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Abstract

Background: Apolipoprotein E4 (APOE4) represents a major genetic risk factor for
Alzheimer’s disease. Objectives: We aimed to analyze the relationship between cognitive
impairment (CI), unhealthy weight status, and APOE genotypes in individuals of predom-
inantly African descent aged 55 years and more. Genotyping of two single-nucleotide
polymorphisms, rs7412 and rs429358, of the APOE gene was performed. Results: Among
310 individuals, the mean age was 75.64 years, the mean BMI was 25.94 kg/m?, and the
prevalence of CI was 18.1%. Most subjects were €3/ 3 carriers (49%), while e2-carriers and
e4-carriers represented 14.5% and 36.5%, respectively. Older age, the presence of undernutri-
tion, and APOE4 carriers were more frequently found in underweight vs. non-underweight
individuals and in those with CI vs. those without CI. The adjusted odds ratios for preva-
lent CI were nearly four times higher for underweight individuals compared to obese
individuals. Those carrying two ¢4 alleles exhibited three times the odds of CI (OR = 3.31
(95% CI: 1.15-9.91), p = 0.026) compared to those with no ¢4 alleles. Conclusions: In this
cross-sectional study, being underweight and carrying the ApoE ¢4 allele were indepen-
dently associated with cognitive impairment. These findings suggest that monitoring
weight changes and APOE genotypes in older adults may have clinical significance.

Keywords: APOE gene; aging; cognitive impairment; frailty; unhealthy weight

1. Introduction

Cognitive impairment (CI), a progressive neurocognitive disorder, is characterized
as decline in brain functions such as memory, concentration, and problem-solving. This
disorder can be found in those who are underweight or obese, two forms of unhealthy
weight which are common in older people and are both associated with morbidity.

In fact, some consequences of underweight and undernutrition, especially in the el-
derly, include impaired muscle function, decreased immune function, frequent illnesses [1],
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and reduced cognitive function [1-3]. A loss of lean mass in older adults has been linked
with brain atrophy and cognitive performance [4], and sarcopenia has been associated with
parietal gray matter volume atrophy in a middle-aged population [5].

In parallel, obesity is linked to inflammation, which is responsible for the path-
way leading to atherosclerosis [6], which is itself associated with a faster decline in
global cognition [7,8].

Regarding cognitive impairment (CI), its relationship with overweight/obesity may be
different depending on the stage of life and is therefore a source of discussion. The results of
a review and meta-analysis of longitudinal studies highlight not only a positive association
between obesity in mid-life and dementia in old age but also a negative association in
later life [9].

The apolipoprotein E (APOE) gene is known to impact the onset of neurodegenerative
diseases [10]. This gene, containing four exons and three introns, is mapped on the long
arm of chromosome 19 (19q13.2) [11]. Genetic variation at the APOE locus induces three
frequent isoforms, APOE2 (Cys112, Cys158), APOE3 (Cys112, Arg158), and APOE4 (Argl12,
Arg158), which are encoded by the €2, €3, and €4 alleles, respectively [12,13]. The association
of APOE4 with an increased risk of atherosclerosis, impaired cognitive function, and
Alzheimer’s disease (AD) has been well-documented [11,14]. Mild cognitive impairment
(MCI) has been recognized as the preclinical and transitional stage between healthy aging
and dementia [15]; thus, more research is needed to better understand the association
between various findings observed in CI in order to implement effective interventions and
delay progression to dementia.

The population of Guadeloupe has been estimated at approximately 472,124 individu-
als. It is composed of 80% subjects of African descent (a predominantly mixed population),
approximately 8% descendants of Indian migrants, mainly from southern India, and 12%
subjects from other ethnic groups.

To our knowledge, in this population, the relationship between APOE genotypes and
cognitive disorders has never been analyzed, and their impact on the relationship between
unhealthy weight and CI needs to be investigated.

The objective of this study was to analyze the relationship between cognitive impair-
ment (CI), unhealthy weight, and APOE genotype status in individuals of predominantly
African descent.

2. Patients and Methods

In this study, we considered subjects of both sexes, aged 55 years and older, from the
SMet-Age study conducted between 2021 and 2023 on the island of Guadeloupe. SMet-Age
is a cross-sectional study on metabolic syndrome in patients who were admitted to the
medical unit in a health establishment in Guadeloupe.

Patients with Alzheimer’s disease (AD) or dementia were excluded and participants
with a cancer diagnosis were not excluded.

