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Factors Associated with Functional Capacity in Heart Failure Patients
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Abstract

Background: Heart failure (HF) is a prevalent clinical condition that significantly impacts patient survival and represents
one of the leading causes of hospitalization and mortality.

Objective: To analyze the association between functional capacity and clinical, socioeconomic, behavioral, and cognitive
factors in individuals with HF.

Methods: A cross-sectional study was conducted with 82 patients with HF undergoing outpatient follow-up. Functional
capacity was assessed using the six-minute walk test (6MWT) and the sit-to-stand test (STS). Cognitive performance was
measured using the mini-mental state examination (MMSE). Sociodemographic and clinical data were obtained from
medical records and structured interviews.

Results: The sample consisted of 82 patients (63.4% male), with a mean age of 59.4 = 12.9 years. In the 6MWT,
the mean distance walked was significantly lower than the predicted distance (246.8 + 86.5 m vs. 557.3 = 47.5 m;
p < 0.001). In the STS, participants performed an average of 15.6 + 4.8 repetitions (p < 0.001). A positive and
statistically significant correlation was observed between MMSE scores and functional capacity assessed by the
6MWT (0 = 0.290; p = 0.020). Lower functional performance was also associated with older age, male sex, and
poorer self-rated quality of life (p < 0.05).

Conclusion: In the sample studied, cognitive performance and clinical and sociodemographic factors were associated
with functional capacity in individuals with HF.
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myocardial infarction or stroke — results in inadequate
prioritization of care for these patients.3

Introduction

Heart failure (HF) is a prevalent condition that significantly

affects patient survival and is one of the leading causes of In patients with HF, exercise intolerance is widely

hospitalization and death in several countries, including
Brazil. This disease is characterized by the heart’s inability
to pump blood adequately to meet the body’s metabolic
demands.’

The epidemiology of HF shows that one in five
individuals will develop the condition during their lifetime,
and about half of those diagnosed die within five years.>
These mortality rates are worse than those of many types
of cancer and comparable to the five-year survival rates
for ovarian cancer, leukemia, and myeloma. The lack
of awareness regarding the severity of HF and its high
mortality risk after hospitalization — similar to that of acute
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recognized as a major cardinal symptom, a marker of poor
prognosis, and an important therapeutic target.? It is related
to central cardiovascular and skeletal muscle alterations
resulting from neurohormonal modulation, exacerbation of
muscular sympathetic nervous system activity, activation of
the renin-angiotensin-aldosterone system, oxidative stress,
muscle apoptosis, and activation of the immune system.
These changes also occur in respiratory muscles, predisposing
patients to early fatigue and dyspnea, thereby limiting their
physical capacity.*

Cardiopulmonary exercise testing is the gold standard for
assessing functional capacity. However, due to high costs
and the need for specialized professionals, submaximal tests
such as the six-minute walk test (6MWT) have been used
and show good correlation with maximal tests. The 6BMWT
is a simple and widely used test to evaluate physical function
in patients with various conditions, including HF. Its ease of
implementation, performance, and interpretation make it a
practical tool in clinical practice.®

In addition to the 6MWT, the one-minute sit-to-stand test

(1-min STS) has gained attention for its practicality, minimal
space requirements, ease of monitoring, and applicability


https://orcid.org/0000-0002-9339-2220
https://orcid.org/0009-0002-3038-3260
https://orcid.org/0000-0003-3739-7702
https://orcid.org/0009-0006-3509-0407
https://orcid.org/0009-0002-8947-0641
mailto:leandromks16@hotmail.com

Silva et al.
Functional Capacity in Heart Failure

Original Article

Central lllustration: Factors Associated with Functional Capacity in Heart Failure Patients

