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Comparison of Cognitive Impairment Diagnosis
Criteria in Clinical Settings: Conventional vs.
Neuropsychological

ABSTRACT

Background: Theories on Alzheimer disease pathogenesis propose a gap between path-
ological changes and the onset of clinical symptoms. The early detection of cognitive
decline is crucial for the implementation of preventive strategies. Mild cognitive impair-
ment is a transitional stage and an accurate diagnosis is vital. However, the diagnosis of
mild cognitive impairment varies due to inconsistent diagnostic criteria. This study aims
to explore the effectiveness of comprehensive neuropsychological criteria, including all
cognitive domains, for diagnosing cognitive impairment in clinical settings.

Methods: The study included 509 subjects with subjective cognitive complaints between
2017 and 2021. They were diagnosed using the conventional and neuropsychological cri-
teria, and the results were named the complex criteria (conventional criteria—-neuropsycho
logical criteria).

Results: Concordance between the conventional and neuropsychological diagnostic
criteria diagnoses was 87.82%. Some participants diagnosed with mild cognitive impair-
ment or dementia using the conventional criteria were classified as normal according to
the neuropsychological criteria. Notably, the mild cognitive impairment - normal cogni-
tion (MCI-NC) and dementia (DEM)-NC (normal cognition) groups exhibited distinct char-
acteristics. The MCI-NC group had higher depression scores (P=.008) and better memory
performance (P=.026) and executive function (P=.020) than the MCI-MCI group. The
DEM-NC group had better instrumental activities of daily living (P < .001) than the DEM-
DEM group.

Conclusion: This study highlights the complexity of diagnosing cognitive impairment
and the importance of comprehensive criteria. Relying solely on conventional criteria may
lead to overdiagnosis. The neuropsychological criteria consider various cognitive domains
and better discriminate between individuals with MCls or other factors that contribute to
cognitive difficulties.
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Introduction

Theories explaining the pathogenesis of Alzheimer's disease (AD), including the amyloid
hypothesis, suggest a large gap between the onset of pathological changes and the onset of
clinical symptoms.! There is currently no curative treatment for AD. Nevertheless, detecting
the disease in its early stages may help slow cognitive decline through the use of preven-
tive measures such as cognitive, physical, and social intervention strategies.? Mild cognitive
impairment (MCI) is a transitional state between normal age-related memory decline and
AD. Conversion rates from MCI to AD ranged from 4% to 23% in community-based samples
and from 10% to 31% in clinic-based samples.>* Therefore, several studies have attempted
to diagnose MCl accurately and early. Considering the pathological mechanism of AD, early
detection of biomarkers such as amyloid and tau is ideal; however, this approach is not suit-
able for application in all patients in real-world clinical settings due to challenges such as
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cost and accessibility.” Recently, the effectiveness of relatively inex-
pensive plasma-based amyloid and tau tests has been verified, and
positive research results have been reported on Multimer Detection
System-Oligomeric Amyloid-f measures that can be applied clini-
cally. Consistent reporting should be repeated in the future.®

Humans are aging, and the prevalence of dementia is rapidly increas-
ing. In 2011, the largest generation in the history of the U.S. popu-
lation (Baby Boomers) reached the age of 65 years. By 2030, the
proportion of the U.S. population aged 65 years and older is pro-
jected to increase significantly, reaching 74 million seniors in the
United States. They comprised more than 20% of the total popula-
tion. The total per capita healthcare and long-term care payments for
Medicare beneficiaries with AD and other dementia-related illnesses
in 2022 will be nearly 3 times the payments for other Medicare ben-
eficiaries in the same age group from all sources ($43,444 per person
for people with AD and other dementias; $14,593 per person for peo-
ple without dementia).” Therefore, a cost-effective method for early
diagnosis of dementia is required. A brief screening tool can provide
practical and cost-effective assessment.® Currently, screening tools
are used to detect cognitive impairment, such as the Mini-Mental
State Examination (MMSE)® and Montreal Cognitive Assessment.'
The MMSE is the most widely used tool for providing an overall mea-
sure of cognitive impairment in clinical, research, and community
settings. However, a recent study found no evidence to support the
important role of the MMSE as a “stand-alone single-dose test” in
identifying patients with MCl who developed dementia.”

