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Abstract

Objective: The present study aimed to compare the neuropsychological test parameters of dementia, depression, and MCl patients and
determine the disease-specific test characteristics and their relationship with electroencephalography.

Methods: Ninety-one patients who were admitted to the neurology outpatient clinic with forgetfulness complaints between October
2019 and March 2022 and whose neuropsychological tests were performed were included in the study. The files of these 91 patients were
reviewed retrospectively and their sociodemographic data were recorded. Furthermore, the EEG results which were taken during the
patients'evaluation period due to forgetfulness were evaluated. Neuropsychological tests were compared between patients with dementia,
MCl and depression. It was also investigated whether there was a relationship between NPT test parameters and EEG in patients with EEG
results.

Results: The study was completed with 87 patients. Of these 87 patients, 54 were female and 33 were male. Twenty-four patients had
depression, 16 MCl, and 47 dementia. All of the dementia patients had Alzheimer’s type dementia. When dementia, depression, and MC|
groups were compared, the age difference was statistically significant (P= 0.001). The mean age of the depression group was 66.5, the MCl
group was 73.5, and the dementia group was 77. WMS-I, WMS-II, WMS-IIl, WMS-IV, similarities test, clock drawing test, trail making test,
shape copying, language, and mood evaluation tests were statistically significantly different between the groups. There was no statistically
significant difference between the groups regarding gender, education level, dominant hand, and occupation. EEG background activity
frequencies were also examined between the groups, and there was no statistically significant difference.

Condlusion: In conclusion, when evaluating patients who present with the complaint of forgetfulness, a detailed neuropsychological
evaluation must be performed in addition to other diagnostic tests. Sensitive tests should be included to confirm the diagnosis, especially

in cases where being in between for the differential diagnosis. Thus, further studies are needed on this subject.
Keywords: Neuropsychological assessment, dementia, depression, mild cognitive impairment

Introduction

Dementia is a common cognitive disorder that significantly
affects the patient’s quality of life. Mild cognitive impairment
(MCI) is a clinical condition with a high risk of progression to
dementia. MCI is considered a prodrome of dementia that
includes more forgetfulness than expected for a person’s age,
but almost all of the daily functionality is preserved and does
not meet clinically probable dementia criteria.' It is known
that about half of the patients diagnosed with MCI develop
dementia within 3 years,' and estimated that in the 75-79 age
group, the incidence of MCI is 22.5 per 1000 people per year
and the number rises to 60.1 in the 85 and over age group.’
MCI is associated with a significant risk of developing
dementia, but approximately 18% of MCI patients do not
spontaneously revert to normal cognition and progress to
dementia.’ Due to the lack of effective disease-modifying
treatments for advanced dementia, diagnosis and disease
intervention at an early stage, particularly at the MCI stage, is
recognized as a critical strategy in disease management that
can potentially affect long-term outcomes. However, there is
currently no consensus on guidelines for routine screening of
MCI, resulting in a significant number of undiagnosed MCI
patients in the community.* Therefore, there is a need to
develop reliable tools that can be used from screening to
diagnosis.

Another condition that is mistaken with dementia is
depression in older adults. This condition, called late-onset
depression (LOD), appears for the first time after the age of
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50-65 and differs from early-onset depression in many areas.
It is known that some of these patients have cognitive disor-
ders.”” Moreover, depression is common during dementia and
may even appear as the first symptom of dementia.®

Today, Mini Mental Test (MMT) is generally used to sup-
port the diagnosis of dementia in neurology outpatient clinics.
However, this test is insufficient to detect MCI status. In this
case, a detailed neuropsychological evaluation may be guiding.
The present study aimed to compare the neuropsychological
test parameters of dementia, depression, and MCI patients
and determine the disease-specific test characteristics and
their relationship with electroencephalography (EEG).

