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ABSTRACT

The objective of this research is to compare the verbal memory abilities of
the elderly with dementia and normal elderly using the Rey Auditory Verbal Learning
Test (RAVLT).

The sample group consists of 37 elderly out patients with dementia at the
Memory Clinic of the Chiang Ma Neurological Hospital and 37 normal elderly people
from the Chiang Ma Neurological Hospital Elderly club who had been screened for
dementia and depression through the Thai Mental State Examination (TMSE) and the
Tha Mental Health Questionnaire (TMHQ). Data is collected using RAVLT to evauate
verbal memory and the results compared using the t-test and Mann Whitney-U test.

The research found that elderly patients with dementia had False Positive
and Miss scores that were significantly higher than normal elderly people, whereas
scores for almost al other aspects were significantly lower than the normal elderly,
except for Proactive Interference, Retroactive Interference, Error, and Error
Association where no significant differences were found. This shows that the test is
able to distinguish elderly people with dementia and normal elderly people. The
research findings have helped to prove the test as able to screen problems with
auditory verbal leaning among elderly patients with dementia. This test is aso
convenient to administer and does not disturb the patient.
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CHAPTER|
INTRODUCTION

Background and Significance of the Problem

Humans have always tried to control nature in eweay, such that our
history recounts numerous developments of tools oetinology that help make
human life more convenient. This includes meditathnology which aims at
preventing and treating diseases, thus extendimgahulife. In the past humans
averaged about 60 years, but as world continuechémge, the longer humans are
living.

Thailand between 1995-2000 had an average lifeecapcy of 67.39
years for men and 71.74 years for women, andakected that between 2005-2010
the average life expectance will increased to 68e#s for men and 73.00 for women
(1). The United Nations predicted that in 20 ye#ne global population will have
reached 7.8 billion people, but the elderly (65rgea more) will increase by 10%,
which means that the population is aging, with pea@ver the age of 65 increases by
7% and over 60 by 10%. For Thailand, the eldeg8y years and above) increased by
2.445 million (5.46%) in 1990 to 4.016 million (%) in 2000 and 6.617 million
(10.17%) in 2005. The data from the Demographidle@e, Chulalongkorn
University, in 2010, Thailand officially had an agi population, with about 7.639
million elderly people or about 11.36% (2). Becogian aging population bring with
its numerous problems, and most inevitably, heatith quality of life issues. Elderly
people most commonly experience a deterioratiomapious bodily systems and the
onset of various conditions such as diabetes, bfwedsure, deterioration of sensory
organs, and loss of bone mass. In the end, theg hdong life with a rather low
quality of life. Dementia is also very common amadhe elderly, especially, those
who are 65 and above.

Dementia is found at exponential rates among ltherlg, affecting 1-2%

of people who are 60 years of age, 8% of people areo70, and 50% or 1 in 2 of
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people above the age of 85 (3). In the UnitedeStadlementia is the fourth largest
killer of people. Thai epidemiological studiestenf in communities using standard
guestionnaires from the Statistics Department #41%und dementia among 3.4% of
respondents, and in 2000 the institute of elddtlgdies found frequency at 11.4% (3).

Dementia has great economic consequences compafsetirect and
indirect expenses. Direct expenses for instancleide costs of treatment, nursing or
caregiver, and indirect expenses include the timespmuse or caregiver, lose of
income due to time lose to treatment or care. hin Wnited States there have been
numerous study on the study of the care and tredtdemented patients, and found
that people with mild dementia has an expense &8308/year/person, those with
moderate dementia had an expense of US$30,096igeswh and those with severe
dementia had an expense of US$36,132/year/perserefore in there evaluation it
was found that the expenses relating to demenéibast US$50,000 billion a year (5).
There have been evaluations as to the effectsegbdlssibility of postponing the onset
of the disease by one year, which will reduce tinalmer of patients and the economic
consequences of the disease. For this reasomadigg patients with the tendency to
develop dementia is vital importance.

There are numerous ways to diagnose dementia asicletailed medical
history, physical checks, laboratory examinatiaeynopsychological tests, there have
been numerous technological developments in terfnthe special tests, such as
Computerized Termography (CT), Magnetic Resonantaging (MRI), PET scans
etc. Nevertheless, these tools are expensive ramdases prices, and only exists in
state and private hospitals in Bangkok or largevipimal cities, making the possibility
of using these tools to diagnose patients very Israatl difficult. Finding
malfunctions with the brain with neuropsychologica&sts is common clinical
procedure, which not only has extensive researt¢hisbalso a simple too to used,
helping to economize costs, and has to adverse eftects to the patient.
Additionally, it is beneficial in that it allows fareatment progress to be monitored,
and plan patient recoveries.

The Rey Auditory Verbal Learning Test (RAVLT) isnauropsychological

test that measure verbal memory that is immedaaté the ability to learn new things,
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where it was found that demented patients have gartathe episodic memory as a
result of the medial temporal lobe structure esglcihe hippocampal formation (6).
For this reason, the research using the RAVLT khbe appropriately
studied in Thailand, where no serious study has hesed before, because it is
important to study the quality of the test, so ihatay be adapted and used with other

clinical diagnoses appropriately.

Resear ch Questions

1. Do elderly people with dementia have differe®\VRT scores from
normal people?

2. Do different ages affect RAVLT scores?

3. Does level of education affect RAVLT scores?

Resear ch Objectives

1. To study RAVLT score structure of normal eldedpmpared to
demented elderly.

2. To study the limitations and approaches in ugiegRAVLT

Resear ch Hypothesis

Patients suffering from mild dementia have losesheir ability to learn
new things in their episodic memory which the resilthe medial temporal lobe
structure especially the formation. The Rey Audgitderbal Learning Test (RAVLT)
is a test of neurological test that measures venaahory that are episodic, immediate
and ability for new learning. Moreover, the fastamf age and level of education
affect memory and learning, resulting in the follogvassumptions.

1. RAVLT results of patients with dementia and nalnpatients are
different.

2. RAVLT results of the 60-69 group and 70 and &bagvoup among
normal elderly people will be different.

3. RAVLT results for normal elderly people of diféat level of education

are different.
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4. RAVLT scores for the 60-69 group and 70 and abgroup among
demented patients are different.
5. RAVLT scores for demented patients of differviel of education are

different.

Scope of the study
The population and sample group used in thisarebeis composed of
two groups
1. Elderly dementia patients at the Memory CliniChiang Mai
Neurological Hospital totaling 37 individuals, tvithe following inclusion criteria
1.1 Male or female patient who have been clinjcdiagnosed
with Dementia
1.2 Aged between 60-85 years
1.3 At least pratom 4 education
1.4 Has mild or moderate dementia with scorehhénTMSE
between 10-23.
1.5 No physical abnormalities that hinder theezkpent and

voluntarily participates.

2. 37 normal elderly people from the Chiang Maispital elderly club,

with the following inclusion criteria

2.1 Shares a similar demographic profile as theeptst
suffering from dementia, no dementia in terms &, &gx and education.

2.2 Aged between 60-85 years

2.3 At least pratom 4 education

2.4 No characteristics of cognitive deficiencieshwscores in
the TMSE of 24 and above

2.5 Displays no characteristics of depression r@ieg to the
TMHQ in the depression domain with a T-score of lggn 65.
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Resear ch Tools

1. The TMSE consisting of 30 questions, measuringspects of

cognitive function
- Orientation (6 points)
- Registration (3 points)
- Attention (5 points)
- Calculation (3 points)
-Language (10 points)
-Recall (3 points)

2. The Thai Mental Health Questionnaire (TMHQ) deped by Sucheera
Phattharayuttawat and colleaques which is chaiaeteby scales, evaluated by
ranking in a five scale, totaling 70 questions,giesd to evaluate the mental health of
the general population, taking about 10-15 minutésores are given at 1, 2, 3, 4
points. The questionnaire measures 5 mental heailtables.

3. The Rey Auditory Verbal Learning Test (RAVLTyhe RAVLT
consist of 15 words which are concrete nouns weaohk word is related to one
another categorized into lists A and list B (inéeeince)

List A: drum, curtain, bell......
List B: table, ranger, bird ......
List A will be tested 5 times, called trial I-V (mmediate memory). In each

trial, all the words in list A will be read for theubject to hear and afterwards, the
subject is asked to recite the word they remendoad,is repeated 5 times. Then List
B is read out (interference) and the subject adkedecite words they remember
(proactive interference). Then Trial VI is admieigd immediately, asking the subject
to remember words in list A (retroactive interfezep After 30 minutes, the subjects
are asked to recall words on list A (trial VII) aga After that recognition is done by
reading 30 words and asking the subject to idemtligther the word belong to list A,

true or false.
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Research Variables
1. Independent variables
1.1 Dementia and normal
1.2 Age groups are 60-69 years and 70 and above
1.3 Level of education is separated in to 2 grawgsely,
pratom, matayom and above
2. Dependent variables: scores of the RAVLT apassed into
2.1 Trial I
2.2 Trial I
2.3 Trial I
2.4 Trial IV

2.5 Trial V

2.6 Trial B

2.7 Trial VI

2.8 Trial VII

2.9 Trial I -V total

2.10 Proactive interference score

2.11 Retroactive interference score

2.12 Primacy effect

2.13 Middle effect

2.14 Recency effect

2.15 Repetition

2.16 Error

2.17 Error association

2.18 Recognitiomemorytrial scores are separated into
2.181 Hit
2.182 Cr
2.183 False Positive
32184 Miss
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Basic assumption

Neurologist diagnosis is considered standard.

Expected benefits of the research

1. Able to develop a criteria to categorize patieuffering from dementia
using test scores that are appropriate for Thais.

2. Able to recognize problems and limitations af #pproach in using the
RAVLT in order to use it as an effective tool iretstudy and research of patients

suffering from brain iliness in other groups in fheure.

Terminology
1. Elderly dementia patients refer to outpatienteoware receiving
treatment at the memory clinic, Chiang Mai NeuraagHospital who are at least 60
years of age, and receiving a score in the TMSkdmt 10-23, with a T-score from
the TMHQ depression domain of less than 65, andndised with dementia by a
neurologist.
2. Normal elderly people refer to members of théa@ép Mai Neurological
Hospital Elderly club who do not suffer from demardnd are at least 60 years of age,
without signs of cognitive deficiencies, with a TEScore of at least 24 and receiving
a T-score from the TMHQ depression domain of lbas 165.
3. The results refer to the scores from the trapson of the RAVLT
according to the manual
3.1 Trial | : the number of correct words in list Frial 1
3.2 Trial II: the number of correct words in list Arial 2
3.3 Trial II: the number of correct words in list Arial 3
3.4 Trial IV: the number of correct words in list Arial 4
3.5 Trial V: the number of correct words in list Arjal 5
3.6 Trial B: the number of correct words in list B,
3.7 Trial VI: the number of correct words in listafiter Trial B
3.8 Trial VII: the number of correct words in I&tafter

30 minutes
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3.9 Tria |-V tota: cumulative results of learning trials | to
trial V
3.10 Proactive interference scores. subtracting the trial VI score
from the scorefor trial V (V- V1)
3.11 Retroactive interference score: subtracting the trial B score
from the scorefor trial | (1- B)
3.12 Primacy effect: cumulative results of the total number of
words from trial -V separated into 1-5" in list A
3.13 Middle effect: cumulative results of from trial I-V from the
6-10" wordinlist A
3.14 Recency effect: cumulative results of the total number of
words from trials I-V from the 11-15" word in list A
3.15 Repetition: cumulative results of the words that are
repeated but correct from trials I-V
3.16 Error: cumulative results of words that did not exist in list
A fromtrias|-V
3.17 Error association: cumulative results of wrong words but
share similar sounds or meaning from wordsin list A from trial 1-V
3.18 Recognition memory trial scores separated into
3.18.1 Hit: True answersthat are correct
3.18.2 Cr: False answers that are correct
3.18.3 Fp: True answers that are incorrect

3.18.4 Miss: False answers that are incorrect
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CHAPTER I
LITERATURE REVIEW

This chapter presents related liters concerningélearch and use of the
Rey Auditory Verbal Learning Test (RAVLT). The reseher has compiled the
following literature and research as follows.

