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Impact of Self-Management Education on Self-care
Behaviors, Quality of Life and, Readmission in Heart
Failure Patients: A Randomized Controlled Trial

ABSTRACT

Background: Heart failure (HF) is a prevalent chronic condition that requires ongoing self-management.
This study aimed to evaluate the effects of mobile videocast—based self-management education on self-care
behaviors, quality of life, and hospital readmission in patients with HF.

Methods: A randomized clinical trial was conducted from December 2019 to January 2021, involving 38
patients with HF who were referred to Imam Khomeini Hospital in Tehran. Participants were allocated
to control (n=19) and intervention (n=19) groups using block randomization. Demographic data form,
the nine-item European Heart Failure Self-care Behavior scale, the Minnesota Living with Heart Failure
Questionnaire, and a form to record readmission were used for data collection. Both groups received
routine care; additionally, the intervention group received four weekly videocasts. Self-care behaviors and
quality of life were measured in the baseline and two months after completion of the intervention. The
readmission occurrence was checked two months after completing the intervention. Data were analyzed
using chi-square, Fisher’s exact test, Paired t-test, independent t-test, and Mann-Whitney U test in SPSS
version 25. In all tests, p value less than 0.05 was considered statistically significant.

Results: Data from 35 participants (18 control, 17 intervention) were analyzed. Post-intervention, a
statically significant difference was observed in self-care behavior scores (Intervention: 17.70+4.51 vs.
Control: 27.66+8.19; P=0.001) and quality of life scores (Intervention: 20.76+14.63 vs. Control: 42.00+24.32;
P=0.004). During the two-month follow-up, 27.78% of the control group patients were hospitalized
compared to none in the intervention group (RR 2.30, 95% CI: 1.53-3.47).

Conclusion: Self-management education in patients with HF via videocasts can improve self-care,
quality of life, and lower readmission rates in these patients. Accordingly, the use of videocast-based self-
management education is recommended as a supportive strategy to improve self-care and quality of life
and potentially reduce readmission rates.
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INTRODUCTION

Heart failure (HF) is one of the common
cardiovascular disorders which affects patients
physically and mentally. HF decreases quality of
life, increases the burden of care, hospitalization
rates, and mortality."®> The American Heart
Association (AHA) reported that there would
be a 46 percent increase in the prevalence of HF
between 2012 and 2030, which will affect more
than 8 million people. The total population of
patients with HF is projected to increase from
2.4% to 3% during that period.* Despite the
availability of medical treatment and supportive
care, the rate of hospitalization of these patients
remains high.>° Approximately 25% of patients
with HF return to the hospital within the first
30 days after discharge, and more than half
of patients are readmitted within the first six
months.> 7 Therefore, it severely affects the
patient, family, and care systems.

Quality of life is a multidimensional
concept influenced by disease severity and
stage, life satisfaction, and socioeconomic
factors. Complications such as fatigue,
depression, anxiety, edema, shortness of
breath, and prolonged treatment processes
have a severe and negative impact on
patients’ quality of life. HF also increases
hospitalization rates, mortality rates, and
treatment costs.®'® A meta-analysis on the
quality of life of patients with chronic HF
revealed a low average quality of life.” One of
the factors that influences the quality of life of
patients with HF is self-care behaviors. Self-
care is a set of behaviors that a person takes to
maintain and improve their health. Evidence
has shown that the better the level of self-
care, the better the quality of life.!! Previous
studies have shown the low level of self-care
of patients with HF.!>"14

Self-management encompasses various
aspects of an individual’s life and refers to
the individual’s abilities and strategies he/she
adopts to achieve his/her goals. In the health
field, this concept refers to the individual’s
ability to control the symptoms of the disease,
manage and participate in treatment, control
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physical and mental events, and make lifestyle
changes to adapt to chronic conditions.”

