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Abstract

INTRODUCTION: The present study aims to assess the differences between major

depressive disorder (MDD) and mild cognitive impairment (MCI) in terms of verbal

learning profile together with structural changes in the brain on magnetic resonance

imaging (MRI) and to reveal predictive factors forMCI.

METHODS: Fifty-six patients withMDD and 31MCI subjects were assessed using the

Turkish Verbal Memory Processes Test (VMPT). BrainMRI was used to evaluate sulcal

atrophy (SA), ventricular atrophy, periventricular whitematter hyperintensity (WMH),

subcortical WMH, basal ganglia infarct, medial temporal lobe atrophy, and infraten-

torial infarct scores based on the Modified Visual MRI Rating Scale (MVMRS). The

symptoms of depression were evaluated with the Beck Depression Inventory in both

groups. Demographic factors, VMPT scores, and MVMRS scores between MDD and

MCI groupswere compared. Also, potential predictors ofMCIwere analyzed by binary

logistic regression analyses.

RESULTS: The total scores of VMPT and the scores of VMPT subgroups, including

immediate memory, highest learning, total learning, and delayed recall, were sig-

nificantly higher in the MDD groups compared to MCI patients (Mann-Whitney U,

Student’s t-test, p < 0.05), indicating that higher scores were associated with better

memory. The totalMVMRS score and a subgroup ofMVMRS, the SA score, were signif-

icantly higher in MCI patients compared to theMDD group, suggesting more atrophic

changes and a higher burden of infarction in MCI patients. In our statistical analy-

ses, impaired immediate memory (p < 0.001; OR = 6.002; 95% CI: 1.996−18.042),

increased SA (p= 0.008; OR= 1.522; 95%CI: 1.118−2.073), and education (p= 0.028;

OR= 0.84; 95% CI: 0.719−0.981) were significant predictive values obtained through

backwardWald elimination in the binary logistic regressionmodel for detectingMCI.

CONCLUSION: Our findings suggest that VMPT may potentially represent a novel

neuropsychiatric test that might be combined with MRI-based morphometric evalu-

ationmethods, such asMVMRS.
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1 INTRODUCTION

Although depressive symptoms occur in a significant proportion of

individuals with mild cognitive impairment (MCI), the mechanisms

underlying the association between depression and cognitive decline

have not yet been elucidated. Among the various mechanisms pro-

posed for the common pathophysiology between depression and

MCI,1 a special role has been attributed to structural and func-

tional hippocampal integrity, a strong indicator of immediate memory

performance in both healthy and depressive patients.2

Based on the evidence of these structural and functional data, it

is not unreasonable to assume that the presence of depression has

been increasingly identified as a risk factor for dementia.3 However,

subsyndromal depressive symptoms can also be observed during the

prodromal phases of dementia, making not only a clear-cut diagnosis

in this intermediate zone challenging,4 but also appearing to increase

the risk of progression of dementia, which prompted us to evaluate the

impact of both factors onMCI.

The situation is also complicated by the fact that even some cere-

brovascular risk factors, aswell as cerebrovascular disease itself, play a

critical role in contributing to the development of MCI, dementia, and

depression late in life.5 This accords with a recent meta-analysis sug-

gesting that the incidence of not only MCI but also major depressive

disorder (MDD) increases significantly with age.6 However, as briefly

mentioned above, there are challenges in differentiating between

depression and MCI, given the existing body of data that supports

the presence of a subgroup with depression within MCI. This includes

considerable meta-analyses indicating the prevalence of depression

within MCI is 32%, suggesting that it is essential to consider that

depressed symptoms might also serve as early indicators or markers

of dementia.7 Another main reason contributing to the diagnostic dif-

ficulties betweenMCI andMDD is that cognitive impairment inMCI is

often less pronounced than in dementia. Additionally, there are some

overlapping critical brain regions responsible for emotions and cogni-

tionwhich present a strong rationale for the increased risk of dementia

in theMDDpopulation.

Especially worthy of mention here is that MDD patients with

cognitive impairment are also at a greater risk of developing demen-

tia compared to those without MDD.8 This, in turn, indicates the

importance of accurately identifying these patients by recommending

regular cognitive follow-up examinations.