The study was registered at the French National Agency for Medicine and Health
Products Safety Security (Internal Reference ANSM-RCB-PAR 1602697118, National
N° 2020-A02851-38).

2.1. Data Collection

For each patient, we collected the following data: age, personal medical history,
treatment at entry, use of antihypertensive or antidiabetic treatments, and biological data
at entry.

Height and weight were measured and body mass index (BMI) was defined as weight
(kg) divided by the square of height (m).
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Blood pressure was measured according to a standardized protocol with auto-
matic sphygmomanometers.

The measurements were conducted by trained nurses and physicians.

The atherogenic index of plasma (AIP) was calculated as the logarithmic transforma-
tion of the ratio of triglycerides to high-density lipoprotein cholesterol (log [TG/HDL-C]).

In the present study, cognitive function was measured using the Abbreviated Mental
Test Score (AMTS), a 10-point assessment that was introduced by Hodkinson in 1972 to
rapidly assess elderly patients for the possibility of dementia [16].

2.2. Genotyping of APOE

Genotyping of the two single-nucleotide polymorphisms (SNPs), rs7412 (NC_000019.10:
g.44908822 C > T; Argl158Cys) and rs429358 (NC_000019.10: g.44908684 T > C, Cys112Arg),
of the APOE gene was performed using the Tagman® technique following the manufac-
turer’s guidelines (Life Technologies ref. 437135).

These SNPs contain alleles of the major ApoE isoforms: €2, £3, and e4. Only SNPs with
a genotyping call rate (QV) greater than 95% were used in the analyses.

APOE genotype status was defined by APOE2 (¢2/¢2 or €2/¢3), APOE3 (¢3/¢3), and
APOE4 (e3/¢e4 or €4/ e4). Carriers of €2/e4 were not considered given the fact that these
alleles have opposite effects on cognitive decline [17]. The number of ApoE ¢4 alleles was
also considered.

2.3. Clinical Parameters

Cognitive impairment: Individuals with CI had an AMTS < 6 and experienced persistent
memory loss or symptoms of confusion, noted in the medical report, despite this not being
assessed by the AMTS [16].

Weight status: Since the number of individuals with a BMI < 18.5 kg/ m? was very
small, we used the threshold of 21 kg/ m? for identification of underweight. Subjects with a
BMI < 21 kg/ m? were classified as underweight (G1), those with a BMI of 21-24.9 kg/ m?
were considered normal weight (G2), those with a BMI 25-29.9 kg/ m? were classified as
overweight (G3), and those with a BMI > 30 kg/ m? were classified as obese (G4).

Hypertension: Systolic blood pressure (SBP) > 140, diastolic blood pressure (DBP) > 90 mmHg,
or history of hypertension and current use of antihypertensive medication were used to
classify patients as having hypertension.

Diabetes—high fasting blood glucose (FBG): This was defined as known diabetes mellitus
or FBG > 5.6 mmol/L (100 mg/dL).

Frailty was identified based on a Study of Osteoporotic Fractures (SOF) Index > 2 [18].

Dependence was identified based on a Lawson Instrumental Activities of Daily Living
(IADL) score > 2 [19].

We considered a prealbumin level < 0.20 g/L or an albumin level < 30 g/L as biomarkers
of undernutrition.

2.4. Statistical Analysis

The characteristics of the sample are presented as means with standard deviations
or the median value and range for continuous variables and numbers (percentages) for
categorical variables.

The chi-square test was used to test percentage differences between groups. To test
mean differences, we used analysis of variance (ANOVA).

Baseline characteristics were compared across BMI categories and according to the
presence/absence of CI and to APOE genotype status.



Diseases 2025, 13, 394

40f11

We used multivariable logistic regression models adjusted for sex, age, weight status,
APOE4 genotype status (model 1), and the number of ¢4 alleles (model 2) to analyze the
effects of underweight on the risk of CL

Adjusted odds ratios (ORs) and 95% confidence intervals (95% Cls) were estimated.

IBM SPSS Statistics software version 21 was used for data analyses. All tests were
two-sided and a p value < 0.05 was considered significant.

3. Results

Overall, 310 subjects were included.

The characteristics of the study sample are presented in Table 1.

The mean age was 75.6 &+ 9.5 years (range 56 to 98 years), the median AIP value was
—0.0984 (range —1.60 to 1.88), and women predominated at 56.1%. Among the subjects,
19.4% were underweight, 20.6% were obese, 40.4% had diabetes, and 18.1% exhibited CI.