Self-management education refers to
programs where patients can learn strategies
to have a less stressful life and more
energy, and maintain their functional status
despite illness. Self-management education
successively increases a person’s ability to cope
with symptoms, manage fatigue and stress,
reduce depression, manage medications, eat
healthily, and be active. These programs are
helping people to learn key strategies such as
setting goals and self-monitoring, which in
turn creates the ability to make appropriate
decisions about one’s health and ultimately
improve his/her health.'®

Over the past decades, due to technological
innovation, the length of hospital stay has
decreased, the time nurses have to spend
educating patients has been decreased , and
research shows that patients have inadequate
knowledge of their disease at discharge.'” One
of the essential principles in adult education
1s assessment of the learner’s readiness,
including physical, mental, temporal, and
spatial readiness for learning. Accordingly,
education provided without considering these
principles cannot be effective. Education
via podcast and videocast is one of the
new methods of teaching and transmitting
information that allows people to access
content whenever they are ready to learn.
Among the benefits of e-learning tools is
the flexibility it provides to the learners with
access to information at a time and place
convenient for them while involving multiple
senses.'™ 1 Because patient education in
clinical settings is usually done in less-than-
ideal conditions, patient education through
videocast allows people to control the where
and when of the education. This increases
their readiness and concentration when
receiving information. Therefore, videocast
provides an excellent alternative to education
in the clinical setting because the patients
always have access to the information, and
whenever they forget something, they can
access the content."- 2
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Few studies have been conducted on
the use of videocast for patient education
on health outcomes. A study showed that
video education could significantly increase
the patients’ knowledge and self-care
maintenance. Despite this self-efficacy and
self-care management, readmission within
30 days has not significantly changed. They
recommended more studies in this area.”!
Given that there is insufficient evidence for the
effectiveness of self-management education
by videocast, the present study was conducted
to investigate the impact of self-management
education by videocast on quality of life, self-
care behaviors, and readmission in patients
with HF.

MATERIALS AND METHODS

This is a single-blind, randomized clinical
trial that employed a pretest-posttest design,
conducted from December 2019 to January
2021. The study population was patients with
a diagnosis of HF referred to the heart clinic of
Imam Khomeini Hospital Complex in Tehran,
Iran. Inclusion criteria were: a confirmed
diagnosis of heart failure according to the
American Heart Association classification
(class II or III, ejection fraction <50%) by a
cardiologist; literacy in Persian; absence of
cognitive impairment (based on medical records
or clinical assessment by the treating physician);
no use of psychiatric medications (self-report
or medical records); no participation in self-
management training programs in the past year;
no hearing, vision, or other physical disabilities
(e.g., severe mobility limitations) that could
interfere with study participation; and access
to a personal computer, tablet, or smartphone
and the ability to use it, or cohabitation with a
companion who had such access.

Participants were excluded if they withdrew
from the study, or developed serious health
conditions (e.g., acute cardiac events or other
life-threatening complications) that resulted
in hospitalization or death.

The primary outcome in this study
was self-care behavior, and the secondary

outcomes were quality of life and readmission.
The sample size was determined using the
following formula to detect a difference
between the means of the two groups. We
aimed to observe at least a 5-point difference
in self-care behaviors between the two
independent groups, with a 95% confidence
level and 80% statistical power, considering
a standard deviation of 4.83.?> Based on these
parameters, the estimated sample size was 15
participants per group. Accounting for a 20%
potential sample loss, the required sample size
was adjusted to 19 participants per group:

2 (Zl_a/z + zl_ﬁ)z X g2
d2

n =

As aresult, 38 eligible patients were randomly
allocated to the control or intervention
groups. Of 38 participants recruited and
randomized to either the intervention or
control group, 3 were lost to follow-up (two
from the intervention group and one from the
control group). Finally, the participants (17 in
the intervention group and 18 in the control
group) completed the study (Figure 1).

In this study, non-probability sampling
was performed. The researcher attended
the heart clinic of Imam Khomeini Hospital
Complex of Tehran University of Medical
Sciences on different days of the week. Each
of the patients with HF who met the inclusion
criteria and signed the written informed
consent to participate in the study on that day
was included in the research sample.