Heart Failure &
g“* Z ‘ ABC Cardiomyopathy

PARTICIPANTS

Cross-sectional study

Socioeconomic

factors
82 HF patients; :@0_
mean age 59.40 years;
63.41% men W
Quality of life
Obijective: To identify clinical,
socioeconomic, and
behavioral factors associated
with functional capacity in

individuals with HF 6MWT

Conclusion: Cog

Determinants of functional capacity in HF

DATA

NYHA class serraaaeennsd  246.83m
EF °
LH sressasseaes) 15 56rep.
. p<0.05
et
MMSE

ve performance showed a positive, although

low-magnitude, association with functional capacity

FINDINGS

Predicted
lllllllll.lllll) 55735m

: ﬁ Performed

PS p<0.05  -C)- *

‘I‘ig"‘—%

ABC Heart Fail Cardiomyop. 2026; 6:620260028

Factors associated with functional capacity in patients with heart failure. HF: heart failure; NYHA: New York Heart Association; EF:
ejection fraction; 6MWT: six-minute walk test; STS: one-minute sit-to-stand test.

in patients with conditions such as chronic obstructive
pulmonary disease and cystic fibrosis, and it is increasingly
being considered for patients with HF.®

Methods

A cross-sectional and exploratory study was conducted
between June 2022 and August 2023 with patients
diagnosed with HF who were receiving outpatient
follow-up through the Brazilian Unified Health System in
two reference cardiology hospitals in the state of Maranhao
(Brazil): the University Hospital of the Federal University
of Maranhao (HU-UFMA) and the Dr. Carlos Macieira
High-Complexity Hospital (HCM), both located in the
city of Sao Lufs.

The study was conducted in accordance with ethical
principles for research involving human subjects, following
the guidelines of Resolution 466/12 of the National Health
Council. It was approved by the Research Ethics Committee
of HU-UFMA (CAAE: 24168819.2.0000.5086, Opinion
No. 3.902.939) (ANNEX C). All participants were informed

in advance about the objectives of the research and were
invited to sign the Informed Consent Form, with assurance
of confidentiality and anonymity.

Patients with HF were selected through simple random
sampling from a list of eligible medical records from the
cardiology outpatient clinics of the participating institutions.
Patients of both sexes and all age groups were included,
provided they had no medical contraindications to exercise
and were able to perform the functional capacity tests. The
diagnosis of HF was established according to the criteria of
the Brazilian Heart Failure Guideline (2021).7

Patients were excluded if they were experiencing acute
HF decompensation, had cancer, severe psychotic disorders,
severe physical disability, cognitive impairment that
prevented understanding instructions or proper execution
of the proposed tests, hypertrophic cardiomyopathy,
unstable angina, acute myocardial infarction, cardiac surgery
performed within the previous six months, and/or recent
hospitalization. Patients with mild cognitive impairment
who were able to understand instructions and perform the
assessment procedures remained eligible.

ABC Heart Fail Cardiomyop. 2026; 6:20260028
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A questionnaire was administered containing socioeconomic
data, functional class according to the New York Heart
Association (NYHA), comorbidities, and ejection fraction
(EF) from the previous six months, obtained from the analysis
of medical reports. Participants were then asked about
their overall quality of life and satisfaction with their own
health. Responses followed a Likert-type scale (from 1 to
50, with higher scores indicating better quality of life/health
satisfaction). The mean score of these questions was used to
define the patients’ self-assessment of quality of life.

Cognitive function was assessed using the Mini-Mental
State Examination (MMSE), which evaluates specific
cognitive domains: temporal orientation (five points), spatial
orientation (five points), registration of three words (three
points), attention and calculation (five points), recall of three
words (three points), language (eight points), and visuospatial
ability (one point). Scores range from 0 to 30, with higher
scores indicating better cognitive performance. Results
were adjusted according to educational level: 20 points for
illiterate individuals; 25 points for 1-4 years of schooling;
26.5 points for 5-8 years; 28 points for 9-11 years; and 29
points for more than 11 years of schooling.®

The 6MWT and 1-min STS were also performed to assess
functional capacity. All participants were instructed not to
eat two hours before arriving at the clinical research unit
where the assessments were conducted. They were also
instructed not to consume alcohol or caffeine on the day of
the evaluation. The tests were conducted in selected hospital
corridors chosen for having low pedestrian traffic.