However, such a clear-cut identification of these specific groups of

patients can be challenging, and a more comprehensive and specific

assessment is urgently required. In addition to well-known conven-

tional screening tools such as the Mini-Mental State Examination

(MMSE), we also need a more specific approach for these particular

groups of neurological and psychiatric diseases.

The Turkish Verbal Memory Process Test (VMPT)9 is one of the

most frequently used memory tests for this purpose due to its abil-

ity to elicit verbal information in several ways, focusing especially on

normal and interfered prefrontal executive functions.10,11 The VMPT,

an adapted and validated form of the Rey Auditory Verbal Learning

Test (RAVLT) for the Turkish population, has been extensively used in

various cognition studies and it has been shown that the VMPT is a

veryuseful test for assessingneurodegenerative andnon-degenerative

cognitive disorders, and MCI.10−12 Although the VMPT is a valuable

tool for detecting executive functions in patientswith cognitive impair-

ment, there is still insufficient data available regarding the radiological

correlates of these test scores. To fill this gap, we used a combina-

tion of the VMPT and the Modified Visual MRI (magnetic resonance

imaging) Rating Scale (MVMRS) in this present study. TheMVMRS has

been developed by Yalciner et al. as a scale that evaluates the atrophy,

white matter hyperintensities (WMHs), basal ganglia infarct (BGI), and

infratentorial infarct (ITI) together for proposing a practical and stan-

dardized MRI for the clinicians to be used in daily practice.13 In this

study, we used the MVMRS for detecting levels of WMHs, ventricu-

lar atrophy (VA), and parahippocampal atrophy, which were applied to

differentiateMDD fromMCI in the study population.

In this context, we have collected real-world data frompatientswho

applied for a non-specific memory clinic, making our findings valuable

and relevant for the general neurology population.

Our main aim was to show the utility of the MVMRS and cognitive

tests in distinguishing MDD from MCI and to evaluate the predictive

role of the existence of MDD and/or depressive symptoms in MCI

based on our previous work that indicated the value of the MVMRS

forpatientswith forgetfulness.Ourhypothesiswas suggestedbyYalcin

et al.’s observation that theMVMRS is a useful scale for discriminating

patients with Alzheimer’s dementia and depressive patients.13

2 MATERIALS AND METHODS

2.1 Participants

Participants diagnosed with MDD and MCI were recruited from the

general neurology clinic at the Bayindir Hospital Icerenkoy. Individuals

who completed evaluations of their neuropsychological anddepressive

complaints were included in this analysis (n = 87). Fifty-six pure MDD

patients and 31with pureMCI constituted the study group.

Depression and MCI were diagnosed based on all available clin-

ical and neuropsychological information by consensus of a panel

of neurologists, neuropsychologists, and psychiatrists in line with

international guidelines. All participants underwent a comprehensive

clinical assessment, including the Structured Clinical Interview for
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DSM Disorders (SCID) for the Diagnostic and Statistical Manual of

Mental Disorders, 5th Edition (DSM-V)14 to establish a history of

MDD. Also, MCI subjects were identified according to the criteria for

MCI,15 which included (1) a memory complaint, preferably confirmed

by an informant; (2) objective memory impairment, adjusted for age

and education; (3) normal or near-normal performance on general cog-

nitive functioning andnoorminimum impairment of daily life activities;

and (4) not meeting the criteria for dementia according to the DSM-V.

Using the Beck Depression Inventory (BDI; categorized as 0 to 9:

minimal depression, 10 to 18: mild depression, 19 to 29: moderate

depression, 30 to 63: severe depression) and the DSM-V, we included

patients who were either MCI or MDD, while excluding patients who

fell into the overlapping category between these two diseases, as well

as those with acute stages of depression and severe dementia that

might potentially bias the cognitive results.

Following neuropsychological assessments, the results were dis-

cussed in order to exclude other potential causes, such as acute

neurological diseases (eg, stroke, Parkinson’s disease, normal pres-

sure hydrocephalus), severe or unstable medical diseases (eg, cardiac

disease, hypertension, current infection, neoplasia, and clinically signif-

icant hepatic, renal, pulmonary, metabolic, or endocrine disturbances),

or the presence of comorbid diseases, including delirium, alcohol or

drug dependency, and schizophrenia. The studywas conducted in a ret-

rospective and double-blinded manner. Within that context, we have

excluded potential causes that can mimic a degenerative cognitive

status.

