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Abstract
Introduction: For more effective control and treatment of cardiac dysrhythmias caused by diseases, ischemia, or other

causes, an implantable cardioverter defibrillator (ICD) is used. One of the effective ways for secondary prevention is the

home-based cardiac rehabilitation (HBCR) which nurses have an effective role in its implementation.

Objective: The study aimed to investigate the effect of implementing HBCR programs on the self-efficacy of patients with

ICD.

Methods: This is a semi-experimental study conducted on 70 patients who received ICD in Shahid Chamran Heart Center of

Isfahan University of Medical Sciences (IUMS) in 2021. The patients were randomly assigned to intervention and control

groups and were introduced to the practical concepts of HBCR during four training sessions. In the following, 3-month fol-

low-up and trainings were continued by home visits, telephone follow-up, and use of social messaging networks due to the

conditions of coronavirus disease 2019 (COVID-19) pandemic. The data were analyzed with SPSS/21.

Results: The findings showed that performing HBCR programs was effective in improving the self-efficacy of patients with

ICDs. A significant trend in the implementation of the HBCR programs in two groups was shown using chi-square test and

independent t-test and variance with repeated measurements (p< .001). There was no significant difference in self-efficacy

score in both groups at the beginning of the study (p< .056).
Conclusion: Considering the effectiveness of HBCR programs on improving the self-efficacy of patients with ICDs, it can be

used in the educational care programs of healthcare workers and in the strategic policies of health care services.
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Introduction
Cardiovascular diseases (CVD) are one of the most prevalent
non-communicable disease causes of death globally, such as
Iran (Avazeh et al., 2015; WHO, 2011), as some 17 million
people die due to the CVD. Statistics show that about 25%
of these cases are due to sudden cardiac arrest (SCA)
(Berna & Sıdıka, 2018). According to predictions, the rate
of mortality due to CVD would increase from 17 million
deaths in 2008 to 25 million in 2030 (Wang et al., 2016).
Patients with CVD have a high risk of adverse cardiovascular
complications, such as fatal and nonfatal myocardial infarc-
tion (MI). Consequently, CVD is also the leading cause of
disability, rating for 10% of disability-adjusted life years
(DALY) lost worldwide (Turk-Adawi et al., 2014).
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According to the statistics of the Ministry of Health and
Medical Education (MOHME) of Iran, CVD are still the
leading cause of mortality and disability caused by diseases
since the last 30 years, as in 2020, for every 100,000
people, 277 Iranians died due to CVD (Avazeh et al.,
2015). One of the main causes of SCA is ventricular dys-
rhythmias, which is responsible for 65%–85% of the
causes of this disease (Avazeh et al., 2015). SCA occurs
due to ischemic diseases or any other cause due to life-
threatening arrhythmias, including ventricular fibrillation
and any other dangerous arrhythmia, which could be pre-
vented with an implantable cardioverter defibrillator (ICD)
device (Josephson & Wellens, 2004).

Although the implantable ICD is the most effective
method of treating dysrhythmias, ICD candidates face con-
cerns and challenges due to the insertion of a foreign body
into the heart (Duru et al., 2001; Ketilsdottir et al., 2014).
Among these concerns, we might mention disruption in
daily life and self-efficacy, lack of life control, disruption
in social communication and physical activity, social isola-
tion and changing in social roles (Berna & Sıdıka, 2018;
Humphreys et al., 2016).

Self-efficacy is one of the humanity concepts introduced
by Bandura. Negative emotions such as fear, tension, and
depression cause people to underestimate their abilities in
performing tasks, which is associated with a decrease in self-
efficacy and might lead to patient stress and anxiety
(Bandura, 2009). A person’s self-efficacy is a strong determi-
nant of their effort, persistence, strategizing, as well as their
subsequent training and job performance. Moreover, the
power of self-efficacy causes the initiation and maintenance
of health behaviors and it is a very important variable in
changing the behavior and attitude of patient who participate
in the rehabilitation program (Brink et al., 2012;
Hacıhasanoğlu et al., 2012). Self-efficacy in dealing with
chronic disease is not simply a matter of knowing what to
do. It reflects a capability to organize and integrate cognitive,
social, and behavioral skills to meet a variety of objectives.
Mechanism for coping with challenges posed by chronic
disease requires not only knowledge and skills but also a
belief in one’s ability to use those skills in realistic contexts
and a belief that the use of the skills will produce desired out-
comes (Dougherty et al., 2007).