1. Memory and Learning

2. Dementia

3. The role of the neuropsychologist in dementia

4. The Rey Auditory Verbal Learning Test

1. Memory and L earning

A model of memory organization in the brain

In the past, the study of human memory is a pérthe study of
intelligence, whereby in the mid-1800s, it was ée#d that human intelligence was
involved in the functions of the frontal lobe (6,7Thus it can be concluded that the
memory process is related to the frontal lobe al$ wetil the 20" Century with the
advancement and familiarity especially with Wenitd@sakoff syndrome, which is
caused by cronic alcoholism. From pathologicaldists it was found that the
syndrome affected the nervous system of patientg] #ound that it caused
dorsomedial thalamic nuclei and mamillary bodieghis can be considered a
pioneering study of the relationship between thecfions of the brain with memory
and dementia. Nevertheless, the study did notlglezport its findings, where by the
functions of the mesial temporal lobe structurgéesally the hippocampus) was not
widely accepted as having to do with memory ufiél mid-28" century. The role of
the basal forebrain with memory became more widsdgepted, where memory
deficiencies were related to the diencephalic stinecuntil the 1950s and 1960s when
studies were conducted on severe HM dementia psitfelfowing brain surgery on
the mesial temporal structures to treat epilepserefore once again giving
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importance to the frontal lobe in terms of its rolehe encoding and retrieval process
(6).

Memory is not a singular process, but is a com@ed complicated
construct with many dimension and subsystems tteas@parated from each other or
is made up of a numerous systems combined(4,6)7,&6r example, the ability to
recall childhood experiences by remembering narhekitthood friends uses various
memory processes that are different from the sgjooh new memories such as
recalling what one had for breakfast. Additionalgarning new information such as
remember telephone numbers is different from thenarg subsystem required to
learn new motor skill such as riding a bicycle eading. Some subsystems can be
easily damaged from brain injury such as in andssti or stroke. Cognitively and
physiologically, memory consists of a variety offelient systems. The brain has
mainly specific parts that are responsible for neay, storage, and the recall of
knowledge, experience, events, or various skills.

The important fact is that there is no memory withiearning, for it is the
process of acquiring new information, whereas megnisrcreated by permanent
learning which can be recalled and used (6,7,10).

It can be concluded that learning is the acquisiind retention of various
information which is received from the senses, Whis then sent to the cerebral
cortex for interpretation and learning, analyzed atored collectively as memory.
Learning is a basic quality of humans and animidarning causes a change in
behavior, and the nervous system is able to stuseimnformation in the form of
memory (4, 11).

The Learning process consists of (11)

-The acquisition of information, causing experiendbat leads to
physiological changes to the brain.

- Repeated action using perseverance in ordeeéoning to be effective.

- Without repetition, that learning can be lost.

Memory is the retention of learned information whics able to be
retrieved, requiring the central nervous systenscdeing the complex nature of
memory (12,13). Most commonly there are two apghnea, 1. The system approach
and 2. The process approach (6,7).
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System Approach

The system approach views the role of memory aBrtkdetween various
systems, whereby in some subsystems, which arg@andent from others in terms of
function, therefore if one part of the brain is dayed, it will not affect other systems.
Learning and memory can be separated into twordiftetypes, namely procedural
memory system (nondeclarative) which indicates hawnd declarative memory
system, indicating what (6, 7, 10) as shown in Fagail.

Procedural memory is derived from motor, cogniskdls and routines, a
skill or activity which is accumulated with leargirand is able to be maintained
without conscious effort such as riding a bicyctijving a car, and reading.
Procedural memory is the function of the brain tba@tnects from the hippocampal
but is part of the basal ganglia and cerebellumhsag the study in patients of
Huntington's disease which has brain damage in #fi@rementioned region,
preventing from learning new skills that are pragatimemory (14.)

Declarative memory consists of conscious recolbecin the storage of
facts, knowledge, experience, and various eveDeclarative memory is more easily
lost than procedural memory and is the functionthef complex part of the brain
between the mesial temporal (especially the hipppees), diencephalic (primary
anterior structure) basal forebrain, and fronthkelgtructure (6, 7, 8, 14).

There are two types of declarative memory, semam@&nory, which
consists of general knowledge such as the meariingoals, and episodic memory,
which consists of memory created by learning areddbllection of facts which are
individual and unique to each person, relatedrt@tirames. This type of memory is
easily damaged if the brain is damaged such asméerng names of friend and
teachers in second grade, remembering what one Fad breakfast.
Neuropsychological studies in amnesic patients dotimat semantic skills are not
damaged, but what is damaged is the ability to lires@ecific knowledge and
information that one has learned such as demertieings being able to recall words
10 words in 5 minutes, but are unable to explaiatihose words indicate (6, 7, 8, 9)
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Memory
[ ' |
Declarative Procedural
Episodic Semantic Skill Priming Simple Other
(working) Classical

conditioninc

Figure2.1 The structure of the memory system

Process Approach

The process approach explains memory in terms ef itfiormation
processing framework , which uses the steps of glexess approach, namely
encoding, storage and retrieval (13). Contemponagynory process was born from
the approach of Atkinson and Shiffrin in 1968 andswater improved by William
James to become primary and second memory, whiglaias that the information-
processing approach in learning and memory creagaplain how information is
initially stored, how it is changed from short-tememory to long-term memory, and
lastly the ability to retrieve the information frdomg term storage (6).

The time when information to move from temporarylong-term memory
requires the information to pass by several stages, is information from the
environment enters the sensory register and isé@s short term memory, the unit of
temporary storage is called working memory whicmpgerarily retains information
such as telephone numbers or simple arithmetic.rkid@ memory is an important

key in storing information, and leads to episodiemnmory. The part of the brain
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responsible for the encoding of working memoryhis prefrontal cortex and pariental
lobe (11, 13, 14).

The first stage of encoding is the process of mitguthe information in
the part of working memory and when the informatierrepeated it will develop
memory traces. Nevertheless, encoding cannonrathihe information, whereby the
strength of the information comes into play. It@iting memory traces can be deep
or shallow, some information is lost some is stor@dker information is encoded it is
able to be changed into short-term memory and tahdalong-term memory. This
process is called consolidation or elabolation.e Pphart of the brain responsible is the
hippocampus and surrounding regions, diencepphtlicture, basal forebrain and the
cingulated gyrus (6, 7, 14, 15, 16, 17).

During memory acquisition, starting with the reégiion of information
via the sensory nerves, encoding and consolidatiomew information, that the
process that begins with initial encoding and cbdation that is changed to long-
term memory. In the end when the information isdesl, the information undergoes
retrieval, as explained in figure 2.2. The parttlod brain responsible for retrieval
remains uncertain despite modern imaging studies.994, Tulving reported that the
left hemisphere prefrontal is involved in the enogdof episodic memory and the
right hemisphere prefrontal is involved with thérieval of episodic memory, called
the Hemispheric Encoding Retrieval Asymmetry (HERMdel. Additionally, the
temporal-polar region of the brain should be inedlv about retrieval of

autobiographical memories (6, 7, 14, 16).
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Figure 2.2 The memory process

Acquisitio

Therefore the difference between encoding anderedtin that encoding is
a process of information transfer to storage wiseresrieval is the process of
accessing information into consciousness. In ptigvith brain damage who have
problems with memory, albeit interm of encoding aettieval, this can be evaluated
by testing new learning such as through a stomya list and comparing the scores
of recall and recognition such as problems witheweal but encoding remains normal,
will find that scores of recognition is normal atl in terms of free recall. However
if there is damage is the encoding process, sdorefsee recall and recognition will
be low(17).

Additionally, forgetting, both in the short-termdatong-term memory, is
due in part to interference of stored informatiohwhich there are two kinds, namely
proactive interference, meaning that past learmeyferes with the ability to learn

and remember new information, and retroactive fatence refers to recent learning
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interfering with the recall of previous learning3j1 The interference between
information learned in the past and informatiorrea in the recent affect memory if
the two information are similar to each other, watlot of information, and the time

between them.

2. Dementia

Definition

Dementia first appeared among the native languagfeedBlancard people
and it was found that the word demented was fgstiithe Oxford English Dictionary
in 1644 which was translated from the Spanish-Hrafictionary. Dementia is rooted
from the Latin word meaning without mind and in @Agas widely used by in the
medical field (18).

The International Classification of Disease (ICD-XBe World Health
Organization explained that dementia is a syndrdoesto disease of the brain and is
chronic in nature growing in severity to the systanmigher cortical function, namely
memory, thinking, orientation, comprehension, ckttan, the ability to learn,
language, and judgement. Conscious is not cloudeficiencies in cognitive function
will occur, and lose the ability to control tempesscial behavior and motivation, this
can be caused by a number of reasons (19).

Diagnostic and Statistical Manual of Mental DisosdEourth Edition Text
Revision (DSM-IV-TR) (12) explained that dementia that progressive state
cognitive malfunction, which includes, memory dedficies with at least one
cognitive disturbance namely, aphasia, apraxiapsign or deficiencies in executive
function. The abilities in cognitive function areduced or fall below average affected
work, careers and social (20).

Therefore, dementia is the state the brain’s cognitunctions, in many
areas are progressively deficient from normal levelith speech and language,
visuospatial function, abstract reasoning and etkeefunction deficiencies as well as
behavioral and emotional expression that are afteetith normal consciousness,
therefore affecting work, careers, and societyighetntally. Dementia is caused from
a variety of causes as suggested by numerous Momtrican and European studies
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that indicate the Alzheimer’s Disease is a majarsea which is found in 50-80% of
dementia patients, followed by cerebrovascular adise (vascular dementia),
Parkinson’s Disease (Lewy Body Dementia) accordigl, 22, 23).

The standard criteria for diagnosing dementia ie hiagnostic and
Statistical Manual of Mental Disorders Forth Editibext Revision (DSM-IV-TR) and
the International Classification of Diseases (IQD)-ivhereby the WHO and the
criteria used to diagnose Alzheimer’'s Disease @sNhtional Institute of Neurological
Communicative Disease-Alzheimer's Disease and Bela#ssociations (NINCDS-
ADRDA) (24, 25).

The frequency of dementia increases with age, lamdate doubles every 5
years. In England, it was found that the for 65y&@r olds, there is a 1.3% chance,
and this number jumps to 32.5% for elders olden % (26). In American studies, it
was found that about 4 milion patients with sevéeenentia and about 1-5 million
patients suffer from mild and moderate dementiae ffequency of the disease is 5%
and 7% for 65 year olds, and 15-20% for 75 yeadls ahd 25-50% for 85 years or
older (27).

Types of Dementia

Dementia can be separated into several types, ssctihrough its
pathology, clinical characteristics, and progressibthe disease.

1. Pathological classification (27, 29)

1.1 Primary dementia is caused by the deteriorationerve
cells. Diseases in this group do not often havause, thus becoming a non-treatable
dementia namely, Alzheimer 's disease, Pick’s Disebluntington’s Disease etc.

1.2 Secondary dementia is a group of dementia wigiar
causes due to deficiencies in other areas for duy that affect the brain such as a
stroke, infection, poisoning, and metabolic diseaskhis group is often in the form of
treatable dementia, which includes multi-infarctm@atia, alcoholic dementia,
hydrocephalic, Creutzfeldt-Jacob disease and AIRS e

2. Clinical classification according to the affectedjion of the brain

2.1 Cortical Dementia is the group dementia thamigst
prominent in the initial stages with abnormaliteegch as Aphasia, Anomia, Agnosia,

Apraxia, Comprehension dementia, 3-dimensional oigwassembling pictures. In
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the initial stages personality seems normal, bubhas aware of the environment,
sometimes failing to control their temper. Exarsptd this group is Alzheimer’s
disease and Pick’s disease.

