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ABSTRACT 

Objective: Mild Cognitive Impairment (MCI) and Alzheimer's disease (AD) are two forms of cognitive 

impairment with less impact on daily functioning compared to advanced dementia. This study aims to 

investigate and compare facial recognition performance, cognitive functions, and depressive symptom 

severity, along with their interrelations, in individuals with MCI, AD, and in healthy controls. 

Materials and Methods: Neuropsychological records of individuals between 65 and 80 years of age were 

retrospectively reviewed. Participants were categorized as healthy controls, MCI, or AD. The study included 

individuals who had completed the Mini-Mental State Examination (MMSE), Benton Face Recognition Test 

(BFRT), and Geriatric Depression Scale (GDS). 

Results: Significant group differences were observed in MMSE scores and in the BFRT long form (age- and 

education-adjusted), short form, and Part A scores. No significant differences were found in GDS scores or 

in BFRT Part B. The control group outperformed both the MCI and AD groups on all tasks, particularly in 

basic face matching (BFRT Part A). Individuals with AD had the most significant impairment. Regression 

analysis identified the MMSE as the strongest predictor of cognitive impairment. Facial recognition 

impairments were observed in both the MCI and AD groups. 

Conclusion: The MMSE is a valid and easy-to-use clinician-rated tool for identifying cognitive impairment. 

The BFRT may be used in addition to the MMSE to help differentiate between these two forms of cognitive 

impairment. Combining global and domain-specific assessments may enhance early detection strategies. 
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INTRODUCTION 
 
Mild Cognitive Impairment (MCI) is a transitional stage 

between normal aging and dementia. It is characterized by 

subtle cognitive impairments that do not meet the criteria 

for dementia. This condition is marked by a noticeable 

cognitive decline, which can be identified through 

objective tests and subjective reports. Despite these 

changes, individuals retain their ability to perform 

essential daily activities with little to no significant 

disruption. 

 

Individuals who later develop Alzheimer's disease (AD) 

often show early decline in various cognitive domains, 

including memory, attention, language, visuospatial skills, 

perceptual speed, and executive function. However, there 

is ongoing debate about the best methods to assess and 

define MCI. There are no standardized tests or universal 

cutoff scores for differentiating MCI from the early stages 

of AD. In clinical practice, neuropsychological 

assessments help in understanding impairment, but the 

diagnosis of MCI ultimately relies on clinical judgment, 

which integrates test results with other diagnostic tools (1). 

Functional neuroimaging studies have established that 

bilateral occipitotemporal structures are specialized for 

human facial perception and recognition (2). These regions 

include the fusiform gyrus, the lingual gyrus, and a more 

posterior region in the inferior occipital cortex. These 

structures form an extensive neural network for efficient 

face processing and are also implicated in AD and MCI (3). 

Consequently, impairments in face recognition can be an 

early marker of cognitive decline, even in the absence of 

overt memory deficits (4,5).  

 

The Mini-Mental State Examination (MMSE) is a widely 

used tool for the rapid assessment of cognitive function in 

adults. It is primarily employed to screen for cognitive 

impairment and to monitor cognitive changes over time, 

especially in individuals with dementia. The MMSE 

evaluates several cognitive domains, including orientation, 

memory, attention, language, and praxis. While it is useful 

for detecting moderate to severe cognitive decline, its 

sensitivity is limited in identifying mild dementia and 

MCI. Although it performs reasonably well in 

distinguishing MCI in otherwise healthy individuals, 

comprehensive neuropsychological assessments offer 

greater accuracy for early detection (6). 

 

Face recognition ability is consistently linked to the quality 

of social relationships, helping individuals form stronger 

social bonds. This ability appears to be more closely tied 

to the depth and quality of relationships rather than 

simply the number of social contacts or level of 

extraversion. While face recognition deficits have been 

studied in various neurological conditions, relatively few 

studies have focused on how these deficits manifest in 

individuals with MCI and AD, particularly concerning 

cognitive status and psychological variables such as 

depression (7). 

 

In this study, we aim to investigate facial recognition 

performance in individuals with MCI, AD, and in healthy 

controls. This study also aims to determine whether facial 

recognition performance, when considered alongside 

cognitive assessments, depressive symptoms, and 

demographic factors, can help in distinguishing levels of 

cognitive deterioration.   