Block randomization with a fixed block
size of four was used. For two groups (A
and B), six possible allocation sequences
(AABB, ABAB, ABBA, BABA, BAAB,
BBAA) were defined and numbered from 1
to 6. We repeatedly tossed a fair six-sided dice
10 times (sampling with replacement), and
each outcome (1-6) corresponded to one of
the six predefined blocks. Eligible participants
were then assigned to the intervention and
control groups according to this sequence.
The data relating to the study groups were
coded and covered for the statistician.
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[ Enrollment

Assessed for eligibility (n=216)

Excluded (n=178)
+ Not meeting inclusion criteria (n=174)

A 4

+ Declined to participate (n=4)
+ Other reasons (n=0)

Randomized (n=38)

Y { Allocation ] y
Allocated to intervention (n=19) Allocated to control (n=19)
+ Received allocated intervention (n=19) + Received allocated intervention (n=0)
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v [ Analysis ] v

Analysed (n=17)
+ Excluded from analysis (n=0)

Analysed (n=18)
+ Excluded from analysis (n=0)

Figure 1: CONSORT flow chart of the participants of the study.

The single-blind nature of the trial was
ensured by masking group names before
providing the statistical analyst with the data.
The study was reported in accordance with
the CONSORT guidelines.

The patient demographic and clinical data
were gathered by a researcher-made form. The
nine-item European Heart Failure Self-care
Behavior scale (EHFScB-9),% the Minnesota
Living with Heart Failure Questionnaire
(MLHFQ),?* and a form to record readmission
were used to collect the data.

Demographic characteristics, like age,
sex, marital status, level of education, and
employment status, were considered. The
clinical questions were duration of illness,
history of diabetes, respiratory disease,
hypertension, number of prior hospitalizations
due to HF, and the number and duration of
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medications used.

EHFScB-9 was used to assess patient self-
care behaviors. This questionnaire consists
of nine questions, with responses rated on a
S-point Likert scale. The total score ranges
from 9 to 45, where lower scores indicate better
self-care practices. Validity was confirmed
through interviews with experts and patients
with HF, item analysis, confirmatory factor
analysis, and examination of the relationship
between the EHFScB scale and other scales
measuring quality of life and adherence. The
scale demonstrated good construct validity,
showing strong correlations with related
constructs such as quality of life and adherence.
The reliability estimates for the total nine-
item scale (EHFScB-9) were satisfactory
(0.80), and Cronbach’s alpha varied between
0.68 and 0.87 in the different countries.”
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The Persian version of the 9-EHFScB was
translated and validated by Negarandeh et
al., with a reported content validity index of
0.96. Exploratory factor analysis confirmed
a single factor structure, and strong positive
correlation (r=0.753) with the Self-Care of
Heart Failure Index (SCHFI), indicating good
criterion validity. The scale demonstrated high
internal consistency (Cronbach’s alpha=0.728)
and excellent test-retest reliability (0.897),
making it a reliable tool for Persian-speaking
patients with HE.»

MLHFQ was used to evaluate the
quality of life of patients with HF. This
questionnaire includes 21 questions that
measure the physical, psychological, and
socioeconomic orientations caused by the
HF symptomsin the past month. Each item
is scored on a 6-point Likert scale ranging
from 0 to 5. The number zero indicates the
best condition, and the number 5 indicates
the worst condition; Therefore, the minimum
score obtained from this questionnaire will
be zero, the maximum will be 105, and the
higher the patient’s total score, the poorer the
quality of life.** A study has shown strong
correlations between MLHFQ scores and
related constructs such as physical health,
mental health, and overall quality of life,
demonstrating solid construct validity.”® The
original MLHFQ has shown high internal
consistency and test-retest reliability,
indicating that it consistently measures the
intended construct.?* After acquiring the free
Student Use License from the website (http://
mlhfq.org/), it was translated into Farsi using
the backward-forward procedure. In a study
in Iran, it shows strong construct validity,
high internal consistency with a Cronbach’s
alpha of 0.95, and test-retest reliability 0.90,

Table 1: Videocast educational content

confirming its reliability in measuring the
quality of life for Persian-speaking patients
with HF.?” Reliability of 9-EHFScB and
MLHFQ was evaluated in the present study
by test-retest and Cronbach alpha methods
for questionnaires. The intraclass correlation
coefficients were 0.96 (95% CI: 0.89, 0.98)
and 0.91 (95% CI: 0.77, 0.96), and Cronbach’s
alpha were 0.91 and 0.9 for 9-EHFScB and
MLHFQ questionnaires, respectively.

