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Abstract

Objective: We conducted a cross-sectional study to identify, characterize, and compare the presence of cognitive impairment
in patients with diabetes mellitus (DM) and patients with high blood pressure (HBP) who were seen in primary care.
Methods: Consecutive patients over the age of 65 with DM or HBP who attended outpatient consultation at the Family
Medicine Unit No. 51 of the Mexican Institute of Social Security in Guadalajara were included in the study. The Montreal
Cognitive Assessment (MoCA) test was applied to detect the presence of cognitive impairment. Results: A total of 177 pa-
tients (59.9% men) with DM (59.9%) or HBP (40.1%) were included in the study. It was found that 44.1% of the participants
had cognitive impairment. Conclusions: The prevalence of cognitive impairment in older adults with DM or HBP is higher
than in older adults without these comorbidities. The use of a quick and easy screening test such as the MoCA test in this
group of patients could allow for early detection and impact on timely referral, approach, and management.
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Deterioro cognitivo en adultos mayores con DM y HAS en un primer nivel de atencion

Resumen

Objetivo: Realizamos un estudio transversal para identificar, caracterizar y comparar la presencia de deterioro cognitivo en
pacientes con DM y pacientes con HAS atendidos en el primer nivel de atencion. Métodos: Se incluyeron pacientes con-
secutivos mayores de 65 afios con DM o HAS que acudieron a consulta externa a la Unidad de Medicina Familiar N° 51
del Instituto Mexicano del Seguro Social de Guadalajara. Se aplicé el MoCA test para detectar la presencia de deterioro
cognitivo. Resultados: Se incluyeron un total de 177 pacientes (59.9% hombres) con DM (59.9%) o HAS (40.1%). Se en-
contrd que el 44.1% de los participantes presentaba deterioro cognitivo. Conclusiones: La prevalencia de deterioro cogni-
tivo en adultos mayores con DM o HAS es mayor que en los adultos mayores sin estos comdrbidos. El utilizar una prueba
de tamizaje rdpida y sencilla como la prueba MoCA en este grupo de pacientes podria permitir una deteccidn temprana y
e impactar en una referencia, abordaje y manejo oportunos.
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Introduction

Clinical context

Cognitive impairment is a clinical syndrome charac-
terized by the loss or decrease of mental functions in
different domains such as memory, orientation, calcu-
lation, comprehension, judgment, language, visual rec-
ognition, behavior, and personality. This concept differs
from dementia because it does not affect the function-
ality of the individuals who experience it"?. Cognitive
impairment increases with age, and it constitutes an
important condition, particularly in the population over
65 years of age, with an estimated prevalence of 8%?.
As a consequence of the demographic transition we
are facing, our country has presented an increase in
the frequency of cognitive impairment, becoming a
public health problem.

Cognitive impairment is a consequence of neurode-
generation. Neurodegeneration is a multicausal pro-
cess, and multiple comorbidities have been implicated
in its progression*”. Cognitive impairment in the Mexi-
can population is closely related to highly prevalent
chronic degenerative diseases, including diabetes mel-
litus (DM) and high blood pressure (HBP), which to-
gether add up in our country to a prevalence of up to
60.2%8°.

On the other hand, DM has been associated with an
increased risk of cognitive impairment and dementia
from 1.5 to almost 3 times when compared with non-di-
abetic subjects', while in patients with HBP, a preva-
lence of cognitive impairment of 30% has been found,
3 times higher than in the general population.

Despite these alarming figures, there are few studies
that describe the presence of cognitive impairment in
patients with diabetes or hypertension in our popula-
tion'>15, so the objective of this study was to identify,
characterize, and compare the presence of cognitive
impairment in patients with DM and patients with HBP
attended at the first level of care.

Methods for detecting cognitive
impairment

There are different screening tests to detect cognitive
impairment, among the most frequently used are the
mini-mental state examination (MMSE) and the Mon-
treal Cognitive Assessment (MoCA).

For this study, we chose the MoCA test because it has a
higher sensitivity (82-90%), and specificity (75-89%), and
it has been validated in Mexico; as well as because it

has a time of application just a few minutes longer than
the MMSE (which has a sensitivity of 80% and specific-
ity of 77.5%)6.

