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Article Info Abstract

Background: A suitable approach to improve the quality of life (QoL) of patients with heart
failure (HF) is to promote electronic health literacy (e-HL) and encourage self-care behaviors
among patients.

Objectives: This study was conducted to divulge the association of e-HL and self-care behaviors
with QoL in patients with HF.

Methods: This cross-sectional descriptive study was conducted on 200 patients suffering from
HF admitted to the CCU and POST-CCU departments of the Amir-Al Momenin Hospital of
Maragheh City, Iran, who were enrolled by convenience sampling. Data were collected using
WHO Quality of Life-BREF (WHOQOL-BREF), the e Health Literacy Scale (¢ HEALS), and
the European Heart Failure Self-care Behavior Scale (EHFScBs) and analyzed using SPSS v. 21
Software. The statistical tests included ANOVA, the independent t-test, Pearson correlation, and
hierarchical linear regression.

Results: The Pearson correlation test showed that there was a direct and statistically significant
relationship between e HL, self-care behaviors, and QoL (P-value <0.05). The correlation
between self-care behaviors and QoL was the strongest (r=0.747, P-value <0.001). According to
hierarchical linear regression analysis, self-care behaviors were the strongest predictors of QoL
(B =0.647, P-value =0.001). Overall, e-HL (p=0.163, P-value=0.001), self-care behaviors
(B=0.647, P-value <0.001), and demographic variables were able to predict 57.6% of the
variance of QoL (R=0.576, P-value <0.001).

Conclusion: Electronic health literacy and self-care behaviors may play an important role in
improving the QoL of HF patients. Regarding the role of these parameters in preventing and
managing HF, the health system should pay attention to upgrading these elements by appropriate
training.
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Application of Study Results in Preventive Care in Nursing and Midwifery:

e Increasing the level of electronic literacy improves self-care behaviors and the quality of life of patients with heart failure.

e Due to their close relationship with patients, nurses can play an important role in implementing educational programs to increase the
electronic literacy of patients with heart failure, as well as smoking cessation and other self-care behaviors. Therefore, the design and
implementation of such interventions will increase the efficiency of the health system, reduce economic costs and solve the challenges of the
defective cycle of the health system and improve the quality of care.

Introduction

Heart failure (HF) is the most common
cardiovascular disease (CVD) and the final stage
of most of them. This condition refers to the

The prevalence of HF among people over 45
years old is 1-2% in most countries and 3-5% in
the world [3]. It has been reported that at least 26
million people worldwide suffer from HF. The

heart’s failure in adequate pumping of blood to
meet the metabolic, nutritional, and oxygen
requirements of body tissues [1]. The prevalence
of HF has risen considerably in recent years due
to population aging, as well as the improved
survival of patients with coronary artery disease

2.

prevalence of HF ranges from 1% to 6% in Asian
countries and is around 1.8% among Iranian
elderlies [4,5].

The total direct costs of HF medical care are
estimated to increase from 24.7 billion dollars in
2010 to 77.7 billion dollars in 2030, and most of
these costs are related to the re-hospitalization of
these patients [6]. Heart failure is accompanied by
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an increased incidence of Intense signs and
symptoms and reduced quality of life (QoL) [7].
Despite great advances in the management of HF,
this condition still brings considerable adverse
consequences for patients, their families, and
health care systems and significantly demotes
their QoL caused by frequent hospitalizations and
a high mortality rate [8]. These restrictions inflict
patients' fulfillment of job obligations, as well as
their familial and social affairs, contributing to
their social isolation and a higher propensity for
death [7,9].