The 6MWT is a valid, reliable, and objective method
for assessing submaximal exercise capacity, measuring the
distance an individual can walk in six minutes on a flat
30-meter course. The 6MWT score corresponds to the
distance walked in meters, with higher scores indicating
better exercise capacity. Additionally, the predicted distance
was calculated using a reference equation developed in a
multicenter study with Brazilian participants:

890.46 — (6.11 X age) + (0.0345 X age?) +
(48.87 X sex) — (4.87 X BMI)

where male sex = 1 and female sex = 0.

Based on the results, individuals were classified as having
preserved exercise functional capacity (EFC) (= 300 meters)
or reduced EFC (< 300 meters).” A distance greater than
300 meters is associated with higher event-free survival at
36 months.™

For specific analysis of the 1-min STS, participants
were stratified into two groups exclusively based on test
performance: group A, composed of patients who completed
fewer than 15 repetitions, and group B, composed of
those who completed 15 or more repetitions. The cutoff
of 15 repetitions was defined based on the sample’s mean
performance and values similar to those reported in previous
studies with HF patients. This value was used solely as an
operational criterion for comparative purposes between
groups and does not represent a previously validated
prognostic threshold. Therefore, its use should be interpreted
only within the exploratory context of this study.
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In both tests, patients were supervised by two
physiotherapists. If a patient showed signs or symptoms
indicating the need to interrupt the test, experienced any
adverse events, or expressed a desire to stop, the assessment
was immediately discontinued according to previously
established safety criteria.

The Statistical Package for the Social Sciences (SPSS),
version 23, was used for statistical analysis. Data were
subjected to the Kolmogorov-Smirnov test to assess
normality. The chi-square test was used for categorical
variables, the Student’s t-test was applied to compare
continuous variables, and the Mann-Whitney U test was
used to compare non-parametric samples. Spearman’s
correlation coefficient was used to analyze the association
between the variables studied. The level of statistical
significance adopted was p < 0.05.

Results

After applying the inclusion and exclusion criteria, the
final sample consisted of 82 patients with HF, with a mean
age of 59.40 = 12.92 years, of whom 63.41% were male.
The remaining sociodemographic variables are presented
in Table 1.

Functional capacity was assessed using the 6MWT and
the 1-min STS (Table 2). The main findings regarding the
associations observed between clinical, cognitive, and
functional factors are summarized in the Central lllustration.
The predicted 6BMWT distance was 557.35 = 47.49 meters,
whereas the actual distance walked by patients was 246.83
+ 86.53 meters. The distance walked was significantly lower
than the predicted value (paired t-test; p < 0.001). The ratio
between the walked and predicted distances was 0.44 =+
0.14. In the 1-min STS, patients performed an average of
15.56 = 4.83 repetitions (Table 2).

The comparison of 6MWT performance among patients
with HF revealed significant differences in mean age between
two groups with different functional capacities. The group
composed of patients who walked less than 300 meters
had a significantly higher mean age (60.57 = 12.96 years)
compared with the group whose patients walked 300 meters
or more, with a mean age of 52.93 = 12.85 years (p =
0.048). The remaining variables analyzed are presented in
Table 03.

When analyzing the correlation between the final MMSE
score and functional capacity measured by the 6MWT
(Figure 1), a positive correlation of low magnitude and
statistically significant was observed between these variables
(0 = 0.290; p = 0.020).

The comparison between HF patients who performed
fewer than 15 repetitions (Group A) and those who
performed 15 or more repetitions (Group B) in the 1-min
STS revealed some significant differences (Table 4).

Discussion

The main findings of this study are summarized in
the Central Ilustration. Overall, the sample consisted
predominantly of male individuals (63.41%), which is
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consistent with most studies involving patients with HF,""-"?
as well as with the European Society of Cardiology guidelines
(2021). Regarding age, patients had a mean of 59.40 = 12.92
years. Investigations conducted in Brazil, Europe, and North
America report comparable demographic profiles, reinforcing
the external consistency of the results observed." %'

The assessment of functional capacity using the 6MWT
revealed that patients with HF walked a significantly shorter
distance than predicted, with a mean of 246.83 + 86.53
meters compared with the predicted 557.35 + 47.49 meters.
This discrepancy highlights the functional limitation of these
patients, further reinforced by the walked/predicted distance
ratio of only 0.44 + 0.14, meaning less than 50% of the
expected value. International studies report mean 6MWT
distances between 300 and 450 meters in patients with stable
HF, whereas national investigations often describe values
below 350 meters, especially in populations treated within
the public health system. The shorter distance observed in
the present study may be related to a higher proportion of
patients with multiple comorbidities, older age, and lower
socioeconomic status.’