 
MATERIALS AND METHODS 
 

The neuropsychological test records of individuals over 

the age of 65, who had previously undergone testing for 

any reason, were retrospectively reviewed. Individuals 

with no neuropsychiatric diagnosis, those diagnosed with 

mild AD, and those diagnosed with MCI were included in 

the study. Patients who had completed the Geriatric 

Depression Scale (GDS), Benton Face Recognition Test 

(BFRT), and Mini-Mental State Examination (MMSE) were 

selected for evaluation. Individuals who had not 

undergone one of these tests or had an unclear diagnosis 

were excluded. Due to the retrospective nature of the 

study, informed consent was not obtained. 

 

Statistical analysis 

Categorical variables were described as frequencies and 

percentages (n, %) and analyzed using the Chi-square test. 

Continuous variables were described as mean ± standard 

deviation and compared between groups using a one-way 

ANOVA (analysis of variance). Additionally, we 

performed a multinomial logistic regression analysis.  

 

RESULTS 
 
The study consisted of three groups: control, MCI, and AD. 

The ages of the individuals ranged from 65 to 80 years. 

Data from a total of 184 individuals were initially collected; 

however, only 92 participants had fully completed the 

required scales and were included in the final analysis. 

The final sample consisted of 41 women and 51 men. No 

significant difference was found between the groups in 

terms of gender (χ²=2.388, p=0.303). 

 

A significant difference was found between the groups in 

MMSE scores, BFRT adjusted long form scores, BFRT short 
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form total score, BFRT Part A score, age, and years of 

education. However, no difference was found between the 

groups in GDS scores. 

 

In the multinomial logistic regression analysis, we 

evaluated the effects of BFRT Part A, MMSE, and BFRT 

short form scores on diagnosis while controlling for age 

and education. The model showed a good fit (Goodness of 

fit=0.977, Pseudo R-square (McFadden)=0.554). According 

to the regression results, the MMSE was the only 

significant predictor of an MCI or early dementia 

diagnosis. A one-point decrease in the MMSE score 

increased the odds of an MCI diagnosis by approximately 

5.8 times (B= -17.878, SE: 1.772, Wald=78.333, p<0.001, 

Exp(B)=5.813) and the odds of an early-phase dementia 

diagnosis by approximately 3.1 times (B= -35.684, SE: 1.426, 

Wald=170.374, p<0.001, Exp(B)=3.143). 

 

DISCUSSION 
 
In this study, we found a significant age difference among 

the groups, driven primarily by the difference between the 

control group and the early dementia group. There was no 

significant age difference between the MCI and dementia 

groups. This contrasts with a previous study of ours, 

where MCI patients were younger than dementia patients 

(8); however, that study included a wider age range (50 to 

92 years), which may account for the different finding. 

Other studies have also found no age difference between 

AD and MCI patients (9,10). 

 

Cognitive impairment, particularly affecting executive 

function and attention, is a core feature of depression and 

is linked to psychosocial functioning (11). These cognitive 

deficits can persist even when mood symptoms improve 

and place geriatric individuals with depression at a higher 

risk of developing dementia (12)(13). In our study, 

however, no significant difference was found in the 

severity of depressive symptoms among patients with AD, 

MCI, and healthy older adults. This suggests that the 

cognitive deficits in our AD and MCI groups were not 

related to depressive symptoms and may instead result 

from the degeneration of different neuronal circuits.  

 

A significant difference was found between the groups in 

years of education. A shorter duration of education is a 

known risk factor for dementia and MCI (14,15). Higher 

education may build cognitive reserve, which helps delay 

the onset of dementia symptoms (16). Early life education 

may directly enhance cognitive abilities or provide 

indirect benefits through more stimulating environments 

and better healthcare access (17). 

 

Prosopagnosia, or the difficulty in recognizing familiar 

faces, can be acquired, with AD serving as an example. It 

has two subtypes: apperceptive and associative. 

Apperceptive prosopagnosia involves a failure to form a 

coherent perception of a face, while associative 

prosopagnosia involves a failure to link a correctly 

perceived face with stored identity information. These 

subtypes are associated with damage to the posterior and 

anterior occipitotemporal regions, respectively (18). 

Temporal lobe atrophy was identified in both conditions 

(19). Face recognition deficit in MCI and AD seem to be 

related with temporal lobe involvement. Although 

neuroimaging results are not involved in our study, 

impairment in face recognition ability may be the 

consequence of neurodegeneration of temporal regions.  

