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 The effect of health literacy promotion through virtual education 

on the self-care behaviors in patients with heart failure:
 A Clinical Trial

ABSTRACT
Background and Objective: Paying due attention to educational intervention 
based self-care skills in patients with chronic diseases, especially cardiovascular 
patients, can predispose them to improve their condition. This study investigates 
the effect of promotion of health literacy through virtual education on the self-
care behaviors in patients with heart failure. 
Materials and Methods: This clinical trial was conducted on 56 heart failure 
patients. The participants were selected using the convenience sampling method 
and then randomly assigned into two groups (28 in the experimental group 
and 28 in the control group). The experimental group received a health literacy 
promotion program via the iSpring Play app. The intervention consisted of four 
major topics on self-care issues in the form of text, photos, animation, and short 
videos. Each week, a topic link was made available to participants. After sending 
the link, through the cyberspace system, the necessary follow-ups on accessing 
and understanding the information and its application and emphasizing the 
correct points of self-care were performed and the participants' questions were 
answered. Data were collected with demographics questionnaire and Riegel et 
al.’s Self-care Index before and after the intervention. The collected data were 
analyzed with SPSS19 using descriptive and inferential statistics. 
Results: The overall self-care mean score increased in both groups after 
intervention compared to before the intervention indicating a significant 
difference on the basis of results of paired t-test (P<0.05). The mean score of 
overall self-care was greater in the experimental group (48.75±5.5) after the 
intervention compared to the control group (39.96±6.16). Independent t-test 
showed a significant difference between the two groups (P<0.05). 
Conclusion: The results demonstrated a significant increase in the mean score 
of overall self-care in patients undergoing health literacy promotion programs 
with virtual education. Hence, innovative methods based on virtual education 
could be considered to improve self-care behaviors in cardiac failure patients. 
Paper Type: Research Article
Keywords:  Health literacy, heart failure, self-care, virtual education. 

 Citation: Barkhordari-Sharifabad M, Saberinejad K, Nasiriani K.  The effect of 
health literacy promotion through virtual education on the self-care behaviors 
in patients with heart failure: A Clinical Trial.  Journal of Health Literacy. Spring 
2021; 1(6): 51-60.



Journal of H
ealth Literacy / Volum

e 6, Issue 1, Spring  2021

52

Introduction
Cardiovascular diseases are the leading cause 
of mortality around the globe with heart failure 
being the most common complication of these 
conditions. Heart failure is rendered as the final 
common path of cardiovascular diseases (1). 
The prevalence of these disorders is statistically 
increasing around the world (2). About 5.1 million 
Americans and more than 37 million people in 
other parts of the world are affected by heart 
failure (3). In Iran, this disorder afflicts 3500 
individuals per 100,000 people serving as the 
main cause of disability and mortality (4). 

Patients with heart failure will face changes 
in their care needs due to the consequences 
of the disease and treatment; so, dealing with 
disease problems requires knowledge of self-care 
behaviors. The issue of adherence to self-care 
behaviors in these patients is very important, and 
acquiring self-care skills affects their comfort, 
functional abilities, and disease processes (5). 
On the basis of some studies, lack of self-care 
in chronic diseases is the most important factor 
that can predispose to patient mortality (6-8). 
Moreover, other studies have demonstrated 
that at least %50 of heart failure patients do not 
adhere to their therapeutic advice (9, 10). The 
accurate performance of self-care demands that 
patients acquire awareness and skills pertaining 
to the disease and method of doing the necessary 
care. They should also be able to benefit from 
their knowledge in various situations (11, 12). 
Thus, awareness and health literacy are essential 
for self-care and health literacy is one of the 
most influential factors in disease control and 
prevention (5). The prevalence of low health 
literacy in the literature varies widely from 
17.5% to 97% for heart failure patients (13), 
and from 14.3% to 49.6% for coronary heart 
disease (14). The results of researches in Iran 
also show an insufficient level of health literacy 

of patients with chronic diseases (5, 15, 16). 
Because health literacy is a determinant of 
health in cardiovascular diseases (17), nurses 
should encourage the patients to perform self-
care behaviors through educating them and 
increasing their self-confidence. Nurses ought 
to help these patients to take over their own 
responsibility of self-care (18).