According to the statement of the American Heart
Association (AHA) published on May 19, 2019, among
the components of home-based cardiac rehabilitation
(HBCR), we can mention exercises with the aim of physical
activity of patients, diet training with the aim of healthy
eating, medication management, and smoking cessation
training and stress management (Thomas et al., 2019). In
some studies, 71% of eligible patients were not referred
and were, therefore, unable to access to cardiac rehabilita-
tion (CR). Two of the main reason’s patients given for not
accepting the invitation to attend CR are hardness with
regularly attending sessions at their local rehabilitation

center and reluctance to take part in group-based classes
(Buckley et al., 2013).

HBCR programs have therefore been introduced in an
attempt to improve rates of participation. Regarding the prin-
ciples of HBCR programs, the three categories of respect,
support, and participation are the key components of this
care method. HBCR program is a concept to health care
that recognizes the integral role of the family and encourages
mutually beneficial cooperation among the patient, family,
and health care team. HBCR program ensures the health
and well-being of patients and their families through a
respectful family-professional partnership. It honors the
strengths, cultures, traditions, and expertise that all
members of this partnership bring to the relationship.
HBCR program is the standard of practice that results in
high-quality services. HBCR program embraces the concepts
that, (a) we are providing care for a person, not a condition,
(b) the patient is best understood in the context of his or her
family, culture, values, and goals, and (c) honoring that
context will result in optimal health care, safety, and
patient satisfaction (American Academy of Pediatrics,
2006; Dunn et al., 2006). In the UK, HBCR with a self-help
manual—the heart manual—supported by a nurse facilitator
is a program of CR that has been available for years. HBCR
programs can include supervised and unsupervised elements
and increasingly use technology or “telehealth” interventions
to encourage exercise or behavior change or to overcome bar-
riers of time and distance (Lewin et al., 1992).

Literature Review
Continuous review and standardization of HBCR programs is
necessary to care for a wide range of patients and current con-
ditions (Drwal et al., 2020). Jolly et al. in a meta-analytical
study on all published articles related to HBCR and special-
ized CR centers in 2006, indicated that HBCR reduces sys-
tolic blood pressure and smoking, and the level of exercise
capacity increases significantly (Jolly et al., 2006). In patients
for whom an ICD has been implanted, it takes a year to adapt
to the new conditions, and the prolongation of this period
might increase the feeling of anxiety and depression; there-
fore, physicians and health programs should encourage
patients with ICD to CR program (Davids et al., 2005;
Eslamiankoupaie, et al., 2018). The results of several
studies have shown that participation in a CR program
reduces mortality by up to 25% over an average of 5 years
when compared with usual treatment and care, such as
medical therapy alone (Alter et al., 2009; Clark et al.,
2005; Heran et al., 2011; Jolliffe, 2009; Martin et al., 2012;
Taylor et al., 2004).

In Iran too, CR services are rarely provided by centers; on
the other hand, the number of patients in hospital CR is low
(Turk-Adawi et al., 2014). Consequently, there is a need to
teach and guide Iranian CVD patients towards HBCR
(Vahedian-Azimi et al., 2016). The CR helps to control the
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symptoms of the disease, reducing smoking, improving
social psychological health, reducing stress, and improving
adaptation and social functioning of patient (Stefanakis
et al., 2022). The CR could be done in rehabilitation
centers, hospitals, and also at home, which is the superiority
of HBCR compared to other places for implementation might
be considered for increasing the participation rate, reducing
patient and family costs, reducing hospitalization costs, and
reducing hospital infections. Also, during the COVID-19
pandemic in 2019, a further gap in CR was created due to
the reduced access to services for patients (Stefanakis et al.,
2021). During the COVID-19, the value and experiences of
home care programs have become more prominent since
physicians are looking for methods to continue delivering
medical services (de Melo Ghisi et al., 2021; Epstein et al.,
2021; Keteyian et al., 2022). A recent study found that
38% of programs were offering some form of home or inno-
vative delivery of CR during the COVID-19 pandemic
(American Association of Cardiovascular and Pulmonary
Rehabilitation, 2021). In this regard, the intervention group
decided to investigate the effect 8 week of HBCR compared
with control group on self-efficacy of patients with ICD in
Shahid Chamran Heart Center.