Quality of life is a subjective, multifaceted, and
dynamic entity comprising a combination of
cognitive (e.g., satisfaction) and emotional (e.g.,
happiness) elements [10]. Quality of life embraces
dimensions such as physical health, mental health,
economic status, personal beliefs, and interactions
with surroundings [11]. The study of Marteneson
et al. on 1382 male and female patients with HF
suggested that women experienced a poorer QoL
compared to men [12]. Abbasi et al. also
conducted a study on 612 patients with HF and
reported that these patients had poor QoL [13].
One of the factors that can improve the QoL of
patients with HF is their participation in their self-
care and treatment [14]. A study by Jarsema et al.
showed that the encouragement of self-care
behaviors in patients with HF significantly
mitigated their symptoms and complaints and
improved their QoL [15]. Another study by Abu-
Talebi in Iran delineated economic, socio-cultural,
individual, familial, environmental, and medical
barriers as the main obstacles contributing to poor
self-care performance among Iranians [16]. The
improvement of self-care behaviors can empower
patients to control their disease [17].

Health literacy is another determinant with a great
impact on the level of awareness and, therefore,
the prevention and control of HF [18]. Health
literacy and electronic health (e-health) literacy
have been introduced as a global issue and debate
in the 21% century. Howard et al. presented a
definition of health literacy from the perspective
of the World Health Organization as “cognitive
and social skills determining the motivation and
ability of people to acquire, comprehend, and
apply information in a way that can promote and
maintain one’s health" [19]. Similarly, e-health
literacy refers to one’s ability to locate, assimilate,
and evaluate health-related information from

electronic databases and apply this information to
detect and solve a health issue [15]. Regarding the
importance of health literacy, according to studies
by the American Center for Health Care
Strategies, people with low health literacy are less
likely to understand and adhere to the written and
spoken information presented to them by health
specialists, causing them to have a poorer health
condition [20], higher rates of hospitalization and
referrals to doctors [21], and poor self-care
performance [22]. Compared to parameters such
as income, age, education, and employment
status, health literacy offers a stronger and more
effective indicator of an individual’s health
condition, so low health literacy is not only a
problem for patients but also a challenge for
health care providers and health systems [23].
Consequently, it is important to scrutinize health
literacy and its relationship with the QoL of HF
patients regarding the chronic nature of their
disease and the fact that these patients spend
every day of their lives learning its symptoms,
which potentially can profoundly affect their QoL
[24].

In spite of the fact that QoL of HF patients has
been investigated in numerous studies, the
complexity and wide definition of this concept
and its dimensions, as well as the presence of
different assessment methods, highlight the
importance of conducting new experiments on
this topic. In our literature review, we
encountered a few studies on the link between e-
health literacy, self-care behaviors, and QoL.
Designing and  implementing  integrated
educational programs for HF patients warrant
identifying the factors affecting self-care
behaviors and QoL. In the present study, we
aimed to investigate the association of e-health
literacy and self-care behaviors with QoL in
patients with HF admitted to the CCU and POST-
CCU wards of Amir-Al-Momenin Hospital of
Maragheh City in 2021.

Methods

The present descriptive-analytical, cross-sectional
study was conducted to investigate the association
of e-health literacy and self-care behaviors with
QoL in patients with HF admitted to the CCU and
POST-CCU wards of Amir-Al-Momenin Hospital
of Maragheh City in 2021.
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The study population included all those admitted
to the Heart Diseases ward of our hospital due to
HF. After obtaining the necessary permits, 200
HF patients hospitalized in the Heart Diseases
ward of Amir-Al-Momenin Hospital of Maragheh
City were consecutively entered into the study.
Inclusion criteria encompassed providing consent
to participate in the study, having writing and
reading literacy, Affliction with HF for more than
six months, ejection fraction (EF) below 40%, and
age above 18 years old. Patients presenting a
history of psychological disorders (based on
medical profile) were not eligible to enter the
study. The sample size for estimating the mean of
a population (sd=31.88, 95%CI) was calculated as
n=167 based on a study by Baltouni et al. (2012).
Considering an attrition rate of 10%, 200 patients
were included in the study.

For data collection, a demographic information
guestionnaire, the eHealth Literacy Scale
(eHEALS), WHO Quality of Life-BREF
(WHOQOL-BREF), and the European Heart
Failure Self-care Behavior Scale (EHFScBs) were
used. The demographic information questionnaire
included queries about age, gender, education
status, marital status, and smoking status.