Table 1. Characteristics of patients according to weight status and presence/absence of cogni-
tive impairment.

Weight Status Cognitive Impairment
N Overall G1 G2 G3 G4 No Yes
310 60 90 96 64 P 254 56

Age > 75 years (%)

Gender (men) (%)

Diabetes-High FBG (%)

Weight status
Obesity
Overweight
Normal weight
Underweight

Hypertension

Cognitive impairment (%)

Frailty (%)

Dependance (%)

Prealbumin level < 0.20 g/L (%

Albumin level < 30 g/L (%)

AIP > —0.098

APOE?2 carriers (%)

APOES3 carriers (%)

APQOE4 carriers (%)

apoE €4/ e4 carriers (%)

310 57.1 66.7 57.8 59.4 43.8 0.068 53.5 75.2 0.007
310 43.9 50.0 43.3 46.9 34.4 0.305 42.5 50 0.307
307 40.4 35.0 33.0 474 453 0.150 39.3 455 0.398

310
20.6 - - - - - 22.8 10.7 0.043
31.0 - - - - - 32.7 23.2 0.166
38.1 - - --- - - 28.7 30.4 0.809
19.4 -— - - - -— 15.7 35.7 0.001

296 51.4 35.1 47.7 57.1 62.9 0.012 53.1 43.4 0.201
310 18.1 33.3 18.9 13.5 9.4 0.003 - - ---
310 68.1 95.0 77.8 57.3 45.3 <0.001 65.4 80.4 0.029
310 18.1 38.3 13.3 15.6 94 <0.001 10.2 53.6 <0.001
) 304 39.5 53.3 427 35.1 27.9 0.024 36.1 54.5 0.012
308 11.0 31.3 11.9 42 9.5 0.003 11.1 10.7 0.932
299 49.8 39.0 40.2 59.1 60.0 0.009 51.2 43.4 0.302
310 14.5 6.7 14.4 15.6 20.3 0.186 15.7 8.9 0.190
310 49.0 43.3 489 57.3 422 0.203 50.4 429 0.307
310 36.5 50.0 36.7 27.1 37.5 0.038 339 48.2 0.043
310 6.5 9.4 6.8 6.3 4.7 0.847 5.1 12.5 0.042

Data are presented as column percentages for qualitative variables. G1: underweight—BMI < 21 kg/m?; G2: nor-
mal weight—BMI 21-24.9 kg/m?; G3: overweight—BMI 25-29.9 kg/m?; G4: obesity—BMI > 30 kg/m?. APOE
genotype status: APOE2 (¢2/€2 or €2/¢3), APOE3 (¢3/¢3), and APOE4 (¢3/ ¢4 or €4/ ¢4). AIP: atherogenic index
of plasma calculated as logarithmic transformation of ratio of triglycerides to high-density lipoprotein cholesterol,
and —0.098 is AIP median value. Frailty: Study of Osteoporotic Fractures (SOF) Index > 2. Dependance: Lawson
Instrumental Activities of Daily Living (IADL) score > 2. Significant p-values are in bold.

Among the study sample, no participant carried €2/e4. Most subjects were €3/€3
carriers (n = 152; 49%), 113 subjects (36.5%) were €4 carriers (carrying at least one €4 allele),
and 45 (14.5%) were €2 carriers (carrying at least one €2 allele).

Considering BMI categories, CI (p = 0.003), frailty (p < 0.001), dependance (p < 0.001),
a prealbumin level < 0.20 g/L (p = 0.025), an albumin level < 30 g/L (p = 0.003), and APOE4
carriers (p = 0.038) were more frequently found in the underweight group than in the other
BMI groups, as shown in Table 1.

An elevated AIP (AIP > than the median value) was more frequently found in over-
weight and obese individuals (p = 0.009).
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Compared with individuals without CI, those with CI more frequently had an
age > 75 years (p = 0.007), were underweight (p < 0.001), and had frailty (p = 0.029),
dependance (p < 0.001), and a prealbumin level < 0.20 g/L (p = 0.012).

The number of APOE4 genotype carriers and ApoE e4/¢e4 allele carriers was also
higher among individuals with CI compared with those without CI ((48.2% vs. 33.9%;
p = 0.043) and (12.5% vs. 5.1% p =0.042), respectively).