Methods

Design and Sample
This semi-experimental study was conducted on 70 patients
with cardiac patients with ICD referring to Shahid Chamran
Heart Center of IUMS in a period of 6 months in 2021.
Patients were selected by convenience sampling method
and randomly divided through random allocation into two
interventions and control groups. The required sample size
is based on the study of Oshvandi et al. (Oshvandi et al.,
2014) (n= 147). Taking into account the minimum mean
difference between two groups of 0.7, type 1 error of 5%,
statistical power of 84%, and taking into account the possi-
ble dropout of 10% for each group, 35 patients and a total of
70 patients were calculated.

Inclusion/Exclusion Criteria
The criteria for entering the study were informed consent to
participate in the study, the patient or his/her main compan-
ion is literate, the patient does not have cognitive problems
or anxiety disorders that are being treated with drugs, the
patient has access to a landline or mobile phone, the patient
does not have any physical injury and specific movement
limitations, the absence of life-threatening arrhythmias and
uncontrolled arrhythmias in the analysis performed after
the device is implanted by the attending physician, not
suffering from unstable and stable angina and unstable hemo-
dynamic conditions according to the evaluation of the

attending physician, and the continuous evaluation and
follow-up of the researcher according to the classification
of the New York Heart Association (not in classes III and
IV), the patient or one of his/her family members does not
have medical education, does not have speech and hearing
disorders, being over 35 years old and younger than 75
years old, in order to avoid damage and displacement of
the ICD leads, one month should have passed since the instal-
lation of the Medtronic device. Exclusion criteria also
include: the patient’s unwillingness to continue participating
in the study, hospitalization for any reason, and infection of
the device insertion site, stroke or suffering from any type
of disease limiting movement during the study.

Data Collection Tools
The data collection tools included demographic information
questionnaire, Sullivan cardiac questionnaire, and home
visit checklist.

Sullivan Cardiac Self-Efficacy Questionnaire
Sullivan’s cardiac self-efficacy questionnaire was designed
by Sullivan et al. (1998), and the validity and reliability of
its Persian version in CVD patients was reported by Jafari
Sejzi et al. (2018). In general, the validity index of the
content of this questionnaire was calculated as 91.33%.
Cronbach’s alpha coefficient calculated for this questionnaire
in another study by Varaei et al. was 0.977 (Varaei et al.,
2013). This questionnaire has 16 questions evaluating the
confidence and self-efficacy of patients in the field of compli-
ance with general care, control of disease symptoms, and
adherence to medication orders using a 5-point Likert
scale. Each question has four points in which four points
are assigned to the highest level of confidence (completely
confident) and zero points are assigned to the lowest level
of confidence (I am not confident at all). The total score of
this questionnaire is between zero and 64, and higher
scores indicate better perceived self-efficacy. Scores from 0
to 32 indicate poor cardiac self-efficacy, and scores from
33 to 64 reflect high perceived self-efficacy.

Home Visit Checklist for Patients With CVD
This checklist was created based on the components of the
statement of May 19, 2019 of the AHA on HBCR and the
review of related texts including six parts of walking
control, recognizing and complying with risk factors, com-
plying with medication and food regimen, psychological
support, and referring the patient to a specialist if needed.

After sampling, patients were selected by convenience
sampling method and randomly divided through random
allocation into two interventions (n= 35) and control
groups (n= 35). Patients in the control groups received con-
ventional care programs of the hospital; in the intervention
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group, dedicated CR training was done at home in 4 sessions
for 30–40 min per week, following the heath guidelines for
dealing with the COVID-19. Patients in the control group
continued their normal life and did not receive any booklets
or pamphlets and did not participate in any classes. The
walking program of the patients in the intervention group
was started 1 month after ICD implantation in the newly
implanted patients, and the walking program protocol was
based on the Schwartz heart patient walking program,
which is suitable for the low functional level of patients
with heart problems. Patients were instructed to count their
pulse before, during, and 5 min after walking. It should be
noted that the patient should reach his/her maximum heart
rate, which is about 60%–80% of the maximum of his/her
age; and it is necessary to calculate the maximum heart rate
range in these patients to 20 beats of the programmed rate
for the ICD device (Borzou et al., 2017) (Table 1).

