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Predictors of Mild Cognitive Impairment in a Hypertensive Population

Predictores de riesgo de deterioro cognitivo leve en una poblacion de hipertensos

VALENTINA D. MAS"®, MARIA N. RIVERO™®, PAOLA M. SPOSITO™®, XIMENA CUBA™-®, MARIO LLORENS'

ABSTRACT

Background: Cognitive status is considered a biomarker of vascular brain damage caused by hypertension (HTN). Screening for mild
cognitive impairment (MCI) is essential in patients with HTN.

Objective: The aim of this study was to evaluate the presence of predictors of MCI in hypertensive patients.

Methods: We conducted an observational and cross-sectional study between 2015 and 2023. All the patients > 18 years treated in
a clinic and who were evaluated with the Montreal Cognitive Assessment (MoCA) were included. A score < 24 in the MoCA test
was considered abnormal. Patients with motor or sensory impairment, psychiatric disorders, or illiteracy were excluded. Qualita-
tive variables are presented as absolute frequencies and percentages, and the chi-square test was used to analyze their association.
Quantitative variables are expressed as mean *+ standard deviation and were compared with the independent samples t-test. All
the variables with statistical significance in the univariate analysis through forward selection were included in the multiple logistic
regression analysis. A p value < 0.05 was considered statistically significant.

Results: A total of 129 patients were included (women-to-men ratio 2:1; mean age 60 years); 79.1% had stage 3 HTN, time from HTN
diagnosis was > 20 years in 30.4%, 52.7% had complete primary education, 89.4% had overweight/obesity, 36.4% were smokers and
29.7% had mixed dyslipidemia. A score = 24 in the MoCA was present in 65.1% and 34.9% had a score < 24. The logistic predictor
model identified time from HTN diagnosis, mixed dyslipidemia and cerebrovascular disease as predictors of abnormal MoCA. A
tertiary educational level had a protective effect.

Conclusions: Identifying predictors of cognitive impairment is a priority to take preventive actions. In this study, time from HTN
diagnosis, mixed dyslipidemia, cerebrovascular disease and educational level were associated with cognitive impairment.
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RESUMEN

Introduccion: El estatus cognitivo es considerado un biomarcador del dano vascular encefalico en la hipertension arterial (HTA). Es
fundamental en pacientes con HTA la pesquisa del deterioro cognitivo leve (DCL).

Objetivo: Valorar la presencia de factores predictores de DCL en pacientes hipertensos.

Material y métodos: Estudio observacional, transversal, en el periodo 2015-2023. Se incluyeron pacientes mayores de 18 afos, asis-
tidos en policlinica que hubieran realizado la Evaluacién Cognitiva de Montreal (MoCA). Se consideré valor de MoCA alterado uno <
24. Se excluyeron pacientes con dificultades motoras, sensoriales, enfermedad psiquiatrica, analfabetismo. Las variables cualitativas
se presentan como frecuencias absolutas y relativas, y para el estudio de asociacién se utiliz6 test de Chi cuadrado. Las variables cu-
antitativas se presentan como media y desviacién estdandar, y el estudio de diferencias se realizé con test T de Student para muestras
independientes. En el anélisis de regresion logistica multiple se colocaron aquellas variables significativas en el analisis univariado
por el método Forward. Nivel de significacién alfa = 0,05.

Resultados: 129 pacientes, mujeres: hombres 2:1; edad promedio 60 anos. El1 79,1 % tenia HTA grado 3, 30,4 % presentaban mas de
20 anos de evolucién de HTA. El 52,7% tenia escolarizaciéon primaria. Un 89,4 % presentaba sobrepeso-obesidad, el 36,4 % tabaquis-
mo, 29,7 % dislipidemia mixta. Un 65,1% present6 un valor de MoCA = 24 y el 34,9 % un valor < 24. En el modelo predictor logistico,
las variables evolucién en anos de HTA, dislipidemia mixta, y enfermedad cerebrovascular fueron predictoras de riesgo de MoCA
alterado. El nivel educativo terciario fue factor protector.

Conclusiones: La identificacién de factores predictores de dano cognitivo es prioritaria para una accién preventiva. En este estudio
las variables tiempo de evolucion de la HTA, dislipidemia mixta, enfermedad cerebrovascular y nivel educativo permitieron predecir
mayor riesgo de DCL.
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INTRODUCTION

Most countries worldwide are experiencing growth in
both the size and the proportion of older persons in
the population. According to the United Nations, pop-
ulation aging is poised to become one of the most sig-
nificant social transformations of the 21st century, af-
fecting all sectors of society. Uruguay began its aging
process at the beginning of the 20th century, earlier
than other countries in the region. Nowadays, along
with Cuba they are the two countries in the region
with the highest incidence of elderly population. (1).