In contrast, a cross-sectional observational study with
105 individuals aged 59.5 + 12.0 years, 64% female,
BMI = 31 (5.8) kg/m?, with suspected HF with preserved
ejection fraction (HFpEF), demonstrated that even with a
high probability of HFpEF, participants still walked an average
of 356 * 96 meters in the 6BMWT. This notable difference
suggests that patients with HF in the present study exhibited
even more impaired functional capacity than those with a
high probability of HFpER' The histological, metabolic,
and functional alterations of skeletal muscle — including
respiratory muscles — resulting from HF lead to early fatigue
and dyspnea, consequently limiting functional capacity.*

A prospective observational study with 118 patients
compared the mean distance walked in the 6MWT among
individuals with acute HF who were readmitted at different
periods after discharge (30, 60, and 90 days) and those who
were not readmitted over 90 days. It was observed that
25% of patients were readmitted by the end of the 90-day
period, with most readmissions occurring within the first 30
days post-discharge. A shorter six-minute walk distance at
discharge emerged as a significant predictor of readmission
within 30 days, with a cutoff point of 200 meters proving
reasonable for that sample. In addition, shorter walking
time and reduced walking speed during the test were also
identified as significant predictors of early readmission.
These findings highlight the importance of the 6MWT as a
useful clinical tool for identifying patients at higher risk of
early readmission, enabling timely interventions to improve
post-discharge outcomes in patients with acute HE.'®

Data analysis reveals that the group of patients with
reduced functional capacity was characterized by older
individuals, predominantly male, and with lower scores on
the cognitive screening test (MMSE). Natural aging often
results in decreased physical and cognitive abilities, which
may explain the poorer performance in the 6MWT and
possibly the lower MMSE scores. Additionally, a higher
frequency of male individuals was observed among those
who walked shorter distances in the 6MWT. However,

this finding should be interpreted with caution, since the
reference equation used for the test predicts greater distances
for males. Thus, the present analysis was based on the
absolute distance walked, which does not allow concluding
that males necessarily exhibit poorer functional performance
relative to what is expected for their sex."”

The present study demonstrated a positive, low-magnitude
association between cognitive performance, assessed by the
MMSE, and functional capacity measured by the 6MWT (
p = 0.290; p = 0.020). Although statistically significant,
this association was weak, suggesting that other clinical and
sociodemographic factors also contribute to the functional
capacity of these patients. Therefore, interventions aimed
at improving functional capacity may have positive impacts
not only on physical health but also on cognitive health in
this population.™

The association observed between cognitive performance
and functional capacity in individuals with HF can be
interpreted in light of shared pathophysiological mechanisms.
Evidence suggests that reduced cardiac output and endothelial
dysfunction may compromise cerebral perfusion, promoting
neurovascular alterations that negatively affect cognitive
functions such as attention and memory. Furthermore, the
chronic inflammatory state characteristic of HF, mediated
by pro-inflammatory cytokines, has been associated with
structural and functional changes in the central nervous
system. These processes, combined with factors such as
hypoxemia, neurohormonal activation, and lower levels
of physical activity, may simultaneously contribute to both
cognitive and functional decline.’>"

Moderate-to-vigorous physical training is effective in
increasing cardiorespiratory fitness, improving vascular
function, and reducing cardiovascular risk factors and
inflammation. In addition to benefiting cardiovascular health,
exercise significantly improves cognitive function, including
attention, psychomotor function, executive function, and
memory. Individuals with higher cardiorespiratory fitness also
show improvements in brain health, including greater mean
resting cerebral blood flow velocity, attributed to increased
angiogenesis and vascular remodeling induced by exercise.
These findings highlight the importance of exercise in
promoting cognitive and vascular health, suggesting potential
benefits for patients with HF and cognitive impairment."”