Another problem with the diagnosis of MCl is that there is no con-
sistent diagnostic criteria. Mild cognitive impairment has many
competing definitions and criteria.’? First, several studies used the
following criteria: (1) memory complaint; (2) normal activities of daily
living (ADL); (3) normal general cognitive function; (4) abnormal
memory for age; and (5) not demented. Some studies have specifi-
cally defined the degree of cognitive decline as 1.5 standard devia-
tions (SDs) below the age-adjusted norms. Second, the MCI criteria
recommended by the International Working Group (IWG) on MCl is
as follows: (1) neither normal nor demented; (2) evidence of cogni-
tive deterioration shown by either objectively measured decline and/
or subjective self-reported decline and/or informant in conjunction
with objective cognitive deficits; and (3) preservation of ADL.” Third,
the MCI criteria of the Alzheimer Disease Neuroimaging Initiative
(ADNI; http://www.adni-info.org), used in many studies, are: (1) sub-
jective memory complaints reported by themselves, study partner,
or clinician; (2) objective memory loss defined as scoring below an
education-adjusted cut-off score (1.5 SD) on delayed recall of Story
A of the Wechsler Memory Scale- Revised Logical Memory Test;
(3) global Clinical Dementia Rating (CDR) score of 0.5; and (4) general

MAIN POINTS

« Early detection of cognitive decline is important, but there are no
consistent diagnostic criteria.

« The conventional criteria are commonly used in clinical practice,
but therisk of false positives and false negatives has been reported.

 Neuropsychological criteria based on comprehensive neuropsy-
chological test results consider various cognitive domains and
better discriminate between individuals with subjective cognitive
complaints.
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cognitive and functional performance sufficiently preserved such
that a diagnosis of dementia could not be made by the site physician
at the time of screening.’ In addition, the recently revised National
Institute on Aging and Alzheimer Association criteria® and IWG-2 cri-
teria'® emphasize neurodegenerative biomarkers and diagnose pre-
clinical stages before MClI.

These conventional criteria for MCl can be problematic because they
rely on impairment of a single neuropsychological test, clinical judg-
ment, or limited neuropsychological assessment utilizing a “one test
equals one domain” methodology which has been shown to increase
the risk of false-positive diagnoses of MCL.'*"” Additionally, a high
false-negative error rate based on the conventional criteria for MCl
has been reported, suggesting the risk of missing an MCl diagnosis.'®
These false positives and false negatives may lead to increased medi-
cal costs and social burdens.

Jak et al suggested that comprehensive neuropsychological (NP)
criteria offer an optimal balance of sensitivity and reliability by using
a more liberal >1 SD cutoff for impairment (rather than a 1.5-2 SD
cutoff), with the need for at least 2 impaired scores within a cogni-
tive domain. When the NP criteria were applied to the ADNI, an indi-
vidual was considered to have MCI if any of the following 3 criteria
were met: (1) an impaired score, defined as >1 SD below the age-
corrected normative mean, on 2 measures within at least one cog-
nitive domain (i.e., memory, language, or speed/executive function);
(2) one impaired score, defined as >1 SD below the age-corrected
normative mean, in each of the 3 cognitive domains examined; or (3)
a Functional Activities Questionnaire score of >9 indicating depen-
dence in 3 or more daily activities. Within the ADNI, approximately
one-third of the participants diagnosed with MCl using conventional
criteria were cognitively normal (CN) when diagnosed using the NP
criteria.'”” Moreover, participants who were re-diagnosed with CN
using neuropsychological methods had many characteristics, such
as imaging findings, genetic biomarkers, and pathological findings
that were more consistent with CN than with MCI."”