This retrospective study of clinical data was approved by the

Bayindir Hospital Icerenkoy Ethics Committee (2010/826). Due to the

retrospective nature of the study, no informed consentwas required or

obtained.

2.2 Modified Visual MRI Rating Scale (MVMRS)

TheMVMRSwas createdbyYalciner et al. basedon the combinedmea-

surement of atrophy, WMH, BGI, and ITI,13 with a high ability to dis-

criminate MDD from MCI and high interrater reliability in the Turkish

population, making this multi-modal tool a strong candidate to provide

a practical and standardized MRI for clinicians in daily practice.13 It is

also worth noting that evaluating the interrater reliability of magnetic

resonance visual assessment using the MVMRS between two neurol-

ogists and a radiologist has resulted in results ranging from good to

excellent.16 The details of theMVMRS are shown in Table 1.

In this scale, SA, VA, medial temporal lobe atrophy (MTA), periven-

tricular WMH (PWMH), subcortical WMH (SCWMH), BGI, and ITI are

scored separately on the scale.

SA was graded from 0 to 9 based on the widths of the central sulci,

interhemispheric fissure, and other cortical sulci on the axial T1 (rep-

etition time [TR] = 673 ms, echo time [TE] = 12 ms, 3 or 5 mm slice

thickness, 0.6mmgap) image corresponding to the slice levelwhere the

central sulci are best viewed (most similar to the shape of an inverted

omega). VA was graded on a 0 to 9 range on the axial T1 (TR= 673ms,

TE = 12 ms, 3 or 5 mm slice thickness, 0.6 mm gap) slice showing the

RESEARCH INCONTEXT

1. Systematic review: The authors reviewed the literature

using traditional (PubMed, Cochrane) sources, meeting

abstracts, and presentations. There are several stud-

ies for differentiating mild cognitive impairment (MCI)

from depression but lacked data-driven support that

Verbal Memory Processes Test (VMPT) adapted from

Rey Auditory Verbal Learning Test (RAVLT) and Mod-

ified Visual Magnetic Resonance Imaging Rating Scale

(MVMRS) could be utilized as a novel screening tool for

MCI.

2. Interpretation: Our findings demonstrated that the pre-

dictive value of VMPT andMVMRS in differentiatingMCI

from depression suggesting that a combination of both

approachesmight bebeneficial in clinical contextswhen it

is challenging todeterminewhether an individual hasmild

cognitive impairment (MCI) or major depressive disorder

(MDD).

3. Future directions: The manuscript proposes that VMPT

may support the radiological findings in the differential

diagnosis of MCI from depression in clinic routine. Our

findings may shed light on MCI and MDD pathophysiol-

ogy with further fMRI studies.

frontal and occipital horns of the lateral ventricles together with the

third ventricle.

Periventricular WMH was graded on a 0 to 4 range based on the

WMH identified as continuous, confluent areas of high signal inten-

sity adjacent to anterior or posterior horns of the lateral ventricles and

along the ventricular system on fluid-attenuated inversion recovery

(FLAIR; TR = 8000 ms, TE = 80 ms, 3 or 5 mm slice thickness, 0.6 mm

gap) images.

Subcortical WMHwas graded on a 0 to 4 range based on theWMH

identified as lesions located in the white matter but not touching the

periventricular area on FLAIR (TR = 8000 ms, TE = 80 ms, 3 or 5 mm

slice thickness, 0.6 mm gap) images.

BGIs were graded on a 0 to 2 range from FLAIR (TR = 8000 ms, TE

= 80 ms, 3 or 5 mm slice thickness, 0.6 mm gap) images, based on the

hyperintensities in the caudate nucleus, putamen, globus pallidus, and

thalamus regions.

ITIs were graded in a 0 to 2 range from FLAIR (TR = 8000 ms, TE

= 80 ms, 3 or 5 mm slice thickness, 0.6 mm gap) images, based on the

hyperintensities in the brainstem and cerebellum.

2.3 The Turkish VMPT

The VMPT is a word-list learning test developed, adapted, and val-

idated by Öktem based on the RAVLT with high test-retest and

interrater reliability.9,17
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TABLE 1 Details of theMVMRS.

