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Aims The aim of this study was to compare affective symptoms, cognitive dysfunction, and self-care behaviours among different 
heart failure (HF) phenotypes and to explore their interrelationships, particularly examining how cognitive and affective fac
tors influence self-care practices.

Methods 
and results

This cross-sectional study involved 250 older adults hospitalized for acute decompensated HF, categorized into three groups 
based on left ventricular ejection fraction (EF): HF with reduced EF (HFrEF), mildly reduced EF (HFmrEF), and preserved EF 
(HFpEF). Affective symptoms were assessed using the Hospital Anxiety and Depression Scale and Patient Health 
Questionnaire-9 (PHQ-9), while cognitive function was evaluated with the Montreal Cognitive Assessment (MoCA) and 
Mini-Mental State Examination (MMSE). Self-care behaviours were measured using the European Heart Failure Self-Care 
Behavior Scale. Among participants, 42% had HFrEF, 18.4% had HFmrEF, and 39.6% had HFpEF. Cognitive dysfunction 
was more pronounced in HFpEF patients (MMSE median = 28.0, IQR = 26.0–29.0) compared with those with HFrEF 
(median = 28.0, IQR = 27.0–29.0) or HFmrEF (median = 29.0, IQR = 27.3–29.0, P = 0.008). Higher MMSE scores were sig
nificantly associated with better self-care behaviours in HFpEF patients (Spearman’s r = −0.299, P = 0.003) but not in the 
other groups. Significant differences were found in specific self-care behaviours, including contacting healthcare providers 
and adherence to a low-sodium diet.

Conclusion Although variations in cognitive function and self-care behaviors were observed across HF phenotypes, these differences were 
not statistically significant after adjusting for demographic and clinical factors. Tailored interventions should be based on a 
comprehensive assessment of cognitive and emotional health, rather than HF phenotype alone.
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Introduction
Heart failure (HF) is a major public health challenge worldwide. In 
Europe, more than 15 million people live with HF.1 Due to demograph
ic changes, longer life expectancy, improved survival rates for patients 
with acute cardiac conditions, and advances in HF diagnostics, it is ex
pected that the number of HF patients will invariably increase. Older 
adults with HF are particularly at risk for persistent poor clinical out
comes and delayed recovery.2 Affective symptoms and cognitive dys
function are common and known barriers to effective self-care 
behaviours, especially among older adults with HF.3,4 Studies have 

shown that adults with HF have a higher risk of cognitive dysfunction 
compared with those without HF, even after controlling for age and co
morbidities.5 As an example, older adults with HF commonly exhibit 
deficits in memory, executive function, attention, and psychomotor 
speed.6 HF frequently presents concomitantly with mood disorders 
such as depression and anxiety and high levels of anxiety and depressive 
symptoms are common in those with and without mood disorders.7

The prevalence of depression and anxiety are approximately 31% 
and 33%, respectively, among adults with chronic cardiovascular dis
eases such as HF.8 Moreover, depression is known to impair cognitive 
function, affecting areas such as attention, executive function, memory, 

Novelty
• This study provides new insights into the association between cognitive dysfunction and self-care behaviours in heart failure (HF), focusing 

specifically on the HF with preserved EF (HFpEF) phenotype, which has been underexplored in this context.
• It reveals that cognitive dysfunction is more prominent in HFpEF patients compared with other HF phenotypes, advancing our understanding 

of the unique challenges faced by this subgroup.
• The research highlights the critical role of cognitive function in shaping self-care behaviours, suggesting the need for targeted cognitive support 

in the management of HFpEF.
• By emphasizing phenotype-specific approaches, the study contributes to the development of tailored interventions aimed at improving self- 

care and health outcomes in HF patients.
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and processing speed.9–11 That is, cognitive dysfunction and affective 
symptoms can have multiplicative complicating effects in HF.12

Consequently, cognitive and affective challenges can hinder effective 
self-care and in turn negatively influence clinical outcomes.13