The validity of the NP criteria has been verified in many studies.
However, the cognitive domains included in the NP criteria were
memory, language, and executive functions, whereas the remain-
ing visuospatial functions and attention abilities were excluded.
Previous studies have used data from research groups rather than
from subjects in actual clinical settings. Therefore, this study aimed
to analyze the results of a periodic comprehensive NP test (all cog-
nitive domains, including attention and visuospatial functions) in
subjects who visited the hospital because of subjective cognitive
complaints (SCCs) in clinical settings. Accordingly, the purpose of
this study was to examine the characteristics and differences when
diagnosing NP compared to the conventional criteria commonly
used previously.

Material and Methods

Subjects

All subjects were outpatients or inpatients with SCC who visited
Yeungnam University Hospital for neuropsychiatric evaluation
between January 2017 and February 2021. Among the 1242 partici-
pants, an evaluation was performed using the conventional and NP
criteria. Three hundred seventy-three participants lacking the data
necessary for both criteria were excluded, and a total of 509 subjects

213
—


http://www.adni-info.org

Alpha Psychiatry 2024;25(2):212-219

were included. The study was approved by the Institute Review Board
(IRB) of Yeungnam University Hospital (Approval IRB No: YUMC 2019-
07-028, Date: July 28, 2019). All the participants provided written
informed consent.

Neuropsychological Assessment

The data were collected by a psychiatrist and trained psychology
graduates. The participants completed a comprehensive neuropsy-
chological assessment evaluating 5 cognitive domains: memory,
language, attention, visuospatial, and frontal (executive) functions.
All domain scores were considered to follow a normal distribution,
and the mean and SD were estimated according to age, education
level, and sex, and converted into standard scores.?® Additionally, the
Barthel’s ADL (B-ADL),?' Korean Instrumental ADL (K-IADL),??and CDR
scales?® were used to assess daily function and social activity.

Among these neuropsychological tests, the results used in this study
were the z-scores of 2 tests in each of the 5 cognitive domains for
cognitive function and instrumental ADL (IADL) for daily function:
(1) Attention: digit span forward and backward tests;** (2) Language:
fluency and the Boston Naming Test (BNT);?* (3) Memory: the Seoul
verbal learning test (SVLT)—elderly version delayed recall and rec-
ognition;* (4) Visuospatial functions: the Rey Complex Figure Test
(RCFT)¥ copy score and copy time; and (5) Executive functions: the
Stroop Test?® and Trail Making Test (TMT).?° For each test result, a
z-score corrected for age, sex, and educational level was used except
for language fluency (Table 1).

Conventional Criteria, Neuropsychological Criteria, and Complex
Criteria

In this study, diagnoses of normal cognition (NC), MCl, and demen-
tia (DEM) based on conventional criteria were defined as follows:
(1) CN is a subject with no test score lower than —1.5 SD; (2) MCl is
lower than —1.5 SD in at least one of the tests; and (3) DEM is lower
than —1.5 SD in at least one of the tests, and IADL z-score is higher
than 0.43.3°

Diagnosis with the NP criteria was as follows: (1) NC is a subject who
does not satisfy both (A) and (B) of MCl; (2) MCl is a subject who

Table 1. Detailed List of Subscales Used in the Study

Domain Subscales (z-Score)

Attention Digit span forward Digit span backward
Language Fluency (fluent/non-fluent) Boston naming test
Memory SVLT delayed recall SVLT recognition

Visuospatiall Fx. RCFT copy score
Executive Fx. Stroop test (color reading)
Daily Fx. IADL

Fx, function; IADL, instrumental activities of daily living; RCFT, the Rey Complex
Figure Test; SVLT, the Seoul Verbal Learning Test.

RCFT copy time
Trail making test A
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satisfies the following (A) or (B), and at the same time IADL is higher
than 0.09 and lower than 0.43: (A) 2 tests lower than —1 SD within a
cognitive domain; (B) at least 1 test lower than —1 SD in all domains;
and (3) DEM is a subject who satisfies the MCl criteria and has an IADL
above 0.43 (Table 2).%

Furthermore, the results of each diagnosis based on the above 2 cri-
teria were grouped together and named the “Complex criteria”. For
example, if a subject is diagnosed with MCI based on the conven-
tional criteria and with NC based on the NP criteria, the complex cri-
teria would be named MCI-NC.

