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Introduction: Elderly adults with heart failure (HF) may have problems with self-care behaviors
because of cognitive deficits. Self-care deficits have been found to be significantly associated
with negative health care outcomes among HF patients. The aim of this paper was to assess
cognitive deficits and the level of self-care ability in elderly patients with HF, and to determine
if a relationship exists between cognitive deficits and self-care.

Materials and methods: The study included 270 elderly patients (mean age: 72.5 years)
with HF. We used the Mini Mental State Examination Scale (MMSE) to evaluate cognitive
functioning, and the European Heart Failure Self-care Behavior Scale, revised into a nine-item
scale (EHFScBS-9), to evaluate self-care behaviors. Associations between the variables were
examined using multiple regression analysis.

Results: Lower scores in both MMSE and EHFScBS-9 questionnaires were correlated with older
age, living alone, lower education, longer duration of illness, higher number of rehospitalizations,
as well as lower left ventricular ejection fraction and higher New York Heart Association (NYHA)
class. The multiple regression analysis was used for evaluation of the impact of the following
predictors: MMSE score, age, duration of illness, ejection fraction, number of hospitalizations,
sex, residence, education, relationship status, and NYHA class on EHFScBS-9 score.
Conclusions: Elderly patients with HF may have worse self-care behaviors because of their
cognitive deficits. Age was the strongest predictor of worse MMSE scores. Multidisciplinary
health teams should pay attention to the special needs of elderly patients who live with their
illness for many years and have no social support because of living alone.

Keywords: self-care behaviors, aging care

Introduction

Heart failure (HF) is a major health issue in developed countries. It is estimated that
in Europe and North America, chronic HF occurs in 1%-2% of the adult population,'
while 0.8 million people suffer from HF in Poland.’> Diminished cognitive function
affects 25%—-50% of patients with HF; patients with cognitive dysfunction have less
knowledge about their disease than those with intact cognitive function.*

Elderly patients with HF have a significantly increased prevalence of dementia
and mild cognitive impairment, compared with people of similar age without HF.>”
Studies describing cognitive impairment in HF patients have estimated prevalence at
anywhere between 30% and 80%.% Some data show that the incidence varies widely
from 25% to about 70%—80%, depending on the characteristics of the sample and of
the disease, the instruments used to assess cognition and study design.>'?

Petrucci et al'! demonstrated that cognitive deficits are common in advanced
HF and worsen with increasing severity of HF; however, more severe deficits in
patients with earlier implantation of mechanical cardiac assist devices were found.
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Also, Kozdag et al'? reported improvement in all domains of
cognitive functions except verbal and visual memory tests as
the effect of enhanced external counterpulsation.

The significant role of physical activity in the deter-
mination of cognitive impairment in HF was investigated
by Alosco et al'* who showed that lower physical activity
predicted worse cognition and cerebral perfusion 12 months
later in HF and concluded that physical inactivity in HF may
contribute to cognitive impairment and exacerbate risk for
conditions such as Alzheimer’s disease.

Cognitive decline in HF often presents deficits in cognition
that affect, for example, attention, memory, executive function,
language, and psychometric speed. Therefore, age-related cog-
nitive dysfunction may affect patients’ self-care capabilities.'

Riegel et al'® defined self-care as a naturalistic decision-
making process that patients use in the choice of behaviors
that maintain physiological stability and the response to
symptoms when they occur. HF-related self-care behaviors
are important in optimizing outcomes for patients with HF.
Lainsack et al'® also stressed that adequate self-care behavior
related to HF reflects the actions that a patient undertakes
to maintain healthy functioning and well-being.!” Patients
who are actively involved in their own care and treatment,
and who adhere to the regimen prescribed, are found to have
improved survival and fewer readmissions.':"?

Self-care strategies may present a problem for elderly patients
with HF, as they involve behaviors such as taking medication,
monitoring and interpreting symptoms, keeping appointments,
and contacting a nurse or a physician in case of exasperation.
Therefore, nursing care should be individualized and adjusted
to the cognitive capabilities of an elderly HF patient.

In earlier studies, diminished cognition has been shown to
be associated with poor HF self-care.?’ Self-care also involves
making health-related decisions. Thus, the assessment of
cognitive deficits may play an important part in evaluating
patients’ educational needs, adaptability, and adherence
capabilities in terms of self-care in HF.