The eHEALS included eight queries to assess, for
example, the level of familiarity with online
health resources available on the Internet. This
Sscale aims to scrutinize a person’s skills needed to
use the Internet for health promotion. The scoring
of the questionnaire is based on a five-point Likert
scale for each item (very poor, poor, moderate,
good, and very good with a score range of 1 to 5;
score 1 for very poor and score 5 for very good).
The psychometric analysis of the questionnaire
was conducted by Bazm et al., who analyzed its
validity and reliability. In the present study, the
scale’s internal consistency was adequate (0=0.88,
p<0.001), and retesting analysis delivered an
acceptable  reliability  coefficient  (r=0.96,
p<0.001) [25].

The EHFScBs tool was utilized to analyze self-
care behaviors among HF patients. This tool was
developed by Jaarsma et al. [26] and contains 12
items scored on a 5-point Likert scale from strong
agreement (score 5) to strong disagreement (score
1). A higher score indicated better self-care
behaviors and vice versa. The tool has been
approved to be valid and reliable in various
studies [27,28]. In Iran, the validity and reliability

of the questionnaire have been confirmed by
Salehzadeh et al., reporting Cronbach’s alpha of
0.71 [29]. In the present study, Cronbach’s alpha
coefficient of 0.88 verified the internal
consistency of the questionnaire.

The standardized Persian version of the WHO-
QOL-BREFF) questionnaire was used to measure
the QoL Patients with HF. This questionnaire
determines an individual’s overall QoL, as well as
QoL, in four dimensions: physical health, mental
health, social communication, and environmental
health. Out of 26 questions in this questionnaire,
the first two questions address overall QoL, and 7,
6, 3, and 8 questions evaluate physical health,
mental health, social communication, and
environmental health, respectively. The scoring is
based on a 5-point Likert scale from abysmal
(score 1) to excellent (score 5). Each dimension’s
extreme scores are 4 and 20, reflecting the poorest
and best QoL, respectively. These scores can be
transformed into a range of 0 to 100. For example,
according to the WHO’s instructions, for an
individual achieving the lowest possible scores in
physical health (i.e., 7), mental health (i.e., 6),
social communication (i.e., 3), and environmental
health (i.e., 8) dimensions, their scores should be
unanimously converted to 4. The validity and
reliability of this questionnaire have been
measured in more than 40 countries worldwide,
rendering it a valid tool in the eyes of the
scientific community [30,31]. Also, this
questionnaire has been validated and standardized
regarding all four dimensions with Cronbach’s
alpha coefficients of 0.70, 0.73, 0.55, and 0.84 for
physical ~ health, mental health, social
communication, and environmental health
dimensions, respectively [32]. In the present
study, the internal consistency of the
questionnaire was confirmed based on Cronbach’s
alpha coefficient of 0.91.

After the approval of the research proposal by the
Research Deputy of Zanjan University of Medical
Sciences, and obtaining ethical approval, We were
referred to the Heart Diseases ward of Amir-Al-
Momenin Hospital of Maragheh City with an
introduction letter in order to gather the data, and
data collection was conducted by attending the
CCU and POST-CCU wards and filling out the
questionnaires after being granted the permission
by university and hospital authorities. The timing
for completing the questionnaires  was
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prescheduled in such a way that they would be in
their resting times. The questionnaires were
completed by the researcher by conducting face-
to-face interviews with patients.

After completing the questionnaires, the data were
entered into SPSS 21 software and analyzed using
appropriate statistical tests. The Kolmogorov-
Smirnov test was used to check the normality of
data distribution. For data analysis, descriptive
(frequency, frequency percentage, mean, and
standard deviation) and inferential (one-way
analysis of variance, independent t-test, Pearson
correlation, and linear regression analysis to

identify independent QoL predictors) statistics
were used at a significance level of P<0.05.