Statistical Analysis

Descriptive statistics and frequency analyses were conducted to
examine the demographic information of the participants and
groups classified according to the complex criteria. These include
mean score and SD of age and educational years, and sex ratio.
Descriptive statistics were given with mean (standard deviation) and
frequencies with percentages. Then, independent sample t-tests and
chi-square cross-validations were conducted to compare the differ-
ences between MCI-NC and MCI-MCI and DEM-NC and DEM-DEM
groups based on the complex criteria for each variable except lan-
guage fluency. It was compared between the fluent and non-fluent
groups using the Fisher's exact test. Statistical analyses were per-
formed using the Statistical Package for the Social Sciences (SPSS®)
version 21.0 for Windows (IBM SPSS Corp., Armonk, NY, USA), and
P-values < .05 were considered significant.

Results

Demographic Characteristics

This study included 509 participants (316 women and 193 men) who
underwent baseline evaluations. The mean and SD of the subjects’
age and years of education were 72.17 + 9.89 years and 7.54 + 4.57
years, respectively (Table 3). The mean MMSE score was 20.57 + 4.72
points, CDR-Global Score (GS) was 1.13 + 0.43, CDR-Sum of Boxes
(SOB) score was 5.96 + 2.89, B-ADL score was 17.29 + 4.21, I-ADL
score was 1.14 + 0.86, and short version of Geriatric Depression Scale
(SGDS) score was 6.34 + 4.8 (Table 3). When the subjects were diag-
nosed by the complex criteria, the number of subjects in each group
was as follows: NC-NC = 31, MCI-NC = 35, DEM-NC = 24, NC-MCl =1,
MCI-MCI = 93, DEM-MCI = 0, NC-DEM = 2, MCI-DEM = 0, and DEM-
DEM = 323 (Figure 1).

Characteristics of the Group Diagnosed as Cognitively Impaired
by Conventional Criteria but Normal by NP Criteria: Comparisons
of the Groups Diagnosed with Complex Criteria (Conventional
Criteria—NP Criteria)

When diagnosed based on the conventional and NP criteria, the con-
cordance rate of the diagnosis was 87.82%. That is, of the total 509
subjects, there were 447 subjects diagnosed with NC-NC, MCI-MCI,

Table 2. Definition of Each Criteria

Conventional Criteria

NP Criteria

NC No tests lower than —1.5 SD

MCl criteria (1) and (2) are not satisfied.

McCl At least 1 test lower than —1.5 SD

(1) Two tests lower than —1 SD within a cognitive domain or (2) At least 1

test lower than —1 SD in all domains, and IADL score between 0.09 and 0.43

DEM

At least 1 test lower than —1.5 SD and IADL score above 0.43 MUl criteria are satisfied and IADL score above 0.43

DEM, dementia; IADL, instrumental activities of daily living; MCI, mild cognitive impairment; NC, normal cognition; SD, standard deviation; NP, neuropsychological.
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Table 3. Demographic Characteristics of Each Group Diagnosed by the Complex Criteria

NC-NC MCI-NC DEM-NC NC-MC MCI-MCI NC-DEM DEM-DEM Total

(n=31) (n=35) (n=24) (n=1) (n=93) (n=2) (n=323) (n=509)
Age (y) 77.48 +8.97 71.57 +7.86 76.96 +7.62 76.00 71.43 +8.28 83.50 72.8 +8.98 7217 +9.89
Education (y) 5.42(3.91) 8.44 (5.16) 5.21(3.89) 6.00 7.80 (4.69) 3.50 7.65 (4.68) 7.54 (4.57)
Female 24(77.42) 20(57.14) 15 (62.50) 1 54 (58.06) 2 200 (61.92) 316 (62.08)

Values are presented mean + SD or number (%).