The study objectives were to assess cognitive deficits and
the level of self-care in elderly patients with HF, to determine
the correlation between cognitive deficits and self-care, and
to determine which variables influence self-care behaviors
and cognitive deficits.

Materials and methods

Study design

A cross-sectional study was used to achieve the study objec-
tives. Sample size estimates were used to assess whether there
is a correlation between cognitive deficits and the level of self-
care ability in elderly patients with HF. Assuming a two-sided

test with alpha =0.06, beta =0.10, and the ability to detect
r=0.20 would require a sample size of 259 according to Hulley
et al.2! We opted to recruit 270 subjects to accommodate
incomplete data on one or both of the study variables.

Participants
The study was performed in a Cardiology Clinic in Wroctaw,
Poland. A group of 270 elderly patients (138 women and
132 men), diagnosed with chronic HF, participated in this
study. The mean age was 72.5 years (SD18.23), the mean
duration of illness was 6 years (SD14.76), the mean number of
hospitalizations in the previous years was 2.13 (SD+1.69), as
well as the mean ejection fraction was 44.64% (SD£11.7).
The inclusion criteria were as follows: 1) clinically
confirmed HF diagnosis, 2) the patient’s written informed
consent, 3) age over 65 years. Exclusion criteria were as fol-
lows: 1) requirement for intensive cardiac care, 2) history of
stroke. The study was approved by the Bioethics Committee
of Wroctaw Medical University (No KB-67/2016).

Measurements

Demographic and sociodemographic data (age, sex, educa-
tion level, and relationship status) were obtained from inter-
views performed by a cardiac nurse and from patient records.
Clinical data, such as the New York Heart Association
(NYHA) functional class, left ventricular ejection fraction
(LVEF), number of rehospitalizations, and the duration of
the disease, were obtained from records and from personal
interviews performed by a cardiac nurse.

Patients completed questionnaires — the Mini Mental
State Examination Scale (MMSE) to evaluate cognitive
functioning, and the European Heart Failure Self-care Behav-
ior Scale, revised into a nine-item scale (EHFScBS-9), to
evaluate self-care behaviors.?>?*

Mini Mental State Examination Scale

The MMSE is a very brief, easily administered mental
status examination that has proven a highly reliable and
valid instrument for detecting and tracking the progression
of cognitive impairment associated with neurodegenerative
diseases. Consequently, MMSE is the most widely used
mental status examination in the world. The maximum
MMSE score is 30. The cutoff scores of 24-25 provide a
likelihood of memory problems and the MMSE has shown
high reliability and validity.?>*

Self-reported self-care (EHFScBS-9)
Self-reported maintenance behaviors were measured using the
nine-item version of the EHFSc¢BS-9, Polish version.?*%
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This questionnaire was based on a theoretical construct of
self-care by Orem.? In the present study, we used EHFScBS-9,
which includes nine questions related to various aspects of
self-care, including daily control of weight, level of physical
activity, use of a low-sodium diet, amount of ingested fluids,
self-monitoring, and appropriate reaction to potential symptoms
of decompensation.”” The EHFScBS-9 currently has a scoring
scale from 9 to 45, with higher scores indicating worse self-care.
A standardized score between 0 and 100, with higher scores
indicating better self-care, can make interpretation of the score
easier. The instrument has documented strong psychometric
properties based on many populations and culture groups, and
has been adapted and translated into numerous languages.**’

Statistical analysis

The analyses were performed using the R software, version
3.3.0. Comparisons of two groups were performed using
Student’s ¢-test (for normal distributions of a variable in the
groups analyzed) or the Mann—Whitney test (for distributions
other than normal).

Multiple regression analysis included factors predictors
affecting EHFScB-9 score: MMSE score, age, duration of
illness, ejection fraction, number of hospitalizations, sex, res-
idence, education, relationship status, and NYHA class. The
results were considered significant with p-values <0.05.

Comparisons between three or more groups were per-
formed using analysis of variance (for normal distributions
of a variable in the groups analyzed) or the Kruskal-Wallis
test (for distributions other than normal). When a comparison
showed statistically significant differences, post hoc analyses
were performed: Tukey’s honest significant difference test
(for normal distributions) or the Mann—Whitney test with
Bonferroni correction (for distributions other than normal).
Correlations between two non-normally distributed groups
were analyzed using Pearson’s or Spearman’s coefficients.