Material and Method

Ninety-one patients who were admitted to the neurology out-
patient clinic with forgetfulness complaints between October
2019 and March 2022 and whose neuropsychological tests
were performed were included in the study. The files of these
91 patients were reviewed retrospectively and their sociode-
mographic data were recorded. Furthermore, the EEG results
which were taken during the patients’ evaluation period due to
forgetfulness were evaluated. The WMS (Wechsler Memory
Scale) (I-II) personal-actual information and orientation sub-
test was performed within the scope of the neuropsychological
assessment battery. WMS-R (III) mental control, WMS (IV)
logical story test, WMS-R (V) number range subtest, WAIS-R
(Wechsler Adult Intelligence Scale-Revised) binary similarity
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subtest, Verbal Fluency test, Clock Drawing test, Luria

Alternan Sequences Test, Stroop test, and Trail Making test

assessed attention and executive functions. Oktem Verbal

Memory Processes test (O-VMPT) and WMS (VT) visual pro-

duction subtest were used as memory tests. Line Direction

Determination test, Benton Face Recognition test, and Shape

Copying test were performed for visual-spatial evaluation.

Boston Naming test was used for language skills, and Geriatric

Depression Scale or Depression, Anxiety, Stress Scale (DASS)

tests were applied for mood assessment. If the patients were

clinically evaluated and able to reach a diagnosis, they were
included in one of the depression, dementia, and MCI groups.

The diagnosis of MCI was made according to the Peterson cri-

teria.” Four patients whose diagnoses could not be clarified

were excluded. The remaining 87 patients were compared in
terms of MMT, Montreal Cognitive Assessment (MoCA), and
neuropsychological assessment battery tests. First, the tests
were compared between the 3 groups together, then between
the MCI and depression and MCI and dementia groups. It was
also investigated whether there was a relationship between

NPT test parameters and EEG in patients with EEG results.

This study was performed as per the Declaration of Helsinki

and with the approval of University Faculty of Medicine Ethics

Committee.

Tests performed within the scope of neuropsycholog-
ical assessment battery:

1. WMS (I-II) information and orientation : It is a subtest in
which the person is evaluated regarding age, date of birth,
follow-up of current events, place, and time information.

2. Attention and Executive Function Tests
2.1. WMS-R mental control subtest (WMS III): It is a test

applied regarding the ability to maintain attention,
which is one of the frontal functions.

2.2. WMS Logical memory (WMS-IV): It is a test that
measures the reproducibility of the verbally given
story in the short and long-term recall.

2.3. WMS-R Digit span test (WMS-V): The digit span
test is divided further into two subtests. Straight
number range is used for ‘short-term memory’ evalu-
ation, while inverse number range is used for ‘com-
plex attention’ evaluation as it requires tracking skills.

2.4. WAIS-R similarities test : It is a subtest given for the
evaluation of abstraction skills.

2.5. Verbal fluency test: It includes lexical verbal fluency
tests (with letters K, A, S -in Turkish version-) sensi-
tive to frontal lobe lesions and semantic verbal fluency
tests (animal counting, fruit-name counting) sensitive
to temporal lobe lesions and used to measure fronto-
temporal entorhinal cortex functions.

2.6. Clock Drawing Test: It is a short-term practical
screening test that provides information on intellec-
tual and perceptual skills. It provides an assessment of
skills such as auditory comprehension, motor plan-
ning and management, visual memory and restruc-
turing, numerical knowledge, abstract thinking,
focusing and tolerance to frustration, inhibition of
physical properties of stimuli.

2.7. Luria Alternan Sequences Test: It is one of the bed-
side tests that evaluate sequencing, planning, and
ability to cope with distractors.

2.8. Stroop Test (Capa version): It is a test that measures
complex attention. As the duration of interference
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increases, the patient’s difficulty in maintaining atten-
tion and suppressing distracting stimuli emerges. It
requires literacy.

2.9. Trail Making test: It is a complex attention level-
determining test sensitive to motor speed and visual
scanning, assessing focused attention (A-form) and
category switching skills (B-form). It requires literacy.

3. Memory Tests

3.1. Oktem Verbal Memory Processes Test (O-VMPT): It
evaluates memory in areas such as primacy effect and
recency effect, creating a certain learning strategy,
recalling information, and recognizing information. It
helps to confirm the diagnosis by distinguishing the
secondary and primary types of memory
impairment.

3.2. WMS visual reproduction (WMS-VI): It is a test
used in the clinical measurement of visual memory.
Instant and long-term recall values are checked.

4. Visual-Spatial Skill Tests

4.1. Benton Face Recognition Test: It is sensitive to
damage to the “what” pathway in the visual associa-
tion cortex. It is used for the evaluation of occipito-
temporal region functions in visual-spatial skills.

4.2. Judgement of line orientation test: The occipitopari-
etal region is used to evaluate the “where” pathway
functions. Complex visual perception is measured.