In the 1-min STS, patients performed an average of 15.6
+ 4.8 repetitions, indicating reduced functional capacity.
These findings are consistent with results from a prospective
cohort study,® in which patients performed an average of
18 = 7 repetitions in the one-minute STS. It is noteworthy
that, in the referenced study, the application of the STS was
safe and feasible, causing no adverse events or significant
increases in pulmonary edema, even in patients with acute
decompensated HF.*

In patients with HF, the one-minute STS has proven
to be highly reliable and valid for assessing functional
capacity. One study showed that the STS has excellent
test-retest reliability (ICC = 0.932) and presents significant
correlations with the 6MWT, functional class, pulmonary
function, quadriceps muscle strength, and physical activity.
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Table 1 - Socioeconomic and clinical characteristics of
patients with heart failure evaluated in the study — Sao

Luis/MA, 2025 (n = 82)

Age (years) 59.40+12.92

Sex
Female
Male
School attainment
Some elementary school
Elementary school
Some high school
High school
Some higher education

Higher education

Income
< 1/2 Minimum wage
1/2 - 1 Minimum wage
1 - 2 Minimum wage

2 - 5 Minimum wage

Follow-up time (years) (21741)
Waist-to-hip ratio (© 902916 02)
26.38

BMI (Kg/m?) (23.04-29.23)

Ejection fraction (EF) classification
EF > 50%
EF 40% - 49%

EF < 40%

ABC Heart Fail Cardiomyop. 2026; 6:20260028

30
(36.59%)

52
(63.41%)

34
(41.46%)

18
(21.95%)

3
(3.66%)

20
(24.39%)

2
(2.44%)

5 (6.10%)

11
(13.41%)

39
(47.56%)

29
(35.37%)

3 (3.66%)

42
(51.22%)

15
(18.29%)

25
(30.49%)

NYHA
| 25
(30.49%)
i 28
(34.15%)
i 24
(29.27%)
5
v (6.10%)
Family hisitory of HF
53
1168 (64.63%)
29
i (35.37%)
Diabetes
25
Yes (30.49%)
57
No (69.51%)
Hypertension
60
165 (73.17%)
22
0 (26.83%)

BMI: body mass index; EF: ejection fraction; HF: heart failure;
SD: standard deviation; Student’s t-test; Pearson’s chi-square
test; Mann-Whitney test.

Table 2 - Functional capacity of patients with heart failure
according to the six-minute walk test and the sit-to-stand
test — Sao Luis, Brazil, 2025 (n = 82)

Predicted distance - 6MWT 557.35%47.49
Walked distance — 6MWT 246.83%86.53
Walked/predicted ratio - 6MWT 0.44+0.14
Repetitions — 1 min STS 15.56+4.83

SD: standard deviation; 6MWT: six-minute walk test; 1-min
STS: one-minute sit-to-stand test; Student’s t-test.
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Table 3 - Comparison between patients with heart failure and functional capacity below and above/equal to 300 m in the
six-minute walk test - Sao Luis, Brazil, 2025 (n = 82)

Age
Sex
Female
Male
School attainment
Some elementary school
Elementary school
Some high school
High school
Some higher education
Higher education
Income
< 1/2 Minimum Wage
1/2 - 1 Minimum Wage
1 - 2 Minimum wage
2 - 5 Minimum wages
NYHA
I
I
Il
\%
Ejection fraction (EF) classification
EF > 50%
EF 40% - 49%
EF < 40%
Family hisitory of HF
Yes
No
Diabetes
Yes
No
Hypertension
Yes

No

60.57112.96

19 (32.20%)
40 (67.80%)

28 (47.46%)
12 (20.34%)
2 (3.39%)
14 (23.73%)
1(1.69%)
2 (3.39%)

7 (11.86%)

27 (45.76%)

22 (37.29%)
3 (5.08%)

19 (32.20%)