Regarding the readmission rate, patients
were asked about their hospitalization for
heart disease during the two-month follow-up
period, and their answers were recorded as
yes or no.

The script of four videocasts was prepared
based on the Medline Plus health topic for
HF?® with the advice of a cardiologist and a
virtual education specialist. Then, educational
content tailored to the needs of patients for
self-management and guidelines for patients
with HF. Each videocast was designed to
be concise and engaging, with a maximum
duration of 10 minutes to accommodate the
attention span and learning preferences of the
target audience. Table 1 shows the training
content of each videocast separately.

Patients with HF were first examined as
toinclusion and exclusion criteria. If they were
eligible to participate in the study, they were
given information about the objectives and the
study process. After each participant signed
the informed consent, he/she completed
the pre-test questionnaires, including
demographic and clinical information, the
9-EHFScB, and the MLHFQ. Patients in the
intervention group were sent four weekly
videocasts, in addition to receiving routine
care, through social networking applications
(e.g., WhatsApp and Telegram) used by the

Videocast I  Definition of heart failure, its types, diagnosis, and treatment
Videocast II Familiarity with heart failure drugs, management of drug use (correct use of drugs, side effects,

and identification of drug toxicity).

Videocast III Lifestyle modification (sleep, activity, exercise and stress, nutrition, fluid management, smoking,

and other high-risk behaviors).

Videocast IV Training for monitoring and taking appropriate actions to threaten signs (changes in blood pressure,
weight, awareness of warning signs and appropriate actions based on symptom severity).

ijjcbnm.sums.ac.ir



patient’s or his/her companion’s personal
computer, tablet, or smartphone. Eight weeks
after the last videocast was sent, the patients
were asked to fill out the 9-EHFScB and
MLHFQ questionnaires and explain about
their readmission during the follow-up period.
Overall, the follow-up duration from the start
of the intervention to the final assessment was
12 weeks (approximately three months). The
participants in the control group received
routine care, including periodic doctor visits.

To minimize information contamination
between the two groups, we instructed the
participants not to share the educational
videocasts or related materials, and the
intervention content was delivered individually
through personal social network accounts.

Descriptive statistics, including frequency,
percentage, mean, standard deviation, and
inferential statistics, were used for data
analysis. The Kolmogorov-Smirnov test
was used to determine the normality of the
data. Chi-square, Fisher’s exact test, and
independent t-test were used to compare the
demographic and clinical characteristics of the
two groups at baseline. The Mann-Whitney
U test was also used to compare the disease
duration and the medication use duration,
showing no normal distribution. A paired t-test
was employed to compare the mean scores of
self-care behaviors and quality of life within
the groups. An independent t-test was utilized
to assess the difference in the mean scores of
self-care behaviors and quality of life between
the groups. A Chi-square test was used to
compare the readmission experience in the
two groups. The significance level was set to
<0.05. All analyses were performed using the
IBM SPSS version 25.

This study was performed in compliance
with the World Medical Association
Declaration of Helsinki on Ethical Principles
for Medical Research Involving Human
Subjects and reviewed by the Tehran
University of Medical Sciences’ Ethics
Committee with approval code of IR TUMS.
VCR.REC.1398.213.

Written informed consent was obtained
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from all participants before enrollment. The
participants were informed about the study
objectives, procedures, potential benefits and
risks, confidentiality of their information,
and their right to withdraw from the study
at any time without any consequences for
their routine care. To ensure confidentiality
and anonymity, we collected and stored
the data using coded identifiers without
personal identifiers, and access to the data
was restricted to the research team. This study
was registered with IRCT20190717044249N1
in the Iranian Registry of Clinical Trials.