In 2021, the universal definition and classification of HF changed to 
accommodate distinct clinical phenotypes identified by ranges of left 
ventricular ejection fraction: HF with reduced EF (HFrEF), HF with mild
ly reduced EF (HFmrEF), and HF with preserved EF (HFpEF).8 There is 
evidence that patterns of cognitive dysfunction vary among there three 
clinical phenotypes of HF.14 It also has been shown by others that de
pression is more prevalent in HFrEF compared with HFpEF.7 Although 
self-care recommendations are generally similar for patients with 
HFrEF and HFpEF, we have no such information on patients with 
HFmrEF or any data on how cognitive dysfunction and affective symp
toms may influence self-care differently by clinical phenotype.4

Understanding cognitive and affective influences of self-care by clinical 
phenotype is important because self-care behaviours are crucial for 
maintaining health, reducing disease complications, and enhancing the 
quality of life for patients with HF.15,16 The primary objective of this 
study was to compare affective symptoms, cognitive dysfunction, and 
self-care behaviours among older adults categorized by HF phenotype. 
The secondary objective was to examine associations between both 
cognitive dysfunction and affective symptoms and self-care among 
the three HF phenotypes.

Patients and methods
Participants
The study involved 250 patients with HF who were hospitalized with a 
primary diagnosis of acute decompensated HF. Participants were eli
gible if they were aged ≥ 60 years, had a diagnosis of HF (ESC guide
lines),17 HF duration ≥ 6 months, NYHA class II-IV, and were 
hospitalized for acute decompensated HF. Cognitive impairment 
(MMSE < 24) and active treatment for major depressive disorder 
were exclusion criteria. All participants provided written informed 
consent.

Data collection
Participants were recruited from the Institute of Heart Diseases at the 
University Hospital in Wroclaw, Poland, between September of 2022 
and June of 2023. Data collection took place during hospitalization after 
clinical stabilization, typically within 48 h prior to discharge. Patients 
were approached at a time when they were deemed clinically stable 
by the treating physician to ensure reliability of cognitive and self-care 
assessments. Patients were categorized into three groups based on 
left ventricular ejection fraction: HFrEF: EF ≤ 40%, HFmrEF: EF 41– 
49% and HFpEF: EF ≥ 50%. STROBE (Strengthening the Reporting of 
Observational Studies in Epidemiology) guidelines were followed.

Research instruments
Cognitive function
We assessed cognitive function using two measures: the Mini-Mental 
State Examination (MMSE), and the Montreal Cognitive Assessment 
(MoCA). The MMSE was developed in 1975 by Folstein et al.18 The 
MMSE is a widely used tool for assessing cognitive function. The highest 
possible score is 30, and scores below 24 indicate potential dementia. 
The Polish version of the MMSE, developed by Stanczak was used in 
this study.19,20 The second measure of cognitive function was the 
MoCA. Work on the MoCA scale was started in 1996 by neurologist 
Dr Z. Nasreddine, who identified the need for a tool to quickly and 
comprehensively test cognitive function. The test was finally validated 
to help diagnose mild cognitive dysfunction and early signs of dementia, 

such as Alzheimer’s disease.21 The highest possible score on the MoCA 
is 30, and a score of <26 in people without functional impairment sug
gests mild cognitive dysfunction; those with <12 years of formal educa
tion receive an additional 1 point.22 A Polish version of MoCA was used 
in the study.23 Both the MMSE and MoCA were used to assess cognitive 
function, as MMSE is a well-established screening tool for global cogni
tive impairment, while MoCA provides greater sensitivity in detecting 
mild cognitive dysfunction.