19 (32.20%)

17 (28.81%)
4 (6.78%)

30 (50.85%)
7 (11.86%)
22 (37.29%)

37 (62.71%)
22 (37.29%)

20 (33.90%)
39 (66.10%)

44 (74.58%)
15 (25.42%)

52.93%12.85

11 (47.83%)
12 (52.17%)

6 (26.09%)
6 (26.09%)
1 (4.35%)
6 (26.09%)
1 (4.35%)
3 (13.04%)

4 (17.39%)

12 (52.17%)
7 (30.43%)
0 (0.00%)

6 (26.09%)
9 (39.13%)
7 (30.43%)
1 (4.35%)

12 (52.17%)
8 (34.78%)
3 (13.04%)

16 (69.57%)
7 (30.43%)

5 (21.74%)
18 (78.26%)

16 (69.57%)
7 (30.43%)

0.048

0.030

0.357

0.524

0.479

0.099

0.599

0.658

0.850

ABC Heart Fail Cardiomyop. 2026; 6:e20260028
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Follow-up time 2.935+2.93 2.190%1.28 0.216
Body mass index 26.70+4.50 26.13£3.70 0.589
Waist-to-hip ratio 0.97+0.10 0.94+0.08 0.310
Self-assessent of QL 3.38+0.89 3.3610.71 0.943
MMSE final score 24.2314.27 26.86%3.46 0.042

SD: standard deviation; 6MWT: six-minute walk test; HF: heart failure; EF: ejection fraction; QL: quality of life; MMSE: mini-mental

state examination; Student’s t-test; Pearson’s chi-square test

350 4

300 ~

250 1

200 ~

Walked distance in the 6MWT (m)

150 A

100 A

p=0.290 R
4009 | p=0.020

MMSE final score

Figure 1 - Association between mini-mental state examination (MMSE) and the distance walked in the six-minute walk test in patients

with heart failure, Sdo Luis, Brazil, 2025 (n = 82); pSpearman’s correlation test.

Moreover, the STS elicited physiological responses similar
to those of the 6MWT, except for leg fatigue. These findings
suggest that the STS is a valid and reliable tool, offering a
practical alternative to the 6MWT when the latter is not
feasible. Implementing tests such as the STS and 6MWT
can provide valuable information about patients’ physical
condition, facilitating targeted rehabilitation interventions
and potentially improving clinical outcomes.'®

The results obtained in the STS can be explained
by the combination of physiological and psychosocial
factors associated with HF. Patients in group A, who
performed fewer than 15 repetitions, had a significantly
higher mean age, suggesting that aging may contribute
to reduced physical capacity due to sarcopenia and
loss of muscle mass, which are common in older adults.
Additionally, the shorter follow-up time in Group A may
indicate less exposure to rehabilitation interventions and
health education, which are crucial for improving disease
self-management. The better self-reported quality of life
in group B may be related to greater functional capacity,

ABC Heart Fail Cardiomyop. 2026; 6:20260028

allowing more independence in daily activities and a
better perception of well-being. These findings highlight
the importance of early and continuous interventions in
rehabilitation programs for patients with HF, particularly
focusing on improving functional capacity and quality
of life, and tailoring strategies to individual needs while
considering the impact of aging and follow-up duration.>"

Thus, the findings indicate relevant clinical implications,
highlighting that simple instruments such as the 6MWT,
the 1-min STS, and the MMSE are useful in the routine
assessment of patients with HF. These tests help in the early
identification of functional vulnerability, support clinical
decision-making, and allow feasible, low-cost evaluations,
especially in outpatient settings and within the public
health system.