4.3. Shape Copy Test: It is a practical short-term test used
to evaluate visuospatial restructuring ability.

5. Language Skill

5.1. Boston Naming Test: This test, which contains items
of varying difficulty, is used to measure the ability to
name the seen object.

6. Mood Assessment

6.1. The Geriatric Depression Scale (GDS): It evaluates
change of effect, restlessness, inactivity, disturbing
thoughts, withdrawal from life, negative judgments
about the past, present, and future.

6.2. The Depression, Anxiety, Stress Scale (DASS): It is a
test that evaluates stress, anxiety, and depression based
on self-report in 14 items.

Statistical Analysis

Statistical analyses were performed with Statistical Package for
the Social Sciences (SPSS) 22.0 (IBM, Chicago, Illinois, USA).
Kolmogorov Smirnov and Shapiro-Wilk tests were performed
to test the homogeneity and normality of the scaled data.
Pearson chi square and fischer were used for evaluation of
monimal data of each groups, student’s T for scale parametric
data, Mann Whitney-U for scale nonparametric data. Ona
way-ANOVA, Kruskal Wallis, posthoc multiple comparison
(Bonferroni) tests were used for analysis of multiple groups.
Univariate multinomial logistic regression test was performed
in multivariate analysis. A p-value of <0.05 was considered
statistically significant.

Results

Ninety-one patients who underwent neuropsychological tests
were included. However, 4 patients whose diagnosis could not
be clarified were excluded. The study was completed with 87
patients. Of these 87 patients, 54 were female and 33 were
male. Twenty-four (27.6%) patients had depression, 16 (18.4%)
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MCI, and 47 (54%) dementia. All of the dementia patients had
Alzheimer’s type dementia. The sociodemographic character-
istics of the patients are presented in Table 1 in detail.

All patients were planned to be applied to the same tests.
Nevertheless, tests that could not be completed by the patients
were not included in the study. Among the applied neuropsy-
chological tests, WMS-I was applied to 77 patients, WMS-II to
80, WMS-III to 64, WMS-IV to 50, WMS-V to 76, WMS-VI
68, similarities test to 78, clock drawing test to 79, Luria
Alternan Sequences Test to 76, verbal fluency test to 70, Stroop
test to 13, face recognition to 61, line direction determination
to 66, shape copying to 71, language to 75, trail making test to
23, SBST to 37, and mood tests to 68 patients (Table 2).

When dementia, depression, and MCI groups were com-
pared, the age difference was statistically significant
(P =0.001). The mean age of the depression group was 66.5,
the MCI group was 73.5, and the dementia group was 77.
There was no statistically significant difference between the
groups regarding gender, education level, dominant hand, and
occupation. WMS-I, WMS-II, WMS-III, WMS-1V, similari-
ties test, clock drawing test, trail making test, shape copying,
language, and mood evaluation tests were statistically signifi-
cantly different between the groups. In correlation with neu-
ropsychological tests, MMT was also statistically significantly
different between groups. While the MMT score was similar
in the depression and MCI groups, it was significantly lower in
the dementia group. Moreover, as expected, mood tests had
statistically significantly higher scores in the depression group.
EEG background activity frequencies were also examined
between the groups, and there was no statistically significant
difference (Table 3).

When dementia and MCI groups were compared in terms
of sociodemographic characteristics, there was a statistically
significant difference in terms of gender (P = 0.022). While the
MCI group consisted of 10 male and 6 female patients,
the dementia group had 14 male and 33 female patients. Male
patients were more in the MCI group, and female dominance was
observed in the dementia group. When the 2 groups were
compared in terms of occupations, it was determined that the
number of retired soldiers/policemen was higher in the MCI
group, and the number of housewives and retired teachers in
the dementia group was higher, and the difference was statisti-
cally significant (P = 0.047). There was no significant differ-
ence between the groups in terms of education level. When
neuropsychological battery tests were examined separately
between dementia and MCI groups, a statistically significant
difference was observed between WMS-II, WMS-IV, WMS-V,
similarity test, clock drawing test, trail making test, shape cop-
ying, and SBST (P = 0.02, P = 0.015, P = 0.038, P = 0.015,
P=0.01, P=0.026, P = 0.02, P = 0.029, respectively)

When the depression and MCI groups were examined
separately, no difference was observed between sociodemo-
graphic data. Similarly, no statistically significant difference
was determined in any of the NPT subtests when examined
separately. As expected, mood test scores were statistically sig-
nificantly higher in the depression group (P = 0.008).