Investigations indicate that new information 
technologies have a high potential for enhancing 
individuals’ health knowledge (19). Teaching self-
care strategies via these innovative technologies 
can predispose to patients’ increased knowledge 
more than ever (20, 21). The main advantages 
of virtual education over direct conventional 
education include faster accessibility, quick data 
and education transmission, saving time, and 
avoiding unnecessary transportation. This is more 
noticeable with patients that cannot attend the 
direct conventional education programs. On 
the other hand, virtual education is available 
at any time anywhere compared to conventional 
direct education with no need to regulate time 
or place. This permanent availability enables 
individuals to have access to education at any 
time and use the pedagogic files repeatedly 
(22-25). Some studies have suggested that the 
speed of learning is greater in virtual education 
compared to conventional teaching with at least 
%50 improvements in speed of learning (26). 

Consequently, considering the increasing 
significance of patient education and updating of 
pedagogy towards e-learning and identification of 
factors that affect self-care, this study investigated 
the effect of promotion of health literacy using 
virtual education on heart failure patients’ self-care. 

Material and Methods
This interventional study was a randomized 
clinical trial registered in www.irct.ir with code 
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no.: IRCT20190311043021N1. The study population 
consisted of all heart failure patients presenting 
to hospitals affiliated to Gachsaran University of 
Medical Sciences and Healthcare Organization 
of Gachsaran Petroleum Company, Iran. Patients 
were in grade two or higher who were being 
treated with common heart medications. The 
sample size was estimated 28 people per group 
based on CI of %5, power test of %80, and SD of 
self-care score of 14.5 given in Moradi et al.’s study 
(27), to arrive at a difference of means equal to 
11 between the experimental and control groups. 

Eligible patients were enrolled in the study using 
convenience sampling method and then randomly 
assigned into two groups of 28. A random number 
table was used for random assignment. Thus, from 
top to bottom, even numbers were considered 
for the experimental group and odd numbers 
for the control group were. The inclusion criteria 
were: age of 35-70 years, the ability to speak in 
Persian, being literate on the basis of results of 
echocardiography in the patient’s file, consent 
for voluntary participation, access to mobile 
phone, and the ability to use the cyberspace. 
The exclusion criteria were: affliction with other 
underlying diseases, inability for self-care, and 
mental disorders such as depression and psychosis. 

Both groups completed questionnaires 
before and after the intervention. Then, the 
experimental patients were asked to attend a 
direct face-to-face session. The iSpring software 
was installed on their cell phone and they were 
oriented about how to use the software, and 
how to study the pedagogic materials and act in 
question-answer sessions. Besides, the patients 
that were absent from these sessions, received 
the software and explanations at their home. 

The iSpring Play is one of the instruments 
designed for e-learning(28). The iSpring Play 
presents a software that aids the instructors to 
explain teaching materials better and more easily. 

This software converts the power point files into 
flash format and presents the teaching materials 
in slides including pictures, animations, clips, and 
voices in a more ideal and attractive manner leading 
to a positive effect on the learning process (29). 

The intervention lasted for one month. 
Educational materials in the form of text, photos, 
animation and short videos were prepared 
by the researcher (second author) under the 
supervision of a group of cardiologists, with the 
help of a software and information technology 
specialist. This researcher was an MSc. of Critical 
Care Nursing and had 22 years of experience 
working in various units, including CCU. The 
training materials were designed in such a way 
that patients could understand it. Each week, 
a topic link, according to Table 1, was made 
available to participants through WhatsApp or 
SMS. After sending the link through the same 
cyberspace system the necessary follow-ups on 
accessing and understanding the information, 
and its application and emphasizing the correct 
points of self-care were performed according to 
the educational subject on a daily basis by the 
second author and, if necessary, the participants' 
questions were answered. 