Affective symptoms
Two measures of affective symptoms were used in this study: the 
Hospital Anxiety and Depression Scale (HADS) and the Patient 
Health Questionnaire-9 (PHQ-9). The HADS was developed to assess 
the levels of anxiety and depressive symptoms in individuals affected by 
illness. This psychometric tool includes 14 items, divided into two sub
scales: one for anxiety (HADS-A) and one for depression (HADS-D), 
each consisting of seven items. Patients assess their symptoms over 
the past week using a 4-point scale, ranging from zero (no symptoms) 
to three (severe symptoms). The scores for each subscale range from 0 
to 21, with higher scores indicating more severe anxiety or depressive 
symptoms.24 The Polish version of the HADS validated by Mihalca 
and Pilecka, was used.25 The PHQ-9 is a widely recognized self- 
administered questionnaire designed to evaluate the severity of depres
sive symptoms. Although it is commonly used to identify individuals at 
risk for depression, it is not intended as a diagnostic instrument. 
Developed by Kroenke and Spitzer, it is a reliable and valid measure 
of depressive symptoms across various settings including primary 
care and specialized medical practices.26 The tool consists of nine 
core items supplemented by an additional question, offering a thorough 
assessment of depressive states. Respondents rate the extent to which 
they have been bothered by specific problems in the past 2 weeks, using 
a scale ranging from ‘not at all’ to ‘nearly every day.’ Each item is scored 
between 0 and 3, resulting in a maximum total score of 27. Scores are 
interpreted as follows: severe depressive symptoms (20 + points), 
moderate depressive symptoms (15–19), mild to moderate depressive 
symptoms (10–14), and mild depressive symptoms (5–9).26 This study 
utilized the Polish adaptation of the PHQ-9, validated by Kokoszka 
et al.27 The use of both HADS and PHQ-9 allowed for a comprehensive 
assessment of depressive symptoms, with HADS focusing on symptom 
severity in somatic illness and PHQ-9 complementing the HADS in the 
evaluation of depressive symptom severity.

Self-care behaviours
Self-care behaviours were assessed using the European Heart Failure 
Self-Care Behavior Scale (EHFSc-9), a tool widely recognized for its re
liability in evaluating self-care among HF patients. Originally developed 
by Jaarsma et al.28,29 in 2003 and revised in 2009 to a nine-item format, 
the scale focuses on practical aspects of HF management. The EHFSc-9 
includes nine statements addressing self-care behaviours, with five 
items focused on specific practices such as weight monitoring, fluid re
striction, adherence to a low-salt diet, medication compliance, and 
physical activity. The other four items evaluate the presence of symp
toms—shortness of breath, fatigue, swelling in the lower limbs, and sig
nificant weight gain over a week—that may signal disease progression 
and the need for medical attention. Respondents rate their agreement 
with each statement on a five-point Likert scale, ranging from 1 
(‘strongly agree’) to 5 (‘strongly disagree’). The total score, ranging 
from 9 to 45, is obtained by summing the responses; higher scores in
dicate lower self-care capacity. The Polish adaptation of the EHFSc-9, 
validated by Uchmanowicz et al.,30 was used in this study to ensure cul
tural relevance and reliability within the local context. In the analysis, 
both the total score and individual items of the scale were examined 
to provide a more detailed insight into specific self-care behaviours.
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Ethical consideration
This study was conducted in accordance with the Declaration of 
Helsinki and approved by the Bioethics Committee of the Wroclaw 
Medical University (No. KB-651/2022). Written informed consent 
was obtained from all participants prior to their inclusion in the study. 
All patient data were anonymized to ensure confidentiality.

Statistical methods
Descriptive statistics, such as median, quartiles, frequencies, and per
centages, were used to describe the sample. Comparisons of categor
ical data across groups were made using the chi-square test (with Yates 
correction for 2 × 2 tables) or Fisher’s exact test when the assumptions 
of the χ2 test were not met. Comparison of continuous data across 
groups was performed using the Kruskal–Wallis test and, when statis
tically significant differences between groups were detected, the 
Dunn’s post-hoc test. Before conducting multiple linear regression, as
sumptions of linearity, normality, homoscedasticity, and independence 
of residuals were checked. Multiple linear regression was used to adjust 
comparisons for variables that significantly differed between HF pheno
types, with questionnaire scores (EHFSc-9, HADS, PHQ-9, MoCA, and 
MMSE) as the dependent variables in separate models. Independent 
variables included HF phenotype (HFpEF, HFmrEF, or HFrEF) and all 
covariates that showed significant differences between phenotypes, 
specifically age, sex, BMI, haemoglobin (Hgb), blood urea nitrogen 
(BUN), NT-proBNP, estimated glomerular filtration rate (eGFR), cre
atinine, use of corticosteroids and diuretics, prior myocardial infarction, 
and coronary artery disease. The regression parameters, alongside the 
95% confidence intervals, were presented. Spearman’s correlation co
efficient was used to assess nonparametric associations between vari
ables, including cognitive function and self-care behaviours, as the 
data contained ordinal variables and the questionnaire scores were 
not normally distributed. Significance level was set to 0.05. All the ana
lyses were conducted in R software, version 4.3.2.31