Data were collected through self-reporting. The content of
the training sessions was according to the scientific texts and
the indicators of the US Home Rehabilitation Statement
in 2019. A nurse trained in the HBCR was selected as a
researcher’s assistant. After the start of the HBCR by the
intervention group, follow-up was done by phone every
week at a specific time. Questionnaires previously completed
by both groups were re-filled out immediately after the train-
ings in the presence of the project partner and 3 months after
the intervention in the last visit at home. In the control group,
patients filled out the questionnaires by visiting the hospital
or at home.

Ethical Consideration
The present study was approved by Ethical Committee
Medical Sciences University of Shahrekord (ethics code:

IR.SKUMS.REC.1399.098). Also, after selecting the eligible
patients, the researcher was introduced to them and the objec-
tives of the study were elaborated for the patients. The
informed consent was obtained from the patients and they
were assured that their information will remain confidential.

Data Analysis
After data collection, descriptive and inferential statistics
such as chi-square, independent t-test, and analysis of vari-
ance as well as SPSS/21 were used to analyze the data.
Descriptive statistics describing the existing conditions
were used to determine the central and dispersion indicators
such as the mean score (MS) and standard deviations (SD)
and to set the absolute and relative frequency tables.

Results

Sample Characteristics
The demographic characteristics of the studied patient are
shown in Table 2. It is worth mentioning that all the
samples in both control and intervention groups had the nec-
essary participation during the study and no patients were
excluded from the study (the participation rate was 100%).
Chi-square statistical test did not show any significant differ-
ence in the distribution of samples in two groups in terms of
background variables. The MS and SD of self-efficacy scores
at three time points (before, immediately, and 3 months after
the intervention) were estimated as: 25.08± 4.2, 36.8± 9.7,
and 38.4± 9.8 in the intervention group and 29.02± 10.5,
29.3± 9.7, and 29.2± 29.3 in the control group, respectively.

At the beginning of the study, there was no significant dif-
ference between the two groups in terms of self-efficacy

Table 1. Home Visit Checklist for Intervention Group.

Item Content

Control of patient walking at home • Frequency, duration, symptoms during walking and counting the number of pulse beats by the
patient.

Phase I.Warming up the body, which takes about 5 to 10 min to warm up the body, such as

walking or running slowly.

Phase II. The goal is to reach a maximum heart rate, the phase of aerobic exercise includes

walking, cycling, etc.

Phase III. The body cooling phase after the main exercise activities, the activity should be

gradually reduced, because if a person stops suddenly during intense exercise, this condition

will increase blood pressure, dizziness, and fainting. This stage consists of walking slowly for

about 5 min, and it should be noted that in case of symptoms such as shortness of breath or

fatigue, stop the physical activity and rest immediately.

Recognizing and observing
cardiovascular risk factors

• Smoking, anxiety, weight gain and weight gain, etc.

Knowledge and adherence to
medication and diet

• Medication: Type of medicine, side effects and correct time of use.
• Diet: Consumption of liquid oil, low salt and low fat and consumption of fresh fruits and

vegetables.
Psychological support for the patient • Interviews and guidance on how to adapt to new conditions.
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score (p= .056). But immediately and 3 months after the
intervention, there was a significant difference in the self-
efficacy score between the two groups (p < .001).
Therefore, the intervention group had a higher self-efficacy
score than the control group. In both groups, the self-efficacy
score was significantly increased during the study; although,
there was a significant difference in the changes of the self-
efficacy score in the two groups. The MS changes in the
intervention and control groups were increased by 13 and
0.18 units, respectively. The trend of increasing the self-
efficacy score was different in the two groups (p> .001). In
the intervention group, the self-efficacy score increased

more and significantly, and in the control group not statisti-
cally significant (Table 3 and Figure 1).

Discussion
Patients with ICD experience functional impairment in their
lives after the device is implanted. This investigation demon-
strates how implementation of a CR program could be
useful for these patients. Self-efficacy makes a difference in
how patient feel, think, and act. Low self-efficacy is associated
with depression, anxiety, and helplessness; on the other hand,
patient with high self-efficacy choose more challenging tasks.