Table 1: Main points of educational program for 
cardiac failure patients under intervention

Topic 1

Definition of cardiac failure, mechanism and 

causes of incidence of symptoms of heart failure 

and the time when the patient should see the 

doctor.

Topic 2

General principles of treatment of failure 

including medicinal and surgical treatment, non-

pharmaceutical management of heart failure, and 

factors increasing the risk.

Topic 3

Activity and rest for heart failure patients, 

contacting with or seeing the physician, and 

method of daily weight control.

Topic 4

Nutritional diet for heart failure patients, 

controlling obesity, smoking abstinence, and time 

of injecting influenza vaccine.
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The control group received these teaching 
materials during physician’s visit in the medical 
office or on discharge. Data were gleaned with 
two questionnaires: 
1. Demographic questionnaire including personal 

information and disease such as age, gender, 
marital status, frequency of hospitalizations, 
and history of disease on the basis of patient’s 
self-report and hospitalization file. 

2. Self-care and Heart Failure Index (SCHFI): This 
checklist was developed by Riegel et al. (2003) 
and was psychometrically validated (30). It 
consisted of 15 items with three subscales. 
There are 4-point and 5-point Likert scale 
items scored 1-4 and 0-4, respectively. The 
subscales are: 1. Maintenance of self-care 
(items 1-5) as 4-point Likert scale (never/
rarely=1, sometimes=2, often=3, and 
always=4). 2. Management of self-care 
(items 6-11): obtaining 0-4 points in the 
Likert scale. For this part, item 6 was scored 
in this way: I did not distinguish it=0, I did not 
distinguish it quickly=1, I distinguished it rather 
quickly=2, I distinguished it quickly=3, and I 
distinguished it very quickly=4. Items 7-10 
were scored in this way: It is not possible=1, 
It is relatively possible=2, It is possible=3, It is 
highly possible=4. Also, item 11 was scored 
like this: I’ve taken no measure=0, I’m not 
sure=1, I’m relatively sure=2, I’m sure=3, I’m 
very sure=4. 3. Confidence in self-care (items 
12-15): These items obtained 1-4 points: I’m 
not sure=1, I’m relatively sure=2, I’m very 
sure=3, I’m extremely sure=4. 
Riegel et al. used construct validity (Exploratory 

and Confirmatory Factor Analysis, i.e., EFA & 
CFA) to investigate validity and Cronbach’s α 
coefficient for establishing reliability. Their 
results indicated model fit and validity of the 
questionnaire. Cronbach’s α was 0.56, 0.70, and 
0.82 for the subcategories “maintenance of self-

care”, “management of self-care” and “confidence 
in self-care”, respectively, and 0.76 for the whole 
questionnaire indicating the reliability of the 
instrument (30). The checklist has been used 
in numerous studies in the country and abroad 
and its reliability has been investigated (31, 32). 
In Iran, Moaddab et al. (2014) investigated the 
content validity of the questionnaire and reported 
its reliability with Cronbach’s α of %80 (33). 

The present study has been derived from 
a research project approved by the Ethics 
Committee of Isfahan (Khorasgan) Branch, Islamic 
Azad University, with the code No. IR.IAU.KHUISF.
REC.1398.062. All research goals and procedures 
were elucidated for the patients and they were 
assured of observation of principles of patient 
anonymity and information confidentiality. 
Also, informed written consent was obtained 
from each patient. They were informed about 
their voluntary participation and could leave 
the study at any stage. 

The culled data were analyzed with SPSS19 
using descriptive statistics (mean, SD, absolute 
frequency, and relative frequency) and also 
inferential statistics (independent t-test, paired 
t-test, Chi-square test, and Fisher’s exact test). 

Results
In the present study, 28 patients in each group 
were investigated with no subject attrition. The 
two experimental and control groups were not 
statistically significantly different in demographic 
variables (P>0.05) (Table 1). 