Results

In this study, 200 patients with HF hospitalized in
the CCU and POST-CCU wards of the Amir-Al-
Momenin Hospital of Maragheh City were
examined. Most participants aged 50 years old
and older (77.5%) were men (65%) and had a
high school diploma (32.5%). Also, 48.5% of the
participants reported that they were smokers.
Descriptive statistics (prevalence, frequency,
percentage) related to demographic data have
been provided in Table 1.

Table 1: The frequency and relative frequency of participants’ demographic features (n=200)

Variables Frequency (n) %
Age (years) <50 45 22.5
>50 155 77.5
Male 130 65
Gender Female 70 35
Below diploma 42 21
High school diploma 65 32.5
Education Bachelor’s degree 74 37
Masteri}s_ degree and 19 9.5

igher
. No 103 48.5
Smoking Yes 97 515

Table 2 describes the average scores for e-health

literacy, self-care behaviors, and QoL in the
participants.

Table 2: The mean and SD of e-health literacy, self-care behaviors, and
quality of life among participants (n=200)

Variables Min Max Mean SD
e-health literacy 8 40 18.09 9.08
Self-care behaviors 21 41 31.81 4.80
Quality of life 106 282 181.83 43.74

Regarding the relationship between demographic
variables (age, gender, education level, and
smoking) and e-health literacy among HF patients
participating in this study, it was noticed that all
these variables, except for gender (P=0.172), were

significantly associated with e-health literacy
(P<0.001). Among the mentioned variables, the
self-care behaviors and QoL of HF patients were
significantly associated only with educational
level (P<0.001, Table 3).
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Table 3: The relationship of demographic variables with e-health literacy, self-care behaviors, and quality

of life in patients with heart failure participating in the study (n=200)

e-Health Literacy

Self-care Behaviors

Quality of Life

Mean SD P value Mean SD P value Mean SD P value
<50 24.06 1238 31.68 5.84 18233 55.59
Age (years) >50 1636 7.01 0001 s aa7 0803 Tgies 3087 0942
Male 18.67 8.01 3199 5.05 180.97 4532
Gender Female 1700699 172 T3rag 420 047 Tig3ar 4003 0708
Below 857  2.08 28.18  3.40 151.57  38.05
diploma
Highschool ), o0 436 33.86  3.67 16729  31.30
diploma
Education B?jchelor S 3118 716 <0.001 3557 267 <0.001 208.01 3229 <0.001
egree
Master’s
degreeand 3126  8.95 3063 6.89 196.47  64.82
higher
. No 15.65 8.65 3217 4.69 17858  37.68
Smoking Yes 2038 890 000 =400 03 Tigags age 0310

“Independent sample T-Test
“ANOVA

The correlation of QoL with the variables of e-
health literacy and self-care behaviors has been
demonstrated in Table 4, showing a significant

direct correlation between these variables, with
the strongest correlation being observed between
self-care behaviors and QoL (r=0.747, P<0.001).

Table 4: Correlation analysis between e-health literacy, self-care behaviors, and quality
of life in patients with heart failure participating in the study (n=200)

Variables e-Health Literacy  Self-care Behaviors  Quality of Life
e-Health r 1 - -
Literacy p 1 - -
Self-care r 0.535 1 -
Behaviors p 0.001 1 -

r 0.502 0.747 1
lity of Lif
Quality of Life —— 0.001 0.001 1

“Pearson correlation coefficient

Hierarchical linear regression analysis was used to
determine the strongest independent predictors of
QoL (Table 5). In the first step, demographic
variables (age, gender, educational level, and
smoking status) were entered into the model,
revealing that these variables were able to explain
26% of the variance in QoL. Among demographic
variables, age, and educational level were
identified as significant predictors of QoL, and

between these two, educational level was a
stronger predictor (=0.553). In the second step,
the variables of e-health literacy and self-care
behaviors entered the model, which boosted its
predictive power to 57.6%. Moreover, e-health
literacy and self-care behaviors were observed to
be significant independent predictors of QolL,
with the variable of self-care behaviors being a
stronger predictor (f=0.647).
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Table 5: Hierarchical regression analysis for predicting the quality of life of patients with
heart failure participating in the study (n=200)