The World Health Organization (WHO) has been
leading international action plans under the frame-
work of the "United Nations 2021-2030 Decade of
Healthy Aging" program. The goal is to promote
healthy aging, which aims to develop and maintain
functional capacity to enable well-being in old age.
Functional ability is closely related to intrinsic capac-
ity, defined as “composite of all physical and mental
capacities of an individual”. (2) The intrinsic capacity
framework includes cognitive ability and is a signifi-
cant aspect of the "WHO Integrated Care for the El-
derly" (ICOPE) program. (3)

Dementia, a major neurocognitive disorder, is
one of the leading causes of disability and depend-
ency among older people worldwide. In high-income
countries, individuals with dementia face a mortality
risk that is two-and-a-half times higher. Nonetheless,
it is underdiagnosed, and when it is diagnosed, it is
typically in advanced stages. Lack of understanding of
the disease, combined with stigma, creates barriers to
early diagnosis and the immediate care that patients
need. There is a misconception that memory problems
are a normal part of aging and that nothing can be
done about them. (4)

The onset of dementia is preceded by mild cogni-
tive impairment (MCI) and subjective memory or
cognitive complaint (CC). Mild clinical impairment
is a clinical syndrome characterized by impairment in
memory or other cognitive function, without signifi-
cant impairment in the ability to perform activities of
daily living. It is a defined clinical-pathological entity,
which identifies subjects who are in an intermediate
state between normal aging and dementia. The course
of MCI is variable and can progress to dementia, re-
main stable or regress, which defines it as an impor-
tant diagnostic and therapeutic target. (5-7)

The criteria for the diagnosis of MCI are frequent
memory complaints, abnormal memory on cognitive
testing (adjusted for age and education level), normal
activities of daily living, and absence of dementia. (5,6)

The Montreal Cognitive Assessment (MoCA) is a
screening tool for MCI with good results in the inter-
national literature that has been translated into sev-
eral languages and validated in numerous countries.
The results have shown high internal consistency and
predictive validity. (8) This tool evaluates 6 cognitive
domains (memory, visuospatial skills, executive func-
tions, attention/concentration/working memory, lan-

guage, and orientation). The total possible score is 30
points. A score < 26 indicates MCI, with a sensitivity
of 89 % and specificity of 75%. In a cohort of 137 pa-
tients treated at Hospital Maciel in Montevideo, Uru-
guay, a MoCA cut-off point < 24 was associated with a
sensitivity of 88.9% and specificity of 78.9% to detect
MCI. (9)

Environmental and genetic factors have been de-
scribed in the pathogenesis of MCI, both in its onset
and progression. Environmental factors include low
educational level, depression in the elderly, hearing
loss, social isolation, and cardiovascular risk factors
(CRF) such as hypertension (HTN). It is estimated
that over 80% of patients with HTN are not adequate-
ly controlled. Uncontrolled and untreated HTN is
associated with cognitive impairment and dementia.
(10,11)

Cognitive status is internationally considered a
biomarker of vascular brain damage caused by HTN.
The 2023 European Society guidelines for the man-
agement of HTN recommend performing cognitive
function testing as part of the clinical evaluation of
hypertensive patients. Therefore, it is important to
have appropriate screening tests available during
medical visits. Thirty percent of hypertensive patients
without involvement of other organs present vascu-
lar brain damage and cognitive impairment. The time
from HTN diagnosis, HTN stage and variability of
blood pressure levels, and the loss of the physiological
dipper pattern are associated with impaired cognitive
function. (12,13)

For this reason, the aim of this study was to evalu-
ate the presence of predictors of MCI in a hyperten-
sive population.

METHODS

We conducted a descriptive, observational, and cross-sec-
tional study between May 2015 and January 2023 at the
Hypertension Clinic of Hospital Maciel in Montevideo, Uru-
guay. Patients treated in the Clinic sign a general informed
consent form, which is then recorded anonymously in the
database.

All the patients > 18 years evaluated with the MoCA
were included. Patients with motor or sensory impairment,
psychiatric disorders, or illiteracy were excluded.

The following variables were analyzed:

Sex: men and women.

Age: in years

Educational level: defined by the years of education

completed. The educational levels are categorized as fol-

lows: incomplete primary education (less than 6 years
completed), complete primary education (6 years com-
pleted), incomplete secondary education (between 7 and

11 years completed), complete secondary education (12

years completed), incomplete tertiary education, and

complete tertiary education (depending on whether the
corresponding syllabus has been completed).

HTN: systolic blood pressure (SBP) =140 mm Hg or dias-

tolic blood pressure (DBP) = 90 mm Hg.

Time from HTN diagnosis: in years.