Results
The demographic characteristics of the sample (n = 250) are shown in 
Table 1. There were 105 patients with HFrEF (42.0%), 99 patients with 
HFpEF (39.6%), and 46 patients with HFmrEF (18.4%). Patients with 
HFpEF were older than patients with HFmrEF and HFrEF. The percent
age of women was the highest in the HFpEF group and lowest in the 
HFrEF group. BMI was the highest in the HFpEF group compared 
with the two other phenotypes. The duration of hospitalization was 
longer for patients with HFrEF than patients with HFpEF. Patients 
with HFrEF were more likely to report a history of heart attack and cor
onary artery disease than patients with HFpEF and HFmrEF.

Statistical analysis revealed that cognitive dysfunction according to 
MMSE was significantly less severe in HFmrEF and HFrEF compared 
with HFpEF (Table 2).

Multiple linear regression was performed on differences in EHFSc-9, 
HADS, PHQ-9, MoCA, and MMSE scales among patients by HF pheno
type. No significant differences were observed (Table 3).

Correlations between self-care behaviours, cognitive function, and 
affective symptoms were examined within each HF phenotype group 
(Table 4). There were not significant correlations between both cogni
tive function and affective symptoms and self-care among patients with 
HFrEF of HFmrEF. Among patients with HFpEF, however, a significant 
negative correlation was observed between MMSE scores and 
EHFcBS-9 meaning that better cognitive function was associated signifi
cantly with better self-care behaviours (r = −0.299, P = 0.003).

Statistical analysis showed that, in patients with different HF pheno
types, there were significant differences in self-care behaviours 
(Table 5). Specifically, contacting a doctor or nurse when breathlessness 

or foot/leg swelling worsened were more common in the HFpEF group 
compared with the HFrEF group, while adherence to a low-sodium diet 
was more common in the HFmrEF group compared with the HFpEF 
group.

Discussion
This study compared affective symptoms, cognitive dysfunction and 
self-care behaviours, and examined associations between both cogni
tive dysfunction and affective symptoms and self-care behaviours 
among older adults (n = 250) categorized by HF phenotype: 105 
(42.0%) with HFrEF, 99 (39.6%) with HFpEF, and 46 (18.4%) with 
HFmrEF. The three HF phenotypes differed significantly by age, gender, 
body mass, duration of hospitalization, and history of heart attack and 
coronary artery disease as well as cognitive function, with patients with 
HFpEF having significantly worse cognitive function as measured by the 
MMSE. Finally, in patients with HFpEF, better cognitive function was as
sociated significantly with better self-care. While demographic, clinical, 
and behavioural differences by clinical phenotype are relevant, they 
should not be considered the sole determinant of cognitive dysfunction 
and/or self-care behaviours. Instead, a more holistic approach that takes 
into account all relevant factors in care including cognitive function, af
fective symptoms, and comorbidities, is essential for improving 
outcomes.

In this study, patients with HFpEF were older than patients with 
HFmrEF and HFrEF and the proportion of women was the highest in 
adults with HFpEF. Previous studies also have shown that patients 
with HFpEF are older and more adults with HFpEF are women.32–34

It was noted in a previous study that the duration of hospitalization 
for acute decompensated HF does not differ significantly by HF pheno
type.34 In our study, the duration of hospitalization was longer in pa
tients with HFrEF compared with other HF phenotype groups. This 
difference in hospitalization duration may be attributed to the severity 
of symptoms and comorbid conditions often associated with HFrEF, 
necessitating more intensive management and prolonged care. 
Moreover, the higher prevalence of chronic conditions the HFrEF 
group could also contribute to extended hospital stays based on overall 
care complexity. The increased burden of comorbidities in patients 
with HFrEF highlights the necessity of a comprehensive treatment ap
proach that addresses both immediate cardiac care and the manage
ment of coexisting chronic conditions. Despite this higher burden of 
comorbidities, our findings suggest that cognitive function was not sig
nificantly worse in this group when adjusting for demographic and clin
ical factors, reinforcing previous research by Faulkner et al.35 that 
suggests cognitive impairment is not solely dependent on HF 
phenotype.