Steps/variables B (step1) P-value B (step 2) P-value
Age 0.189 0.010 0.069 0.224
Gender 0.056 0.519 0.002 0.981
Educational level 0.553 0.001 0.026 0.740
Smoking 0.015 0.859 0.011 0.867
e-health literacy 0.163 0.043
Self-care behaviors 0.647 0.001
R’ 0.260 0.001 0.576 0.001

Discussion

The present study was conducted to assess the
association of e-health literacy and self-care
behaviors with QoL in patients with HF admitted
to the Heart Diseases ward of the Amir-Al-
Momenin Hospital of Maragheh City, Iran. Our
findings showed that higher e-health literacy and
self-care behaviors improved QoL in patients with
HF. According to the findings of the present
study, the promotion of self-care behaviors could
upgrade QoL in Hf patients. Our results revealed
that patients older than 50 years old had
significantly lower e-health literacy scores
compared to those younger than 50 years old. In
agreement, Xesfingi et al. reported that young
people had higher levels of e-health literacy [33].
The higher e-health literacy of younger people can
be partly related to their higher access to
electronic devices such as mobile phones,
computers, and laptops. On the contrary, Norman
et al. and Park et al. found no significant
relationship between age and e-health literacy
[34,35]. Possible reasons for justifying this
discrepancy can be the different geographical
locations of these studies, variability in the access
of people to electronic devices, and variations in
people’s economic power to afford these devices.
In the present study, the mean e-health literacy
score was higher in the participants who had
higher levels of education. Consistently, other
studies have also reported a link between e-health
literacy and education level [36-38]. These
observations suggest that e-health literacy can be
affected by educational level, intrinsic motivation
for seeking health information, as well as the
ability to use and access the Internet.

The findings of the present study disclosed that
smoker patients attained a significantly lower
mean score of e-health literacy than their non-
smoker peers. In line, Mitsutake et al. declared a

statistically  significant relationship  between
smoking and low e-health literacy [39]. One of
the possible reasons justifying a lower rate of
smoking among people with high e-health literacy
can be their higher health awareness, as well as
their higher ability to access health-related
information via the Internet, increasing their
adherence to health-promoting behaviors and
avoidance of health-demoting behaviors.

In this study, it was observed that more educated
patients had a higher mean score of self-care
behaviors compared to less-educated individuals.
Shojaei et al.’s study on patients with HF
demonstrated that people with higher educational
levels had better self-care behaviors [40]. It is
noteworthy that in some studies on HF patients,
such as Asadi et al.’s study on patients referred to
the Imam Ali Heart Hospital of Kermanshah City
[41] and Javadi et al.’s study [42], no statistically
significant relationship was observed between the
level of education and self-care behaviors. The
discrepancy between the results of these studies
highlights the need for more investigations to
determine if educational level and self-care
behaviors are, in fact, interconnected. On the
other hand, the poor performance of less-educated
people with regard to self-care behaviors
underlies the need for providing appropriate self-
care training to these individuals, requiring paying
special attention to this issue by health
policymakers.

The findings of the present study indicated that
the QoL of HF patients was significantly poorer in
those with lower levels of education. In the study
of Audi et al. on patients with HF in Greece, there
was a statistically significant relationship between
QoL and education level [43]. The results of
another study by Aggelopoulou et al. on patients
with HF showed that less educated people
suffered from a poorer QoL [44]. These findings
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indicate that a higher level of education can
probably help patients improve their QoL by
influencing factors such as self-care behaviors and
their awareness of how to manage disease
complications. It is not far from expecting to see
HF patients with poor QoL, and in fact, it is a
common phenomenon in most cases. Actually, to
see HF patients having poor QoL seems to be
inevitable. The QoL of these patients is mostly
compromised by disease-related adverse physical
symptoms and treatment-related negative impacts,
leading to social restrictions.

