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Assessment of cognitive function in elderly patients with heart failure
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SUMMARY

OBJECTIVE: To compare the Mini-Mental State Examination (MMSE) and Montreal Cognitive Assessment (MoCA) tests for the identification of
cognitive deficit (CD) in elderly patients with heart failure (HF).

METHODS: This was a cross-sectional study with an observational design involving 43 elderly patients with HF of both sexes, treated by the Unified
Health System, who were able to understand and follow the study instructions. A sociodemographic and clinical questionnaire and the MMSE and
MoCA neurocognitive tests were applied.

RESULTS: The mean age of the patients was 67 years; 67.44% were male; 53.49% were white; 58.14% had 1-4 years of schooling; 58.14% had an
income of half to one minimumwage; 55.81% were married; 53.49% had a family history of HF; 90.7% denied smoking; 83.72% denied alcohol intake;
65.12% did not practice physical activity; 83.72% were hypertensive; 30.23% were diabetic; 57.89% had LVEF > 50%; 39.53% have NYHA II; and
88.37% did not have a pacemaker. In the identification of CD, the MMSE test detected it in 25.58% of the patients, while the MoCA test identified
itin 23.26% (p=0.043).

CONCLUSION: It was concluded that the MMSE test performed better than the MoCA test in the identification of CD in elderly patients with HF.
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INTRODUCTION

Heart failure (HF) is a complex clinical syndrome resulting
from structural or functional problems affecting ventricu-
lar filling or blood ejection. This condition compromises the
heart’s ability to supply sufficient oxygen to tissues to meet
their metabolic needs'?.

Although likely underestimated, the prevalence of HF is
estimated to be between 1 and 2% of the general adult popula-
tion. It affects 6.5 million Brazilians and 5.7 million Americans.
According to estimates, the prevalence of HF will increase by
46% between 2012 and 2030, resulting in over 8 million peo-
ple with HF in Brazil, mainly due to population aging'.

Studies have demonstrated common triggers between car-
diovascular diseases and dementia, such as inflammation, oxi-
dative stress, oxygen deprivation, and adrenergic signaling®*.
Maintaining normal brain function requires a constant sup-
ply of metabolites, which depends on proper heart function.

As a systemic disease, HF can damage other organs, includ-
ing the brain®.

Neuropsychological tests are frequently used to detect brain
dysfunction, such as cognitive deficit (CD), and evaluate per-
formance in different cognitive areas, including learning and
memory, language, visuospatial abilities, executive function,
and psychomotor function. CD is defined as the decline or
loss of at least one of these five domains®.

Currently, there are no well-defined guidelines for cogni-
tive screening, and standardized cognitive screening tests can
determine the prevalence of CD in older adults with HE Early
detection of cognitive changes allows for rapid intervention
through multidisciplinary follow-up, preventing the progres-
sion of functional impairment in the HF population.

Therefore, this study aims to compare the Mini-Mental State
Examination (MMSE) and Montreal Cognitive Assessment
(MoCA) tests for identifying CD in older adults with HE
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METHODS

This is a cross-sectional study with an observational design, con-
ducted with 43 elderly patients with HE seen at the Cardiology
Outpatient Clinic of the University Hospital of the Federal
University of Maranhdo (HUUFMA), in the city of Sao Luis, MA.
The research was carried out between February and December
2022 and was previously approved by the HUUFMA Ethics
and Research Committee (Opinion No.: 3.902.939/CAAE:
24168819.2.0000.50806).

Patients with HF of both sexes who were 60 years of age
or older, NYHA functional classes I to IV, able to comprehend
and adhere to the study’s instructions, and who consented to
participate by signing the Informed Consent Form (TCLE)
were included. The European Society of Cardiology’s (2021)
guidelines were taken into consideration for diagnosing heart
failure (HF).