The MoCA test has the following sections: visuospatial
(0-5 points), naming (0-3 points), memory (not scored),
attention (0-6 points), language (0-3 points), abstraction (0-2
points), delayed recall (0-5 points), and orientation (0-6
points). The maximum score is 30 points, with a cutoff
point for cognitive impairment of < 26118,

Additionally, because depression can contribute to or
alter cognitive performance, it was decided to screen
for this condition in this study. For this, the abbreviated
Yesavage geriatric depression scale (GDS) was used,
which has a sensitivity of 84% and specificity of 95%
for detecting depression. In this scale, scores of 0-4
are considered normal, according to age, education,
and complaints; 5-8 indicates mild depression; 9-11
indicates moderate depression; and 12-15 indicates se-
vere depression'®20,

Methods

This was an observational, cross-sectional, and de-
scriptive study, approved by a local Research Ethics
Committee with project registration R-2020-1305-083.
The sample consisted of 189 consecutive patients who
attended the outpatient consultation at the Family Med-
icine Unit No. 51 of the Mexican Institute of Social
Security in Guadalajara. Patients with the following
inclusion criteria were selected non-randomly (non-prob-
abilistic convenience sampling): over 65 years of age of
both sexes with DM or HBP who agreed to participate
in the study, signing the informed consent. As exclusion
criteria, the diagnosis of psychiatric diseases (including
depression) or behavioral disorders, illiteracy, and pres-
ence of comorbidities, as well as patients who had any
impairment to communicate, were considered. Patients
who did not adequately complete all their assessments
were excluded from the study.

Data collection was carried out over a period of
6 months. First, a questionnaire was administered to
collect sociodemographic variables of interest: age,
gender, education level, marital status, number of pre-
scribed drugs, and other associated comorbidities. The
weight and height of the patients were requested to
calculate their body mass index (BMI), which for the
purposes of this study was considered: underweight
< 18.5, normal weight 18.5-24.99, overweight > 25, and
obesity > 30. The presence of depression was ruled
out with the GDS scale, considering it positive when
the patient had a score of 5-15. Subsequently, to assess
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the presence of cognitive impairment, the MoCA test
was applied, taking 26 as the cutoff point, and defining
as a patient with cognitive impairment those who had
a score of 0-25 points.

Statistical analysis of the data was performed using
the statistical software SPSS, version 20.0 for Win-
dows. Descriptive statistics were used for the variables
collected, both central tendency measures and disper-
sion measures. Due to the non-parametric distribution
of the sample, the Chi-square test was used to estab-
lish if there was a significant difference in the cognitive
impairment profile of patients with DM versus patients
with HBP in each of the sections evaluated by the
MoCA test, considering a significance level of p < 0.05.

Results

Of 189 patients included in the study, 12 were exclud-
ed from the study: 11 for having a score greater than 4
on the GDS and 1 for not completing the necessary
assessments. Therefore, 177 cases were included in the
analysis. The mean age was 74.02 years (range 60-93),
and the sociodemographic characteristics are shown in
table 1. About 59.9% of the patients had DM while the
other 40.1% was given by patients with HBP. About
61.1% did not have other associated comorbidities.

When evaluating the presence or absence of cogni-
tive impairment using the MoCA test, it was found that
44.1% of participants had cognitive impairment, obtain-
ing an average of 22.36 points and a mode of 29 points.
About 43% of patients with DM had cognitive impair-
ment, while 44% of patients with HBP had it. Regarding
the comparison of the results obtained in the sections
of the MoCA test of the group of patients with DM ver-
sus patients with HBP, each section was analyzed
(Table 2).

In terms of visuospatial skills, patients with diabetes
show worse results, with a score of 0, with a higher
frequency of 8.5%; compared to 3.4% with the same
rating of patients with hypertension. In the naming sec-
tion, patients with diabetes have twice as many cases,
in terms of the lower score.