Atrophy Sulcal 0−9

Ventricular 0−9

MTA Width of choroid fissure Width of temporal horn Height of hippocampal

formation

0 N N N

1 ↑ N N

2 ↑↑ ↑ ↓

3 ↑↑↑ ↑↑ ↓↓

4 ↑↑↑ ↑↑↑ ↓↓↓

WMH Periventricular Subcortical

0: No lesion 0: No lesion

1: Caps 1:<5 small focal and/or<2 large focal lesions

2: Thin line 2: 5−12 small focal and/or 2−4 large focal lesions

3: Halo 3:>12 small focal and/or>4 large focal or confluent

lesions

4: Irregular, extending to the deep

whitematter

4: Predominantly confluent lesions

Infarcts Basal ganglia Infratentorial

0: No lesion 0: No lesion

1: Few lesions (1−3) 1: Few Lesions (1-3)

2:Many lesions (>4) 2:Many lesions (>4)

Other Tumor etc.

Abbreviations: MVMRS, Modified Visual MRI (magnetic resonance imaging) Rating Scale; MTA, medial temporal lobe atrophy; WMH, white matter

hyperintensities.

The VMPT differs from the RAVLT in terms of the cognitive pro-

cesses targeted for assessment and the application processes of the

verbalmaterial.18 TheVMPTpermits theevaluationof theprocessesof

working memory, learning or acquiring knowledge, retention of infor-

mation, and recalling. It differs in some respects from the traditional

RAVLT, which prioritizes the measurement of normal and interfered

prefrontal executive functions. The Turkish version of RAVLT, like the

original version, consists of several word lists (Lists A and B) mea-

suring learning, free recall, free recall under proactive interference,

recall after a very long time, and recognition over recall (RR), as fol-

lows. The immediate memory score (number of responses given by the

subject in the initial pronunciation of the words), complete learning

points (number of attempts ensuring complete learning = “access to

criteria” score), total learning score (total number of words recalled in

each trial), the highest learning point (the maximum number of words

the subject was capable of remembering in trials), and long-term recall

scores are determined in a two-step process. In the first step, 15words

are read out 10 times. After each reading, the patient is asked to repeat

what he can remember (total learning). In the second step, the patient

is asked to repeat the same 15 words after 45 minutes (delayed free

recall).9,18

Immediate memory is categorized as 0 = normal (5 to 10 points),

or 1 = impaired (0 to 4 points); highest learning is categorized as 0

= normal (14 or 15 points), 1 = moderate (10 to 13 points), or 2

= severe (10> points); total learning is categorized as 0 = normal

(100 to 140 points), 1 = moderate (80 to 99 points), or 2 = severe

(80> points); delayed recall is categorized as 0 = normal (11 to 15

points), 1 = moderate (7 to 10 points), or 2 = severe (7> points);

the VMPT total score is categorized as 0 = normal (14 to 15 points),

1 = moderate (10 to 13 points), or 2 = severe (10> points) in the

VMPT.17

2.4 Statistical analysis

Patient characteristics of MDD and MCI were compared using the

respective two-sample tests (t-test, Mann-Whitney U test, or chi-

square test for normally distributed variables, non-normally dis-

tributedmetric variables, and nominal variables, respectively).

To identify predictors of MCI, in a binary logistic regression model,

all potential predictors were considered singly (univariate analysis) in

the first step. Variables included sociodemographics (age, education),

verbal process (VMPT), and radiologic findings (MVMRS). Thepotential

predictors were analyzed in the second step withmultivariable logistic

regression analysis (enter method). Finally, a binary logistic regression

modelwas built using a backwardWald approach in the third step, with

variables retained at a p-value of <0.05. In addition, odds ratios (ORs)

were determined tomeasure effect sizes.
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TABLE 2 Clinical and demographic characteristics of the patients and group comparison ofMCI andMDD.