Table 2. Sample Characteristics.

Variable

Control group

Intervention

group

p-valuen % n %

Age 35–45 3 8.6 0 0 .160

45–55 5 14.3 9 25.7

55–65 6 17.1 9 25.7

65–75 21 60 17 48.6

Gender Female 12 34.3 17 48.6 .227

Male 23 65.7 18 51.4

Marital status Single 0 0 5 14.3 .061

Married 33 94.3 29 82.8

Divorced 2 5.7 1 2.9

Level of education Illiterate 6 17.1 2 5.7 .065

Less than college 15 42.9 8 22.9

Diploma 9 25.7 16 45.7

College or higher 5 14.3 9 25.7

Economic status Poor 2 5.7 0 0 .314

Medium 15 42.9 18 51.4

Good 18 51.4 17 48.6

Job status Employee 1 2.9 0 0 .762

Housewife 2 5.7 17 48.6

Worker 2 5.7 9 25.7

Self-employment 5 14.3 9 25.7

Retired 21 60 0 0

Unemployed 4 11.4 0 0

Having diabetes Yes 19 54.3 12 34.3 .092

No 16 45.7 23 65.7

Having blood pressure Yes 19 54.3 11 57.1 .053

No 16 45.7 24 42.9

History of previous MI Yes 28 80 26 74.3 .569

No 7 20 9 25.7

High cholesterol level Yes 17 48.6 10 28.6 .086

No 18 51.4 25 71.4

Other diseases Yes 16 45.7 18 51.4 .632

No 19 54.3 17 48.6

Severity of heart failure Class I 24 68.6 17 48.6 .089

Class II 11 31.4 18 51.4

Duration of disease Less than 6 months 3 8.6 11 31.4 .059

6 months and 1 year 7 20 9 25.7

1–3 years 8 22.9 4 11.4

3 years ≤ 17 48.6 11 31.4
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The highest age frequency of the research units was
related to an age group of 65–75 years and the lowest fre-
quency percentage was related to the age group of 35–45
years. The minimum age of the study patients was 35 and
the maximum was 75 years. There was no significant differ-
ence between the mean age obtained in both intervention and
control groups. In the study of Golabchi et al., the patients
were in the age group of 30–75, and the mean age of the
patients was 60.25 years old (Golabchi et al., 2019).

Comparing the changes in the MS of self-efficacy in the
control and intervention groups before, immediately and 3
months after the intervention indicated no significant dif-
ference in terms of the self-efficacy score (p= .056) in
both groups at the beginning of the study. However, imme-
diately and 3 months after the intervention, there was a sig-
nificant difference in the self-efficacy score in the two
groups (p < .001). Thus, the intervention group had a
higher self-efficacy score than the control group. The MS
changes in the intervention and control groups increased
by 13 and 0.18 units, respectively. It seems that the

reason for the difference in the MS self-efficacy in the
intervention group immediately and 3 months after the
intervention compared to before the intervention was the
implementation of the HBCR. In a study by Oshvandi
et al., the effect of CR phase-one training on the self-
efficacy of men and women undergone heart surgery was
postoperatively evaluated.

The results of the aforementioned study were consistent
with our study, so that the mean total score of self-efficacy
in both male and female groups in two stages during the dis-
charge and the follow-up period (1 month after discharge)
compared to before the intervention had a significant increase
(p < .001) (Oshvandi et al., 2014). In 2019, Golabchi et al.
evaluated the effect of group discussion and video training
on the stress, depression, and self-efficacy levels of a total
of 105 patients with pacemakers and ICDs. In their study,
patients were placed in three groups of 35 patients (group dis-
cussion, video, and control). The mean self-efficacy score of
patients with ICDs in the group training and video group (p=
0.009) compared to the control group (p < .001) had a

Figure 1. Mean self-efficacy score of patients with ICD during the study in two intervention and control groups (interaction of group and time).

Table 3. The Mean Self-Efficacy Score of Patients With ICD.

Self-efficacy

Control group Intervention group

p-valueM± SD M± SD

Before intervention 29.02± 10.5 25.08± 4.2 .051

Immediately after the intervention 29.3± 9.7 36.8± 9.7 >.01

3 months after the intervention 29.9± 2.6 38.4± 9.8 >.001

Intragroup P 0.275 >0.001 >.001

Changes during the study −0.22± 2.41 −13.34± 0.81 >.001
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statistically significant difference (Golabchi et al., 2019),
which is in line with the results of the present study.

