, PN TON® — e
WPoINTT.
1. a0 ©
2. w3 nes
3. RN
4, STTON .
7 F02, WRY, TR0, DVIT Y mo&n A3 3.
1. BTN
2. GanRasiato
3. WEPT, DR
4, TOTINGD
8 WT O AN — e e,
1. R e300
2. WD
3. B3y,
4, BRTY

Maximum Score:

40. Patient’s Score:
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(AVA Reading commands

Instructions: present the each card and say “I want you to read the instruction and do what it

says”. Give a score of 2 for each correct response.

1. 2T, 2T 00Ty, ey,

2. Ry, Beap oy wovd,

3. 2, 2OWT 20T DI WS0RD.

4, BWe Ty 3008 F0IT RNOTY SRC0A.

5. BZF, 9 BFR0F FreCNTWO WTOOT Bk, TR I WS¢ B,

Maximum Score: 10.

Domain - 4: Visuo — Spatial Construction

I Generative Drawing

Patient’s Score:

Instructions: The participant is asked to freehandedly draw the figures listed below on a separate

sheet of paper. Score for each figure is given below.

SI. No | Stimulus

Score

20T NRCEHTT zsg;ﬁ:% WT0O.

20T WPF zﬁgddg{ WT0320.

2,0T3H T3 zﬂ%ﬁ;’% W3 0320.

2,0 sm%s z%%a’ﬁ;% WT0320.

w0030 BRI 25%5534 WT000.

2,003 N& o33 wgdﬁa 23B0300.

2,033 I z%gdda W3B0350.

gl o1 O O W NN

oo N O O B W N

20030 AV EEEN WT0R0.

Maximum Score: 30.

Patient’s Score:
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I Figure Copying.
Instructions: Ask the participant to copy the following figures on a separate sheet. Each correct

response gets a score of 4. Maximum score is 20.

SI. No Stimulus
1 /
2
3
4
! ]
5
Maximum Score: 20. Patient’s Score:
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DEMENTIA ASSESSMENT BATTERY - SCORE SHEET

Case Name:
Age:
Mother Tongue:

No:
Gender:

Score on Mini Mental Status Examination:

Date:
Examiner:

Educational Qualification:

Score on FAST:
Score on BCRS:
Domain Subtests Max. | Patient | Maximu | Patient’s
Score ’S m Score
Score of score of
Domain domain
Memory Episodic Memory 30 100
Working Memory 30
Semantic Memory 30
Delayed Story Telling task | 10
(Wh — questions)
Linguistic Picture Naming 90 250
Expression Generative Naming 20
Sentence Completion 10
Responsive Speech 10
Spontaneous Speech 20
Repetition 100
Linguistic Comparative Questions 20 150
Comprehensio | Following Commands 80
n Reading Comprehension of | 40
Sentences
Reading Commands 10
Visuo-s patial Generative Drawing 30 50
Construction Figure Copying 20
Total Score 550

Provisional Diagnosis:

Signature of the staff

Signature of the Clinician
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APPENDIX — A (1)

Stimulus for Picture Naming Task

PN-1
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PN -3

PN — 4
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PN -7

PN -8
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PN -9

PN -10
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PN - 14
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PN - 17

PN - 18
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PN -19

PN -20
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PN -21

PN - 22
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PN - 26
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APPENDIX - B

MINI-MENTAL STATE EXAMINATION (MMSE)

Patient’s Name:

Date:

Instructions: Score one point for each correct response within each question or activity.

Maximum

Patient’s

Score Score Questions

“What is the year? Season? Date? Day? Month?”
“Where are we now? State? County? Town/city? Hospital? Floor?”
The examiner names three unrelated objects clearly and slowly, then

3 the instructor asks the patient to name all three of them. The patient’s
response is used for scoring. The examiner repeats them until patient
learns all of them, if possible.
“I would like you to count backward from 100 by sevens.” (93, 86, 79,

5 72, 65, ...) Alternative: “Spell WORLD backwards.” (D-L-R-O-W)

3 “Earlier I told you the names of three things. Can you tell me what
those were?”

5 Show the patient two simple objects, such as a wristwatch and a pencil,
and ask the patient to name them.

1 “Repeat the phrase: ‘No ifs, ands, or buts.’”

3 “Take the paper in your right hand, fold it in half, and put it on the
floor.” (The examiner gives the patient a piece of blank paper.)

1 “Please read this and do what it says.” (Written instruction is “Close
your eyes.”)

1 “Make up and write a sentence about anything.” (This sentence must
containa nounand a verb.)
“Please copy this picture.” (The examiner gives the patient a blank
piece of paper and asks him/her to draw the symbol below. All 10
angles must be present and two must intersect.)

1

30 TOTAL
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Interpretation of the MMSE:

Method Score Inte rpretation
Single Cutoff <24 Abnormal
Range <21 >25 Increased odds of dementia Decreased odds of dementia
21 <23 <24 | Abnormal for 8thgrade education Abnormal for high school
) education Abnormal for college education
Education
24-30 18-23 | No cognitive impairment Mild cognitive impairment Severe
. 0-17 cognitive impairment
Severity

Interpretation of MMSE Scores:

Score IIDegre_e of Formal Psychometric Assessment Day-to-Day Functioning
mpairment
If clinical signs of cognitive May have clinically significant but
25-30 Questionably impairment are present, formal mild deficits. Likely to affect only
significant assessment of cognition may be most demanding activities of daily
valuable. living.
Formal assessment may be helpful | Significant effect. May require
20-25 Mild to better determine patternand some supervision, support and
extent of deficits. assistance.
Formal assessment may be helpful L )
10-20 Moderate if there are specific clinical ﬁgi?rsﬁngf\;rigggt' May require 24-
indications. P '
Marked impairment. Likely to
0-10 Severe Patient not likely to be testable. require 24-hour supervision and
assistance with ADL.
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