Patients with HF suffer from multiple comorbidities. In this study, pa
tients with HFrEF were more likely to report a history of myocardial 
infarction and ischaemic heart disease compared with the other pheno
types. In prior studies, patients with HFrEF more commonly have a his
tory of hypertension, peripheral vascular disease, coronary artery 
disease, and a history of myocardial infarction.32,33 Differences in med
ical history underscores the importance of tailored treatment strategies 
for different HF phenotypes, given their distinct clinical profiles and 
aetiology.

It has been shown by others that after accounting for age, gender, 
and other existing health conditions, individuals with HF are more likely 
to experience cognitive dysfunction compared with those without HF.5

Faulkner et al.35 showed that scores on tests of attention, language, ex
ecutive function, and general cognitive function were worse in partici
pants with HFpEF than in those without HF; but that neurocognitive 
test scores are not significantly different between adults with HFpEF 
and HFrEF. Our unadjusted analysis showed that cognitive dysfunction, 
as measured by the MMSE test, was significantly less severe in patients 
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with HFmrEF and HFrEF compared with patients with HFpEF. 
However, after adjusting for demographic and clinical variables, these 
differences were no longer statistically significant, suggesting that cogni
tive impairment may be influenced by factors beyond HF phenotype 

alone. Importantly, within the HFpEF group, individuals with better cog
nitive function exhibit significantly better self-care behaviours. This sug
gests that cognitive ability plays a more pronounced role in self-care 
management among HFpEF patients. In contrast, patients with HFrEF, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Differences in European heart failure self-care behaviour scale, hospital anxiety and depression scale, patient 
health questionnaire, Montreal cognitive assessment, and Mini-mental state examination in patients with heart failure

Parameter HFrEF (N = 105) – A HFmrEF (N = 46) – B HFpEF (N = 99) – C P value

EHFSc-9, points Median (IQR) 25.0 (21.0–33.0) 28.0 (21.5–33.0) 30.0 (21.0–35.0) 0.25

HADS: anxiety, points Median (IQR) 2.0 (1.0–5.0) 2.0 (1.0–5.0) 3.0 (1.0–5.0) 0.80

HADS: depression, points Median (IQR) 1.0 (0.0–5.0) 2.0 (0.0–4.0) 1.0 (0.0–4.0) 0.97

PHQ-9, points Median (IQR) 5.0 (1.0–9.0) 5.0 (2.25–8.0) 5.0 (3.0–8.0) 0.79

MoCA, points Median (IQR) 26.0 (24.0–28.0) 27.0 (24.0–28.0) 25.0 (23.0–28.0) 0.15

MMSE, points Median (IQR) 28.0 (27.0–29.0) 29.0 (27.25–29.0) 28.0 (26.0–29.0) 0.008* 

B,A > C

EHFSc-9, European Heart Failure Self-Care Behaviour Scale; HADS, Hospital Anxiety and Depression Scale; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; 
HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; IQR, interquartile range; MMSE, Mini-Mental State Examination; MoCA, Montreal 
Cognitive Assessment; P, Kruskal-Wallis test + post-hoc analysis (Dunn’s test); PHQ-9, Patient Health Questionnaire-9.
*Statistically significant relationship (P < 0.05).
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Table 3 Differences in European heart failure self-care behaviour scale, hospital anxiety and depression scale, patient 
health questionnaire, Montreal cognitive assessment, and Mini-mental state examination in patients by heart failure 
phenotype

Parameter HFrEF HFmrEF HFpEF

EHFSc-9, points ref. 0.102 (−2.972; 3.175), P = 0.948 1.18 (−1.334; 3.695), P = 0.359

HADS: anxiety, points ref. −0.503 (−1.78; 0.773), P = 0.441 −0.067 (−1.111; 0.977), P = 0.9

HADS: depression, points ref. −0.784 (−2.111; 0.544), P = 0.248 −0.615 (−1.701; 0.471), P = 0.268