Besides, when neuropsychological test parameters and
EEG background activity frequencies were examined in terms
of correlation, there was no statistically significant correlation
in any group.

The univariant multinomial regression analysis of the fac-
tors found in Table 3 is summarized in Table 4. When we
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Table 1. The Sociodemographic Characteristics of the Patients
71,83 +9,69 (42-86)

Age, year, mean * SD,range

Diagnosis, n(%)

Depression 24 (%27,6)
Mcl 16 (%18,4)
Dementia 47 (%54)
Gender, n(%)
Male 33 (%37,9)
Female 54 (%62,1)
Dominant hand, n(%)
Right 83 (%95,4)
Left 2 (%2,3)
Education, n(%)
Uneducated 2 (%2,3)
Primary school 29 (%33,3)
Junior high school 9(%10,3)
High school 25 (%28,7)
University 20 (%23)
Occupation, n(%)
Housewife 26 (%29,9)
Tailor 4 (%4,6)
Soldiers/policemen 5 (%6,9)
Engineer 4 (%4,6)
Doctor 2 (%2,3)
Official 14 (%16,1)
Teacher 9 (%10,3)
Driver 3 (%3,4)
Other 10 (11,5)

considered the depression group as the reference category, one
unit increase in the age variable increased the probability of
being diagnosed with dementia 1.129 times and the proba-
bility of MCI being 1.091 times. The impaired WMSI test
increases the probability of patients having dementia 6.697
times compared to depression but does not cause a significant
difference between MCI and depression diagnoses. Similarly,
defective WMS2, WMS3, and WM$4 tests increase the proba-
bility of patients having dementia compared to the probability
of having depression. In mood tests (DASS, GDS), a negative
correlation was determined between diagnoses. Accordingly, a
disordered mood test increases the probability of dementia by
0.200 units and the probability of MCI by 0.107 units. In other
words, the fact that this test had pathological results increased
the likelihood of patients having depression. A detailed review
of the Univariate multinomial regression analysis is presented
in Table 4.

Discussion

Alzheimer’s dementia (AD) is a type of dementia with insid-
ious onset and memory impairment. However, sometimes
mood disorders may occur in the early stages of the disease.”
Whether late-onset depression is a pre-stage of dementia or a
risk factor for dementia is still controversial. Most studies
report that 30-50% of individuals with AD present with symp-
toms of depression such as low mood, apathy, and social with-
drawal.'' These depressive disorders that occur in dementia
cause increased deficits in functioning, increased problem
behaviors, increased nursing home placement, caregiver
stress, and increased mortality.'*"?

Furthermore, a study has demonstrated that antidepres-
sant treatment stimulates neurogenesis and tropism, and
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Table 2. Neuropsychological Test Parameters of All Patients Verbal Memory Processes Test, n(%)