DEM, dementia; MCl, mild cognitive impairment; NC, normal cognition; NP, neuropsychological.

n=1,242

v

Complex Criteria (Conventional-NP)

( excluded subjects due to
n= 373

L any missing values

| |

NC-NC
n=31

MCI-NC
n=35

NC-MCI
n=1

NC-DEM
n=2

MCI-MCI
n=93

MCI-DEM
n=0

DEM-NC
n=24

DEM-MCI
n=0

DEM-DEM
n=323

Figure 1. Summary of the evaluation process for all participants.

and DEM-DEM. Based on the NP criteria, some subjects who were
diagnosed with MCl (n=35) or DEM (n = 24) using conventional crite-
ria were diagnosed with NC. To further explore the characteristics of
the groups with discrepant diagnoses for each diagnostic criterion,
an analysis was conducted comparing them with the groups diag-
nosed as normal or cognitively impaired using both criteria. This is
based on the fact that a subject who receives the same diagnosis in
both criteria is likely to actually have that diagnosis.

NC-NCvs. MCI (DEM)-NC:Table 4 shows the results of the comparison
between those diagnosed with MCl or DEM using the conventional
criteria but diagnosed with NC using the NP criteria and those
diagnosed with NC using both criteria. The group diagnosed with
MClI using the conventional criteria but diagnosed with NC using the
NP criteria (MCI-NC) had significantly higher SGDS scores (P = .038).
Additionally, they showed significantly lower performance in both
the SVLT_delayed_recall (P < .001) and SVLT_recognition (P < .001).
The DEM-NC group, that is the group diagnosed with DEM by
conventional criteria but diagnosed with NC by NP criteria, showed
significantly lower scores on the MMSE (P = .033) and one subtest for
each cognitive domain except the language domain: Digit span
backward for attention (P = .040); RCFT copy score for visuospatial
function (P = .039); SVLT-delayed recall for memory (P < .001); and
TMT time for frontal function (P =.030).

MCI (DEM)-NC vs. MCI (DEM)-MCI (DEM): The results of the
comparison of the characteristics of the MCI-NC group versus the
MCI-MCI group and the DEM-NC group versus the DEM-DEM group
are summarized in Table 5. That is, comparison between groups
diagnosed with MCl or DEM by the conventional criteria but
diagnosed with NC by the NP criteria, and groups diagnosed
consistently with MCl or DEM by both criteria. First, in the
comparison results between the MCI-NC group and the MCI-MCI
group, the MCI-NC group had a significantly higher MMSE score (P =
.002), lower SGDS (P=.008), lower IADL (P < .001), and lower CDR_

GS and SOB (P < .001) than the MCI-MCI group. Considering the
differences in each cognitive domain, the MCI-NC group had
significantly higher SVLT_delayed recall (P = .026) and K-TMT time
(P = .020) scores. Next, in the comparison results between the
DEM-NC group and the DEM-DEM group, the DEM-NC group had
significantly higher B-ADL (P < .001) and lower CDR-GS and SOB
(P=.001and P <.001) than the DEM-DEM group. In the comparison
results for each cognitive domain, the DEM-NC group had
significantly higher BNT z-scores (P =.001), SVLT-recognition scores
(P < .001), SVLT-delayed recall scores (P = .035), Stroop test scores
(P=.001), and K-TMT-time scores (P < .001).

Discussion

The purpose of this study was to determine the characteristics of the
NP criteria compared to the conventional criteria commonly used
in clinical trials and research. In particular, we aimed to examine the
modified NP criteria, which includes all 5 cognitive domains (atten-
tion, language, memory, visuospatial function, and executive func-
tion) in more detail, and how they serve as a dementia diagnostic
tool for subjects in real clinical settings. This study provides valu-
able insights into the diagnosis of cognitive impairment in a group
of older adults in a clinical setting using both the conventional and
NP criteria. The results reveal several interesting findings that shed
light on the complexity of cognitive impairment diagnoses in older
populations.