Regarding APOE genotypes status, the prevalence of Cl was 11.1%, 15.8%, and 23.9%;
p =0.100 in APOE2, APOE3, and APOE4 carriers, respectively.

However, this prevalence was significantly higher in APOE4 carriers than in non-
carriers (23.9% vs. 14.7%; p = 0.001). Underweight individuals more frequently carried
APOE4 (p = 0.025).

ApoE €4/ €4 carriers had a higher frequency of CI (35.0%) compared with those with one e4
allele (21.5%) and those without an €4 allele (14.1%) (p = 0.047), as shown in Table 2. The difference
in CI frequency between €3/ 4 carriers and ¢4/ ¢4 carriers was not significant (p = 0.159).

Table 2. Characteristics of patients according to APOE genotype status and number of ApoE ¢4 alleles.

APOE Genotypes Number of ApoE ¢4 Alleles
N ALL APOE APOE APOE 0 1 2
310 245 3152 4113 P 297 93 20 P
Age > 75 years (%) 310 57.1 57.8 60.5 522 0.399 59.9 52.7 50.0 0.411

Gender (men) (%)
Diabetes-High FBG (%)
AIP > —0.098

Obesity (%)

Underweight (%)
Cognitive impairment (%)

310 43.9 422 46.1 41.6 0.748 45.2 419 40.0 0.819
307 40.4 40.0 39.7 414 0.960 39.8 43.0 33.3 0.717
299 49.8 47.6 56.1 42.2 0.085 54.2 41.1 47.4 0.120
310 20.6 28.9 17.8 21.2 0.264 20.3 22.6 15.0 0.735
310 19.4 8.9 17.1 26.5 0.025 15.2 26.9 25.0 0.051
310 18.1 11.1 15.8 239 0.100 14.7 215 35.0 0.047

Data are presented as column percentages for qualitative variables. Diabetes—High FBG: known diabetes or
FBG > 5.6 mmol/L (100 mg/dL). APOE genotype status: APOE2 (¢2/¢2 or €2/¢€3), APOE3 (¢3/¢3), and APOE4
(e3/e4 or e4/e4). AIP: atherogenic index of plasma calculated as logarithmic transformation of ratio of triglycerides
to high-density lipoprotein cholesterol; —0.098 is AIP median value. Significant p-values are in bold.

The odds ratios for experiencing CI in the 310 individuals with complete data for the
co-variables are presented in Table 3.

Table 3. Multivariate logistic regression of the association between cognitive impairment, weight
status, APOE4 genotype, and ApoE &4 alleles in 310 hospitalized adults aged 55 years and older.

Model 1 * Model 2 **
OR 95% CI p OR 95% CI p
1
Age > 75 years 2.29 (1.18-4.48) 0.015 2.33 (1.19-4.54) 0.013
Gender (men) 1.32 (0.72-2.43) 0.368 1.34 (0.73-2.47) 0.345
Weight status
Obesity 1 - - 1
Overweight 1.35 (0.48-3.84) 0.572 1.31 (0.46-3.74) 0.613
Normal weight 1.94 (0.71-5.34) 0.199 1.91 (0.70-5.28) 0.210
Underweight 3.67 (1.32-10.2) 0.013 3.66 (1.31-10.2) 0.013
APOE4 genotype 1.76 (0.95-3.27) 0.072 — —— —
Number of ¢4 alleles
No ¢4 - - - 1
One ¢4 - - - 1.60 (0.77-2.93) 0.230
Two ¢4 -— ———- - 3.31 (1.15-9.91) 0.026

APOE4: (e3/ ¢4 or €4/ ¢4). Both models were adjusted for age, gender, weight status (with obesity as the reference
group), APOE4 status (in model 1 *), and ApoE &4 alleles (in model 2 **), with no ¢4 as the reference. OR (95% CI):
odds ratio (95% confidence interval). Significant p-values are in bold.
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Compared with obese individuals, underweight individuals exhibited nearly four times
the odds of CI in both models. Older age (age > 75 years) remained significantly associated
with CI in both models.

Individuals with one ¢4 allele had non-significant odds of prevalent CI compared to
those with no ¢4 allele (OR = 1.50 (95% CI: 0.77-2.93), p = 0.230). Those carrying two &4
alleles exhibited three times the odds of CI (OR = 3.31 (95% CI: 1.15-9.91), p = 0.026)
compared to those with no ¢4 alleles.