MDD (n= 56) MCI (n= 31) p

Education (years), median (IQR) 11 (3.5) 11 (3) 0.097

Age, median (IQR) 61 (18.5) 70 (23) 0.057

Sex (female),N (%) 30 (54%) 19 (61%) 𝜒
2: 0.639, p: 0.508

Severity ofMDDwith BDI

Minimal (0−9 points),N (%) 7 (38.9) 5 (41.7) 𝜒
2:0.035, p:0.983

Mild (10−18 points),N (%) 6 (33.3) 4 (33.3)

Moderate (19−29 points),N (%) 5 (27.8) 3 (25)

BDI total score (mean± SD) 14.05±8.74 13.29±7.74 0.946

MVMRS subscores

Sulcal atrophy, median (IQR) 3 (2) 5 (3.5) 0.013*

Ventricular atrophy, median (IQR) 3 (2.5) 3 (2.5) 0.634

PeriventricularWMH,median (IQR) 1 (1) 0.5 (2) 0.763

Other, median (IQR, min-max) 1 (2) 1.5 (1) 0.145

Basal ganglia infarcts, median (IQR, min-max) 0 (0, 0-2) 0 (0, 0-2) 0.901

Infratentorial infarcts, median (IQR, min-max) 0 (0, 0-1) 0 (0, 0-1) 0.944

MTA, median (IQR) 1 (1) 1 (1) 𝜒
2 = 1.106, p= 0.575

MVMRS total score, median (IQR) 10 (7) 12 (8) 0.047*

VMPT subscores

Immediatememory, median (IQR) 5 (2) 4 (2) <0.001*

Highest learning, median (IQR) 10 (3) 9 (2) 0.007*

Total learning (mean± SD) 90.5± 22.9 75.2± 22.1 0.003*

Delayed recall (mean± SD) 8.7± 3.1 6.9± 3.7 0.02*

Recognition, median (IQR) 3 (3) 3 (2) 0.297

VMPT total score, median (IQR) 10 (5) 10 (3) 0.034*

Note: Normally distributed data were analyzed with Student’s t-test (data presented as mean ± SD); non-normally distributed data were analyzed with a

Mann-WhitneyU test (data presented asmedian-IQR), and categorical variables were analyzedwith Pearson chi-Square test (𝜒2).

Abbreviations: BDI, Beck Depression Inventory; IQR, interquartile range; MCI, mild cognitive impairment; MDD, major depressive disorder; MTA, medial

temporal lobe atrophy; MVMRS: Modified Visual MRI Rating Scale, N, number of cases; VMPT, Verbal Memory Processes Test; WMH, white matter

hyperintensities.

*p< 0.05.

3 RESULTS

Completeddataon theMRIandneurocognitive testswereavailable for

87 individuals, and these were included in the study. There was no sig-

nificant difference in terms of age, sex, and years of education between

groups (p > 0.05) (Table 2). Also, the severity of the BDI score (χ2 =
0.035, p = 0.983) and the mean of BDI total score (Student’s t-test, p

= 0.946) showed no difference between depressive and MCI patients

(Table 2).

The median VMPT total score (Mann-Whitney U test, p

= 0.034) and selected subscores of the VMPT (immediate

memory, highest learning, total learning, delayed recall) were

significantly higher in depressive patients than in the MCI

group (higher scores indicating greater memory) (p < 0.05)

(Table 2).

We detected that not only the MVMRS total score (Mann-Whitney

U test, p = 0.047), but also the SA score (Mann-Whitney U test,

p = 0.013), which is a subgroup of the MVMRS scale, were higher in

the MCI group, indicating a high burden of infarct and larger atrophy

(Table 2).

In univariate logistic regressionanalyses,weobserved that impaired

immediate memory, low highest learning score, low total learning

score, increased SA, delayed recall, and aging were significant predic-

tors forMCI.Multivariable logistic regression analysis adjusted for age

and education showed that impaired immediate memory and atrophic

findings (SA and VA) remained as significant predictive values. In our

statistical analyses, impaired immediate memory (p = 0.001; OR =

6.002; 95% confidence interval [CI]: 1.996−18.042), increased SA (p=

0.008; OR = 1.522; 95% CI: 1.118−2.073), and education (p = 0.028;

OR = 0.84; 95% CI: 0.719−0.981) were predictive values obtained

through backward Wald elimination in the binary logistic regression

model for detecting MCI (Table 3). Our findings of the logistic regres-

sion analyses for the identification of predictors of MCI are shown in

Table 3.
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TABLE 3 Binary logistic regressionmodel forMCI by variables (categorical values presented with cut points).