Patients with chronic atrial fibrillation; acute decompensa-
tion of HE, with a clear history of central nervous system injury,
such as trauma, tumor, infection, carbon monoxide poisoning,
and demyelinating disorders; alcohol abuse (as measured by the
CAGE questionnaire); use of drugs or psychoactive substances
(as measured by the ASSIST instrument) that can demonstra-
bly cause changes in the nervous system and cognition; and
disorders related to hearing, reading, language expression, or
writing were excluded.

The following sociodemographic data were collected: age,
sex, race, income, education, marital status, and clinical data
such as family history of HE, ejection fraction (EF), functional
classification (NYHA), and the presence of comorbidities such
as hypertension and diabetes, history of smoking, alcohol con-
sumption, and physical activity practice.

A neuropsychological assessment was also performed by
a psychologist to identify CD. The MMSE test was initially
applied; it has strong reliability and internal consistency, and
its use is validated and recommended in Brazil, which enables
a rapid assessment of cogpnitive functions by examining both
verbal and non-verbal forms of responses.

The MMSE score ranges from 0 to 30, with higher scores
indicating better cognitive performance. The test results in
this study were adjusted according to the individual’s educa-
tion level, as described by Brucki et al’, applying the following
cut-off criteria: 20 points for illiterate patients; 25 points for
those with 1-4 years of study; 26.5 points for 5-8 years; 28
points for 9—11 years; and 29 points for more than 11 years.

In addition, the MoCA test, validated for the Portuguese
language, was used. A point is added to the maximum total
possible score of 30 points if the individual has less than 12
years of education. In this study, the following cut-off scores
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were considered for the detection of CD: illiterate, score < 11;
1—4 years of schooling, score < 17; 5-8 years of schooling, score
< 19; 9-11 years of schooling, score < 19; and > 12 years of
schooling, score < 218.

Microsoft Office Excel (version 365) was used to tabulate
the data, and R Studio (R Core Team, 2021°) was used for sta-
tistical analysis. The normality of the continuous variables was
initially examined using the Shapiro-Wilk test. The description
of the continuous data was given by medians and interquartile
ranges (IIQ), while the categorical variables were described in
simple frequencies (n) and percentages (%). The relationship
between categorical variables was established using Fisher’s
exact test. Subsequently, the Spearman Correlation test was
performed to evaluate the existence of proportionality between
the continuous variables that were being studied. Statistical sig-
nificance was set at p<0.05.

RESULTS

The sociodemographic and clinical data of 43 elderly
patients with HF were analyzed. The mean age was 67
years, 67.44% were male, the white race was predominant
(53.49%); 58.14% had 1-4 years of education; 58.14%
had an income of half to one minimum wage; 55.81% were
married; 53.49% had a family history of HF; 90.7% were
non-smokers; 83.72% did not drink alcoholic beverages;
65.12% did not practice physical activity; 83.72% were
hypertensive; and 30.23% were diabetic. Regarding clin-
ical data, 57.89% had EF = 50%; 39.53% NYHA II, and
88.37% did not have a pacemaker (Table 1).

In a comparative analysis of the applied tests, considering
the cut-off points for the screening of CD (based on educational
level), it was observed that MoCA identified CD in 23.26% of
the sample and MMSE identified CD in 25.58% of the sample.

Regarding the distinction between patients with and with-
out CD, there was a statistically significant difference between
the two tests (Table 2).

There was a strong correlation between the neurocognitive
test scores in identifying CD in the analyzed patients (p<0.001),
as described in Table 3.

DISCUSSION

In line with the current study’s findings, an analysis of 545
medical records of patients with heart failure (HF) receiving
treatment from the Unified Health System (SUS) showed that
55.6% were male, 76.7% had hypertension, and 37.2% had
diabetes’. According to the National Health Survey (2019), low
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Table 1. Sociodemographic characteristics and clinical data of elderly patients with heart failure in Sdo Luis, MA, Brazil, 2022.