Considering the €4 carriers alone (N =113) and compared with 3/ ¢4 carriers, the OR
of prevalent CI was 2.09 ((95% CI 0.70-6.27); p = 0.188) for the €4/ ¢4 carriers.

4. Discussion

This study has explored the relationship between unhealthy weight and CI and con-
sidered, for the first time in this Caribbean population, the joint effects of APOE genotypes
in individuals mainly of African descent.

We observed that underweight was positively and significantly associated with CI
independently of APOE status. Additionally, the ApoE €4 allele was associated with
prevalent CI in this population.

In these individuals aged 55 years and older, we found a prevalence of 18.1% for
CI, which is not very far from the prevalence of 15.56% for MCI among community-
dwelling adults aged 50 years and older that has been reported in a meta-analysis and
systematic review [20].

4.1. Unhealthy Weight, Frailty, Undernutrition, Atherosclerosis, and Cognitive Impairment

Frailty was more frequently found in underweight individuals (96.9%) and in those
with CI (80.4%). To identify frailty, we used the SOF index, which has been validated
in [18]. This syndrome includes some physical markers such as a lower BMI, loss of grip
strength, and loss of physiologic reserve, which lead to increased vulnerability and adverse
health outcomes including cognitive decline [21-23]. Frailty and cognitive impairment are
often present concomitantly, and their simultaneous presence, in the absence of dementia,
constitutes cognitive frailty syndrome [22].

In this study, underweight individuals and those with CI were also older and had
higher prevalence of low pre-albumin and low albumin levels, both of which are markers
of undernutrition.

These results suggest that underweight induced by undernutrition could be one
explanation of CI in the elderly.

Our results in these older adults also show that underweight individuals had higher
odds of prevalent CI compared to obese individuals. Although 45.3% of our obese individ-
uals also exhibited frailty, other explanations are put forward to account for the prevalence
of CI. Obesity, considered a complex disease, is often associated with various comorbidities,
including type 2 diabetes mellitus (T2DM), cardiovascular diseases (CVDs) and others [24].
A high prevalence of cognitive decline has been reported in diabetic populations [25], and
longitudinal studies have shown accelerated decline in cognitive functions in patients with
T2DM [26]. Obesity is also frequently associated with other vascular risk factors, such as
hypertension and dyslipidemia, which induce atherosclerosis. An elevated atherogenic
index of plasma (AIP), calculated from log [TG/HDL-C], has been found to be associated
with CI in adult Americans [27]. Moreover, in a review of observational and postmortem
studies, intracranial atherosclerosis disease, which alters cerebrovascular hemodynamics
and the structural integrity of the brain, was associated with CI and dementia across age,
sex, and race groups [8]. The mean value of the AIP, which was significantly higher in
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our obese individuals, was not significantly different between our individuals with and
without CL

4.2. ApoE Gene and Cognitive Impairment

Cognitive decline precedes and predicts functional decline in aging and Alzheimer’s
disease (AD) [28], a progressive neurodegenerative disease for which the APOE gene is
among its greatest risk [17].

The APOE gene encodes apolipoprotein E, a lipoprotein involved in the cerebral
transport and metabolism of lipids, which are necessary for neuronal maintenance [29,30].

The three major isoforms of the APOE gene, APOE2, APOE3, and APOE4, differ
from each other only by single-amino-acid substitutions, but these changes have profound
functional consequences.

We noted a non-significant lower APOE2 genotype frequency in our individuals with
CI compared to those without CI.

Using data of patients with subcortical vascular cognitive impairment, in a three-year
longitudinal study and compared to the APOE3 homozygotes, APOE2 had protective
effects against amyloid-f8 accumulation, cortical thinning, and cognitive decline [31].

Carrying €2 or €3 alleles appeared to be protective against AD in various studies [29,31-34].

Conversely, in our study, ApoE €4 was positively associated with CI, and the individu-
als carrying ApoE e4/¢4 had an odds ratio of prevalent CI 3.31 times greater compared to
those with no €4 alleles.

It has been reported that SCD individuals carrying ApoE €4 showed worse cogni-
tive decline [35] and more severe brain structural damage [36] than those with SCD or
ApoE ¢4 alone.

Moreover, 85% of elderly ApoE e4/e4 individuals (average age, 81) scored in the
unimpaired range on a screening mental status test in a previous study [10].