2.2 Subcortical dementia not only includes symptoofs
dementia but also shows signs of other neurolog@hhormalities such as
extrapyramidal system thalamus abnormalities. eR#&i in this group have
psychological abnormalities, loss of cortical fuant which is often not severe. Most
symptoms are often sluggish, loss of intelligenass of determination, forgetfulness,
mood swings, often prone to depression. Importsymptoms include motor
abnormalities, such as sluggish movements, speanticar speech, which often
occurs quickly in the initial stages of the diseasech as Parkinson’s disease,
Huntington’s disease, Extrpyramidal syndrome etc.

2.3 Dementia with cortical and subcortical dysfimttiMixed
category ) is a group of symptoms which occurs betwthe cortical and subcortical
which includesMulti — infarct dementia , Infecteous dementia ,stBaumatic
dementia etc.

3. Classified according to th€D-10(19)
3.1 Alzhiemer’s disease
3.2 Vascular dementia
- Multi — infarct dementia
- Subcortical dementia
3.3 Dementia from these disease
- pick’s disease
- Creutzfeldt-Jacob disease
- Huntington’s disease
- Parkinson’sdisease
- Human immonodefiency Virus (HIV) disease
Disease Progression
Dementia can be found in middle age to the eldédy,may also be found
in younger people, but rarely in people below 4&rge The progression of dementia
can be explained in three stages (3, 15, 28, 28130
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1. Mild dementia (duration 1-3- years) where in ithigal stages symptoms
are rather unclear, with slow progression, makindjfficult at times to specify when
the disease has started. Important symptoms iacitadmory abnormalities most
clearly seen in short-term memory especially witle fpatients asking questions
repeatedly and are better at remembering thingharpast. They begin to develop
problems with language use, having difficulty witiction, unable to assign names to
certain objects, but rather explain the option sagltalling a television a movie box.
During this stage the individual loses interesthrir environment, hobbies and the
pursuit of new interests, limit emotional expressiand rather dull. They have
difficulty with complex decisions such as financrahnagement, albeit in the initial
stages they are still able carry out their dailed, and are aware of their own
abnormalities which may cause depression.

2. Moderate dementia (duration 2-10 years) in gimge the patient's
symptoms are more clear, and are unable to remeduddeg certain things such as
eating, using the bathroom, lose of memories in ghst, at times they are even
confused about time, place, getting lost in famijaces, confusing people in the
family for someone else, having difficulty recafjinames of family members, display
of inappropriate behavior such as repeated behakring difficulty with speech,
neglecting their personal hygiene and eating.

3. Severe dementia (duration 8-12 years) is thal Bage of the disease,
the patient is unable to take care of themselvesding a helper to assist them in
eating, cleaning and clothing themselves, using laéroom, having problems
controlling use of the bathroom, unable to remembese close to them, unable
understand and sometimes letting out irritating megless sounds or sometimes
simply not speaking. They may display agitatedavedr during the night, aggression,
inability to walk or move, simply lying on the béehsed, needing to be taken care of
in all aspects of their lives. The patient willa#ly die due to pneumonia or infection

due immobility.
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3. Therole of the neuropsychologist in Dementia

Neuropsychology plays a major role in the diagnoside to distinguish
between age-related decline, mild cognitive impamt and dementia such as
Alzheimer’'s by evaluating the various aspects ajnitive function as well as the
person’s day-to-day cognitive function. Having ysfdinctional memory does not
clearly indicate only dementia, but may also beseduwby other problems such as such
as problems with free recall which may be caused Imumber of reasons, such as
confusional state, depression, or attention digovd@ch may be found during the
encoding stage(32). Problems at the retrievalestagy be found in depression,
frontal lobe dementia, subcortical dementia or tabiobe-related deficit, or simply
the patient has a low free recall score which malicate pure amnestic disorder
which is the result of hippocampal or temporal lolaenage. It can be concluded that
the role of the neuropsychologist is the measurémed diagnosis of the pattern and
level of cognitive impairment.

In early and middle stage of a dementing procdss, assessment of
cognitive status will help guarantee the individsialay-to-day safety and help in the
diagnosis of the final stage of dementia. The watidn is related to problematic
behavior such as wandering, screaming, or verhadeain planning the treatment and
administering psychotropic medication in order tontcol the aforementioned
behavior(32).

In the evaluation of cognitive function there aceegning measure tools
such as the mini mental state examination ( MM$#8),seven minutes screen, clock
drawing test (CDT), the Alzheimer’s Disease Assesgnscale (ADAS ) (32, 33) and
a tool called the Laboratory Cognitive Neuropsyolatal Assessment which is
specifically designed for patients with mild sympi® and possible dementia in the
part of executive function or have depression. Npsychological testing is able to
assess the severity, cognitive ability in each dopand indicate the pattern or profile
of cognitive impairment. Neuropsychological tegtioonsist of various aspects of
cognitive profile including, language function suels the naming test, category

fluency test, letter fluency test, visuospatialdiion such as block design subtest in
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the WAIS, drawing task; circle, Red Cross signymbad, cube. Executive function
consists of problem solving tests such as the WisooCard Sorting which assesses
mental flexibility such as the Stroop, Trail Makifigst etc. The memory function
consists of verbal memory tests such as the ReyitéwydVerbal Learning Test,
California Verbal Learning Test, Hopkins Verbal teiag Test, Selective Reminding
Procedure. Nonverbal memory include the Rey QdfgriBenton Visual Retention
and Test Batteries such as Wechsler Memory Sdalgeéimory Assessment Scale (6).

Examining Memory

Memory is the ability to retain information and ufe information. An
effective memory is the functioning of many partghe brain, and some parts which
are especially susceptible to injury or disease.ddi#onally, neurological and
psychological factors are able to affect memoryedBl-Heller and colleaques found
that individuals who are 75 or older who do notéaementia often have complains
about memory. Furthermore, it was found that cugpts will have anxiety
concerning memory and is the leading cause of dartheurological diagnosis,
therefore examining memory is considered the cdataereurological testing (8, 33).

Examining memory effectively in adults should assatiention first (8,
33), because attention is the fundamental basismimory because in a problem
develop, because if a problem develops in the @lathe span of immediate verbal
retention (e.g. digit span forword) or simple mémtacking (counting backwards by
3s or 7s) may obscure rest results demanding hieatiest be administered again once
the individual is ready.

Comprehensive memory evaluation is composed of (8)

1. Orientation to time and place

2. Prose recall to measure learning and retenfiamfarmation that is clear
that is memorized by listening to conversationshsas the Wechsler's Logical
Memory Stories.

3. Rote Learning ability which as a learning cuavel measure free recall
and recognition such as RAVLT and CVLT.

4. Visuospatial memory such as complex figure

5. Remote memory

6. Personal-autobiographical-memory.
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In tests that measure memory, if there is a phggioal problem that
hinders the test such speech or hearing, visualaners able to be used in its place.
Nevertheless, deterioration or injury to the brisirone way or another affecting test
that uses verbal memory and visual memory sucheaeft hemisphere lesion which
affects verbal memory, the right hemisphere lesifbect visuospatial recall, therefore
in testing those with problems, it should test batbal and visuospatial memory.

Verbal Memory

There are many tests for verbal memory used irpthsent, but few have
reliable norms, therefore the examiner of thests t@sist consider appropriately which
type is best suited to the patient or to the reteain general, there verbal memory
tests using a variety of techniques such as veamatism which measures learning
of words from reading in early childhood, oftenvadrds commonly used in everyday
life, and able to recall them unthinkingly, effedkly, and automatically such as letters
of the alphabet, numbers 1-20 or 100, days of thekwmonths of the year, a patriotic
slogan or a long-practiced-prayer. Automatismhis least likely to deteriorate, but
can be found in acute conditions at consciousmesgnacute which is severe such as
advanced dementia. Testing short-term retenttas, popular to adopt the distractor
technique called the Peterson task, the Peterson Paterson procedure or the
Auditory Consonant Trigrams (ACT)(8).

Most elderly people and patients with brain digosdare capable of
immediate memory span that is no different fromtiiewor adults, therefore test that
simple span such as digit span-forward or backweagdinable to measure dysfunction
in immediate recall, and therefore must increasgdo and more complex forms
called supraspan such as test that word lists.

The use of words in memory test, albeit singledsasr groups of clauses
or excerpts affect results of rests, which is dedpeh on age, pathological
characteristics, and intelligence of the patieht. English, the development of tools
that use words to test memory and learning, deeetopsed the Togia and Battig’s
Handbook of Semantic Word Norms, which includes imessions, namely,

concreteness, imagery, categorizability, meanimgsd, familiarity, number of
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attributes or features and pleasantness, therafaveder to increase consideration in
terms of bias in the word list, Locasio and Ley mpided the words that are
meaningful totaling 319 words, Pavio compiled #2&bins according to concreteness,
imagery, meaningfulness, as well as Palermo ankinkEs Word Association Norms
also compiled information pertaining to the frequenf word use and the relation of
each word for the 86,741 words in English(8).

In some memory test situations, there is a needdeed, such as hospital
bedside tests which must use words that are simortfamiliar, most of which are
mental status examinations totaling about 3-4 woiElsch word is not related to each
other, are simple words such as the names of dayrs, or groups of words such as
ordering flowers (two dozen yellow roses). In #8waluation of mental condition, the
words will be said and the patient will repeat thegrds immediately in order to test
memory register, after which it might be followey interviews under various topics
such as work history, family history, which lasts &bout 5 minutes. Then the patient
will be asked to recall the words they have repkatelier again. For hospital bedside
testing, Frank Benson created the Benson BedsidadWe Test by using 8 words
which are read aloud and asked to recall in a wital trials and a free recall after
about 5-10 minutes followed by category-cued refoalivords that cannot be recalled.

In word list learning testing, there is a predetieed list of words used to
test supraspan which are simple words that arditaireach word is unrelated to each
other such as in selective reminding which usewdls, the RAVLT which uses 15
words. S.C. Brown and Craik found that in nornmadividuals, supraspan learning
testing in terms of short-term retention and thditglio learn will work together. In
patients with brain dysfunction will perform as wa$ normal individuals in the first
trial but will have limited learning in followingribls. Short term retention with
learning disabilities will be able to recall lateprds in the list (the recency effect),
that is the learning of new words interfere witke tld, but in normal individuals it is

found that primacy and recency are equally goatiénmoderate level(8).
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4. The Rey Auditory Verbal Learning Test (RAVLT)

Test Characteristic

The RAVLT test consist of 15 words which are cetemouns, each word
is not related to each other in terms of definitaord pronunciation. The words used
are 1-2 syllables and has a frequency from theAdike — Lorge frequency of at least
50 in a million. Additionally, they also stimulategh imager. There are two sets,
called list A and list B (interference). As for wis used in recognition memory will
not exceed vocabulary in the third grade (8, 33,354 36)

List A: drum, curtain, bell .....

List B: table, ranger, bird, ....

List A will be tested a total of 5 times, callingeim trial I-IV (immediate
memory). In each trial the words in List A, thebgct will be asked to listen to the
words and then asked to recite the words they laleeta remember in a total 5 times.
Then they are asked to read the words in list Be(ference) and asked to recite the
words again (proactive interference). Then Tri&li8/ commence immediately, and
asked to recall List A (retroactive interferencéfter 30 minutes, the subject is asked
to recall list A (trial VII) once again, then thaye asked to do recognition by reading
30 words and answer which words were part of listr Aot.

Test Procedure

There are a number of advices in terms of the adimation of the
RAVLT, albeit in terms of choosing the normativeogp that is used to compare the
subjects and the need to measure the specific nyenteor this study, the procedure
the processs of lvnik, Malec, Tangalo, Petersorknken and Kurland(34).

Administration Instruction

RAVLT is an individual verbal learning memory testThe test is
administered in a quiet room without any distrats$io Prior to administering the test,
an adequate rapport must be developed with theestlgrepare the various tools, as
well as the procedures in order to prevent anyratisbn to the subject because the

test uses reading and listening. The recommendatice as follows.
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Learning and Recall Trials

“In a moment, | will read you a series of wordssten to them carefully.
When | have finished reading, repeat the wordsrgooember, they do not need to be
in the order they were read. Please try your best”

Read the words clearly, reciting 1 word per secétetord each word in
the order the subject is able to recall them.