RESULTS

The results showed that the mean age of the
patients with HF in the control group was
60.3348.57 years, and in the intervention group
it was 63.29+8.74 years. Most of the participants
in both groups were men, 15(83.33%) in the
control group and 14 (82.35%) in the intervention
group. The mean number of medications used
by patients was 7.054+3.68 in the control group
and 7.76%+2.51 in the intervention group. The
median duration of drugs used was 18 months
for the patients in the control group and 12
months for those in the intervention group. The
median disease duration was 18 months in the
control group, and 36 months in the intervention
group. Table 2 presents a comparative analysis
of the demographic and clinical characteristics
of the two groups, demonstrating that there
are no statistically significant differences in
participants’ baseline characteristics between
the groups (P>0.05).

The mean scores for self-care behaviors
among patients with HF in the pre-test
were 26.83+8.77 in the control group and
24.35+5.84 in the intervention group. The
results of the independent t-test showed that
there was no significant difference between
the control and intervention groups in terms
of self-care scores at baseline (P=0.33). After
two months, comparisons of the intervention
and control groups showed a statistically
significant change in self-care behaviors
(P=0.001) (Table 3).
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Table 2: Demographic characteristics and disease information

Age (year) 60.33+8.57 63.29+8.74 0.31*

N(%) N(%)
Marital status Single 0(0) 0(0) 0.99%**
Married 17(94.44) 16(94.12)
Widow 0(0) 1(5.88)
Divorced 1(5.56) 0(0)

Employment status  Officer 1(5.56) 2 (11.76) 0.35%**
Worker 0 (0) 1 (5.88)
Self-employment 6 (33.33) 5(2941)
Housewife 3 (16.67) 1 (5.88)
Unemployed 3 (16.67) 0 (0)
Retired 5(27.77) 8 (47.07)
Chronic Obstructive Yes 3 (16.67) 1(5.88) 0.60%*
Pulmonary Disease No 15 (83.33) 16 (94.12)

Number of prior 1-2 14 (77.78) 11 (64.70) 0.57**
hospitalizations due 3-4 1 (5.56) 3 (17.65)
to heart failure More than 5 3 (16.66) 3 (17.65)

Duration of drugs used (month) 18(41) 12(31.50) 0.93%**

*Independent t-test; ** Chi-square test; *** Fisher’s exact test; ****Mann-Whitney U test

Table 3: Comparison of Self-care Behavior, Quality of Life and, and Readmission Rates between and within
Groups

Self-care Pre-test 26.83+8.77 24.35+5.84 2.48 (-2.68,7.64) 0.33%*
behavior Post-test 27.66+8.19 17.70+4.51 9.96 (5.40,14.51) 0/001**
P value* 0.290 <0.001

N (% N (% Relative Risk (95% CI)

*Paired t-test; ** Independent t-test; *** Chi-Square Tests

The mean score of quality of life 34.294+14.80 in the intervention group. The
among patients with HF in the pre-test independent t-test showed that there was no
was 43.66+20.77 in the control group and significant difference between the control and
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intervention groups in terms of quality-of-life
scores at baseline (P=0.13). However, in the
post-test, the intervention and control groups
were significantly different in terms of quality
of life (P=0.004) (Table 3).

The results showed that 27.78% of the
patients in the control group were readmitted
for HF during the follow-up period, and none
of the patients in the intervention group was
hospitalized in the same period. The chi-
square test results showed that the intervention
could significantly affect the readmission of
patients with HF (P=0.04) (Table 3).

DiscusSION

This study examined the effect of self-
management training by videocast on self-
care behaviors, quality of life, and readmission
in patients with HF. Two months after
implementation of the intervention, there was
a significant difference in self-care behaviors,
quality of life, and readmission between the two
groups. Self-management education by videocast
improved self-care behaviors and quality of life
in the intervention group. It also significantly
decreased the chance of readmission for patients
in the intervention group.