PHQ-9, points ref. −0.287 (−2.201; 1.627), P = 0.769 0.157 (−1.409; 1.723), P = 0.844

MoCA, points ref. 0.545 (−0.884; 1.975), P = 0.455 −0.873 (−2.042; 0.296), P = 0.145

MMSE, points ref. 0.297 (−0383; 0976), P = 0.393 −0.514 (−1,07; 0042), P = 0.071

EHFSc-9, European Heart Failure Self-Care Behaviour Scale; HADS, Hospital Anxiety and Depression Scale; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart 
failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; MMSE, Mini-Mental State Examination.; MoCA, Montreal Cognitive Assessment; PHQ-9, 
Patient Health Questionnaire-9.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 4 Influence of cognitive function and affective symptoms on the level of self-care in patients by heart failure 
phenotype

Parameter EHFSc-9 [points] Spearman’s correlation coefficient

HFrEF HFmrEF HFpEF

HADS: anxiety, points r = 0.086, P = 0.382 r = 0.116, P = 0.442 r = −0.051, P = 0.619

HADS: depression, points r = 0.024, P = 0.81 r = −0.141, P = 0.35 r = 0.024, P = 0.817

PHQ-9, points r = 0.047, P = 0.636 r = −0.025, P = 0.871 r = −0.007, P = 0.943

MoCA, points r = −0.152, P = 0.122 r = 0.139, P = 0.355 r = −0.16, P = 0.113

MMSE, points r = −0.125, P = 0.203 r = −0.06, P = 0.692 r = −0.299, P = 0.003*

EHFSc-9, European Heart Failure Self-Care Behaviour Scale; HADS, Hospital Anxiety and Depression Scale; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; 
HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; MMSE, Mini-Mental State Examination; MoCA, Montreal Cognitive Assessment; 
PHQ-9, Patient Health Questionnaire-9.
*Statistically significant relationship (P < 0.05).
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despite their greater burden of comorbidities, did not exhibit signifi
cantly worse cognitive function or self-care deficits. During adjusted 
analysis, however, no significant differences were observed in scores 
on the EHFSc-9, HADS, PHQ-9, MoCA, and MMSE scales among pa
tients with different HF phenotypes. These findings align with prior re
search indicating that factors beyond HF phenotype alone contribute to 
cognitive and self-care outcomes. Other studies have shown an associ
ation between depression and cognitive dysfunction in patients with 
HF36,37; however, our study did not analyze this. In a study by Fino 
et al.38 worse MoCA and HADS scores were associated with poorer 
health outcomes in adults with HF. Studying long-term cognitive decline 
in different phenotypes may be crucial to improving patient manage
ment and quality of life.

Recent findings indicate that individuals with HF and mild cognitive 
dysfunction might encounter increased challenges in managing their 
self-care. Prior studies have identified that cognitive dysfunction is asso
ciated with worse HF self-care.3,39–42 Our results showed that in 
HFpEF, better cognition is associated with better self-care but not in 
the other phenotypes. This finding suggests that in patients with 
HFpEF self-care behaviours may be more dependent on cognitive func
tion. As such, different interventions may be needed in HFpEF to pre
serve cognitive function in order to optimize self-care behaviours. One 
of the key findings of this study is that in HFpEF, better cognitive func
tion was associated with better self-care, a relationship not observed in 
HFrEF or HFmrEF. This suggests that cognitive capacity plays a crucial 
role in self-care among HFpEF patients, emphasizing the need for tai
lored cognitive support interventions in this population. Although no 
significant differences in self-care behaviours were observed among 
HF phenotypes, these findings highlight the importance of considering 
a broader clinical profile, including cognitive and emotional health, 
when designing interventions.

Another critical aspect of self-care behaviours observed in this study 
was the difference in communication with healthcare providers. 
Patients with HFpEF were more likely to contact their physician or 
nurse in response to worsening symptoms, whereas those with 
HFrEF were less likely to do so. These findings suggest that self-care in
terventions should prioritize strategies that enhance symptom recogni
tion and encourage proactive medical engagement, particularly in 
patients with HFrEF. Similarly, differences in dietary adherence highlight 

the need for tailored nutritional education, as HFmrEF patients showed 
poorer adherence to a low-sodium diet compared with HFpEF pa
tients. This underscores the importance of individualized counselling 
that aligns with the specific behavioural tendencies of each HF 
phenotype.