As it is displayed in Table 2, independent T-test 
showed that the mean scores of overall self-care 
behavior and its aspects were not significantly 
different between the two groups in the pretest 
(P>0.05); yet, the difference was significant in 
the post-test one month after intervention 
(P<0.05). Moreover, the findings indicated that 
the mean score of overall self-care behavior 
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and its aspects in the experimental and control 
groups increased after intervention compared 
to before intervention and the difference was 

significant on the basis of the results of paired 
t-test (P<0.05) (Table 2). 

Table 1: Demographics of the experimental and control groups

Variables

Experimental Group
(28 patients)

Control Group
(28 patients) P-value

Mean±SD N (%) Mean±SD N (%)

Age 56.50±10.12 56.61±9.06 0.96

Gender

1.00Male 21 (75) 21 (75)

Female 7 (25) 7 (25)

Marital Status

1.00Married 100 (100.00) 100 (100.00)

Single 0 (0.00) 0 (0.00)

Frequency of 
Hospitalization

4.79±5.70 7.43±7.92 0.15

Hospital Stay 5.32±4.56 8.04±7.70 0.11

Table 2: Comparison of self-care behavior and its aspects in the experimental and control groups before and 
one month after intervention

Variables

Experimental Group
(28 patients)

Control Group
(28 patients) Independent T-test

Mean±SD Mean±SD

Maintenance of self-care

Pretest 10.28±2.41 11.37±3.57 t =1.23, P=0.19

Post-test 15.53±2.51 13.07±3.25 t =3.17, P=0.003

Paired t-test t=12.06, P<0.001 t =7.90, P<0.001

Management of self-care

Pretest 11.89±4.56 13.60±4.84 t=1.30, P=0.20

Post-test 19.58±3.78 15.50±3.01 t=4.75, P<0.001

Paired t-test t =12.37, P<0.001 t =7.33, P<0.001

Confidence in self-care

Pretest 8.75±3.01 8.85±3.15 t=1.30, P=0.89

Post-test 13.35±1.96 11.44±2.54 t=3.12, P=0.003

Paired t-test t =10.53, P<0.001 t=10.80, P<0.001

Overall self-care behavior

Pretest 30.92±8.09 33.63±8.95 t=1.12, P=0.26

Post-test 48.75±5.5 39.96±6.16 t=5.48, P<0.001

Paired t-test t=15.89, P<0.001 t=9.98, P<0.001
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Discussion
This study investigated the effect of promotion 
of health literacy using virtual education on self-
care behaviors in patients with heart failure. 

The findings indicated that the mean score 
of overall self-care behavior and its dimensions 
increased significantly in both experimental and 
control groups after intervention compared to 
before intervention. Consistent with our results, 
other related studies have demonstrated the 
improvement of self-care behaviors through 
increasing awareness via various educational 
interventions (34-41). A review study reported 
that conventional teaching methods, teach back, 
visiting at home with follow-up on the phone, 
collective teaching, and e-learning have improved 
heart failure patients’ self-care behaviors (42). 
In the present study, the increase in the control 
group was due to education given to patients 
by nurses and physicians at hospitalization and 
their frequent presentations and also due to 
individual’s own experience induced by frequent 
hospitalizations. Treatment of heart failure 
patients is not effective without teaching self-
care skills to them. Training with a focus on self-
care makes it possible for patients to create the 
best possible condition for them with the least 
amount of probable complications in their lives. 
Their awareness of their current capabilities may 
lead to greater hope for future, increased self-
confidence, absence of seclusion, and finally, 
increased quality of life (43). Efforts are made to 
increase the level of health literacy in patients, 
especially in chronic diseases, with the main goal 
of empowering them to acquire self-care skills; 
in this regard, the results of this study showed 
that improving health literacy is an effective 
factor on self-care behaviors in patients with 
heart failure.