In this study, the diagnostic concordance rate was 87.82% when diag-
nosed using the conventional and NP criteria. This suggested that the
2 criteria generally agreed with the diagnosis. However, it was nec-
essary to further explore the remaining 12% of participants. One of
the most noteworthy results was that some subjects who were diag-
nosed with MCI or DEM using the conventional criteria were diag-
nosed with NC using the NP criteria. In other words, there were cases
in which individuals were diagnosed as cognitively impaired by the
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Table 4. Comparison of Cognitive and Functional Characteristics by Group Diagnosed by the Complex Criteria: Comparison Between Those
Diagnosed with MCl or DEM by Conventional Criteria but Diagnosed with NC by NP Criteria and Those Diagnosed with NC by Both Criteria

NC-NC MCI-NC df P NC-NC DEM-NC df P

MMSE, mean (SD) 23.91 (4.01) 25.15(3.69) 51 437 23.91 (4.01) 19.60 (3.89) 37 .033*
SGDS 3.08 (2.47) 6.00 (4.00) 60 .038* 6.00 (4.00) 7.00 (5.06) 50 619
B_ADL 18.45 (3.21) 18.33(3.82) 56 935 18.45 (3.21) 19.90 (0.32) 39 173
I_ADL 0.53 (0.59) 0.09 (0.15) 32 .052 0.53(0.59) 1.17 (0.90) 46 .067
CDR_GS 0.77 (0.26) 0.54 (0.32) 63 .065 0.77 (0.26) 0.95 (0.16) 52 .079
CDR_SOB 3.32(1.89) 2.31(1.95) 62 213 3.32(1.89) 4.30(1.32) 53 187
Attention

Digit_span_forward —0.36 (0.73) 0.11(1.17) 62 254 —0.36 (0.73) —0.34(0.61) 53 948

Digit_span_backward 0.09 (0.85) —0.55(1.22) 61 .162 0.09 (0.85) —0.91 (1.24) 44 .040*
Language

Naming_K_BNT 0.38(0.82) —-0.37(1.14) 57 .086 0.38(0.82) —0.17 (0.66) 51 ARR
Visuopatial Fx

RCFT_copy 0.01 (0.69) —1.09 (2.21) 40 128 0.01 (0.69) —1.24(1.75) 28 .039*

RCFT_copy_time 0.27 (0.80) —0.58(1.53) 56 114 0.27 (0.80) 0.00 (1.16) 43 538
Memory

SVLT_delayed_recall 0.31(0.73) —1.02 (0.84) 64 <.007** 0.31(0.73) —-1.19(0.83) 52 <.007**

SVLT_recognition 0.13 (0.80) —1.47 (1.29) 51 <.007** 0.13 (0.80) —0.33(0.57) 53 .149
Frontal Fx

StroopTest —0.06 (1.10) —0.96 (1.12) 64 .059 —0.06 (1.10) —0.83(1.37) 39 167

K_TMT_time —-0.50(1.61) —1.16 (1.56) 39 315 —-0.50(1.61) —2.02(1.09) 27 .030*

NC-NC MCI-NC b P NC-NC DEM-NC Ve P

Language fluency, n (%)

Fluent 11 (100.0%) 12 (92.3%) 0.883 1.000 11 (100.0%) 10 (100.0%) - -

Non-fluent 0 (0.0%) 1(7.7%) 0 (0.0%) 0 (0.0%)

BNT, Boston Naming Test; BADL, Basic Activities of Daily Living; CDR, Clinical Dementia Rating; DEM, dementia; GS, global score; IADL, Instrumental Activities of Daily Liv-
ing; K-TMT, Korean trail making test; MCl, mild cognitive impairment; MMSE, Mini-Mental State Exam; NC, normal cognition; RCFT, the Rey complex figure test; SD, standard
deviation; SOB, sum of boxes; SGDS, short version of Geriatric Depression Scale; SVLT, the Seoul verbal learning test; NP, neuropsychological; Fx, Function.