This study presents some limitations, including its
cross-sectional design and the use of tests that depend on
patient motivation. Although the sample size is compatible
with exploratory studies and similar to previous investigations
in the field, the absence of a prior sample size calculation
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Table 4 - Comparison between patients with heart failure who performed < 15 repetitions (Group A) and > 15 repetitions (Group B)
in the one-minute sit-to-stand test, Sao Luis, Brazil, 2025 (n = 82)

Age
Follow-up time
Body mass index
Waist-to-hip ratio
Self-assessent of QL
MMSE final score
Sex
Female
Male
School attainment
Some elementary school
Elementary school
Some high school
High school
Some higher education
Higher education
Income
< 1/2 Minimum wage
1/2 - 1 Minimum wage
1 - 2 Minimum wages
2 - 5 Minimum wages
NYHA
|
Il
11l
\Y
EF classification
Ef > 50%
EF 40% - 49%
EF < 40%
Family history of HF
Yes
No
Diabetes
Yes
No
Hypertension
Yes
No

62.89 £14.16
2.1011.39
26.624.87
0.97+0.09
3.1910.80
24.70%4.23

15 (32.61%)
31 (67.39%)

17 (36.96%)
12 (26.09%)
2 (4.35%)
12 (26.09%)
1(2.17%)
2 (4.35%)

4 (8.70%)
27 (58.70%)
14 (30.43%)

1(2.17%)

9 (19.57%)

18 (39.13%)

17 (36.96%)
2 (4.35%)

24 (52.17%)
9 (19.57%)
13 (28.26%)

29 (63.04%)
17 (36.96%)

10 (21.74%)
36 (78.26%)

31 (67.39%)
15 (32.61%)

57.19112.42
2.89+2.13
26.5815.18
0.96£0.10
3.8810.83
25.40+3.71

19 (52.78%)
17 (47.22%)

17 (47.22%)
6 (16.67%)
1(2.78%)
8 (22.22%)
1(2.78%)
3 (8.33%)

7 (19.44%)

12 (33.33%)

15 (41.67%)
2 (5.56%)

2 (5.56%)

21 (58.33%)

12 (33.33%)
1(2.78%)

18 (50.00%)
6 (16.67%)
12 (33.33%)

24 (66.67%)
12 (33.33%)

15 (41.67%)
21 (58.33%)

29 (80.56%)
7 (19.44%)

0.039
0.041
0.971
0.534
0.033
0.480

0.780

0.485

0.954

0.639

0.471

0.701

0.063

0.182

Student’s t test; Pearson’s chi-square test; Mann-Whitney test.
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limits the generalizability of the findings and the inferential
robustness of the results. Moreover, despite the relevance
of HF etiology in the clinical heterogeneity of the disease —
particularly in cases with preserved EF —this variable could not
be explored in the present study and should be considered
in future investigations with more comprehensive designs.

Additionally, the analyses performed were predominantly
univariate. No multivariable analysis was conducted to
simultaneously adjust for potential confounding factors
such as age, sex, education, and comorbidities. Therefore,
the associations observed may be subject to residual
confounding and should be interpreted with caution. As this
is a cross-sectional and exploratory study, the findings should
be viewed as hypothesis-generating and may support future
investigations with analytical designs and larger samples.

As strengths, the rigorous exclusion criteria stand out,
allowing the assessment of patient performance in the 6MWT
and STS without interference from comorbidities. Future
studies with longitudinal designs are needed, including
samples sized through formal sample calculations and
multivariable analyses that allow a deeper understanding of
the interrelationships between functional capacity, cognition,
and clinical outcomes in patients with HF. Furthermore,
studies aimed at exploring new perspectives for targeted
therapeutic interventions and clinical management strategies
are needed, reinforcing the importance of a holistic and
individualized approach to the care of patients with HF.

Conclusion

This study identified and analyzed socioeconomic,
clinical, behavioral, and cognitive factors associated with
functional capacity in patients with HF. The results showed
a positive and statistically significant association between
MMSE scores and functional capacity measured by the
6MWT, indicating that better cognitive scores were related
to better functional performance.

In addition, lower functional capacity was associated
with male sex, older age, poorer self-rated quality of life,
and shorter clinical follow-up time. These findings reinforce
the importance of considering multiple factors — including
cognitive, sociodemographic, and clinical aspects - in the
assessment of functional capacity in individuals with HF.

As this is a cross-sectional study, the results should be
interpreted as associations, not allowing causal inferences.
Nevertheless, the data obtained contribute to understanding
the functional profile of these patients and may support
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