Our findings showed that patients with HF
participating in the current study had low e-health
literacy. In a study conducted by Isazadeh et al.,
the mean score of e-health literacy was reported to
be 29.28 [45]. In Tennant et al.’s study on an
American population, e-health literacy was
estimated to be at a high level [46]. The reasons
explaining the relatively low e-health literacy of
Iranian populations can be their lack of access to
and familiarity with online health databases,
including MedlinePlus, the restricted number of
reliable health-related online resources, and
Iranian users’ distrust of these sources.

The findings of the present study disclosed a
significant direct relationship between e-health
literacy and self-care behaviors, meaning that
with an increase in e-health literacy, self-care
behaviors also increased. A study by Cho and Ha
in South Korea on patients with hypertension
revealed a significant direct link between e-health
literacy and the patients’ self-care behaviors and
health awareness [47]. In another study, Wong et
al. approved the positive impact of e-health
literacy on self-care behaviors [48], highlighting
the importance of paying attention to e-health
literacy among these patients. Thus, health
planners and policymakers, as well as health care
providers, are required to design and implement
comprehensive training programs to increase
these patients’ health literacy. In order to improve
the health literacy of HF patients, these training
programs can be focused on introducing authentic
scientific websites and educating how to use
them.

The results of the present study showed that there
was a significant direct relationship between e-
health literacy and QoL in patients with HF. Also,
hierarchical linear regression analysis revealed
that after self-care behaviors, e-health literacy was

the strongest predictor of QoL in these patients.
According to the results of the hierarchical linear
regression model, self-care behaviors, e-health
literacy, and demographic variables were able to
predict 57.6% of variance in QoL in patients with
HF. The findings of a study by Li et al. on
Chinese adults demonstrated that e-health literacy
could directly and indirectly predict QoL through
self-care behaviors. According to the results of the
recent study, e-health literacy was able to predict
40.6% of variance in QoL among Chinese adults
[49]. These observations suggest that an
improvement in e-health literacy can promote
people’s QoL. Therefore, health planners are
advised to pay special attention to increasing
patients’ e-health literacy to improve their QoL.
Our findings also revealed a significant direct
relationship between self-care behaviors and QoL
in patients suffering from HF. Furthermore,
according to the results of hierarchical linear
regression analysis, self-care behaviors were able
to best predict QoL. In studies by Tong et al. [50]
on patients with benign prostatic hyperplasia in
China and Pakaya et al. [51] on hemodialysis
patients, a strong relationship was observed
between self-care behaviors and QoL. In their
study, Polikandrioti et al. reported that an
improvement in self-care behaviors substantially
contributed to an increase in the QoL of patients
with diabetic foot ulcers [52]. Based on these
findings, it appears that improving self-care
behaviors can upgrade people’s satisfaction with
life. Therefore, it is suggested that when
designing educational interventions, special
attention be paid to promoting self-care behaviors
to improve the QoL of patients.

The present study suffered from a number of
limitations. There was a probability for the non-
cooperation of patients. So, we tried to adequately
explain the objectives of the research to the
patients and establish sincere communication with
them. Another limitation of the present study was
the fact that we used a questionnaire for data
collection, so we could not rule out the possibility
that patients’ responses could have been affected
by their psychological and emotional conditions.
Therefore, we tried to complete the questionnaires
when the patients were in optimal psychological
and emotional shape. Another possible limitation
of this study was the patients’ lack of familiarity
with how to use health-related electronic media
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and resources, and to address this issue,
researchers who were adequately accustomed to
working with electronic media were employed to
complete the gquestionnaires.

Conclusion

The results of the present study uncovered that
older, less educated, and smoker HF patients had
relatively low e-health literacy. This finding
highlights the need for designing and
implementing training programs to increase e-
health literacy among these patients. Also,
according to our findings, less educated patients
had lower adherence to self-care behaviors and
poorer QoL, so this group of patients should
receive training programs so that they are
encouraged to follow self-care behaviors and
enjoy better QoL. According to data analysis, e-
health literacy and self-care behaviors play a
substantial role in improving the QoL of patients
with HF. Therefore, it is recommended to
improve e-health literacy and self-care behaviors
among these patients.
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