The findings of a clinical trial by Wang et al. in China,
with the aim of the effect of a HBCR programs on the health-
related quality of life (QoL) and mental status of 160 patients
recovered from acute MI were also aligned with our research.
The group receiving the HBCR obtained a better score in
terms of the 36 indicators of the health standard and in
terms of multiple scales in heart attacks (Wang et al.,
2012). In a semi-experimental study by Mohammadi et al.
in Tehran, the implementation of HBCR was effective on
the QoL of heart attack patients, and the QoL improved
in physical and mental aspects as well (p= .000)
(Mohammadi et al., 2006). In a similar study, Poortaghi
et al. obtained similar results and reported that HBCR has a
positive effect on patient self-efficacy. Before beginning
the HBCR, there was no difference in the general self-
efficacy index between the intervention group (26.3± 0.84)
and the control group (28.53± 0.54) (p= .44). After the
intervention, the MS of general self-efficacy in the interven-
tion and control groups were reported as 36.59± 5.65 and
26.5± 0.91, respectively. Furthermore, a significant statisti-
cal difference was observed between the two groups (p=
.000) (Poortaghi et al., 2013). Limoee et al. study showed
that the implementation of a HBCR programs increases the
QoL of patients after coronary artery bypass surgery
(Limoee et al., 2019). Also, the results of a study in the CR
center of a hospital in Taiwan showed that early CR after
cardiac surgery has significantly improved the physical
capacity and QoL of heart transplant patients (Du et al.,
2017).

In general, according to our findings and other studies, the
HBCR programs and self-care is an individual need. Teaching
the principles of self-care helps the patients with an ICD in
accordance with the disease, coordinating with the prescribed
treatments and learning to solve problems in facing new con-
ditions. The lack of knowledge and awareness of a patient with
CVD about how to take care of himself/herself is considered as
one of the reasons for re-hospitalization. If it is possible to
assign part of the care responsibility to the patient and
family by spending time to perform HBCR, the number and
time of occupying hospital beds would be reduced and relative
recovery would be provided.

Strengths and Limitations of the Study
This research was carried out in the specific conditions of
COVID-19; in order to solve this problem, it was tried to
do training in the open space with a small number of
patient or individually; and also, in the implementation of
educational programs in a group, coordination for the forma-
tion of classes, and the presence of research units in all
classes was one of the basic problems of the researcher; in
order to solve this problem, if the research units are not coor-
dinated, the trainings are done individually. Another

limitation is that sometimes it was difficult to convince the
patients to attend the training classes, and their cooperation
was obtained by stating the importance and purpose of the
research and telephone follow-ups.

Implications for Practice
Nurses have a vital role in providing care and hygiene services
at the home level, which unfortunately, the gap in the health
system of our country is quite noticeable. Undoubtedly,
nurses trained for CR program could play a pivotal role in
the effectiveness and continuity of rehabilitation team services
at home for patients with chronic disorders.

Conclusion
This study confirms these previous findings and suggests more
efforts are needed to promoting and encouraging as much as
possible the use of HBCR for ICD patients. CR is equally effec-
tive as more-invasive and expensive interventions for improv-
ing self-efficacy and clinical outcomes in low-risk patients.
Therefore, as cardiology services are improved in global, CR
should be at the forefront of care. The implementation of
HBCR is actually a type of implementation of community-
based CR programs. These CR programs could solve an impor-
tant part of patients’ problems, such as the distance and disper-
sion of specialized rehabilitation centers, the unwillingness and
acceptance of patients, and the high costs of CR programs in the
centers, and also improve the communication between different
treatment departments. Creating awareness and commitment to
the strict implementation of the CR with the management of
health workers might play an effective role in improving the
self-efficacy of these patients.
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COVID-19 coronavirus disease 2019
CR cardiac rehabilitation
CVD cardiovascular diseases
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HBCR home-based cardiac rehabilitation
ICD implantable cardioverter-defibrillator
MI myocardial infarction
MOHME ministry of health and medical education
MS mean score
QoL quality of life
SCA sudden cardiac arrest
SD standard deviations
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