Correlation analyses are interpreted as follows: [r|=0.9 —
very strong correlation; 0.7=|r|<<0.9 — strong correlation;
0.5=|r|<<0.7 — moderately strong correlation; 0.3=|r|<<0.5 —
weak correlation; |r]=0.3 — very weak (negligible)
correlation.

The interpretation model was adopted from Hinkle
et al.*® Variable distribution normality was verified using the
Shapiro—Wilk test. All analyses used a significance level;
p-values <0.05 were interpreted as statistically significant.

Ethics approval

The study protocol was approved by the Independent
Bioethics Committee of the Wroclaw Medical University
(decision no KB-67/2016). All participants gave written

informed consent after thorough explanation of the proce-
dures involved. The study was carried out in accordance with
the tenets of the Declaration of Helsinki.

Results

Patients’ characteristics
The study included 270 patients (138 women, 132 men),
mean age 72.57 years (18.23). The patients’ basic sociodemo-
graphic and clinical characteristics are shown in Table 1.
Analysis of the respondents’ marital status showed that
56.67% (n=153) were in relationships, while 43.33% were
single. Nearly half of the patients, 49.26%, had had primary
or vocational education. While 33.33% were high-school
educated, 17.41% were university- or college educated.
The patients studied had different clinical characteristics.
Most patients — 41.85% and 33.70% — were classified in
NYHA classes II and III, respectively, while 20.74% had

Table | Patients’ sociodemographic and clinical characteristics
(n=270)

Characteristic Mean (£SD)  Median (quartiles)
Age (years) 72.57 (£8.23) 71 (66-79)
Duration of the illness (years) 6 (+4.76) 4.5 (3-7.75)
LVEF (%) 44.64 (£11.7) 42 (38-54)
Number of hospitalizations in 2.13 (£1.69) 2 (1-3)
the previous year

n %
Sex
Women 138 5011
Men 132 48.89
Residence
Urban 182 67.41
Rural 88 32.59
Education
Primary or vocational 133 49.26
High school 90 33.33
College/university 47 17.41
Relationship status
Single 117 43.33
In a relationship 153 56.67
NYHA class
NYHA | 10 3.70
NYHA II 113 41.85
NYHA I 91 33.70
NYHA IV 56 20.74
Medication
ACE inhibitors 174 64.44
Diuretics 227 84.07
Glycosides 57 21.11
Beta-blockers 177 65.56
CCBs 2 0.74
ARBs 10 3.70

Abbreviations: ARBs, angiotensin receptor blockers; ACE inhibitor, angiotensin-
converting enzyme inhibitor; CCBs, calcium-channel blockers; LVEF, left ventricular
ejection fraction; NYHA, New York Heart Association Functional Classification.

Clinical Interventions in Aging 2017:12

submit your manuscript

1567

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Uchmanowicz et al

Dove

NYHA class IV. The mean LVEF was 44.64%. Within the pre-
vious year, patients were hospitalized 2.13 times on average
(£1.69). The mean time from diagnosis was 6 (34.76) years.
The most common treatments included ACE inhibitors,
used by 64.44% patients, and diuretics, 84.07%. While 65.56%
of patients were treated with beta-blockers, 21.11% were treated
with glycosides, 3.70% with ARBs, and 0.74% with CCBs.

MMSE results

Analysis of MMSE scores showed that 26.67% of patients
had no dysfunction, 25.19% had moderate dementia, 18.89%
had mild dementia, 29.26% had cognitive impairment with-
out dementia, and no respondents had severe dementia.

European Self-care Scale scores

The respondents’ mean score in the self-care scale was 50.39
points (£25.04) out of 100, ranging between 5.56 and 100. The
median score was 50 points. The first and third quartiles were
27.78 and 66.67 points, respectively, that is, typical scores in
the groups studied ranged from 27.78 to 66.67 points.

Does cognitive function, as measured by MMSE,
affect self-care?

Patients with cognitive impairment without dementia and
patients with normal MMSE showed significantly better
self-care than those with moderate dementia.