“I will now read you the words in the same groopybu again, and once
again once | have finished reading them, your araepeat all the words you
remember including the ones you have said durieditkt trial. They do not need to
be in any order, just all the words you remembdt.is advised that at this stage, the
administrator must emphasize that the subject mestat words they have already
stated before. Use the same procedure for thisdsttial V.

After that commence list B according to the foliogyrecommendations

“I will now read you words from set 2, repeatthé words you remember
from this set, and like always, they do not neeihkeny particular order. Please try as
many as you can.

Trial VI is conducted after list B is completedheveby the subject is
asked to recall words from list 1 without hearihg tvords as recommended below.

“I will now ask you to repeat the words from list

Trial VIl (delayed recall trial) is commenced 30inees after the
completion of trial VI, and is commenced without miag using the following
recommendations “...I have read you words from flista number of times, now,
please recite all the words you remember from lie&t In this trial, clearly indicate
that it is words from list 1.

Recognition Memory

Measuring recognition memory is done by usingtao680 words and use
the following recommendation “...1 will read you at s words, and ask you if the
word is from list 1 or not, by using the words truefalse”. In this stage, the subject
can answer by using appropriate gestures such d@dingpor tapping one’s finger

when answering true.
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Recor ding Response and Scoring
The response recording and scoring refers to &éLH handbook record
sheet and score summary form WPS Product No. W2B .38, 34).
Recording responses must be according to the dhegrare recited (as
well as repeated words) and scored as follows.
R: Repeated words
RC: Repeated words that subject realizes is repdateh as saying I've already said
this word)
RQ: Repeated words but subject questions whetkgritave said the word already or
not
E: Wrong words consisting of EC: wrong words theg aot in the list EA: wrong
words that are due to pronunciation or relative mea
Recognition
Record the number of correct responses by sepgratio
Hit: Answering true and the word is in list A
Correction rejection (CR): answering false andasaxword in list A
Record the number of incorrect responses by sepgtato
False positive: Answering false and is a word fi@nhA
Miss: Answering true and is not a word from list A
Scoring
calculate scores according to the test manualli@svio
. Trial I the number of correct responses inAish the first time
. Trial 1l the number of correct responses inAish the second time
. Trial 11l the number of correct responses it Asn the third time

. Trial IV the number of correct responses inAish the forth time

1
2
3
4
5. Trial V the number of correct responses inAish the fifth time
6. Trial B the number of correct responses inBist

7. Trial VI the number of words in list A recalledter Trial B

8. Trial VII the number of words in list A recalledter 30 minutes
9

. Trial I — V total results of learning trials -
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10. Proactive interference score: scores from ltralist B

11. Retroactive interference score: score fronh Yia trial VI

12. Primacy effect: total word score from trial V-that comes from words
1-5inlistA

13. Middle effect: total word score from trial \M-that comes from words
6—-10inlist A

14. Recency effect: total word score from trial\V that comes from words
11 -15inlist A

15. Repetition: total results of number of wordenfr trial 1-V that are
repeated but correct.

16. Error: total number of words that are not & A from trials | — V

17.Error Association: total number of words are mgroin terms of
pronunciation or related meaning to words in lisrém trials | - V

18. Recognition Memory Trial Score is separated int

a. Hit: True for is the correct word
b. Cr: False for the correct word

c. Fp: True for the incorrect word

d. Miss: False for the incorrect word

Functioning of Different Memory Mechanism, as Assessed by RAVLT

RAVLT is not tool used to assess rote verbal menadoye, but can also
measure memory process and indicate dysfunctiomemory mechanisms which
leads to memory loss.

From the study of factor-analytic of Ryan and eatjues, Vakil and
Blachstien in a sample group of 146 people, it i@snd that the basic factor
measured in the test is acquisition, retentionrag® and retrieval, and can be
concluded that verbal memory function is able to deparated into explained
according to the RAVLT scores as follows (37)

1.Recall on Trial I represent immediate memorynspar words. In
general, memory span for words is congruent oia&irto memory span for digit and
similar to scores from trial B (interference li§f)( This is because both measure word
list in the first time. The study of Tierney andlleaques found that the norm in
healthy adult males aged between 13 — 79 had soottesl 1 between 6.8 and 5.5
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depending on age. In moderately impaired Alzhesndisease patients, the scores
from trial 1 is only 2.7 (SD = 2.1)(37).

2.Scores from trial | that is higher than trial Bdicate the effect of
proactive interference(37) and indicate the difties in changing response set (8), as
for the score difference in Trial V and VI indicasbilities in retention of new
information and is related to retroactive interfere as well. Both proactive and
retroactive interference reflect executive and/@mury dysfunction in the study of
Torres et al. found that schizophrenic patients ausceptible to retroactive
interference (37). Tierney et al. found that tleenm for healthy adult males between
13 — 79 have scores in trial VI is between 11.8.% &d in moderately impaired
Alzheimer’s Disease patients have scores for Miat 1.8 (SD=3.0) (33).

3.The results of trial | — V or an increase in fitere between trials show a
learning curve. The angle of the curve indicatesbal learning ability. The
difference of scores from Trial V and Trial | indie acquisition of verbal learning.
The study of Tierney et al. in normal group beldwears of age found that most will
remember 6 — 8 words from trial | and up to 12 -wbtds in trial V. If there is little
learning or hardly no learning at all, it is mostranonly found in demented patients
such as moderately impaired Alzheimer’s and Padkinghich averages at about 2.7 —
2.9 in Trial | and increase to 5.3 words in Trial(37). In some studies, it is found
that brain damage patients will have scores as @soldealthy persons in Trial | but
will have difficulty increasing learning in latadils.

4.Serial Positions indicate functioning of specifiemory mechanisms.
Primacy and recency effects are tools that indicatimerability in proactive and
retroactive interference. It is able to distingumoblems in the stage of encoding, but
if recency effect develops in the normal groupcan be found both primacy and
recency effects, which is the ability to recall atidt encoding process which is
normal. This explains the theory of the u-shapedak position curve in recall
memory. There are numerous studies such as MuyrdRdbinson & Brown,
Ebbinghaus, Nipher(13, 14) which is after the regddf the word set, primacy and
recency will be better than the middle of the ligthis can explained according to the
memory process of Atkinson and Shiffrin which isttiprimacy effect is the memory

in the beginning of the list passes sensory mernmithe short-term memory. When
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this remains in short-term memory and is reheartdeske words will be stored in
long-terms memory. Primacy effect occurs whenrmiation is recalled from long-
term memory. Conversely, the words in the middléhe list which is not rehearsed
that is rigorous enough and thus not often recard&sl for the recency effect, it can
be explained that recalling information from shiemm memory because towards the
end of the list, it remains in short-term store #mak is able to recall the information
easily and ready to use. The study of Tierny efalnd that AD and Parkinson’s
Dementia will have recency effect more than primeifgct(33).

5.Intrusions are words that are wrong and are ajpamh the list and
indicate the tendency for semantic or phonetic asioh, which may be confabulatory
response. Additionally, in the part of repetitioepeated the correct words often may
indicated self-monitory function dysfunction(8, 37)

TheHistory and Originsof the RAVLT

In 1916, Edouard Claparede created a word lishieg test consisting of
15 words. Later on, In 1941, Swiss psychologistsli® Rey developed the RAVLT
which is considered the first edition of the woist learning test (8, 16, 22). At that
time, it was used as a tool used to evaluate tladioleship between recall task and
recognition task. Later on, the test was trandlatéo English and improved for use
with children. Taylor in 1959 changed three of ¢iginal French words (Bell — Belt,
moon- sun, nose — mustache). In 1964, Rey impréivedest by adding the 5 free
recall trial and the recognition task(35). In 191483, Lezak improved the procedure
with simple instructions and simplified the test toake it easy, simple and
straightforward, whereby after introducing the maare, the sets will be read slowly
and clearly, at a rate of 1 word per second forsthigect to remember the most words
without having to remember the order in which itswacited. This process is called
learning trial, which repeats itself in 5 trialsidt | — IV). Lezak suggested the part of
recognition afterwards, using, Rey’s story recdgnitmemory trial (consisting of a
variety of words that are similar to the learnirggy and with only 1 word from list B)
or a 50-word list, on or the other. Additionallye also suggested the evaluation of
delayed recall 30 minutes after trial VI(8).

Additionally, there is an interesting way of recdgm amongst children

which is a mixed neurological sample, the studyBathop, Knights, Stoddard by
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reading sets of 3 words made of words from listBAand others, and letting the
subject repeat words in List A(34).

In the part of recognition memory in the first ealt, Rey will conduct it
immediately after completing the 5 learning triatbaracterized by 30 words called
the 30-words story and asked to tell which wordsewferm the learning list or not.
Taylor omitted the part of recognition but replacédvith words in set 2 as an
interference trial and added trial V. At presdm RAVLT has been improved in a
number of ways, but the procedure proposed by Taglaonsidered the modern
fundamental method (34, 35).

In modern studies of the RAVLT, there are numemnaygs to carry out the
test, but most follow the Lezak version which astssof 5 learning trials with words
from list A, learning trial from list B, recall &l (Trial VI) followed by recognition
which is a story, word list or another method, velfigr 30 minutes after the recall trial
is the delayed recall (trial VII) and lastly is thecognition trial. In the present, there
have been developments to the original versionnmamy languages such as English,
Hebrew, German, Italian, Dutch, Greek, Portugu€éenese etc.

As in all tests, the RAVLT has its limitations. r§lly, there are numerous
reports of the norms in studies, making it impdsstb use norms to compare all the
results because of different methods, therefor@sing an appropriate norm should
use a study that has a normative group that idasimnd have the same administration
instruction. Secondly, the RAVLT has a ceilingeeff in some groups, which are
youths and bright individuals. In testing the elgleespecially amongst those with
possible cognitive impairment, there may be anaahstin the form of sensory or
motor deficit, confusion or lack of understandinghe test procedures(34).

Reliability

There are numerous studies showing the test-rddé¢stseparated into each
trial. Geffen, Butterworth and Geffen studied egilénce from parallel form which is
developed from the original form among volunteefrsaamormal group. During the
measurement of test-retest 6-14 days, wherebyrthegygs separated in half with one
group sticking to the original form first and th#éher group doing the parallel form as

the first form. It was found that test-retest mtd ranged from .12-.85, with
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reliability in Trial 1V, V, and VI, delayed recalind recognition that is correlation
ranging from .20-.85 (median r=.60) (34).

Delaney and colleaques found that this test haglathst-retest reliability
using the parallel forms: List A and List C in rgtiag within 1 month for the normal
group. There is a correlation range from .61 @irBtrial | — V and from .51 to .72 in
delayed recall and recognition trials (34).

Uchiyama and colleaques studied the test-retest data 322-person
sample group from Forms AB with separation time6omonths and in another 47
person sample group with a retest of 1, 2, and &syand found that test-retest
correlation of each trial have a significant caatien (34).

Snow, Tierney and Zorito in completed a study iB&and found that test-
retest of the RAVLT in the one year study has aiaredf .55 but in terms of total
number trial I =V the reliability is as high as @id in list be a low reliability of 0.38.
In the study of Crawford and colleaques it was tbtimat in terms of the alternate
form, the same set is able to be used without mymyfeant statistical difference (33).

Validity

Content Validity

The RAVLT has a decent content validity with adaalidity by being
able to clearly integrate the objectives of thel ta® verbal learning test that uses
words that easy, simple, and generally known, dsaseusing a simple methodology.
In RAVLT testing, the subjects must learn the wordshe list and then followed by
the interference list, a step that measure retentibiich must be complete sometime
after, showing the capacity of memory function alehr verbal learning(34).

Concurrent Validity

There are numerous studies of factor analytic itiditate concurrent and
criterion validity of the RAVLT, such as the studiyRyan, Rosenberg and Mittenberg
among a sample group of 108 men who are psychetdcmeurological patients using
the WAIS-R, Wechiser Memory Scale (WMS) and RAVLTsing principle
component factor analysis with varimax rotation.heTresults indicated that the
RAVLT is directly correlated to other verbal memaegts (34).
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Crossen and Wien conducted an comparison studyebatthe RAVLT
and the CVLT and found that they are correlate®2tat Trial 1, .33 in trial 5, .47 in
word recall, and .37 in short delay recall (34).