In the attention section, patients with diabetes have a
mostly negative distribution of cases, the accumulated
lower cases (from 0 to 5) to the highest score, which is 6,
represent 58.1%. For patients with hypertension, this sit-
uation only occurs with 45.1%.

The language dimension behaved as follows, 58.4%
of patients with diabetes obtained a maximum rating,
while 64.7% of patients with hypertension obtained this
score. In the abstraction section, 81.1% of patients with

Table 1. Sociodemographic characteristics of the sample

Age (mean + standard deviation) 74.02 (7.34)
Gender % (n)
Female 40.1 (71)
Male 59.9 (106)
Educational level % (n)
Elementary school 73.4 (130)
Secondary 21.5(38)
High school 4(7)
Degree 1.1(2)
Civil status % (n)
Widowed 52 (92)
Married 26.6 (47)
Divorced 16.4 (29)
Common-law 45 (8)
Single 0.005 (1)
BMI % (n)
Normal 20.9 (37)
Overweight 66.1(117)
Obesity 13 (23)
Associated comorbidities % (n)
0 61.6 (109)
1 33.3 (59)
2 5.1(9)
Number of drugs used % (n)
0 7.9 (14)
1 12.4 (22)
2 45.8 (81)
3 28.2 (50)
4 7.9 (14)

BMI: body mass index

diabetes obtained a maximum rating, while 84.5% of
patients with hypertension also obtained this score.
With regard to the distribution of delayed recall, 59.4%
of patients with diabetes obtained the maximum ap-
proval rating, while this occurred in 66.19% of hyper-
tensive patients.

Finally, in the last section corresponding to orienta-
tion, it was found that 7.5% of patients with diabetes
obtained a score of 0, a situation that only occurred in
2.8% of patients with hypertension.

Discussion

With the aging population, it is expected that the prev-
alence of DM, HBP, and cognitive impairment will in-
crease progressively?'. In Mexico, census data from 1990
and 2020 indicates that the population aged 60 and over
has increased from 5 million to 15.1 million, respectively,
corresponding to a 6-12% increase in the population. The
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Table 2. Comparison of the score obtained in the MoCA

in both groups
Domain Diabetics
evaluated (points) (n = 106)

Hypertensive

(n=71)
Executive function
0 15 6 0.772
1 16 1"
2 19 9
3 15 13
4 29 23
5 12 9
Denomination
0 3 1 0.734
1 4 1
2 6 5
3 93 64
Attention
0 16 4 0.105
1 8 2
2 2 5
3 8 4
4 9 10
5 8 7
6 55 39
Language
0 62 46 0.751
1 1 4
2 1 5
3 30 16
Abstraction
0 86 60 0.329
1 5 1
2 15 10
Deferred recall
0 63 47 0.733
1 1 0
2 8 6
3 1 7
4 4 2
5 19 9
Orientation
0 8 2 0.588
1 3 4
2 6 4
3 1 4
4 1 1
5 1 0
6 86 56

MoCA: Montreal Cognitive Assessment

doubling or even tripling of the number of cases antici-
pates that it will also occur in the three pathologies®'23.
Therefore, studying the interrelationship between these
three variables is becoming increasingly important.

The working universe in this study had a male pre-
dominance and an average age of 74 years. When
analyzing the population, it is found that some of the
main characteristics are representative of the Mexican

population in this age group, such as: the predominant
marital status is widowhood, a high frequency of over-
weight and obesity, and low education level?*.

The presence of cognitive impairment was also found
in 44% of the participants, which constitutes 5.5 times
more than what was found in the general Mexican pop-
ulation (ENASEM study). These data coincide with mul-
tiple studies that have found an increase in the preva-
lence of cognitive impairment in patients with DM and
HBP compared to the general population®5-27.