Stage of HTN (according to ESC 2018): stage 1, SBP

140-159 and/or DBP 90-99 mm Hg; stage 2, SBP 160-179
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and/or DBP 100-109 mm Hg; and stage 3, SBP > 179
and/or DBP > 109 mm Hg.

- Weight: in kg, measured with office scale.

- Height: in cm, measured with portable stadiometer.

- Overweight: body mass index (BMI) between 25 and 30
kg/m?.

- Obesity: BMI > 30 kg/m?.

- Diabetes mellitus (DM): fasting glycemia = 126 mg/dl or
incidental finding of glycemia > 200 mg/dL.

- Mixed dyslipidemia: total cholesterol > 190 mg/dL and/
or LDL cholesterol > 115 mg/dL and/or HDL cholesterol
< 40 mg/dL in men or 46 mg/dL in women and triglycer-
ides > 150 mg/dL. (14)

- Pre-existing cardiovascular disease: history of ischemic
heart disease (IHD), heart failure (HF), lower extrem-
ity peripheral artery disease, stroke and/or transient is-
chemic attack (TIA), documented in the medical record.

- CC: frequent memory loss reported by patients or car-
egivers.

- Cognitive impairment: according to the optimal cut-off
point for the study population.

A score < 24 in the MoCA was considered abnormal.

Statistical analysis

Qualitative variables are presented as absolute frequencies
and percentages, and the chi-square test was used to ana-
lyze their association. Quantitative variables are expressed
as mean * standard deviation and were compared with the
independent samples t-test. All the variables with statisti-
cal significance in the univariate analysis through forward
selection were included in the multiple logistic regression
analysis. All statistical calculations were performed using
STATA 17.0 software package. A p value < 0.05 was consid-
ered statistically significant.

Ethical considerations

The study was evaluated and approved by the Institutional
Review Board of Hospital Maciel and was conducted follow-
ing the National Statement 158/19 for research on human
subjects and the Declaration of Helsinki revised in 2000.
Data confidentiality was maintained, and all the patients
signed an informed consent form to be included in the da-
tabase.

RESULTS

A total of 129 patients were included. Mean age was
60.0 = 1.1 years and 68.2% (n = 88) were women. The
majority of patients (79.1%) had HTN stage 3, and
time from HTN diagnosis was > 20 years in 30.4%.

In terms of educational levels, 52.7% reported in-
complete or complete primary education. Regarding
CRE, 89.4% had overweight or obesity, 36.4% were
smokers, and 29.7% had dyslipidemia. A score = 24 in
the MoCA test was present in 65.1% and 34.9% had a
score < 24 points.

On univariate analysis, there were no differences
between the two groups, abnormal MoCA and normal
MoCA, in terms of sex, HTN stage, overweight or obe-
sity, smoking habits, peripheral artery disease, IHD,
HE, and atrial fibrillation.

The variables with statistically significant differ-
ences on univariate analysis are presented in Table
1. Multivariate logistic regress analysis identified the

independent predictor variables that are shown in Ta-
ble 2.

The final predictor model was made up of time
from HTN diagnosis > 20 years, the presence of mixed
dyslipidemia, stroke/TIA, and tertiary education level.
The presence of a subjective complaint was only ob-
served in the univariate model, but it lost statistical
significance in the multivariate model.

DISCUSSION

Hypertension is the primary CRF for cognitive impair-
ment. The age at diagnosis and the time from HTN di-
agnosis are significant predictors of cognitive impair-
ment. The longer the time from HTN diagnosis, the
worse the performance in both executive functions
and immediate logical memory. (15-17) In the study
population, time from HTN diagnosis >20 years was
the main predictor of abnormal MoCA.

Hypertension has been associated with reduced
abstract reasoning (executive dysfunction), slowing of
mental processing speed, and, less frequently, memory
deficits. (18)

Muela et al. reported that the HTN stage and edu-
cational level were the best predictors of MCI in pa-
tients with hypertension. The most affected cognitive
domains were language, processing speed, visuospa-
tial abilities, and memory. (19)

The 2023 European Society guidelines for the
management of HTN recommend screening hyperten-
sive patients > 65 years using short cognitive screen-
ing tests, such as the Mini-Mental State Examination.
However, the guidelines place greater emphasis on the
MoCA. A MoCA score below 24, or below 26 and sub-
jective complains of memory loss should lead to refer-
ral to a neurologist or a geriatrician. (12)

Most of the population included in this study
has stage 3 hypertension according to the 2018 ESC
guidelines, probably because they are treated in clinic
specialized in managing difficult cases of hyperten-
sion. However, in this study HTN stage had no signifi-
cant differences between the groups with normal and
abnormal MoCA. A tertiary educational level had a
protective effect is this study. A high level of education
is widely used as an indicator of "cognitive reserve",
defined as individual ability to make flexible and ef-
ficient use of available neuronal networks in the ac-
tive model (10) to cope with pathology. Patients with
cognitive impairment with higher cognitive reserve
have an increased capacity to cope with reduced white
matter integrity and thus modulate structural brain
changes. (20)