*Significant at the .05 level.
**Significant at the .01 level.

conventional criteria but were classified as normal according to the
NP criteria. This is the critical point of interest in this study.

This study examined the characteristics of 2 main groups with dis-
crepant diagnoses: MCI-NC (diagnosed as MCI by conventional cri-
teria but NC by NP criteria) and DEM-NC (diagnosed as dementia by
conventional criteria, but NC by NP criteria). When performing this
analysis, we assumed that subjects with a consistent diagnosis were
more likely to be diagnosed. MCI-NC individuals had significantly
higher SGDS and poorer performance on memory-related tests
than the NC-NC group. This suggests that they may experience
cognitive deficits due to factors such as depression, rather than true
MCI. Individuals with DEM-NC exhibited lower MMSE scores and
poorer performance in various cognitive domains except for lan-
guage. This indicates that they might have cognitive difficulties but
may not meet the criteria for dementia as per the NP approach. The
group diagnosed with DEM according to the conventional criteria
can be interpreted as the group that showed findings lower than
the standard on one scale in each area. The NP criteria are mean-
ingful in that they aim to compensate for the vulnerability of “one
test equals one domain”.'®'” Using actuarial-based neuropsycho-
logical methods, we avoid the difficulty of interpreting individually
impaired scores on a single cognitive test and apply a cutoff score
for impairment that optimizes classification rates, this may reduce
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overinterpretation and minimize the chance of false-positive diag-
nosis of MCl or DEM 333

The study further compared individuals within the NP criteria:
MCI-NC vs. MCI-MCI and DEM-NC vs. DEM-DEM. MCI-NC individu-
als had better MMSE scores, lower depression scores, and higher
scores on delayed recall and executive function tasks than MCI-
MCI individuals. This suggests that MCI-NC individuals may have
milder cognitive impairments and better overall cognitive func-
tioning. Looking at the characteristics of the groups diagnosed
with NCin the NP criteria, these are characteristics that have been
repeatedly mentioned as risk factors that can predict the onset
of AD in the existing literature. Many studies have reported that
memory tests are the best predictors of future cognitive impair-
ment. For example, the Selective Reminding Test,3*** the Free and
Cued Selective Reminding Test,*® the California Verbal Learning
Test,*” Various recall tests, including the Rey Auditory Verbal
Learning Test*® and the Story Recall Test,***' have been used in
many studies to predict cognitive decline. In addition, many stud-
ies have shown that it is useful when combining memory tests
with executive function tests or language tests; for example, pre-
dictions are made with high accuracy when an episodic memory
test is combined with a naming test or verbal fluency test.*? These
results suggest that a risk group with characteristic cognitive
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Table 5. Comparison of Cognitive and Functional Characteristics by Group Diagnosed by the Complex Criteria: Comparison of Those Diagnosed
with MCI (DEM) by the Conventional Criteria but Diagnosed with NC by the NP Criteria and Those Diagnosed with MCI (DEM) by Both Criteria

MCI-NC McCI-McI df P DEM-NC DEM-DEM df P

MMSE, mean (SD) 25.15 (3.69) 21.51(3.42) 64 .002%* 19.60 (3.89) 19.45 (4.07) 20 910
SGDS 3.08 (2.47) 5.81(4.03) 74 .008** 7.00 (5.06) 7.13 (4.69) 27 937
B_ADL 18.33 (3.82) 19.54 (1.04) 30 .302 19.90 (0.32) 16.15 (4.55) 30 <.001**
|_ADL 0.09 (0.15) 0.27 (0.10) 49 <.001** 1.17 (0.90) 2.24(3.34) 27 317
CDR_GS 0.54 (0.32) 0.93 (0.17) 60 <.007** 0.95 (0.16) 1.22(0.48) 57 .007**
CDR_SOB 2.31(1.95) 4.74 (1.41) 66 <.001** 4.30(1.32) 6.84(2.51) 62 <.001**
Attention