Do sociodemographic and clinical variables affect
MMSE and self-care scores?
e Demographic and clinical variables and MMSE

The MMSE scores had a non-normal distribution
(Shapiro—Wilk test p<<0.05); thus, Spearman’s rank cor-
relation coefficient was used in the analysis. MMSE is sig-
nificantly affected; values are correlated with higher scores
(better cognitive function) in the MMSE questionnaire.
Correlations with age, duration of illness, and number of
hospitalizations are negative. Thus, older age, longer dura-
tion of illness, and higher numbers of hospitalizations are all

correlated with lower scores (worse cognitive function) in
the MMSE questionnaire. Age was most strongly statistically
significantly correlated with MMSE (Table 2).

Variables and EHFScBS-9

EHFScBS-9 is significantly affected by all four quantitative
variables (Shapiro—Wilk test p<<0.05). The correlation with
LVEF is positive, that is higher LVEF values are correlated
with higher scores (better self-care) in the EHFScBS-9
questionnaire. Correlations with age, duration of illness, and
number of hospitalizations are negative. Thus, older age,
longer duration of illness, and higher numbers of hospitaliza-
tions are all correlated with lower scores (worse self-care) in
the EHFScBS-9 questionnaire. EHFScBS-9 is most strongly
correlated with number of hospitalizations (Table 2).

Variables and MMSE scores

MMSE scores were not normally distributed (Shapiro—Wilk test
»<<0.05), and therefore, the Mann—Whitney test (comparison
between two groups) or the Kruskal-Wallis test (comparison
between more than two groups) was used. The results were pre-
sented as medians, quartiles, and ranges for variable values.

Sex, education, relationship status, and NYHA class were
significantly associated with MMSE: men had higher MMSE
scores (better cognitive function) than women; patients in
relationships had higher MMSE scores (better cognitive
function) than those living alone.

Post hoc analysis was performed to describe the cor-
relations between MMSE and education and NYHA class
in detail. It showed that higher education level is correlated
with higher MMSE scores (better cognitive function); lower
NYHA class is correlated with higher MMSE scores (better
cognitive function).

The remaining sociodemographic and clinical variables
do not significantly affect MMSE.

Variables and EHFScBS-9 scores
EHFScBS-9 scores did not have normal distributions and,
therefore, the Mann—Whitney test (comparison between two

Table 2 Sociodemographic and clinical factors in relation to MMSE and EHFScBS-9 scores (n=270)

Factor Correlation with MMSE Correlation with EHFScBS-9

ccC p-value CD Cs ccC p-value CcD Cs
Age (years) —-0.552 <0.001 Negative Moderate -0.2 0.001 Negative Very weak
Duration of the illness (years) —-0.323 <0.001 Negative Weak —0.131 0.032 Negative Very weak
LVEF (%) 0.222 <0.001 Positive Very weak 0.223 <0.001 Positive Very weak
Number of hospitalizations in —0.268 <0.001 Negative Very weak -0.401 <0.001 Negative Weak

the previous year

Abbreviations: CC, correlation coefficient; CD, correlation direction; CS, correlation strength; EHFScBS-9, European Heart Failure Self-care Behavior Scale — nine item;

LVEF, left ventricular ejection fraction; MMSE, Mini Mental State Examination.
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groups) or the Kruskal-Wallis test (comparison between
more than two groups) was used. The results were shown as
medians, quartiles, and ranges for variable values.

Education, relationship status, and NYHA class are
statistically significantly associated with EHFScBS-9:
respondents in relationships had higher EHFScBS-9 scores
(better self-care) than those living alone.

Post hoc analyses were performed to test for associations
between EHFScBS-9 and education and NYHA class and
showed that higher education level is correlated with higher
EHFScBS-9 scores (better self-care), and lower NYHA
class is correlated with higher EHFScBS-9 scores (better
self-care).

The remaining sociodemographic and clinical variables
were not significantly associated with EHFScBS-9.

Multiple regression analysis

Which variables affect MMSE scores?

The linear regression model showed that MMSE is affected
(»<<0.05) by the EHFScBS-9 score. Each additional point in
the EHFSc questionnaire increases the MMSE score by an

Table 3 Variables affecting MMSE and EHFScBS-9 scores (n=270)

average of 0.03 points. Each year of life decreases the MMSE
score by an average of 0.16 points. Compared to living in a
town or city, rural residence increases the MMSE score by an
average of 1.27 points. Compared to primary and vocational
education, high school education increases the MMSE score
by an average of 1.28 points; college/university education
increases the MMSE score by an average of 2.19 points.
Compared to single status, being in a relationship increases
the MMSE score by an average of 1.29 points. Compared
to NYHA classes I and I, NYHA IV decreases the MMSE
score by an average of 2.31 points (Table 3).