All abnormal 7
WMS-1, n(%) All normal 12
Abnormal 54 LSlow 6
Normal 23 TRS and LS: low 2
Abnormal 39
Normal 41 EEG, mean+SD,range 8,58 + 0,86 (6-10)
WMS-111, n(%) MMT, mean=£SD,range 24,35+ 4,13 (11-30)
Abnormal 57 MoCA, mean=SD,range 14,20 + 5,63 (6-23)
Normal 7
STM: Short term memory, LTM:Long term memory, SVF: semantic verbal
WMS-IV, n(%) fluency, LVF: lexical verbal fluency, LS: learning score, TRS: total recall score,
Abnormal 25 IMS: instant memory score, EEG: electroencephalogram, MMT: mini mental
Normal 25 test, MoCA: Montreal Cognitive Assessment.
WMS-V, n(%)
Abnormal 43 improves learning properties and differentiation and prolifer-
Normal 33 ation of new neurons.”* Therefore, strategies that promote the
WMS-VI, n(%) prevention, early diagnosis, and adequate treatment of depres-
Abnormal 21 sion can potentially prevent or delay dementia in older adults'
Normal 32 We can interpret this situation as depression as a modifiable
STM: Normal, LTM: Abnormal [l risk factor for dementia.
STM: Abnormal, LTM: Normal 4 Documented cognitive difficulties in elderly depressed
Similarities test, n(%) patients without dementia have been indicated to be within
Abnormal 62 memory, attention, naming, verbal fluency, visuospatial abili-
Normal 16 ties, processing speed, and executive functions.*'*'* Findings
. from studies that specifically evaluated the differences in
Clock drawing test, n(%) . .
Abnormal 51 memory profiles among AD patients when compared to
Normal 28 depressed patients show that although both groups exhibited
impaired performance on immediate and delayed recall tasks,
Luria Alternan Sequences Test, n(%) patients with depression generally retained the learned infor-
Abnormal . mation.® Studies have generally compared AD and depression
Ve, 3 or AD and MCI patients in terms of NPTs. We wanted to com-
Verbal fluency test, n(%) pare the NPT results by including all 3 groups in our study and
Both abnormal 29 aimed to determine the specific tests specific to each group by
Both normal 24 examining the pairwise combinations in addition to the triple
SVF: abnormal, LVF: normal 12 group. However, when MCI and dementia groups were com-
S ore, AR EloIn eI > pared, although we could detect differences between NPT
Stroop test, n(%) results, we could not determine any difference between MCI
Abnormal 9 and depression groups.
Normal 4 Long-term memory can be divided into two groups:
Trail making test, n(%) declarative memory and procedural memory.” Declarative
— 11 memory is an open process, conscious, and controlled. With
Normal 8 this process, visual or verbal information emerges at the end of
A form: Normal, B form: Abnormal 4 a conscious recall. Declarative memory consists of two parts,
. episodic and semantic memory. Semantic memory refers to
Face Recognition Test, n(%) . . . . .
Abnormal N general information about the world. Knowing the capital city
Normal 40 of Germany or mathematical formula is all about semantic
memory. It is not linked to a specific time frame. Semantic
Judgement of line orientation test, n(%) memory is not sensitive to loss or change of information.”’ On
Abnormal 52 the contrary, episodic memory is related to time and context.
bt 14 It is based on specific events in the person’s past. What we ate
Shape Copy Test, n(%) for dinner and where we last went for vacation are related to
Abnormal 25 episodic memory. Episodic memory is more sensitive to infor-
Normal 46 mation change and loss. With this information, we can say that
Language Skill, n(%) semantic memory is known,. and .episodic. memory is remenm-
J—— 26 bered.” Episodic memory impairment is typically the first
Normal 49 presenting symptom in AD. The region that modulates epi-
sodic memory is the medial temporal lobe structure. As we
Mood Evaluation, n(%) know, prominent medial temporal lobe atrophy develops in
Qg?rz;rral ig AD.”" Of the six main memory systems, episodic memory is
the most clinically relevant observed in AD.** Robust episodic
182
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Table 3. Comparison of Neuropsychological Test Parameters and Sociodemographic Characteristics of Patients with Dementia, Mild
Cognitive Impairment and Depression