Digit_span_forward 0.11(1.17) —0.19(1.02) 68 374 —0.34(0.61) —0.83(1.08) 38 167

Digit_span_backward —0.55(1.22) —0.81(1.08) 73 468 —0.91 (1.24) —1.23(1.24) 30 435
Language

Naming_K_BNT -0.37(1.14) —1.12(1.45) 105 .096 —0.17 (0.66) —1.90 (1.68) 54 .007**
Visuopatial Fx

RCFT_copy_score —1.09 (2.21) —2.46(2.71) 110 107 —1.24(1.75) —3.15(3.46) 60 .088

RCFT_copy_time —0.58(1.53) —0.14 (1.50) 91 370 0.00 (1.16) —0.48 (1.44) 32 316
Memory

SVLT_delayed_recall —1.02 (0.84) —1.85(1.02) 63 .026* —-1.19(0.83) —1.84(0.93) 27 .035*

SVLT_recognition —1.47 (1.29) —1.96 (1.54) 104 310 —0.33(0.57) —2.24(1.83) 59 <.001**
Frontal Fx

StroopTest —0.96 (1.12) -1.67(1.22) 68 .073 —-0.83(1.37) —2.38(1.39) 26 .001%*

K_TMT_time —1.16 (1.56) —3.12(2.63) 108 .020* —2.02(1.09) —4.37 (4.23) 58 <.001**

MCI-NC McCI-MCI Ve P DEM-NC DEM-DEM Ve P

Language, n (%) 2.904 .260 0.901 1.000
Fluency

Fluent 12 (92.3%) 37 (100%) 10 (100.0%) 88 (91.7%)

Non-fluent 1(7.7%) 0(0.0% 0 (0.0%) 8(8.3%)

BADL, Basic Activities of Daily Living; BNT, Boston Naming Test; CDR, Clinical Dementia Rating; DEM, dementia; GS, global score; IADL, Instrumental Activities of Daily Living;
K-TMT, Korean trail making test; M, mean; MMSE, Mini-Mental State Exam; MCI, mild cognitive impairment; NC, normal cognition; RCFT, the Rey complex figure test; SD,
standard deviation; SOB, sum of boxes; SGDS, short version of Geriatric Depression Scale; SVLT, the Seoul verbal learning test; NP, neuropsychological; Fx, Function.

*Significant at the .05 level.
**Significant at the .01 level.

changes in AD can be more accurately identified when diagnosed
using the NP criteria.

DEM-NC individuals had better IADL scores and lower global and
functional impairment scores than DEM-DEM individuals. This indi-
cates that individuals with DEM-NC may have less severe functional
impairments despite cognitive difficulties. These findings highlight
the importance of considering both cognitive and non-cognitive
factors, such as depression and daily functioning, when diagnosing
cognitive impairment in older adults. The NP criteria seem to differen-
tiate individuals with milder cognitive impairments or those whose
cognitive difficulties may be more related to factors other than neu-
rodegenerative diseases.* Clinicians should exercise caution when
diagnosing cognitive impairment and consider the broader context
of cognitive and functional status.

This study has some limitations, including a single assessment
point and a relatively narrow focus on cognitive and functional
measures. Longitudinal data and a more comprehensive assess-
ment of comorbid conditions will provide a more comprehensive
understanding. Since this study was conducted on individuals who
visited a university hospital and decided on their own to undergo
neurocognitive tests, they did not represent the entire population.
However, these subjects were not simply recruited for research,

but may represent persons with SCC that can be encountered in
actual clinical settings.

In conclusion, this study underscores the complexity of diagnosing
cognitive impairment in older adults, and the importance of using
comprehensive criteria that consider various factors. These findings
suggest that relying solely on the conventional criteria may lead to
overdiagnosis, emphasizing the need for a more nuanced approach
to understand cognitive decline in populations with SCC. Further
research is required to explore long-term outcomes and clinical
implications of these discrepant diagnoses.
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