Variables Category N (%)

Univariate OR (%

95 CI) p

Multivariable

AdjustedOR (% 95

CI) p

Multivariable

(BW-WALD)

AdjustedOR (% 95

CI) p

VMPT scores

Immediatememory 5-10: Normal (ref) 49 (56.3)

5>: Impaired 38 (43.7) 4.818 (1.87– 12.39) 0.001* 5.061 (1.32–19.47) 0.018* 6.002

(1.996–18.042)

0.001*

Highest learning 14–15: Normal

(ref)

18 (20.7) —

10–13:Moderate 43 (49.4) 0.79 (0.23–2.75) 0.709 0.369 (0.03–5.03) 0.454

10>: Severe 26 (29.9) 4.16 (1.13–15.25) 0.032* 0.798 (0.04–16.96) 0.885

Total learning 100–140: Normal

(ref)

24 (27.6) — —

80–99:Moderate 27 (31) 1.6 (0.44–5.79) 0.474

80>: Severe 36 (41.4) 3.8 (1.17–12.39) 0.027*

Delayed-recall 11–15: Normal

(ref)

22 (25.3) —

7–10:Moderate 38 (43.7) 1.481 (0.52–4.18) 0.494 0.244 (0.05–1.34) 0.105

7>: Severe 27 (31) 3.094 (0.89– 10.8) 0.100 0.485 (0.05–5.12) 0.548

Recognition 1.137 (0.91– 1.42) 0.254 1.095 (0.78–1.54) 0.604 —

VMPT-Total score 14–15: Normal

(ref)

30 (34.5) — —

10–13: moderate 40 (46) 1.09 (0.99–1.2) 0.458

10>: Severe 17 (19.5) 3.094 (0.89–10.8) 0.077

MVMRS scores

Sulcal atrophy 1.292

(1.054–1.583)

0.013* 1.549

(1.084–2.214)

0.016* 1.522

(1.118–2.073)

0.008*

Ventricular atrophy 1.074

(0.835–1.379)

0.579 0.616 (0.38–0.997) 0.049* 0.707

(0.482–1.039)

0.077

PeriventricularWMH 0.931

(0.579–1.498)

0.769 0.667

(0.322–1.384)

0.277 —

Basal ganglia infarcts 1.156

(0.379–3.528)

0.800 0.964

(0.176–5.268)

0.966 —

Infratentorial infarcts 0.9 (0.078–10.342) 0.933 0.652

(0.032–13.169)

0.780 —

Total score 1.09 (0.99–1.2) 0.072 — —

MTA 0 16 (18.5) —

1 44 (50.5) 1.714

(0.473–6.212)

0.412 1,769

(0.312–10.032)

0.520 —

2 27 (31) 2.062

(0.525–8.096)

0.299 0.54 (0.056–5.186) 0.594 —

BDI score 0.988

(0.909–1.075)

0.786 0.972

(0.774–1.221)

0.807 —

Age (years) 1.041 (1–1.08) 0.035* 1.045 (0.98–1.11) 0.171 —

Education (years) 0.898 (0.79– 1.02) 0.1 0.84 (0.71–1) 0.056 0.84 (0.719–0.981) 0.028*

Note: Analysis of the effect of VMPT, MVMRS, and demographical characteristics on the dependent variable MCI, which was assessed by univariate logistic

regression, multivariable logistic regression, and backwardWaldmethod.

Abbreviations: BDI, BeckDepression Inventory; BW-WALD, backwardWald;MCI,mild cognitive impairment;MTA,medial temporal lobe atrophy;N, number

of cases; OR, odds ratio; MVMRS: Modified Visual MRI Rating Scale; Ref, reference category; VMPT, Verbal Memory Processes Test; WMH, white matter

hyperintensity.

*p< 0.05.
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4 DISCUSSION

The results of this study revealed significant differences in VMPT sub-

scores and morphometric scores of the MVMRS assessment between

the MCI and depression groups. Furthermore, impaired immediate

memory scores and increased SA were associated with a sixfold and

a one and one half-fold greater diagnosis rate with MCI, respectively.

The risk of dementia decreased by 0.84 times as the years of education

increased.

VMPT sub-scores also changed, suggesting impaired executive

functions in theMCI group compared to theMDD group.