Concerning the association of ApoE €4 with the risk of AD, a meta-analysis of clinical-
and autopsy-based studies demonstrated that, compared with individuals with an e3/€3
genotype, the risk of AD was increased in carriers of ApoE €4/ ¢4 (OR 14.9) among Caucasian
subjects [33], but this association was weaker among African Americans [33].

A non-significant higher frequency of APOE2 carriers was noted in our obese older
adults, whereas a significantly higher frequency of APOE4 carriers was noted in those with
underweight compared with the other groups. Women with at least one ApoE ¢4 allele
have been reported to experience a more rapid decline in BMI after reaching 70 years of
age compared to women without this allele [37].

In parallel, obesity has been associated with cognitive decline in early-elderly cog-
nitively normal individuals, in APOE2 carriers and in APOE3 homozygote individuals,
but not in APOE4 carriers [38]. But, for these authors, obesity may accelerate cognitive
decline in middle- to early-elderly cognitively normal individuals without APOE4, likely
by provoking vascular impairments [38].

4.3. Relationship Between Lower BMI, Cortical Amyloid Burden, and APOE Gene

Several studies support the relationship between BMI and cortical amyloid burden.
Biomarker levels reflective of AD pathophysiology, including beta amyloid and tau, were as-
sociated with a lower BMI in a sample of cognitively normal MCI and AD participants [39].
It has been found that lower baseline late-life BMI was associated with greater PiB retention,
an established biomarker for cortical amyloid deposition and increased risk for future de-
velopment of AD dementia [23]. Additionally, unintentional weight loss is often observed
in the preclinical stages of dementia [40], and long-term body weight variability has been
found to be significantly associated with a high risk of dementia [41].
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Alzheimer’s disease is characterized primarily by a loss of cognitive function, and
APOE 4 represents a major genetic risk factor for AD. This increased risk has been linked to
increased cortical AR accumulation [42,43].

In a recent study of the National Alzheimer’s Coordinating Center (NACC) examining
the prevalence of CI in subjects carrying APOE4 alleles [44], across all ethnic groups, except
for Pacific Islanders, an increase in APOE4 count was associated with a higher prevalence
and an earlier onset of CI [44]. In this study, compared to individuals with no ¢4 allele,
those with two ¢4 alleles exhibited nearly four times the odds of CI (OR = 3.75, p < 0.001).
We found very similar results for our older adults of predominantly African descent with
higher odds of CI (OR =3.31, p = 0.026) in carriers of two ¢4 alleles.

Not all our patients who are APOE4 carriers, even those who are ApoE €4/ ¢4 carriers,
and not all our underweight patients show findings of CI, recalling that there are other risk
factors for cognitive decline including age, cardiovascular disease risk factors, education
level, and social engagement. Moreover, complex gene—gene interactions between APOE
and other genetic risk factors for cognition have been reported [17]. There may be a vicious
cycle in older subjects including a loss of appetite followed by undernutrition, weight loss,
and frailty syndrome that leads to cognitive decline, which can lead to forgetting to eat and
becoming underweight. Carrying APOE4 could impact the onset of cognitive disorder but
the effective role of this genotype is not completely understood. These findings reveal phe-
notypic associations involving body weight, genotypes, and cognition but the underlying
pathophysiological mechanisms require confirmation through biomarker studies.

4.4. Limitations

The limitations of our study include the small sample size that may not be repre-
sentative of the population. Additionally, the cross-sectional design does not allow us to
determine if underweight is a cause or a consequence of CI and how the ApoE ¢4 allele
mediates this relationship.

Additionally, we did not take into account confounders such as education level,
socio-economic status, and mental health history of patients. Possible selection bias may
be related to the results of the AMTS since this test is not a substitute for a full cogni-
tive assessment.

Despite these limitations, this is the first study exploring the relationship between
BMI, CI, and APOE genotypes in our population of predominantly African descent, and
which provides information that could contribute to improving patient care.

5. Conclusions

In this cross-sectional study, underweight and carriage of the ApoE ¢4 allele were inde-
pendently associated with cognitive impairment. These findings suggest that monitoring
weight changes and APOE genotype status in older adults may have clinical significance;
however, the causal relationship between these factors and the underlying mechanisms
require clarification through larger longitudinal studies.
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AD Alzheimer’s disease

AIP Atherogenic index of plasma
AMTS  Abbreviated mental test score
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BMI Body mass index

MCI Cognitive impairment
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ADL Instrumental activities of daily living
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MRI Magnetic resonance imaging
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