The prevalence of CRF is higher in patients with
cognitive impairment compared to those who are cog-
nitively normal. There is significant evidence linking
CRF and subclinical atherosclerosis to brain health.
This evidence suggests that cerebrovascular and neu-
rodegenerative diseases often coexist and contribute
to the development of dementia. Therefore, a history
of stroke or TIA can be a predictor of increased risk.
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Variables Abnormal MoCA
<24 (n=45)
Educational level, n (%)
Incomplete primary education 16 (35.6)
Complete primary education 9 (20.0)
Incomplete secondary education 10 (22.2)
Complete secondary education 2(4.4)
Incomplete tertiary education 1(2.2)
Complete tertiary education 2 (4.4)
No data 5(11.1)
Age, years, mean + SD 66.1+ 1.6
Time from HTN diagnosis, years, n (%)
< 5years 6(18.9)
5to 10 years 7(21.9)
11 to 20 years 2(6.3)
> 20 years 17 (53.1)
Mixed dyslipidemia, n (%) 14 (37.8)
Diabetes, n (%) 16 (41.0)
Established CV disease, n (%) 20 (55.6)
Stroke/TIA, n (%) 12 (33.3)
Cognitive complaint, n (%) 21(56.8)

CV: cardiovascular; HTN: hypertension; MoCA: Montreal Cognitive Assessment; SD: standard deviation;

TIA: transient ischemic attack

Table 2. Multivariate model to predict MCl. Independent
predictors

Variable OR 95% ClI

Tertiary educational level 0.43 (0.19-0.71)
Time from HTN diagnosis > 20 years 5.33 (2.28 -7.31)
Mixed dyslipidemia 2.07 (1.06 - 4.89)
Stroke/TIA 1.82 (1.25 - 3.89)

Cl: confidence interval; HTN: hypertension; MCl: mild cognitive impair-
ment; OR: odds ratio; TIA: transient ischemic attack

(21) In this population, only mixed dyslipidemia was
found to be a cardiovascular risk factor to predict
worse cognitive function. This may be due to the rela-
tively low number of patients.

Cognitive complaints are a common reason for
consultation, representing a significant number of pa-
tients treated in memory care units worldwide. Jonk-
er et al. (2000) found an incidence of 25-56%. In 2005,
the percentage of CC at Karolinska Memory Clinic in
Huddinge, Sweden, was 38%. (22,23) Cognitive com-
plaints are considered a stage preceding MCI and a
risk factor for dementia. In a Japanese cohort of 3672
participants, CC were associated with a higher risk
of dementia in cognitively intact participants but not
in those with cognitive impairment (HR 4.95, 95% CI
1.52-16.11, p = 0.008). (24)

In the study population, CC only appeared as a
predictor in the univariate model but lost statistical

Normal MoCA D Tab_le 1. Differences between
=24 (n=84) patients with  abnormal
MoCA and normal MoCA.
13 (15.5)
30 (35.7)
22 (26.2) <0.001
2(2.4)
5(6.0)
7 (8.3)
5(6.0)
56.8 + 1.3 <0.001
18 (31.6)
12(21.1) <0.001
17 (29.8)
10 (17.5)
25 (6.4) <0.001
22 (26.5) 0.029
28(38.4) 0.003
14 (19.2) 0.004
30(40.5) 0.047

significance in the multivariate model. Wang et al.
did not find any association between CC and demen-
tia. They evaluated 543 individuals from a rural area
twice during a 3-year period. In both evaluations, CC
was associated with poorer performance on neuropsy-
chological tests but not with cognitive impairment
over time. (25) Based on the evidence provided by the
Rotterdam study, it is possible that the characteris-
tics of a population living in a rural setting with a low
level of education may have reduced the predictive
value of CC. Overall, most longitudinal studies sug-
gest a modest positive association between CCs and
future deterioration. (26) Identifying subjects at this
preclinical stage would have dual utility: developing
new therapeutic strategies to delay the onset of the
disease and reducing the worldwide prevalence of de-
mentia in the next 40 years. (27)

Study limitations

The study population may be biased because they
are patients attending a specialized clinic with a high
percentage of patients who have stage 3 hypertension
and are overweight or obese.

CONCLUSIONS

Identifying predictors of cognitive impairment is a
priority in preventing the development and progres-
sion of vascular dementia. Time from HTN diagnosis,
mixed dyslipidemia, cerebrovascular disease, and edu-
cational level were associated with cognitive impair-
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ment. In the future, it will be necessary to determine
which group of individuals would be candidates for
early intervention.
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