Although there is sizable literature on the association of late-life

depressive symptoms with incident MCI and dementia,3 we revealed

that neither the levels of depression nor its existence might sig-

nificantly contribute to the development of MCI, suggesting that

parameters such as altered morphology and impaired cognitive scores

might be an independent risk factor forMCI. A good example is seen in

the study by Rosenberg et al.,8 indicating that neuropsychiatric symp-

toms observed in the early phases of preclinical Alzheimer’s disease

(AD) in individuals with MCI are strongly linked to a higher likelihood

of developing dementia and AD.

Herein, our binary logistic regression analysis showed no significant

impact of BDI severity on being MCI while backward Wald regression

showed that only SA and impaired immediatememorywere significant

in predictingMCI along with education (Table 3).

Several studies have shown that the RAVLT is an important test for

differentiating dementia from pseudo-dementia, as well as cognitively

normal individuals from those with MCI.19 Additionally, Estévez-

González et al. found that the RAVLT is a powerful tool for discrimi-

nating individuals with subjective memory complaints from those with

MCI.20

Powell et al. found that particularly seven RAVLT recall trials and

the total of Trials I-V were more sensitive in discriminating a group of

normal individuals from amixed cognitive impairment group.21

Furthermore, performance on the RAVLT is affected by a variety of

neurological conditions,22 including hydrocephalus,23 vertebrobasilar

insufficiency,24 and early Alzheimer-type dementia.25

However given the undeniable overlapping of depressive states

and degenerative dementia,8 it is worth mentioning that not only

depressive states but even some subtle depressive symptoms might

be prominent signs of MCI. For instance, Smith et al. have recently

highlighted this issue by showing that MCI patients might be initially

presented with some subtle depressive neuropsychiatric symptoms

related to a concomitant degeneration of serotonergic and dopamin-

ergic neurons before the cognitive degenerative stage is apparent.26

This is clinically evident in a recent work by Ebrahim et al., showing

that affective dysregulation and apolipoprotein (APOE) ε4 carrier sta-

tus in the context of mild behavioral impairment is associated with

a considerable risk of developing dementia and amnestic MCI,27 fit-

ting well with a novel study by Smith et al. indicating a possible link

between serotonergic degeneration and amyloid beta accumulation

in the pathogenesis of late-life depression.28 In a reversed pattern,

the role of serotonergic and dopaminergic polymorphism in behavioral

symptoms of dementia has already been observed,29 which has been

suggested by several studies indicating that depressive patients might

show some cognitive dysfunctional patterns resembling a cognitive

profile in MCI, making it difficult to make a clear-cut discrimina-

tion between these two diseased conditions.8,30,31 Considering all

these diagnostic difficulties, we evaluated only pure MCI patients and

patients with the diagnosis of only MDD to prevent any bias related to

overlapped symptoms and diseased states reported in both conditions.

In the backward Wald binary logistic regression analysis, we

observed that immediatememorywas the only variable as a predictive

factor of MCI that survived among other VMPT parameters. A recent

study from Turkey using the adapted Turkish-language version of the

RAVLT, in other words, the VMPT, showed that the subtests of the

verbal memory processes, including short-term memory recall (total

learning) and long-termmemory recall (delayed free recall), were capa-

bleof differentiatingMCI frommilddementia.32 Our findings indirectly

suggest recent functional data indicating that impaired connectivity

between the right amygdala, occipital and parietal lobe, and left hip-

pocampus is accompanied by a greater decrease in the RAVLT and

immediate recall inMCI than inMDD-MCI and controls.2

To summarize, these findings suggest that theVMPTmaypotentially

represent a novel neuropsychometric test that sufficiently differen-

tiates MCI from MDD. Further studies with additional imaging tools,

particularly those considering the relevant brain regions, should be

used to differentiate patients withMDD from those in the early stages

of dementia, such asMCI.