No. Of Patients (%)
Clinicopathological Factors Depression mcl Dementia P-value
(24 patients) (16 patients) (47 patients)
Age, year, median, range 66,50 (42-86) 73,50 (63-83) 77 (52-85) P <0,001"
Gender, n
Male 9 10 14
Female 15 6 33 P =0.066
Dominant hand, n P=0441*
Right 24 15 44
Left 0 1 1
Education, n P=0,123*
Uneducated 1 0 1
Primary school 5 3 21
Junior high school 1 4 4
High school 9 4 12
University 8 5 7
Occupation, n P=0,099*
Housewife 10 1 15
Tailor 0 1 3
Soldiers/policemen 3 3 0
Engineer 2 0 2
Doctor 0 1 1
Official 5 4 5
Teacher 1 2 6
Driver 0 0 3
Other 1 3 6
WMS-I,n P =0,004*
Abnormal 11 9 34
Normal 13 4 6
WMS-II, n P=0,001%
Abnormal 7 3 29
Normal 17 11 13
WMS-IIl, n P =0,009*
Abnormal 14 9 34
Normal 5 2 0
WMS-IV, n P=0,001*
Abnormal 4 2 19
Normal 13 6 6
WMS-V, n P=0,082"
Abnormal 12 4 27
Normal 12 8 13
WMS-VI, n P =0,066
Abnormal 5 3 13
Normal 14 9 9
STM: Normal, LTM: Abnormal 4 1 6
STM: Abnormal, LTM: Normal 0 0 4
Similarities test, n P=0,009*
Abnormal 16 8 38
Normal 8 5 3
Clock drawing test, n p <0,001*
Abnormal 7 8 36
Normal 16 7 5
Luria Alternan Sequences Test, n P=0,115*
Abnormal 10 6 25
Normal 13 9 13
Verbal fluency test, n P=0,071*
Both abnormal 4 4 21
Both normal 12 5 7
SVF: abnormal, LVF: normal 3 3 6
SVF: normal, LVF: abnormal 2 1 2
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Stroop test, n P=0,146*
Abnormal 2 3 4
Normal 3 1 0
Trail making test, n P=0,002*
Abnormal 0 3 8
Normal 4 4 0
Aform: N, B form: B 3 1 0
Face Recognition Test, n P=0,313*
Abnormal 5 4 12
Normal 16 9 15
Judgement of line orientation test, n
Abnormal 14 10 28 P=0,099*
Normal 8 2 4
Shape Copy Test, n P=0,007*
Abnormal 4 2 19
Normal 18 11 17
Language Skill, n P=0,042¢
Abnormal 4 3 19
Normal 18 10 21
Mood Evaluation, n P =0,004*
Abnormal 15 2 9
Normal 8 10 24
Verbal Memory Processes Test, n P =0,060*
All abnormal 1 1 5
All normal 8 4 0
LS:low 2 0 4
TRS and LS: low 0 1 1
IMS, LS: low 2 2 5
IMS: low 1 0 0
EEG, median, range 9(7-10) 9(8-9) 9 (6-10) P=0827"
MMT, mean + SD, range 27,07 £2,15(23-30) 27,25+25(24-30) 21,86 +3,91(11-28) P <0.001°
MoCA, mean + SD, range = 17 +5,25(10-23) 10 + 3,16(6-13) P=0,087

STM: Short term memory, LTM:Long term memory, SVF: semantic verbal fluency, LVF: lexical verbal fluency, LS: learning score, TRS: total recall score, IMS: instant
memory score, EEG: electroencephalogram, MMT: mini mental test, MoCA: Montreal Cognitive Assessment, SD: standart deviation; Min:minimum; Max:maximum;

FAnova test;
2 tests;
"Kruskal Wallis test

memory is required to remember to turn off the stove, take
medicine, pay bills, and not get lost while driving. Deficiencies
in these functional areas are initially unclear and can often be
attributed to normal aging by the patient. During this period,
NPTs are guiding the detection of episodic memory disorders.
SBST is an important test that can distinguish many memo-
ry-related parameters from each other. In our study, SBST was
statistically significantly different, especially in the compar-
ison of AD and MCI groups. SBST test was applied to 15 AD
and 8 MCI patients in total, and this test was abnormal in all
dementia patients, while it was normal in half of MCI patients.
This situation suggests how valuable the SBST test is in differ-
ential diagnosis and that it should be applied in NPT. Another
distinguishing test in our study is considered WMS-V. WMS-V
was defective in 50% of depressed patients, 67.5% of dementia
patients, and only 33% of MCI patients. This result indicates
that this test may not be very helpful in the differential diag-
nosis of patients with depression, but might be a guide when
distinguishing between dementia and MCI. Of course, making
a differential diagnosis with one or two tests will not be the
right method. However, trying to apply these tests while per-
forming NPT can make our work easier. The tests used in the
NP battery are not standard everywhere. However, if it is
determined which tests are more sensitive through studies,
these tests may become standard in the coming years.

184

Studies have shown that performance-based measures
that evaluate functional status in addition to NPT are more
successful than NPT alone in distinguishing clinically normal
elderly people from MCI. With the Harvard Automated Phone
Task developed in this regard, patients are asked to perform
tasks such as bank transfers or selecting a new primary care
family physician using the voice response system. It was
reported that with this task assessment, clinically normal
elderly, MCI and young normal participants can be distin-
guished.”*° However, since our study was designed retrospec-
tively, functional status evaluation could not be performed.