Another point to be kept in mind is that a 
self-care score less than 70 indicates the patient’s 

insufficient level of self-care (44, 45). The mean 
score of self-care in the present study was less 
than 70 despite improvement after intervention. 
This finding is consistent with the results obtained 
by Tung et al. (32) and Liou et al. (46). These 
studies, too, revealed the significant effect of 
education on enhancing self-care score of heart 
failure patients, though the mean score after 
intervention was less than 70. Similar studies 
have attributed the low score of self-care despite 
educational program to patient’s forgetting to 
observe their pharmaceutical regimen that can 
influence the score of maintenance of self-care 
and, on the whole, the overall score of self-care. 
Improving self-care behaviors is one of the goals 
of disease management programs for patients 
with heart failure. It is essential that self-care 
behaviors be evaluated while caring for the 
patient and search for barriers to appropriate 
behavior. Planned trainings should be developed 
according to the information obtained from the 
factors affecting the implementation of self-
care behavior. 

The findings also suggested that the mean 
score of self-care and its aspects after intervention 
was greater in the experimental group compared 
to the control group and the observed difference 
was statistically significant. Consistent with our 
results, other studies have demonstrated that 
the use of educational technologies (laptop, 
DVD, and power point), follow-up on the 
phone, cell phone virtual system, and e-mail 
have been effective in improving heart failure 
patients’ self-care (23, 47-58). The findings of 
these studies show that the use of e-learning 
and educational technology has resulted in 
increased knowledge and awareness of self-
care, improved self-care behavior, decreased 
cognitive impairment, diminished depression, 
improved quality of life, increased compliance 
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with nutritional and pharmaceutical regimens, 
reduced hospital stay, increased contribution 
to self-care, and management of self-care (23, 
47-58). Nevertheless, not consistent with our 
findings, some studies have indicated that the 
use of multimedia has not been effective in 
patients’ self-care (48, 59-64). This may be due to 
differences in the media used, study population, 
research instruments, time of investigation, 
and follow-up. For instance, Boyde (2018) (61), 
reported no significant differences in any aspects 
of heart failure self-care through multimedia 
education compared to routine care. The study 
by Boyde used DVD, one-to-one discussion, and 
guidebook with colorful illustrations; although 
these strategies induced no effect on self-care, 
they reduced rehospitalization. The study by 
Wonggom (2020) also found no significant 
difference in self-care between training group 
through Avatar software and control group (65). 

In the present study, all subscales of self-
care behavior indicated separately a significant 
increase in the experimental group compared to 
the control group. This finding was not consistent 
with Liou et al. (46) in the “management of self-
care”. Their study revealed that the increase in 
self-care score in “management of self-care” 
was not significantly different between the two 
groups. Of course, the intervention in Liou et al.’s 
study (46) to teach self-care included educational 
sessions plus pedagogic booklet, video cassettes, 
daily recording of blood pressure, weight, etc. 
However, both studies suggested that, totally, 
the educational program provided, improved 
patients’ self-care significantly. 

Promotion of health literacy using virtual 
education has advantages such as the ability to 
repeat training, reminder of schedules, personal 
training, flexibility of time and place and reducing 
social barriers to face-to-face training and as this 
study found it, the ability to play an effective role 

in helping patient’s self-care. This approach, which 
has many strengths, is significantly easier and 
cheaper than educating patients in medical and 
educational care settings and can be used with 
different methods to suit the target community. 
Of course, it should be noted that this requires 
the creation of the necessary infrastructures 
and tools. Issues such as internet access and 
its speed and cost should be considered by 
managers and policymakers.

One limitation of the present study was 
lack of correct use of the provided education 
or deficient use of provided virtual education 
programs. These shortcomings were overcome 
as far as possible by the researcher’s persistence. 
Another limitation was the short interval of time 
(one month intervention) used to investigate the 
effect of education on self-care behavior. Future 
investigations are advised to use longer periods 
of time to confirm the effects of interventions. 

Conclusion
On the basis of our findings, the mean score 
of overall self-care increased significantly in 
patients who underwent education through virtual 
education. This increase was significant both after 
intervention compared to before intervention 
and in the experimental group compared to the 
control group. Hence, innovative methods based 
on virtual education can be applied to enhance 
heart failure patients’ self-care behaviors. 
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