5 CONCLUSION

Despite some minor limitations, such as the small sample size and

lack of a control group, this study is clinically significant in showing

that practical and powerful cognitive tests are essential in identifying

subtle cognitive impairments in both MDD and MCI patients. Such a

purely clinical approach can be reinforcedwith practicalmorphological

assessment tools, of which the MVMRS total score assessment seems

to be a particularly suitable candidate.
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12. Kurt P, Emek-Savaş DD, Batum K, et al. Patients with mild cognitive

impairment display reduced auditory event-related delta oscillatory

responses. Behav Neurol . 2014. 2014:268967. doi:10.1155/2014/
268967

13. Yalciner BZ, Kandemir M, Taskale S, Tepe SM, Unay D. Modified visual

magnetic resonance rating scale for evaluation of patients with for-

getfulness. Can J Neurol Sci . 2019;46(1):71-78. doi:10.1017/cjn.2018.
333

14. First MB. Structured clinical interview for DSM-IV-TR axis I disorders.

(No Title). 2005.
15. Petersen RC. Mild cognitive impairment: aging to Alzheimer’s disease.

Oxford University Press; 2003.

16. Kandemir Yilmaz M, Yalciner ZB, Tepe MS. Interrater reliability of

modified visual MRI rating scale assessing atrophy and white matter

changes. Ideggyogy Sz. 2023;76(1-2):19-24. doi: 10.18071/isz.76.0019
17. Oktem O. Sozel Bellek Surecleri Testi (SBST). Noropsikiyatri Arsivi

(Turkish). 1992;29:196-206.
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32. Şair A, Şair YB, Ayar S. Differentiating mild forms of cognitive impair-

ment and dementia: where other tests fail, verbal memory assessment

may prove critical. Meandros Med Dental J. 2021;22(2):18753824.
doi:https://doi.org/10.4274/meandros.galenos.2021

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Cankaya S, Yalciner B, YilmazMK,

Yulug B. DifferentiatingMCI from depression through verbal

memory scores. Alzheimer’s Dement. 2024;10:e12448.

https://doi.org/10.1002/trc2.12448

https://doi.org/10.1016/j.jpsychires.2009.12.002
https://doi.org/10.18632/oncotarget.15335
https://doi.org/10.18632/oncotarget.15335
https://doi.org/10.1192/j.eurpsy.2021.2230
https://doi.org/10.1038/nrneurol.2011.60
https://doi.org/10.1016/j.tins.2011.11.004
https://doi.org/10.1016/j.tins.2011.11.004
https://doi.org/10.1111/j.1600-0447.2008.01326.x
https://doi.org/10.1111/j.1600-0447.2008.01326.x
https://doi.org/10.1017/S1041610222000175
https://doi.org/10.1016/j.jagp.2013.01.006
https://doi.org/10.1016/j.jocn.2019.08.012
https://doi.org/10.1016/j.jocn.2019.08.012
https://doi.org/10.55730/1300-0144.5580
https://doi.org/10.1155/2014/268967
https://doi.org/10.1155/2014/268967
https://doi.org/10.1017/cjn.2018.333
https://doi.org/10.1017/cjn.2018.333
https://www.ncbi.nlm.nih.gov/pubmed/27711940
https://www.ncbi.nlm.nih.gov/pubmed/27711940
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://www.ncbi.nlm.nih.gov/pubmed/14589516
https://www.ncbi.nlm.nih.gov/pubmed/14589516
https://doi.org/10.1080/01688638608405186
https://doi.org/10.1016/j.nbd.2017.05.007
https://doi.org/10.1016/j.jad.2023.03.074
https://doi.org/10.1016/j.jad.2023.03.074
https://doi.org/10.1016/j.neurobiolaging.2021.01.002
https://doi.org/10.1016/j.neurobiolaging.2021.01.002
https://doi.org/10.1016/j.neurobiolaging.2010.06.011
https://doi.org/10.1016/j.neurobiolaging.2010.06.011
https://doi.org/10.1002/gps.2535
https://doi.org/10.1001/jamapsychiatry.2016.3162
https://doi.org/10.1001/jamapsychiatry.2016.3162
https://doi.org/10.4274/meandros.galenos.2021
https://doi.org/10.1002/trc2.12448

	Differentiating MCI from depression through verbal memory scores
	Abstract
	1 | INTRODUCTION
	2 | MATERIALS AND METHODS
	2.1 | Participants
	2.2 | Modified Visual MRI Rating Scale (MVMRS)
	2.3 | The Turkish VMPT
	2.4 | Statistical analysis

	3 | RESULTS
	4 | DISCUSSION
	5 | CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	CONSENT STATEMENT
	REFERENCES
	SUPPORTING INFORMATION