Implications for clinical practice
Since self-care behaviours were a primary outcome of this study, it is 
crucial to consider how multimorbidity influences self-care capacity. 
Patients with a high comorbidity burden may require tailored interven
tions, such as structured self-management programmes, multidisciplin
ary support, and personalized education, to optimize adherence to 
treatment recommendations. Integrating comorbidity-specific self-care 
strategies into HF management may help improve patient outcomes 
and quality of life. Future studies should explore the effectiveness of 
such tailored interventions.

Limitations
Self-reported data may be subject to recall bias and social desirability 
bias, particularly in the assessment of self-care behaviours. To minimize 
these limitations, we used validated instruments with established reli
ability and provided standardized instructions to participants to en
hance response accuracy. Future studies should consider 
complementing self-reported measures with objective assessments of 
self-care behaviours. Potential confounders that may have influenced 
the observed differences between HF phenotypes include medication 
adherence, socioeconomic status, baseline health literacy, and co
morbidities not accounted for in our analyses. Although we adjusted 
for key demographic and clinical factors, unmeasured variables could 
still impact the findings. Future research should incorporate a broader 
range of potential confounders to enhance the robustness of results.

Conclusions
Different HF phenotypes are associated with variations in cognitive 
function and the associations between cognitive function and self-care 
behaviours. However, after adjusting for demographic and clinical 
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Table 5 Differences in self-care behaviours in patients according to heart failure phenotype

Parameter HFrEF  
(N = 105) – A

HFmrEF  
(N = 46) – B

HFpEF  
(N = 99) – C

P value

Weighing yourself Median (IQR) 4.0 (2.0–5.0) 5.0 (3.0–5.0) 4.0 (2.0–5.0) 0.42

Contact your doctor or nurse if your shortness of breath gets worse Median (IQR) 2.0 (1.0–5.0) 3.0 (1.0–5.0) 5.0 (1.0–5.0) 0.007* 
C > A

Contacting your doctor or nurse if the swelling in your feet/legs is greater than 
usual

Median (IQR) 1.0 (1.0–5.0) 3.0 (1.0–5.0) 5.0 (1.0–5.0) <0.001* 
C > A

Contact your doctor or nurse if your weight increases by 2 kg in a week Median (IQR) 5.0 (4.0–5.0) 5.0 (4.0–5.0) 5.0 (3.50–5.0) 0.95

Limiting the amount of fluids you drink Median (IQR) 2.0 (1.0–5.0) 3.0 (1.0–5.0) 2.0 (1.0–5.0) 0.90

Contacting your doctor or nurse during periods of increased fatigue Median (IQR) 4.0 (1.0–5.0) 4.0 (1.0–5.0) 5.0 (1.50–5.0) 0.29

Following a low-sodium diet Median (IQR) 1.0 (1.0–4.0) 2.0 (1.0–4.0) 1.0 (1.0–3.0) 0.04* 
B > C

Taking medications as directed Median (IQR) 1.0 (1.0–1.0) 1.0 (1.0–1.0) 1.0 (1.0–1.0) 0.97

Regular exercise Median (IQR) 5.0 (1.0–5.0) 4.0 (1.0–5.0) 4.0 (2.0–5.0) 0.66

HF, heart failure; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; IQR, 
interquartile range; P, Kruskal–Wallis test + post-hoc analysis (Dunn’s test).
*Statistically significant relationship (P < 0.05).
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factors, no significant differences were observed between the HF phe
notypes in cognitive function and self-care behaviours. These findings 
emphasize the importance of personalized interventions tailored to 
each patient’s broader clinical profile, including cognitive and emotional 
health, rather than focusing solely on phenotypic characteristics like 
ejection fraction. Further research is necessary to fully understand 
the complex relationships between HF phenotype, cognitive function, 
and self-care behaviours, in order to optimize patient outcomes.
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