There are numerous other studies concerning factalytic which found
the correlation between the RAVLT and other veno@&mory test, but did not find
correlation with motor and visuospatial tests. #Wddally, Malec and Thompson
reported the relationship between the RAVLT anddhiejective symptoms reporting
tests as well (34).

In terms of comparing the RAVLT and neurodiagrostiethod research
and confirm lesions, there are numerous studiegedisand is conducted on numerous
groups of patients such as patients with focallwratdesions, temporal lobe epilepsy,
brain injury, and dementia etc. Miceli studied thalian version of the RAVLT using
scores from trials I-V and delayed recall (15 mas)tin patients with focal cerebral
lesions who have received neurodiagnotic diagnedisch consists of 82 right
hemisphere injured patientéd 67 left hemisphere damaged patients. It wasdo
that left hemisphere patients clearly had loweresdhan right hemisphere patients
but no score differences were found from scordes#s in each lobe such as temporal
versus frontal versus occipital versus parieta¢(8B).

The study of Ivnik and colleaques found that RAV&dores for patients
with left hemisphere damage is lower than scorepftients with right hemisphere
damage. M. Jackson, Fux reported that the RAVL3eissitive to different memory
disorders such as among heavy drinkers, who soare@léspite no neurological signs.
Janowsky conducted a study among Korsakoff and dfotimat that scores were
consistently poor for all 5 trials, but scores ioy®d in the part of recognition which
is tested after the 5 trials. In the same admatisin, frontal lobe patients scored low
in all 5 trials, but score similar to the normabgp in recognition, which indicates that
they are able to learn the word list, but haveidaliffy in retrieving, organizing, and
keeping track of memory in the word list (33)

Ivnik studied RAVLT score of temporal lobe epilggsatients (TLE) both
pre- and post-surgery and found that scores fdrTlelE and right-TLE are not
different, but post-surgery it is found that leff patients have lower scores(33, 34).

In 1994, Ivnik studied a group of 533 normal elgeahd 422 elderly people in the



Darunee Montientong Literature Review / 32

mixed neurological group consisting of 81% demen@% vascular disorder and
psychiatric illness, and 3% substance abuse anddfdbat average index for the
RAVLT among the patients was lower than normal by-11.9 SD which indicate the
ability to distinguish abnormalities.

Mitrushina and colleaques found that in the grooip early stage
Alzheimer’s disease, there is a learning curve diogs not change much through the 5
trials, averaging about 6 out of 15 words(33). iddally, Bigler found that there is
intrusion between list A and list B more than arlgep group. Tierny reported that
when there is progression of the disease to theeratel stage, word memory in trial 5
is reduced to 5 on average, but when the diseasprbgressed to the severe stage it is
found that in trial 5 retrieval is reduced to ari@age of about 2.6 words.

Additionally, in the study of Vakil & Blachsteimi1993 (33) concerning
the relationship between the RAVLT and other leggrinstruments, it was found that
there is a correlation ranging from .50 to .65, #rat a study of factor analytic in the
normal group showing that the RAVLT is a tool tiséble to measure memory in the
part of acquisition, storage, and retrieval.

Moderate Variables of the RAVLT

1. Age. In most standard studies of RAVLT scordwre will be
distinguish by age, and is found that in genera significantly affects scores. For
children, scores improve with age, and for adsit®res decrease with age. However,
in the study of Munson where no correlation wastbwith children between 13-16
years old(34). Studies in children sample grdopmd significant correlations such
as the study of Bishop among children aged 5-16sye&o are mixed neurological
(head injury, epilepsy, LD, attention deficit dider). The study found a correlation
between age and the total scores for trials 1-Vgy= recall and recognition memory.
Talley reported the correlation of age and RAVLTorsc between children with
learning disabilities and adolescents ranging fréhto .36(34). Quesy and Megran
studied a large number of patients in patients g#heral illnesses at VA hospital and
found that learning ability amongst those oldentfi@ is reduced by 50% compared to
those between 15-24 years(34, 37).

2. Education. The correlation between educatod RAVLT scores

ranges from low to moderate. Geffen found sigaifiiccorrelation between the level
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of education and scores for Trial Il to V(34). Wama reported a correlation
between level of education and scores for trial v multicenter AIDS Cohort
Study(34). Davidoff found that level of educatisncorrelated with RAVLT scores
for acute spinal cord injured patients(34). Theoré of Mitrushina did not find any
correlation between level of education and RAVL®res in retirees(37).

3. Intelligence. Reports of study of the coriielatoetween intelligence and
RAVLT scores are rather few and often did not fmedny correlations. Geffen and
colleaques found that intelligence and RALT scoaes significantly correlated in
Trials 1, VI, and delayed recall. Similarly, Queaynd Berger compared WAIS FSIQ
scores and found a significant correlation with RAV scores in the part of
recognition memory but not for learning(34).

4. Gender. Reports about gender and RAVLT scaresunclear such the
normative study in one of the three studies thatlgeaffects RAVLT scores, whereas
the other two studies did not find the same comatus However, in studies that are
interested in gender, most will find that RAVLT ses in women are higher than men,
but in the study of Forrester and Geffen did natfthat gender affected RAVLT
scores in children between 7-15 years of age(8#vertheless, according to Munson
who reported that RAVLT scores for groups aged @3rars of age, were higher in
girls than in boys in the part of learning tridh the part of the study of 134 normal
individuals aged between 16-76 years by SavageGauvier and found no effect of
gender on RAVLT scores(34, 37).

5. Ethnicity and Culture. There are few studigsaathe effects of ethnicity
and culture on RAVLT scores. In the United Statéshiyama and colleaques studied
the effects of ethnicity on RAVLT score using a géangroup of 2,059 homosexual
and bisexual males who are HIV-1seronegative afd @Pthis group represents the
minority. This group uses only scores for triabkly and found that ethnicity affects
scores in trial V significantly(34). Additionallfhe WHO conducted a study on the
RAVLT in different countries where Maj made certaihanges to the order of the
words from the original version for certain cultsirseuch as turkey, curtain etc, and
developed the A WHO/UCLA version. There have bstedies using the original and
new studies in Germany, Italy, Thailand and Zaitecl found that significant score

differences for each country in the original vensbut not in the new version(34, 37).
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6. Clinical Diagnosis. There are numerous stughegh indicate mixed
group from neurological and normal groups, whertfgy RAVLT test in each group
such as educationing adults by Powell, among tHerlgl nu Drebing, Van, Gorp,
Stuck, Mitrushina, & Beck; Ivnik, Smith, Malec, Kolen, &Tangalos. Powel
suggested a way to distinguish normal groups fraurological patients using the
score criterion in trial V which is less than owuafto 12 and the total score in Trial I-
V equaling 50 or less(34). Debring studied andppsed cutoff scores for various
diseases. Ivnik found that the average score éoralogical patients will be lower
that normal by 1.7 — 1.9 SD by comparing from Magoms(34).

In the study of neurological patients where theafolesion is known
conducted by Miceli, Caltagirone, Gainotti, Masulé Silerveri found that RAVLT
scores were lower for those with left hemisphestoles compared to other patients.
Nevertheless, specific lesion sites within the hefinisphere(34).

RAVLT scores will decrease with patients such asnAsics. Butter,
Mungas, Squire & Shimamura found characteristica lglarning curve which displays
not change as well as patients with Dementia, dilnler's, Huntington, Parkinson
and Korkoff as well(34).

Studies by Bigler, Mungas and O’Donnell among h&adima patients
found that the learning curve increased with eaiath, tut the overall score is lower
than the normal group, which is the same charati@found in mild head injury and
learning disabilities group as well(34).

In the study of Mungas, among psychiatric patietdsy scores were
found, which Wolf, Ryan, and Mosnaim additionallyoposed that psychiatric
patients with tardive dyskinesia will have even éowcores(34).

The study of Sutker in a malnutrition group fromspners of war who
experienced substantial weight loss found that RAViscores were low.
Nevertheless, Szmokler did not find that charastieramong anorexics(34).

There are numerous studies that are interestagptying the RAVLT to
HIV patients which found a variety of results, ramggfrom scores that were lower
among those infected and some studies that didfindt any difference when
compared to a controlled group. In the study oaAfRgnd colleaques found that AIDS
will have scores than regular group. Whereas Kdie not find any RAVLT score
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difference in the regular group and the infectesugrwho are in the early stages of
the disease progression(34).

It is found that in many diseases, the severityhef disease is correlated
with lower RAVLT scores such as dementia patient®vare Alzhiemer's type,
Wilson’s disease, head trauma and learning disgbili

1.Emotion Status. There are some studies thadtia@eathe effects of the
emotional status on RAVLT scores. Mostly it isiial that patients with depression
will have lower scores than normal. Chiuli andleatjues found that depression
patients have false positive tendencies which aesed by similar voices in
recognition memory(34). Ginotti and Marra found RA scores differences among
elderly who are pseudodementia from depressiontwimakes their scores lower than
normal. Nevertheless scores are higher than Alzé&epatients(34).

Additionally, there are test of the relationship tibeen RAVLT
performance and psychological measures of depressioh as Query and Megran,
which found that the state of depression whicloistl with the MMPI affect RAVLT
scores only for trial 1 only. Hinkin studied amohV patients and found that Beck
Depressive Inventory (BDI) is related to RAVLT sesronly for scores on trial B and
found no significant differences between RAVLT &between low score groups <9
and high scores >20 in the BDI(37)

In terms of studies of the relationship betweenietgxmeasures and the
RAVLT Wiens did not find any correlation betweenPART scores and the
Spiellberger State-Trait Anxiety Inventory but Unkén and Bowden found a clear
relationship between the RAVLT Trial |-V total atite State Anxiety from the Srait
Trait Anxiety Inventory (r=.57). Additionally, Giis et al. also found significant
relationships between the Profile of Mood Stategiéty score and RAVLT Trial I-V
total (r =.28, p<.05) as well(34).

Therefore, it can be found that there are manyofacthat influence
RAVLT scores, both large and small, and thereftwe interpretation of the scores
must be done so carefully, and take into consiaerathese factors.
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Conceptual Framework

Learning is a fundamental human characteristic and memory is created by
learning that is permanent and able to be recalled which is called the memory process.
According to the approach of Atkinson and Shiffrin, the memory process consists of
three steps, namely encoding, consolidation (successful storage) and retrieval.
Learning and memory often affect our lives. Memory problems are causes by a
number of reasons, and dementia is the leading cause of memory deficiencies in old
age. From the theories and bodies of research it is found that dementia patients will
have visual memory problems and verbal memory especially, initial stage patients will
have problems with new learning in the part of episodic memory. The Rey Auditory
Verbal Learning Test (RAVLT) is a neuropsychological test that measures verbal
memory in the part of episodic memory by measuring immediate memory learning.

The aforementioned have been compiled and summarized as follows.
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CHAPTER 111
MATERIALSAND METHODOLOGY

This is a descriptive research to study the meamescfor the Rey
Auditory Verbal Learning Test for the normal elgeahd elderly with dementia

1. Population and sample

2. Research tools

3. Research procedures

4. Data analysis and statistics

Population and Sample

The population and sample of this study were thenab elderly people
who are part of the Chiang Mai Neurological Hodpaalerly people’s club, and
elderly patients suffering from dementia at the Meyn Clinic, Chiang Mai
Neurological Hospital.