Which variables affect EHFScBS-9 scores?

The linear regression model showed that EHFScBS-9 is
affected (p<<0.05) by the MMSE score. Each additional
point in the MMSE questionnaire increases the EHFScBS-9
score by an average of 0.92 points. The number of hospital-
izations in the previous year was statistically significantly
associated with EHFScBS-9. Each hospitalization decreases
the EHFScBS-9 score by an average of 2.96 points. Compared
to women, men have EHFScBS-9 scores lower by 6.72 on

Variable Variables affecting MMSE Variables affecting EHFScBS-9

Parameter SE t p-value Parameter SE t p-value
EHFScBS-9/MMSE (points) 0.029 0.011 2.625 0.009 0918 0.35 2.625 0.009
Age (years) —0.165 0.034 —4.807 <0.001 0.076 0.201 0.377 0.706
Duration of the illness (years) —0.003 0.051 —0.061 0.952 0.31 0.288 1.074 0.284
LVEF (%) —-0.015 0.024 -0.61 0.542 —-0.08 0.134 —0.595 0.553
Number of hospitalizations in —-0.173 0.159 —1.085 0.279 —2.958 0.876 -3.376 0.001
the previous year
Sex
Women — reference
Men 0.839 0.477 1.759 0.08 —6.716 2.663 —2.523 0.012
Residence
Urban — reference
Rural 1.272 0.508 2.504 0.013 —1.864 2.887 —0.646 0519
Education
Primary or vocational —
reference
High school 1.282 0.531 2415 0.016 5.666 2.994 1.892 0.06
College/university 2.193 0.696 3.149 0.002 12.261 3913 3.134 0.002
Relationship status
Single — reference
In a relationship 1.298 0.51 2.546 0.012 9.612 2.837 3.388 0.001
NYHA class
NYHA |-l — reference
NYHA 11l —0.656 0.596 -1 0.272 -8.017 3319 —2415 0.016
NYHA IV —2.308 0.83 -2.782 0.006 —13.554 4.653 -2913 0.004

Notes: The R? coefficient for the model was 48.6 1 %, meaning that the variables included in the model account for 48.61% of variance in MMSE scores; the remaining 51.39%
depends on variables not included in the model or random factors. The R? coefficient for the model was 40.60%, meaning that the variables included in the model account
for 40.60% of variance in EHFSc scores; the remaining 59.40% depends on variables not included in the model or random factors.

Abbreviations: EHFScBS-9, European Heart Failure Self-care Behavior Scale — nine item; LVEF, left ventricular ejection fraction; MMSE, Mini Mental State Examination;

NYHA, New York Heart Association Functional Classification.
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average. Compared to primary and vocational education, high
school education increases the EHFScBS-9 score by an aver-
age of 5.66 points; college/university education increases the
EHFScBS-9 score by an average of 12.26 points. Being in a
relationship increases the EHFScBS-9 score by an average of
9.61 points. Compared to NYHA classes [ and II, NYHA III
decreases the EHFScBS-9 score by an average of 8.02 points;
NYHA IV decreases the EHFScBS-9 score by an average of
13.55 points (Table 3).

Discussion

Normal cognitive functioning is essential in receiving stimuli
from one’s surroundings and using them to enrich one’s
intellectual capabilities. Cognitive functions include a
number of intellectual processes, such as short-term memory,
long-term memory, language processes (writing, reading, and
speech), visual and spatial processes, abstract thinking,
and perceiving external stimuli. Normal cognitive function
allows one to learn, remember, and reproduce information, as
well as to communicate it verbally or nonverbally.*! It also
allows one to solve tasks, plan actions, and make decisions.
Overall, full cognitive function enables normal everyday bio-
psycho-social functioning. Physiologically, aging processes
involve age-associated memory impairment or age-related
cognitive decline.®

This study examined the relationship between cognitive
deficits and self-care in a large sample of elderly patients
(n=270) with HF. Cognitive impairment, as measured with
the MMSE questionnaire, was found in 44.07% of patients,
which is consistent with the findings presented by other
authors, reporting cognitive impairment in 30%—75% of
patients with HF 3336

Previous studies on cognitive function and self-care
behaviors in HF exist, but the results were equivocal. These
results suggest that only certain self-care activities were com-
promised in cognitively impaired patients.’**7*® Dickson
et al*® suggested that self-care is a decision-making process
that uses the prefrontal cortex, and it is not surprising that
deficits in memory, attention, and executive function may
impair the perception of, interpretation of, and reasoning
about early adverse symptoms.