Significant differences were found among the groups on 

the BFRT, including the age- and education-adjusted long 

form, the short form, and Part A scores. This indicates that 

patients with MCI and early AD exhibit impairments in 

Tablo 1. Comparison of groups in terms of scale scores and social demographics 

 Control 
(34) 

MCI 
(23) 

AD 
(35) 

Statistical analysis 

 Mean  SD Mean  SD Mean  SD X2 df p 

Age  69.21 4.611 70.35 4.488 72.03 4.502 7.357 2 0.025 

Education 10.21 4.198 7.87 3.841 6.77 3.623 12.733 2 0.002 

MMSE 27.79 0.946 25.13 0.869 21.49 1.483 81.056 2 <0.0001 

GDS  11.29 7.388 13.61 8.044 12.89 7.764 1.219 2 0.544 

Part A 5.56 0.613 5.00 1.348 4.49 1.292 14.219 2 0.029 

Part B 13.68 1.838 12.87 2.418 12.89 2.139 2.554 2 0.279 

Short form score 19.23 2.132 17.86 2.616 17.37 2.613 9.726 2 0.008 

BFRT 42.38 3.939 39.04 5.209 38.66 4.399 212.842 2 0.002 
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matching faces. Patients with AD have difficulties in 

visual cognitive tests due to tau accumulaitionan and 

subsequent atrophy (20). After controlling age and 

education, individuals with MCI have weaker memory for 

unfamiliar faces compared to healthy controls. Lower 

scores correlated with cognitive and functional decline but 

did not indicate a higher likelihood of developing 

dementia (21). In Part A of the BFRT, which assesses basic 

face matching, the control group performed significantly 

better than the AD group. This suggests that facial 

recognition deficits may become more pronounced in the 

early stages of AD rather than in MCI. The lack of a 

significant difference between the MCI and AD groups 

might be due to overlapping characteristics at these early 

stages. While age and education are known to affect face 

recognition, the greater impairment in AD patients can 

still likely be attributed to disease-specific cognitive 

decline. Impairment of face recognition in patients with 

AD is typically subtle in the early stages and becomes 

prominenent as the disease progresses (22). The soft signs 

of prosopagnosia during the early stage AD may resemble 

those observed in individuals with MCI. Therefore, the 

lack of a significant difference between the MCI and early 

AD might be due to these overlapping characteristics. 

Older age and lower education are known to affect 

cognitive and perceptual abilities, including face 

recognition (23,24). The greater impairment in AD patients 

can be attributed to the cognitive decline.  

 

Conversely, we found no significant differences in Part B 

of the BFRT across groups. Part B is a more complex task 

requiring recognition of faces from different angles. The 

similar performance across groups could be due to several 

factors. Participants may have used compensatory 

strategies. Furthermore, the test format, which gives a 50% 

chance of a correct answer and does not impose a time 

limit, may have influenced the results (25). 

 

Significant differences are observed in the short-form total 

score. The differences are primarily between AD and 

controls, but not between MCI and other groups. The total 

score is derived from the sum of Part A and Part B. The 

observed difference between AD and controls may 

indicate early-stage cognitive decline that specifically 

impairs the ability to recognize faces, even when factors 

like age and education are taken into account. 

 

The mean MMSE score of healthy individuals was 

significantly higher than that of both the MCI and AD 

groups, supporting its effectiveness in detecting cognitive 

impairment. However, the MMSE was not sensitive 

enough to distinguish early AD from MCI in group 

comparisons. This is consistent with literature suggesting 

MMSE scores decline gradually, making differentiation 

between adjacent stages difficult. Despite this, our 

regression analysis indicated that the MMSE was the best 

predictor of cognitive impairment. Its broad assessment of 

multiple cognitive domains makes it more sensitive to 

general cognitive decline compared to a domain-specific 

test like the BFRT. 

 

This study has several limitations. First, its retrospective 

design may introduce selection bias and limits control 

over confounding variables. Missing data also reduced the 

sample size and may limit the generalizability of the 

findings. This limits the sample size and limits the 

generalizability of the findings. However, besides the 

limitations, retrospective studies are cheaper, quicker, 

easier and do not need follw up. Second, the sample size 

may not have been large enough to detect subtle effects, 

especially for Part B of the BFRT. Third, the groups were 

not matched for age and education, and residual effects 

may remain despite using adjusted scores. Fourth, the 

regression analysis showed that only the MMSE was a 

significant predictor, indicating the model has limited 

explanatory power and that other variables should be 

explored in future research. Lastly, the study did not 

include neuroimaging or biomarker data, which could 

provide objective evidence to support the observed link 

between cognitive status and face recognition deficits. 

 

CONCLUSION  
 
In conclusion, the MMSE effectively detects general 

cognitive decline in MCI and AD but lacks sensitivity in 

differentiating early-stage AD from MCI in group-level 

analyses. Face recognition deficits, particularly in basic 

face matching (BFRT Part A), are more pronounced in AD 

and may serve as an early marker of cognitive decline. 
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