The sample group was derived using clinical foatiohs (38) and
population ratio to calculate the 10% frequencyhefdementia patients (39, 40)

Fraction expose = 0.96; Relative risk =0.10

Confidence Level = 0.95: Power = 0.80; Ratio = 1.00

Sample size = 74.35; case size = 37.17; contrel=si27.17

Using this method, a total of 74 peoples are usdte evaluation, in two
groups

The first group:

1. 37 elderly dementia patients at the Memory Clioi the Chiang Mai
Neurological Hospital, including both males and &&s who were diagnose with
dementia by a neuropsychologist and with the falhgwcriterions

1.1 Between 60-85 years of age

1.2 At least a pratom 4 education

1.3 Has mild or moderate dementia, with a TMSE ecor
between 10-23 points
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1.4 No physical abnormalities that hinder pgp@étion in the
experiment
1.5 Volunteers to participate in the research
The second group:
1. 37 elderly people in the Chiang Mai Neurologitkspital, including
both males and females with no dementia, with ¢tlewing criterias.
1.1 Between 60-85 years of age.
1.2 At least a pratom 4 education.
1.3 Has no characteristics of cognitive deficieasigth TMSE
scores of more than 24 points.
1.4 Has no characteristics of depression with TMHQ
depression domain T-score of less than 65.
1.5Voluntarily participates in the research.

Research Tools

The research used to study composed of 4 tests.

The Rey Auditory Learning Test

The RAVLT consists of 15 words which are concreteins in two sets,
namely list A an list B (interference)

List A: drum, curtain, bell, ............

List B: table, ranger, bird, ............

List A will be tested 5 times, called trial I-V (mmediate memory). In each
trial, all the words in list A will be read for theubject to hear and afterwards, the
subject is asked to recite the word they remendat,is repeated 5 times. Then List
B is read out (interference) and the subject adkedecite words they remember
(proactive interference). Then Trial VI is admieigd immediately, asking the subject
to remember words in list A (retroactive interfezep After 30 minutes, the subjects
are asked to recall words on list A (trial VII) aga After that recognition is done by
reading 30 words and asking the subject to idemttigther the word belong to list A,

true or false.
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The Thai Mental State Examination (TM SE)

The TMSE was developed by the Train the Brain Foiimiland as a
screening test to distinguish dementia in the gdneopulation. The test is
administered to subjects who must and answer tlestiquns and complete the test,
taking about 10-15 minutes, with a total of 30 psjnvith a cutoff point of 23 (scores
lower than 23 are considered to have dementia)sdlsevere depression have scores
between 25 — 30. The cutoff score for this reses @7 points in order to increase the
sensitivity value to match the score of Kulkull Y4IThe TMSE separates its variables
to six cognitive functions.

1. Orientation (6 points)

2. Registration (3 points)

3. Attention (5 points)

4. Calculations (3 points)

5. Language (10 points)

6. Recall (3 points)

The value of test’ quality are mean score of 27488 a standard deviation
of 2.022.

TheThai Mental Health Questionnaire (TMHQ)

Developed by SucheerRhattharayuttawat and colleagues. a tool that uses
a five point scale totaling 70 questions, develofediagnosed the mental health of
the general population. The test takes about B minutes, with scores given
between 1 -5 points. The test measured variablésaspects of mental health (41)
namely,

1. Somatization

2. Anxiety

3. Depression

4. Psychotic

5. Social Function

The quality of the test in terms of validity andiability of the TMHQ for
psychotic patients, uses a total of 1,205 subj&@8 men, 702 women, between 12-
74 years old), with results for the Cronbach’s Apboefficient between 0.82-0.94.
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The test also had a concurrent validity study nad tihe relationship between the Brief
Psychiatric Rating Scale (BPRS) and the GeneraltiM€uestionnaire, which results
suggest that the TMHQ is beneficial and is appedprior the use with this group of
the population.

Resear ch Procedures

The research had two stages in the proceduredlasgo

1. Test studying stage, translating and arrangioglsvin the words list by
considering the Greek and Brazilian versions of tds#(43,44). Additionally, socio-
cultural considerations for Thailand must be taketo consideration using the
following guideline

- direct translation

- in the case where the definition is askew, a m®nd will be chosen that
is familiar to Thai people in order to reduce thdtural barrier. The principle is to
choose 2-3 syllable words which are concrete namdas all the words in the same list
must not be related or similar to each other irmgerof sound and meaning.
Additionally, it must be a word that is commonlyedsin everyday speech and does
not exceed third grade education.

- The difficulty of the Thai and English words muappropriately
correspond with each other.

Consult validators and check test tool as well,luding 2 clinical
psychologists, 2 psychologist working in neurop®jofy, a Thai instructor, 2
English instructor, and a native English teacheo whderstands Thai.

2. Data collection

The test was administered to both groups usintyichehl tests starting in
June 2008 to January 2009, which include the faligwrocedure.

2.1 Meet with the sample group to introduce theggmtoand
build a good relationship, and ask for their coaien by briefing the objectives of
the study and benefits of the research.

2.2 Ask the patient history according to the peason

information questionnaire.
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2.3 Individual testing of the TMSE, TMHQ, and RAVLT
2.4 Data collection from the RAVLT

Data Analysisand statistics
The data collected will be analyzed using the feiig procedure
1. Descriptive Analysis

1.1 Descriptive analysis of data on sex, age, lef/ellucation,

and diagnosis by percentage and frequency
2. T-Test and Mann Whitney-U Test

2.1 The calculation of mean and standard deviatietween
regular elderly and demented elderly analyzed tfierdnce between their respective
scores using the t-test and Mann Whitney — U test.

2.2 Analyze scores for each aspects for groupsdsstv60-60
and 70 and above, using the t-test and Mann Whin@yest for both groups.

2.3 Analyze scores for each aspect for groups wditferent
level of education, elementary and middle schoaolcatlon for both groups using the
t-test and Mann Whitney-U test.

2.4 Analyze the difference between primacy andrregén the
regular group using the paired t-test.

2.5 Analyze the difference between primacy andrregén the
demented group using the paired t-test.

2.6 Analyze the difference between recency and lmigdthe

demented group using the paired t-test.
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CHAPTER IV
RESEARCH RESULTS

This is a descriptive study to study of the scooésthe RAVLT in
demented elderly people compared with normal gldezbple and study the problems
of the limitations, and approaches in using the RAWith Thai people. This study
included a sample of 74 people, separated int@apgof demented elderly patients in
the memory clinic in the Chiang Mai Neurological dppttal (37 patients) and elderly
people in the elderly people society at the Chidej Neurological Hospital (37
patients). The researcher has used the resultssotudy to analyze statistically, and
will present results of the data as follows.

Part 1 General characteristics of the sample group

Part 2 Results from the RAVLT in control participgrand demented
elderly people

Part 3 Comparison of the results from the RAVLTcomtrol participants and
demented elderly people
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Part 1 General Characteristics of the Sample Group

Table 1 Showing the number and percentage in control @paints and demented
elderly people categorized by sex, age and levetiatation

Dementia
General Patients Normal People P -value*
Information
Frequency Percentage  Frequency Percentage
Gender
Male 19 51.4 13 35.1 0.2407
Female 18 48.6 24 64.9

Age (years)

60 — 64 3 8.1 10 27.0 0.2515
65 — 69 9 24.3 6 16.2
70 -74 8 21.6 8 21.6
75-79 7 18.9 7 18.9
80 and over 10 27.0 6 16.2
Education
Primary 21 56.8 14 37.8 0.2133
School
Secondary 11 29.7 18 48.6
school
Bachelor 5 13.5 5 13.5
Degree

*p-value from Chi-square test
Table 1 shows the number of samples found thaetlaee more male
demented elderly than females, while there are niemsales than males. Upon
consideration of age, it was found that the groitp ¥he highest instance of dementia
is 80 years or older, and the most common ageeohtiimal elderly group is between
60-64 years old. Nevertheless, the most commonrageth groups there was only
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about 40.5% of samples in the 70-79 year groupgernms of level of education, it was

found that more than half of demented elderly pedd elementary education, and
normal elderly people had high school educationd @when the proportion of the

personal data is tested for both groups using Hreabies of sex, age and level of
education, it was found that there were no sigaificstatistical significance (p-value
=0.2407,0.2515,0.2133 respectively)

Table 2 Showing the lowest and highest values, mean amdiate deviation of age

for the normal and demented elderly

Sample Group Lowest Value Highest Value  Mean(x) S.D.
Normal Elderly 60 87 71.35 7.70
Demented Elderly 60 86 73.76 7.14

Table 2 showing the mean values of the samplepgrdound that both
groups have a similar mean age of 71.35 yearshtonormal elderly and 73.76 years

for the demented elderly.

Table 3 Showing the number and percentage of the demeidedyeseparated by

diagnosis
Diagnosis Frequency Percentage
Alzheimer’'s disease (AD) 25 67.6
Vascular dementia (VAD) 8 21.6
Alcoholic dementia (alcohol) 4 10.8

Table 3 Showing the number and percentage of tmeedted elderly
separated by diagnosis found that the most comnagndsis is Alzhiemer’s disease,

followed by Vascular dementia and alcoholic densergspectively.
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Part 2 Results from the RAVLT in control participants and demented

elderly people

Table 4 Showing the lowest and highest values, m@and standard deviation (S.D.)

of the scores in test in the normal elderly

RAVLT Score Minimum Maximum Mean (x) S.D.

Trial | 2 13 5.54 191
Trial Il 5 13 7.86 1.86
Trial Il 6 14 9.51 1.76
Trial IV 6 14 10.57 1.97
Trial V 4 14 11.35 2.28
Trial B 3 8 5.65 1.64
Trial VI 3 14 8.76 2.97
Trial VII 4 15 9.22 2.68
Trial I-V total 26 61 44.84 7.64
Proactive interference -1 11 5.70 2.50
Retroactive interference -2 7 2.59 2.13
Primacy 6 22 15.84 3.61
Middle 0 19 12.70 4.24
Recency 9 24 16.35 4.17
Hit 9 15 14.22 1.25
Cr 9 15 14.11 151
Fp 0 6 0.89 1.51
Miss 0 6 0.78 1.25
Repetition 0 39 7.76 7.29
Error 0 6 0.51 1.33
Error association 0 5 0.68 1.16
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Table 5 Showing the lowest and highest values, m@aand standard deviation (S.D.)

of the scores in test in the demented elderly

RAVLT Score Minimum Maximum  Mean (x) S.D.
Trial | 0 6 2.68 1.55
Trial Il 1 8 4.14 1.89
Trial 1 0 10 4.84 2.30
Trial IV 0 10 511 2.09
Trial V 2 11 5.54 2.08
Trial B 0 6 2.86 1.80
Trial VI 0 11 2.00 2.47
Trial VII 0 11 1.35 2.35
Trial I-V total 7 42 22.30 8.46
Proactive interference -2 8 2.68 2.11
Retroactive interference -1 9 3.54 2.10
Primacy 0 21 6.62 5.32
Middle 0 14 4.46 3.40
Recency 4 22 11.16 4.75
Hit 0 15 10.41 451
Cr 0 15 10.14 4.75
Fp 0 15 4.59 4.49
Repetition 0 12 2.19 2.61
Error 0 18 141 3.35
Error association 0 12 1.35 2.36
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Table 6 Comparison of the difference in RAVLT scores of tie@mal elderly with

and elementary and middle school education or highe

Middle School or
Elementary

RAVLT Score higher p - value
Mean (x) S.D. Mean (x) S.D.

Trial | 4.57 1.40 6.13 1.96  0.06b
Trial Il 7.07 0.83 8.35 2.14  0.066
Trial Il 8.79 1.37 9.96 1.85  0.048
Trial IV 10.07 1.59 10.87 214 0291
Trial V 10.64 1.69 11.78 250  0.0%9
Trial B 4.86 1.56 6.13 152  0.092
Trial VI 7.57 2.24 9.48 3.16 0.0
Trial VII 8.43 1.99 9.70 296 0.8
Trial I-V total 41.14 4.90 47.09 8.21  0.0%9
Proactive interference 5.79 1.93 5.65 2.84  (0%B78
Retroactive interference 3.07 1.94 2.30 2.22 d%94
Primacy 13.93 3.50 17.00 3.22 0.0
Middle 12.64 3.23 12.74 483  0.928
Recency 14.64 3.99 17.39 401 0850
Hit 14.07 1.54 14.30 1.06  0.6%
Cr 13.93 1.33 14.22 1.62  0.398
Fp 1.07 1.33 0.78 1.62  0.328
Miss 0.93 1.54 0.70 1.06  0.67
Repetition 6.50 4.64 8.52 8.52  0.699
Error 0.29 0.73 0.65 158  0.670
Error association 0.71 1.14 0.65 1.19 0889

(a) t-test
(b) Mann-Whitney Utest
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Table 6 found that scores from Trial I, Trial Mrial V, Trial B, Trial VI,
Trial I-V total, Primacy and Recency are differdsdtween both groups of normal
elderly with elementary and high school educatioralmove, whereby elderly people
with high school education or above had scoredfal I, Trial 1, Trial V, Trial B,
Trial VI, Trial I-V total, Primacy and Recency highthan elderly people with

elementary education with a statistical significao€ .05.