Several hypotheses have been proposed about how
both DM and HBP participate in cognitive impairment
in patients. Due to the complex nature of DM, numer-
ous explanations have been proposed for how it could
cause cognitive impairment. These include the fact that
it is an important cardiovascular risk factor, increasing
the incidence of strokes. In the non-vascular pathogen-
esis, we find the effects of dysglycemia in which both
hyperglycemia and hypoglycemia are common in dia-
betic patients; these have deleterious effects on cogni-
tion due to the increase in oxidative stress and conse-
quent damage to brain tissue. On the other hand,
certain mechanisms have been found in how hyperin-
sulinemia negatively affects neuronal functioning relat-
ed to the pathophysiological cascade of beta-amyloid:
an increase in tau protein phosphorylation and a de-
crease in the ability of the insulin-degrading enzyme to
eliminate beta-amyloid as the concentration of insulin
in the central nervous system increases. Structural cor-
relates of these facts have been described, with cortical
and subcortical atrophy, especially affecting the hippo-
campus and the prefrontal cortex?'28-32,

On the other hand, the pathophysiology of hyperten-
sion is related to cognitive impairment in a multivariate
way. Emerging evidence suggests that HBP causes re-
modeling of cerebral blood vessels, causing dysfunction
in cerebral perfusion. With the dysfunction of flow auto-
regulation, it is postulated that the elimination of poten-
tially harmful proteins such as beta-amyloid is limited,
which it is worth mentioning has been found in higher
concentrations in these patients. In addition, evidence of
structural changes in neuroimaging associated with the
increase in systolic blood pressure has been found, with
a lower cerebral volume in these patients'" .

Several studies have been conducted to characterize
cognitive impairment in patients with DM and HBP. In
patients with DM, alterations in all cognitive domains have
been found, with the most affected being attention and
processing speed??34%, On the other hand, in patients
with HBP, greater impairment of executive function, pro-
cessing speed, and semantic memory has been found'.
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Despite this, no significant differences were found when
comparing the results of the MoCA test sections of dia-
betic versus hypertensive patients in this study.

The relationship between cognitive impairment, diabe-
tes, and hypertension is not completely understood, but
it is becoming clear that cognitive impairment, which was
traditionally seen as a primary neurodegenerative disor-
der, is not dissociated from other chronic degenerative
diseases that tend to coexist in the same individual.

A cognitive study, including a neuropsychological test
in the first level of care, should be considered in patients
with a history of diabetes and hypertension. On the
other hand, it is essential to take the above aspects into
consideration, as they could affect the patient’s ability
to adhere to their treatment. Early identification of these
patients provides an opportunity to delay or even pre-
vent the progression of cognitive impairment, so the
timing of treatment is a major factor in prognosis®¢-%".

In patients with mild-to-moderate dementia without
treatment, there is a 2-point decline per year in the MMSE
test, which is reduced to 0.5 points/year when treatment
with acetylcholinesterase inhibitors is started. This has a
positive long-term impact as it reduces mortality and pre-
serves the ability of patients to perform a greater number
of instrumental activities of daily living®.

The importance of early diagnosis will become more
important with the use of monoclonal antibodies against
amyloid beta, which has only shown effectiveness in
the early stages of Alzheimer’s disease®°,

Finally, it is necessary to point out that the following
limitations were found in the present study: a more ex-
tensive neuropsychological evaluation was not per-
formed, a non-randomized and small convenience sam-
ple was used, and the sample was from a single primary
care center. In addition, there were confounding factors,
such as the use of multiple medications, cardiovascular
risk factor and the relative control of the principal pa-
thologies(hypertension and dibetes mellitus).

Future research is needed to assess the impact of
cognitive impairment on metabolic control in patients
and to develop therapeutic strategies that are tailored
to their individual abilities. In addition, the neuropsycho-
logical profile of cognitive impairment in patients with
hypertension and diabetes should be characterized us-
ing larger studies in our population.

Conclusion

The findings of this study reveal that older adults
with diabetes or hypertension have a 5.5-fold higher
prevalence of cognitive impairment compared to the

population over 65 years of age without these comor-
bidities. This suggests that it is important to include a
cognitive assessment such as the MoCA test as part
of the primary care approach for these patients, as
cognitive impairment can affect their ability to adhere
to treatment and achieve therapeutic goals. Thus cog-
nitive screening should be performed in all people with
DM or HBP in order to guide reference to neurology
services and to guide adaptations in ther activities of
daily living management of comorbidities.
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