Age 67.00 (63.50, 73.50) Smoker

Gender Yes 4(9.30%)
Female 14 (32.56%) No 39 (90.70%)
Male 29 (67.44%) Drinks alcohol

Ethnicity/color Yes 7 (16.28%)
White 23(53.49%) No 36 (83.72%)
Black 8(18.60%) Engages in physical activity
Brown 12 (27.91%) Yes 15 (34.88%)

Educational level No 28 (65.12%)
Incomplete elementary school 25(58.14%) Hypertension
Elementary school graduate 5(11.63%) Yes 36 (83.72%)
High school graduate 10(283.26%) No 7 (16.28%)
Incomplete bachelor’s degree 1(2.33%) Diabetes
Bachelor’s degree 2 (4.65%) Yes 13(30.23%)

Income No 30 (69.77%)
Less than % minimum wage 3(6.98%) Pacemaker
% to 1 minimum wage 25 (58.14%) Yes 5(11.63%)
1 to 2 minimum wages 12 (27.91%) No 38 (88.37%)
2 to 5 minimum wages 3(6.98%) LVEF (%)

Marital status <40% 11 (28.95%)
Single 8(18.60%) 40t049% 5(13.16%)
Divorced 5(11.63%) >50% 22(57.89%)
Married 24 (55.81%) NYHA
Widowed 6(13.95%) | 10 (28.26%)

HF family history [l 17 (39.53%)
Yes 23(53.49%) I 13(30.23%)
No 20 (46.51%) \% 3(6.98%)

Median (IQR); n (%); HF, heart failure; NYHA, New York Heart Association; LVEF, left ventricular ejection fraction.

Table 2. Comparison between Mini-Mental State Examination and Montreal Cognitive Assessment tests in the identification of cognitive deficit
in elderly patients with heart failure in Sdo Luis, MA, Brazil, 2022.

MMSE (n=43) MoCA (n=43) p
Cognitive deficit 11 (25.58%) 10 (23.26%) 0.043
No cognitive deficit 32 (74.42%) 33(76.74%)

MMSE: Mini-Mental State Examination; MoCA: Montreal Cognitive Assessment.

Table 3. Correlation between the scores of the applied tests in elderly patients with heart failure in Sao Luis, MA, Brazil, 2022.

Score MMSE vs. score MoCA | 0.786 | <0.001
MMSE: Mini-Mental State Examination; MoCA: Montreal Cognitive Assessment.
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education and income between half and one minimum wage
are consistent with the sociodemographic profile of SUS care'.

It was observed that 57.89% of the sample had EF > 50%,
classifying the patients as heart failure with preserved ejection
fraction (HFpEF). Additionally, mild symptoms (NYHA II)
were assigned to 17 patients (39.53%).

The diagnosis of systemic arterial hypertension (SAH) was
found in 83.72% of the sample, confirming the significance
of this condition for the development of HE in addition to
family history also being relevant for this. SAH is one of the
primary causes of HF in Brazil''. Hypertension acts in the
pathophysiology of cognitive impairment through neurode-
generation'?. Thus, there is an association between SAH, HE
and cognitive decline.

Table 2 indicates that there was a statistically significant
difference between the tests that were used, which has been
observed in other studies including patients with SAH, cere-
brovascular disease'®, and HF'. In the comparison between
the tests applied in patients with HE the MMSE obtained a
higher prevalence of cognitive decline (25.58%) compared to
the MoCA (23.26%), with a statistically significant difference.

In a study that evaluated both tests in 106 patients diag-
nosed with HF and with a mean age of 68 years, it was observed
that the MMSE detected cognitive decline in 68% while the
MoCA test in 65% of the sample'. Although the prevalence of
cognitive deterioration identified in the present study is lower
than that predicted in the literature, these results support the
findings of the present study, which similarly focused primar-
ily on patients with HE

A systematic review'® showed that in the vast majority of arti-
cles analyzed, the MoCA was superior to the MMSE in detect-
ing individuals with mild cognitive impairment (MCI), but both
were similar in detecting Alzheimer’s disease. In a different study,
93 hospitalized patients with HF and a mean age of 70 years
were studied. It was observed that the MoCA identified MCI in
41% more cases than the MMSE, indicating that the changes
in the visuospatial dimension of the MoCA were clinically more
significant than those found in a similar task in the MMSE!.
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