Table 7 Comparison of the difference in RAVLT scores of tiemented elderly

with and elementary and middle school educatiomger

Middle School or

RAVLT Score Flementary higher p - value
Mean (x) S.D. Mean (x) S.D.

Trial | 2.24 1.22 3.25 1.77 0.068
Trial Il 3.90 1.79 4.44 2.03 0.384
Trial 11l 5.00 1.90 4.63 2.80 0.6%0
Trial IV 4.62 1.72 5.75 2.41 0.164
Trial V 5.29 2.00 5.88 2.19 0.491
Trial B 2.29 1.65 3.63 1.75 0.093
Trial VI 1.76 2.21 2.31 2.82 0.5%6
Trial VII 1.00 1.61 1.81 3.06 0.584
Trial I-V total 21.05 7.07 23.94 9.99 0.3%0
Proactive interference 3.00 2.32 2.25 1.77 d295

Retroactive interference 3.52 2.23 3.56 2.00 d"868
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Table 7 Comparison of the difference in RAVLT scores of tiemented elderly

with and elementary and middle school educationiginer (cont.)

Middle School or
Elementary

RAVLT Score higher p - value
Mean (x) S.D. Mean (x) S.D.

Primacy 6.57 4.72 6.69 6.18 0.949
Middle 3.95 3.43 5.13 3.36 0.306
Recency 10.52 4.35 12.00 5.25 0.856
Hit 11.24 3.95 9.31 5.07 0.398
Cr 9.24 5.01 11.31 4.25 0.185
Fp 5.76 5.01 3.06 3.26 0.0%6
Miss 3.76 3.95 5.69 5.07 0.338
Repetition 2.24 2.79 2.13 2.45 0.664
Error 1.76 4.19 0.94 1.73 0.774
Error association 1.10 1.58 1.69 3.14 0964

(@) t-test
(b) Mann-Whitney Utest
Table 7 found that scores for almost all aspectplayed no difference
between normal and demented elderly people witmetary and high school
education or above, except for Trial B, where deextrelderly people with high

school education or above have a statisticallyisagmt higher score at .05
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Table 8 Comparison of RAVLT scores difference between 2ugso of normal

elderly namely ages between 60-69 years and 7@ year above

60 — 69 years old 70 years and above
RAVLT Score p - value
Mean (x) S.D. Mean (x) S.D.

Trial | 6.00 2.25 5.19 1.57 0.264
Trial Il 8.81 2.26 7.14 1.06  0.085
Trial Il 10.25 1.98 8.95 1.36  0.094
Trial IV 11.31 2.21 10.00 1.58  0.082
Trial V 12.19 1.56 10.71 255  0.080
Trial B 6.19 1.52 5.24 1.64 0.083
Trial VI 10.44 2.87 7.48 2.38  0.001
Trial VII 10.50 2.73 8.24 223  0.009
Trial I-V total 48.56 8.19 42.00 593  0.088
Proactive interference 6.00 1.93 5.48 2.89 0257
Retroactive interference 1.75 2.14 3.24 1.92  d%933
Primacy 17.81 2.59 14.33 3.60 0.2
Middle 14.06 3.84 11.67 433  0.089
Recency 16.63 4,57 16.14 3.94 033
Hit 14.50 0.82 14.00 1.48  0.287
Cr 14.50 1.32 13.81 1.60 0.095
Fp 0.50 1.32 1.19 1.60 0.095
Miss 0.50 0.82 1.00 1.48 0.287
Repetition 10.38 9.74 5.76 3.85  0.690
Error 0.69 1.35 0.38 1.32  0.387
Error association 0.94 1.44 0.48 0.87 0887
(@) t-test

(b) Mann-Whitney Utest
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Table 8 found that scores for Trial Il , Trial Irial IV, Trial V, Trial VI,

Trial VII, Trial 1-V total and Primacy are differéfor normal elderly between 60-69

years old and 70 years old and older, whereby nogtdarly 60-69 year old elderly

have a statistically significant higher score . .0

Table 9 Comparison of RAVLT score difference between 2 gsowf demented

elderly namely ages between 60-69 years and 7@ year above

60 — 69 years old

70 years and above

RAVLT Score p - value
Mean (x) S.D. Mean (x) S.D.

Trial | 3.50 2.02 2.28 1.10 0.086
Trial Il 4.17 2.25 4.12 1.74 0.8%0
Trial Il 5.17 3.04 4.68 1.91 0.6f8
Trial IV 5.83 2.52 4.76 1.81  0.3%8
Trial V 6.67 2.61 5.00 1.55 0.087
Trial B 3.58 2.23 2.52 1.48 0.089
Trial VI 3.25 3.22 1.40 1.80 0.0%7
Trial VII 2.42 3.63 0.84 1.18  0.4%3
Trial I-V total 25.33 11.37 20.84 6.41 0.392
Proactive interference 3.08 2.07 2.48 2.14 g8l
Retroactive interference 3.42 2.87 3.60 1.68 4575
Primacy 7.42 6.56 6.24 4.72 0.536
Middle 5.92 4.40 3.76 2.63 0.198
Recency 11.92 4.64 10.80 4.86 0811
Hit 10.25 4.31 10.48 4.68 0.7%7
Cr 12.00 3.36 9.24 5.11 0.193
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Table 9 Comparison of RAVLT score difference between 2 gsowf demented

elderly namely ages between 60-69 years and 7@ year above (cont.)

60 — 69 years old 70 years and above
RAVLT Score p - value
Mean (x) S.D. Mean (x) S.D.

Fp 3.00 3.36 5.36 4.82 0.137

Miss 4.75 4.31 4.52 4.68 0.737

Repetition 3.33 3.73 1.64 1.70 0.220

Error 1.33 2.57 1.44 3.71 1.060

Error association 1.00 1.60 1.52 2.66 0%13
(a) t-test

(b) Mann-Whitney Uest
Table 9 found that there is no score differencetha test between

demented elderly between 60-69 years and 70 yedralaove

Table 10 Testing the difference between Primacy and Receatyes in the normal

group
RAVLT Score Mean (x) S.D. t p - value
Primacy 15.84 3.61 -0.535 0.596
Recency 16.35 4.17

Table 10 found that there are no significant diatik difference at 0.05
between the Primacy and Recency values using thedpa- test
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Table11l Testing the difference between the Primary and eReg values of

demented elderly

RAVLT Score Mean (x) SD. t p - value
Primacy 6.62 5.32 -3.714 0.001
Recency 11.16 4.75

Table 11 found that Recency scores were higher Branacy scores for

demented elderly with a statistical significanc®di5 using the paired t — test.

Table 12 Testing the difference between Recency and Middlees in the demented

RAVLT Score Mean (x) S.D. t p - value
Middle 4.46 3.40 -7.601 <0.001
Recency 11.16 4.75

Table 12 found that amongst demented people Recaurgs were higher

than Middle scores with a statistical significané®.05 using a paired t — test.

Figure4.1 Mean performance of the Serial position betweenmabr
elderly groups and demented patients
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Part 3 Comparison of the results from the RAVLT betweennormal

elderly and demented

Table 13 Comparison of the difference between RAVLT scorédemented and

normal elderly

Demented Elderly Normal Elderly
RAVLT Score p - value
Mean (x) S.D. Mean (x) S.D.

Trial | 2.68 1.55 5.54 1.91 <0.01
Trial Il 4.14 1.89 7.86 1.86  <0.061
Trial Il 4.84 2.30 9.51 1.76  <0.01
Trial IV 5.11 2.09 10.57 197  <0.01
Trial V 5.54 2.08 11.35 2.28 <0.061
Trial B 2.86 1.80 5.65 1.64  <0.01
Trial VI 2.00 2.47 8.76 297  <0.061
Trial VII 1.35 2.35 9.22 2.68  <0.001
Trial I-V total 22.30 8.46 44.84 7.64  <0.061
Proactive interference 2.68 2.11 5.70 2.50 <0'®o1
Retroactive interference 3.54 2.10 2.59 2.13 d75
Primacy 6.62 5.32 15.84 3.61 <0.081
Middle 4.46 3.40 12.70 4.24 <0.061
Recency 11.16 4.75 16.35 4.17 <0.601
Hit 10.41 451 14.22 1.25  <0.061
Cr 10.14 4.75 14.11 151  <0.00h
Fp 4.59 4.49 0.89 1.51 <0.061
Miss 4.59 4.51 0.78 1.25  <0.001

Repetition 2.19 2.61 7.76 7.29 <0.081
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Table 13 Comparison of the difference between RAVLT scorédemented and

normal elderly(cont.)

Demented Elderly Normal Elderly

RAVLT Score p - value
Mean (x) S.D. Mean (x) S.D.

Error 1.41 3.35 0.51 1.33 0.187

Error association 1.35 2.36 0.68 1.16 0943

(a) t-test
(b) Mann-Whitney Utest
Table 13 found that scores for almost all aspecthe test were different
between the normal and demented elderly, wherebyalcelderly had higher scores
in almost all aspects with a statistical significarof 0.05 except in terms of Fp and
Miss where demented elderly scored higher withatissical significance of 0.05. No
difference were found between the normal elderlg damented elderly in terms of

retroactive interference, error and error assamiati
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Figure4.2 Mean performance of the RAVLT scores between normal

elderly groups and demented elderly
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CHAPTER YV
DISCUSSION, CONCLUSION AND RECOMMENDATION

This is descriptive study with objective of studying the structure of
RAVLT scoresin elderly people with dementia compared with regular elderly people,
as well as study the problems of the limitations and the approaches in using the
RAVLT with Thai people. This study uses a total sample group of 74 people
separated into one group of 37 elderly people with dementia at the Memory Clinic
Chiang Mai Neurological Hospital and another group and another group of 37 elderly
peoplein the Chiang Mai Neurological Hospital elderly people club.

The tool used in this research is the Rey Auditory Verbal Learning Test
which measures ability in verbal memory, individual information retention and data
analysisis done using a computer program to calcul ate percentages, averages, standard

deviation, dispersal, and score comparison using the t-test and Mann Whitney-U test.

Resear ch Discussion

In terms of personal information of the sample group, it was found that
there were more male demented elderly than females, whereas the normal elderly
group had a larger female representation. In both groups, most of the sample was
between 70-79 years old. In terms of level of education, it was found that demented
elderly people had elementary education and the normal group had middle school to
high school education. Nevertheless, the test variables in terms of sex, age, and level
of education had no significant statistical difference.

1.In the comparison of RAVLT results between norma elderly and
demented elderly, it is found that normal elderly had higher scores in ailmost al areas
than demented elderly with a statistical significance of .05 namely Tria 1, Tria I,
Tria I11, Tria IV, Trid V, Tria B, Tria VI, Tria VII, Tria 1-V total, Hit, Correct
Response and Repetition. The scores of false positive and miss in demented elderly
were higher than the normal elderly with a statistical significance of .05 excepting in

the part of proactive interference, retroactive interference, error and error association,
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where it was found that there was no statistioghiicant difference found between
both groups. Additionally, in remembering the ardé words from the list, it was
found that the normal elderly recalled more wordghe beginning and end of the list,
that is they have both primacy and recency efféd.for the demented elderly, it was
found that they remembered words toward the enttheflist better than other parts,
that is they only have recency effect.