Cognitive evaluation is especially crucial in MCI patients.
The separation of cognitively healthy elderly people with MCI
with NPTs not only provides early diagnosis but also allows
pharmacological and non-pharmacological treatments to be
started as early as possible, thus preventing cognitive decline.
Studies have reported that neuropsychological evaluation is
more sensitive than some neuroimaging and cerebrospinal
fluid (CSF) biomarkers for the distinction of MCI and AD.”
Some studies argue that standard NPTs can be used to distin-
guish preclinical AS from healthy elderly, while some studies
argue that standard NPTs are not sensitive’”** and that special
tests should be used.””! Contrary to AD, it has been reported
that semantic memory is more affected in MCI.*>** Figurative
language comprehension assessments also show promise as
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Table 4. Univariate multinomial logistic regression analysis
of characteristics factors for Patients with Dementia, Mild
Cognitive Impairment and Depression

Characteristics Univariate analysis
OR (95% Cl) P-value

Age

MCI 1,091 (1,013-1,174) 0,021

Dementia 1,129 (1,060-1,203) < 0,001
WMS1

MCI 2,659 (0,639-11,06) 0,179

Dementia 6,697 (2,053-21,84) 0,002
WMS2

MCI 0,662 (0,140-3,123) 0,603

Dementia 5418 (1,809-16,22) 0,003
WMS3

MCI 1,607 (0,255-10,13) 0614

Dementia 150367587 <0,001
WMSs4

MCI 1,083 (0,154-7,642) 0936

Dementia 10,29 (2,418-43,81) 0,002
Similarities test

MCI 0,800 (0,197-3,254) 0,755

Dementia 6,333 (1,486-26,99) 0,013
Clock drawing test

MCI 2,612 (0,678-10,05) 0,163

Dementia 16,45 (4,531-59,78) < 0,001
Shape Copy Test

MCI 0,818 (0,128-5,233) 0832

Dementia 5,029 (1,419-17,83) 0,012
Language Skill

Mcl 1,350 (0,250-7,278) 0,727

Dementia 4,071 (1,168-14,19) 0,028
Mood Evaluation

MCI 0,107 (0,19-0,610) 0,012

Dementia 0,200 (0,063-0,632) 0,006
MMT

MCI 1,043 (0,611-1,782) 0,876

Dementia 0,459 (0,283-0,744) 0,002

*The reference category is: depresyon.

precise measures of cognition. Figurative language skills may
be impaired especially in early AD** and MCL* A study pub-
lished in 2022 in which neuropsychological evaluations of 35
MCI and 56 healthy volunteers were performed reported that
MCI patients had worse performance in MoCA and semantic
memory tests.” In this study, it was revealed that especially
semantic memory and figurative language skills tests are more
sensitive than standard psychometric tests in distinguishing
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MCI patients from healthy volunteers. In this case, we can
conclude that episodic memory is more prominently affected
in AD patients, and semantic memory is more prominently
affected in MCI and preclinical AD.

Another study concluded that patients with amnestic
mild cognitive impairment (aMCI) had an 8.6-fold higher risk
of conversion to AD when compared to patients reporting
memory problems without objective deterioration in neu-
ropsychological tests.” In a study published in 2018, GBD,
aMCI, and healthy controls were monitored for AD conver-
sion for 4 years. At the end of 4 years, 41 of 60 aMCI patients
and 57 of 115 LLD patients had converted to AD. None of the
66 healthy volunteers who were followed up did transform to
AD. Crude risks for developing AD at 4 years from baseline
were 68.33% and 49.57% for the aMCI and GBD groups,
respectively.”” The gender difference observed in our study
also supports the hypothesis that not every MCI patient pro-
gresses to dementia. Because in our study, there was a male
predominance in the MCI group and a female predominance
in the dementia group. If each MCI had progressed to
dementia, we would expect more male patients to be seen in
the dementia group.

There are also studies comparing NPTs of patients with
MCI and depression. A study by Benson et al. on depression
subjects determined that MMSE scores were not significantly
different from aMCI subjects.”® Our study determined no sta-
tistical difference between neuropsychological tests between
MCI and depression patients, and only mood tests had higher
scores in depression patients.

The limitations of the study can be listed as the inability to
apply the same tests to all patients, to perform tests to evaluate
the functionality of the patients, the low number of MCI
patients, and the retrospective design of the study.

Conclusion

In conclusion, when evaluating patients who present with the
complaint of forgetfulness, a detailed neuropsychological eval-
uation must be performed in addition to other diagnostic
tests. Sensitive tests should be included to confirm the diag-
nosis, especially in cases where being in between for the differ-
ential diagnosis. Thus, further studies are needed on this
subject.
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