A study showed the effectiveness of a
home tele-monitoring system on improving
self-care behaviors and reducing readmission
rates among patients with HF. Self-care
behaviors of the patients in the intervention
group improved three months after the start of
the intervention, and none of the patients was
readmitted, whereas 13% of the control group
subjects were readmitted.”” The findings align
with the present study, but the videocast-
based intervention provided an additional
advantage by integrating educational content
in a visually engaging and easily accessible
format, making it particularly suitable for
elderly patients with HF. In contrast, the results
of a study that assessed the effectiveness
of an avatar educational application for
improving heart failure patients’ knowledge
and self-care behaviors were not in the
same line with those of the present study.
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In the 90-day follow-up, knowledge in the
intervention group increased significantly;
this difference was not significant in relation
to the two variables of self-care behaviors and
readmission between the two groups.*® This
discrepancy may be attributed to differences
in the intervention design, as the videocasts
in the present study were highly tailored and
focused on delivering concise, actionable
content, which likely contributed to better
patient engagement and outcomes.

A clinical trial conducted to evaluate
the impact of the tele-monitoring program
compared to standard care to prevent mortality
and readmission in patients with HF found
no significant difference in readmission and
mortality of patients with HF in the 18-month
follow-up.®® This is inconsistent with the
present study. The present study success may
be attributed to its focus on patient education
through an interactive and engaging format,
whereas tele-monitoring alone may not
sufficiently empower patients to adopt better
self-care behaviors.

A research investigated the effect of
patient-centered home-based management
of HF on self-care behaviors, health-related
quality of life, patient knowledge, and
reduction of hospitalization days due to HF.
Results revealed that patient self-care and
quality of life improved significantly, and the
intervention group spent fewer days in the
hospital due to HF than the control group.*
A non-randomized controlled clinical trial
that assessed the effect of self-management
education on quality of life in patients with
chronic HF showed that self-management
education using the multi-method approach
and multimedia led to improved quality of life
in patients with HF.** Therefore, healthcare
providers, especially nurses, should consider
different methods of educating patients,
according to patient preferences, to improve
the quality of life. Unlike the present study,
another study aimed to evaluate a patient-
centered self-management educational group
program for patients with chronic systolic
HF; the findings revealed no significant
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between-group intervention effects on
patients’ health-related quality of life.** This
discrepancy could be due to differences in the
intervention content, intensity, and delivery
setting.

Additionally, a systematic review and
meta-analysis assessed the impact of distance
education on the readmission of patients with
heart failure. The study concluded that distance
education interventions, particularly those
utilizing multimedia formats, significantly
reduced readmission rates and enhanced
patient engagement.”” These findings further
validate the effectiveness of the videocast
format used in the present study, particularly
for elderly patients with HF.

Chronic disease management goals are to
minimize symptoms, improve quality of life,
and prevent unnecessary hospitalizations. The
goals of self-management education include
helping patients to identify their skills and
abilities, making good decisions about their
health, performing self-care behaviors,
maintaining a healthy lifestyle, and ultimately
controlling their chronic condition. According
to the present study results, implementing self-
management education by sending a videocast
can enable the patient to control the disease
through better self-care behaviors, which
leads to lower readmission and improved
quality of life. This can lead to a reduction in
the costs associated with readmission.*

The innovation of this study lies in its
tailored use of videocasts to address the
educational needs of patients with HEF,
particularly the elderly. Designed with motion
graphics and limited to 10-minute sessions,
the videocasts were engaging, flexible, and
accessible, enabling patients to learn at their
own pace and revisit content as needed. Unlike
traditional methods, this approach addressed
cognitive and physical challenges faced
by elderly patients, enhancing knowledge
retention and empowering self-management.

Several limitations affect interpretation.
The small sample and single-center design
limit statistical power and generalizability
to diverse or rural populations. Self-reported

self-care and quality-of-life outcomes risk
social desirability and recall biases, despite
validated scales. Although readmission data
were objective (from records), the short
2-month follow-up precludes assessing long-
term effects.

CONCLUSION

The results of the present study demonstrate the
positive effect of self-management education
by videocast on enhancing self-care behaviors
and quality of life and reducing readmission
of patients with HF. Due to the increasing
use of the Internet and social networks, self-
management education can be effectively
done using videocast. Patient self-management
education is important, and health policymakers
should note these findings. Videocast is a novel
and efficient educational method that can
reduce healthcare costs. We recommend multi-
center trials with larger samples and extended
with long-term follow-up (6 and 12 months) to
assess the extended effect of self-management
education by videocast.
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