The results of the demented elderly showed theye Hawer verbal
memory skills than normal elderly people which the standard and correspond with
the study of Zec which states that dementia is rarcb neurological disease, and
continues its progression reducing cognitive ahiktbnormalities which can be found
with the use of brain (4) and memory tests (45hisTs especially the case for early
stages of disease progression. Alzheimer patetithave significantly lower scores
in test of episodic memory, in the part of delayedall when compared with other
cognitive aspects (46). Mitchell found that almakttypes of dementia patients will
also have episodic memory dysfunction (8). Lishm@igren, Stegnel found that
memory dysfunctions often occur in the progressib\lzheimer’s, where patients
will have problems learning new things and havebfmms recalling and remote
memory. Additionally, Morris also found that Alzheer patients have memory
dysfunctions where they easily forget things, aravehworse consolidation and
incidental learning (31). The study of Schoenlarpng close head TBI, neoplasm,
stroke, dementia of Alzheimer type, presurgicalegsy left seizure focus, presurgical
epilepsy seizure focus patients and psychiatricugrevithout any neurological
diseases, found that RAVT scores are able to disishn Alzheimer patients from
psychiatric groups(47). Additionally, Gonzalez acolleaques also reported in a
study of subjective memory complaints (SMC) totglibhl6 individuals by using a
battery of neuropsychological tests followed londihally for 2 years and found that
RAVLT, which is one of the neuropsychological testgas able to predict the
progression into Alzheimer’s disease in the fufuben a score in Trial VI of O (48).

In the study of Butters, Wolfe, Martone, GranhadnCermark, Mungas
Squire & Shimamura found that RAVLT scores willloever in patients such as those
with memory and learning disabilities. Bigler, Rp#itrushina, Satz and Van Gorp

found that Alzheimer patients in the initial stagel have very low RAVLT scores in
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Trial 1 and Trial V with a score of about 6. Fuwetmore, Woodard, Dunlosky and
Salthouse also found that this group had difficulty recal (trial VI) after the
interference trial (Trial B) and also have charastes of answering words that are
not in the list (error) (8).

Balthazar M.L.F and colleaques reported in a stafiyMild Cognitive
Impairment (MCI) and mild Alzheimer’s disease hawpairment in episodic memory
tests (RAVLT) especially in delayed recall taski@l'vIl) which in the MCI have
average scores of 4.26 + -2.54. Mild AD have sdmrtveen 1.00+-1.25 and the
control group with scores 9.40+-3,20 which is samito the results in this study.
Nevertheless no difference was found in terms afasgic memory in the MCI and
control group (49).

In the part of the results of the scores from [Mrend Trial VIl which are
similar with this study including the study of Klkawicz-Mrowiee in the group of
Mild AD which scores in Trial | 2.5 (SD=1.54), Trigll 1.05 (SD=1.63), moderate
AD score Trial | 2.13 (SD=1.63), Trial VIl 0.19 ($D.75) and the control group with
average scores in Trial | at 4.67 (SD=1.93), TviRI(SD=3.21) (50).

In terms of scores for recognition, it was fouhdttthere are studies that
have similar results to this one, namely Gainattl &ara which found False Positive
as the separator of normals and depressive pseméndia patients from AD,
whereby in the normal group, there are no falsdatigesscores and only 15% of
depressive pseudodementia patients will have aswomore than 2, but among AD
patients, it was found that 81% have more tharis2 faositive answers(34).

Additionally, Van Gorp, Mirushina and colleaqudsoafound that False
Positive scores were 8.4 (SD=5.7) in AD, 1.8 (SD¥ AIDS dementia patients, 1.6
(SD=2.1) in normal elderly individuals. Moreovéierney reported finding of false
positive at 3.6 for moderate AD, 4.5 in severe A® in Parkinson’s dementia and
0.3 in normal(34).

In the part of recalling words in the order of tie, Bernard, Geffen,
Mitrushina, Taylor, Tierney found that normal elgeindividuals had both primacy
and recency effects, that is they are remember svisan the beginning and end of
the list. Conversely, demented elderly individuiladésre only recency effect (33,34).

From the study of Britt of a sample group of 127igds consisting of dementia,
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psychiatric , general medicine, head injury, regewas only found among dementia
patients (51)

Nevertheless, in this study, no score differengere found for proactive
interference and retroactive interference, caledldtom scores from trial I-Trial B,
whereby average scores for Trial | and Trial amalar for both group, specifically,
demented patients Trial 1=2.68, Trial B=2.86 andnmal elderly Trial 1=5.54 Trial
B=5.65 making no difference on the results. Néwaddss, the scores is able to tell
whether the immediate memory span for words in deete patients are lower than
normal elderly individuals. This corresponds witle study of Tierney which found
the norm in healthy adult males aged between 1BafBscores for trial | between 6.8
and 5.5, depending on age. In moderately impakktieimer's disease patients,
scores for Trial | were only 2.7 (SD=2.1)(33,37gtactive interference scores can
also be explained, such that retroactive interfezan calculated from trials V-trial VI
and indicate the ability for new information retent and retrieval. Although this
study did not find any difference in terms of reirtve interference in either groups,
but when considering the score details it can hendothat demented patients have
problems with retention of new information and imtal, that is scores in trial VI
were lower than in trial V, more than normal elgieihdividuals, with an average
value at 3.54 and 2.59.

When comparing scores for error and error assoniaho significant
difference was found for either group, but whensidering the scores themselves, it
is found that error and error association in noretdérly individuals, which is rare or
does not exist with scores at 0.51 and 0.68 reisedct This is similar to the error
scores reported by Geffen, Moar, O’Hanlon that #ydandividuals between 60-69
had an average of 0.7 in women and men 0.3, arldeiryO and above group, error
averaged at 0.5 in women, and 0.9 in men(33,3%)s Jtudy found that the demented
elderly had average error and error associatiomegalhigher at 1.41 and 1.35
respectively, which explains that the tendencystmantic or phonetic confusion that
is a confabulatory response in demented patienteigher than normal elderly
individuals.

2. Comparing RAVLT scores of normal elderly indivals at different age
groups found that those between 60-69 had higheesahan those in the 70 and
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above group at a statistical significance of .Q5Taals 11, Triall 1ll, Trial Iv, Trial VI,
Trial VII, Trial I-V total and primacy, which corsponds with the assumption and
study of Eustache and colleaques who found thatelaerly brain will have
deterioration in the part of the temperal cortegpbcampus, and limbic system,
which are all responsible for memory. Aging isretated with the deterioration of
memory, cognitive function, reaction time, and otfignctions. Additionally, the
development of neurodegenerative disease is ctadelaith age, such as Alzheimers
has a 50% frequency among 80-90 year olds, whichbeastated that this is the
results of the aging brain (52). Schofield studedderly in a community without
problems in terms of cognitive, and found that 3Eyorted memory problems. Foo
& Wright, Salthouse found that age affects memdrgnges, and when affects short-
term memory which includes immediate recall and kivy memory as well (31).
Vakil and Blachistein studied the Hebrew versiontioé RAVLT and also found
moderate difference between the less than 60 yaaisabove 60 years group for
scores in Trial v, Trial I-V, Trial B, and Trial MiB). Moreover, Graf, Uttl & Tuokko
studied normal elderly people between 65-95 anddosignificant difference for
scores fro trial I-V total and trial B (34).

3. RAVLT scores comparison of normal elderly indials at the
elementary and high school education (or abovejvetathat elderly people with a
high school education will have higher scores faalTl, Trial Ill, Trial V, Trial B,
Trial VI, Trial I-V total and primacy. This corrpsends with the assumption and study
of Geffen and colleaques who found a relationst@jwben the scores for Trial I-V.
Nevertheless, in terms the correlation of leveédfication to RAVLT scores, there is
only a moderate correlation (34).

4. RAVLT scores comparisons for demented eldengividuals with
different level of education found no difference ali parts of the test with any
significant statistical difference at .05 betweameénted individuals with difference
age groups or level of education, which can bearptl that dementia is a chronic
neurodegenerative disease, and has a steady mmiogreallowing the cognitive to
slowly to the extent that it affects other braindtions to point where age and level of

education has no effect on test results.
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Resear ch Conclusions

1. The sample group used in this study totaledngéviduals who are 60
years or older, separated into two group consistind7 normal elderly individuals,
and 37 demented elderly individuals. In terms @fspnal information, it was found
that there were more male demented elderly thaml'smvhereas the normal elderly
has more females than males. Both groups werdyruetiveen 70-79 years old. In
terms of level of education, it was found that mdsimented elderly people had an
elementary education and the normal elderly groag A high school education.
Nevertheless, when the personal data is teste@rinst of sex, age and level of
education, it was found that no significant statadtdifference were found.

2. The comparison of results from the RAVLT betweermal elderly
individuals and demented elderly people using thest and Mann Whitney-U test
found that normal elderly people had statisticaiynificant higher score at .05.

3. In the comparison of the difference between RA\Acores in the two
normal elderly groups, namely aged between 60-@978nand above, it is found that
scores for Trial Il, Trial 1ll, Trial 1V, Trial VI, Trial VII, Trial I-V total and primacy,
whereby the 60-69 years group had statisticallyniB@gant higher scores at .05
compared to the 70 and above group.

4. The comparison of RAVLT scores among normal rgdevith
elementary and high school education or highesas found that scores for Trial | ,
Trial Ill, Trial V, Trial B, Trial VI, Trial I-V total and primacy had a difference
between these two group, whereby those with a $igllool education had statistically
significant higher scores at .05 compared to thageelementary education.

5. The comparison of RAVLT scores of demented &dpeople with
different levels of education displayed no differerat a statistical significance of .05

between demented elderly people with differentagkeducation levels.
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Limitation and Applications of the RAVLT

1. The RAVLT is an approach to help decide whichhaémemory test to
use because it is concise, simple and does naotldigte recipient.

2. The venue of the test must be a peaceful plaie of distraction
because it is a memory test that depends on liggjeand should be careful to control
the environment from distraction the concentratbthe recipient.

3. The test requires a loud and clear voice, olosgrthe behavior of the
recipient as to whether they understand the instnuor have anxiety. A relationship
of trust should be created and put the recipieatri@lax and comfortable state.

4.1n Trials VI and VII, do not display rushed belwa when the recipient
is unable to recall the words, but they should heoaraged such as slowly thinking
through, this will the recipient who has anxietytberespond to the test.

5. During the 30 minute delay, care must be takantm administer any
similar verbal memory test because it can distuith the results of the test, but

instead use visual memory tests.

Recommendation and suggestions for futureresearch

1. There should be a specific study for specifimeetia diseases such as
Alzheimer’s disease, vascular dementia, frontakldiementia, in order to study the
scores structures, as well as study other brahlmopagies as well.

2. There should be a study on a larger sample graspwell as for
different age groups and levels of education tédstandard criterion for Thai people.
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APPENDIX A

List of validators

1. Associate Professor Kanokrat Sukhatunga
Department of Psychiatry, Faculty of Medicine, Sirirgj Hospital, Mahidol
University.
2.Assistant Professor Boonjira Thungsuk
English Department, Faculty of Liberal arts, Thammasat University.
3.Lecturer Phattanee Jotikasthira
Department of Thai and Oriental Languages, Faculty of Humanities,
Srinakharinwirot University.
4. Flight Lieutenant Tanaporn Suwanmano
Royal Thai Air Force Language Center.
5. Mr. Gwilym Griffiths
Royal Thai Air Force Language Center.
6. Lecturer Soisuda Imaroonrak
Department of Psychiatry, Faculty of Medicine, Sirirgj Hospital, Mahidol
University.
7. Miss Teeraporn Pudpong
Prasat Neurological Institute.
8.Miss Akanitha Seeboonruang
Neuroscience Center, Bangkok Hospital Medical Center.
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APPENDIX B

Exampleof theinstrument.

List A

Do
=)
=)

1 DRUM (15N

2 CURTAIN A

3 BELL NILA

4 COFFEE A

10

11

12

13

14

15
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Exampleof theinstrument (cont.)

30
—
=h.

ListB

DESK

RANGER

A1599

BIRD

UN

SHOE

9
ENINTN

10

11

12

13

14

15
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Exampleof theinstrument (cont.)

fii Recognition
1 TEACHER N3
2 RIVER 3iain
3 BRIDGE LEALRLY
4 FARMER F1IU
5
6

10

11

12

13

14
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