Thus, the present study demonstrated a relationship
between cognitive impairment and self-care in elderly HF
patients, but also the potential association between age, sex,
marital status, and clinical factors such as NYHA class,
LVEF, and duration of disease on either cognitive function
or self-care. Its results indicate that cognitive impairment,
as expected, does affect the self-care capabilities of elderly

HF patients. Interestingly, both MMSE scores and EHFScBS
scores were affected by similar factors.

In a study by Antonelli Incalzi et al,® higher NYHA
classes were correlated with worse cognitive function, as
measured using the MMSE questionnaire, like the present
study. Zuccala et al* evaluated the impact of older age and the
LVEF values on cognitive test results and found a close asso-
ciation between LVEF and MMSE scores. Lower ejection
fraction values were correlated with worse cognitive function.
A similar correlation was found in the present study.

The present study confirmed that, of the variables affect-
ing MMSE scores, age, duration of disease, and the number
of rehospitalizations shows the strongest correlations. Age
was the most strongly correlated with worsening cognitive
functions.

Self-care behaviors were adversely affected by cogni-
tive impairment, higher NYHA classes, and lower LVEF
values. The study also indicated that patients have an insuf-
ficient self-care level as measured by the EHFScBS scale,
because the mean score was 50.3 out of 100 points. Self-
care was negatively affected by older age, longer duration
of illness, more hospitalizations, and lack of social support
(being single).

Another study showed that only higher scores in the social
domains of the frailty scale were correlated with better self-
care capabilities in HF patients.*! Self-care capabilities of HF
patients, especially with regard to medication, are adversely
affected by multimorbidity and polypharmacy. Therefore, the
support of family members is of crucial importance in terms
of supervising medication and optimizing self-control and
self-care among elderly patients with concurrent frailty.*!

Our findings are consistent with the results of other
studies, where several factors have been examined as predic-
tors of adherence to a self-care regimen in patients with HF.
Among these were longer duration of disease, better general
health knowledge, and better health literacy.*’+?

In our study, higher education was associated with higher
cognitive function and better self-care. Rockwell et al*
suggest that better-educated patients may have better self-
care than those with a lower level of education. However,
other authors emphasize that a low level of education is not
a determinant of self-care ineffectiveness.***

Findings similar to ours were reported by Hajduk et al,*
who examined the associations between impairment in three
cognitive domains frequently affected in HF (memory,
processing speed, and executive function) and adherence to
self-care. They also concluded that cognitive impairment is a
common comorbidity of HF that may impact patents’ ability
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to perform the self-care behaviors required to maintain their
health and prevent hospitalizations. Our research confirms
these findings.

Implications for practice

Based on the results of our study, we would like to highlight
the importance of assessing cognitive deficits in elderly
patients with HF in order to promote effective self-care in
this patient group. Also, we can highlight two main find-
ings with implications for practice. First of all, self-care
strategies may present a significant problem for elderly
patients with HF, as they involve behaviors such as taking
medication, monitoring and interpreting their symptoms,
keeping appointments, and contacting a nurse or a physician
in case of exasperation. Secondly, nursing care should be
individualized and adjusted to the cognitive capabilities of
elderly HF patients, who should be additionally supported
by self-care education.

Limitations of the study

The results of the present study should be interpreted in the
context of potential limitations. The most important of these
stem from the fact that our study sample was recruited from
a single center.

Conclusions

Elderly patients with HF may have reduced self-care behav-
iors because of their cognitive deficits. Age was the strongest
predictor of worse MMSE scores. Therefore, multidisci-
plinary health teams should pay attention to the special needs
of elderly patients who also live with their illness for a long
time and have no social support because of living alone. It is
necessary to implement special care in this group of patients,
considering their needs related to age.
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