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Abstract: Background: Cardiopulmonary rehabilitation (CR) serves as a core component of the
management strategy for patients with heart failure (HF). CR is administered by multidisciplinary
healthcare providers, but their perceptions toward delivering CR to HF patients, and the factors and
barriers that might influence referral, have not been studied. This study aims to assess physicians’
perceptions toward delivering CR programs to HF patients and identify factors and barriers that
might influence their referral decisions. Methods: Between 15 February and 5 June 2022, a cross-
sectional online survey with ten multiple-choice items was distributed to all general and cardiac
physicians in Saudi Arabia. The characteristics of the respondents were described using descriptive
statistics. Percentages and frequencies were used to report categorical variables. The statistical
significance of the difference between categorical variables was determined using the chi-square
(2) test. Logistic regression was used to identify referral factors. Results: Overall, 513 physicians
(general physicians (78%) and cardiac doctors (22%)) completed the online survey, of which 65.0%
(n = 332) were male. Of the general physicians, 236 (59%) had referred patients with HF to CR.
Sixty-six (58%) of the cardiac doctors had referred patients with HF to CR. A hospital-supervised
program was the preferred mode of delivering CR programs among 315 (79%) general physicians,
while 84 (74%) cardiac doctors preferred to deliver CR programs at home. Apart from the exercise
component, information about HF disease was perceived by 321 (80%) general physicians as the
essential component of a CR program, while symptom management was perceived by 108 (95%)
cardiac doctors as the essential component of a CR program. The most common patient-related
factor that strongly influenced referral decisions was “fatigue related to disease” (63.40%). The
availability of CR centers (48%) was the most common barrier preventing the referral of patients to
CR. Conclusions: CR is an effective management strategy for HF patients, but the lack of CR centers
is a major barrier to the referral of patients. A hospital-supervised program is the preferred method
of delivering CR from the general physicians’ perspective, while cardiac doctors prefer home-based
CR programs. Apart from the exercise component, information about HF disease and symptom

Int. J. Environ. Res. Public Health 2022, 19, 15208. https://doi.org/10.3390/ijerph192215208 https://www.mdpi.com/journal/ijerph

https://doi.org/10.3390/ijerph192215208
https://doi.org/10.3390/ijerph192215208
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0002-4270-9494
https://orcid.org/0000-0002-8429-9382
https://orcid.org/0000-0002-6677-1110
https://orcid.org/0000-0003-3922-0548
https://orcid.org/0000-0002-2460-3901
https://orcid.org/0000-0002-1444-7132
https://doi.org/10.3390/ijerph192215208
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph192215208?type=check_update&version=2


Int. J. Environ. Res. Public Health 2022, 19, 15208 2 of 13

management is essential components of CR programs from general physicians’ and cardiac doctors’
perspectives, respectively.

Keywords: cardiopulmonary rehabilitation; heart failure; Saudi Arabia; physicians

1. Introduction

Heart failure (HF) is a clinical condition in which the heart fails to pump enough blood
to meet the body’s demands for blood, eventually causing a reduction in organ perfusion
and some other serious complications [1]. HF has been the leading cause of death and
disability in the last 20 years and is a highly prevalent disorder worldwide, with its high
morbidity and mortality rate leading to increased healthcare costs [2]. Although daily
symptoms of HF, in most cases, are nonspecific and may coexist with those of other clinical
conditions, the worsening of common symptoms (e.g., activity limitation and shortness of
breath) in patients with HF is associated with reduced exercise capacity, leading to frequent
hospital admissions [1,3,4].

The goals of treatment in patients with HF are to reduce exacerbations, hospital-
ization, and hospital length of stay by improving functional capacity and quality of life
and reducing mortality [1]. In addition to pharmacologic treatments, the use of non-
pharmacologic interventions (e.g., sodium restriction, nutritional support, and exercise
training) is recommended to prevent the symptoms of HF [1]. CR serves as a core compo-
nent of non-pharmacologic management strategies for patients with HF [1]. CR for patients
with HF, also called cardiac rehabilitation, is a comprehensive multidisciplinary program
that aims to improve functional capacity, exercise duration, and quality of life in patients
with HF [1]. Based on the patient’s needs and the resources available, the CR program for
patients with HF should comprise a physical assessment, patient education, nutritional and
psychological support, and physical exercise training. Given the variety of services that
should be included in the CR program for patients with HF, CR programs should be run by
a multidisciplinary team. This team should include physicians (preferably cardiologists),
physiotherapists, nurses, clinical pharmacists, dieticians, social workers, and additional
subspecialty providers [2].

Exercise training and other components of CR are effective and safe in patients with
HF [5]. Studies have demonstrated that the application of CR for patients with HF is
associated with a reduction in mortality and hospitalizations and improved functional
capacity, exercise duration, and health-related quality of life [6–9]. Furthermore, it has been
demonstrated that CR for patients with HF can improve peak oxygen consumption [10–15].
Although these findings strongly suggest that the use of CR is recommended for patients
with HF to reduce hospitalization and improve quality of life, CR services are still under-
utilized globally [5].

In Saudi Arabia, specific CR programs for patients with HF are not well utilized, likely
due to limited capacity, a lack of staff training, a lack of CR centers, and the inability of
CR centers to maintain patient safety standards [16,17]. In addition, the perceptions of
healthcare professionals, particularly physicians, about delivering CR programs among
HF patients in Saudi Arabia have not been studied before. Therefore, we aim to determine
physicians’ perceptions toward delivering CR programs to patients with HF and to identify
barriers and factors that might influence the decisions of physicians to refer HF patients to
CR programs in Saudi Arabia.

2. Methods
2.1. Study Design

Between 15 February 2022 and 5 June 2022, a cross-sectional survey was conducted
and distributed using an online platform (Survey Monkey).
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2.2. Questionnaire Tool

We used a modified version of a survey that was previously designed, created, and
validated by Aldhahir et al. [18–24]. The survey consisted of ten closed multiple-choice
questions with free text spaces for extra comments.

The purpose of the study, as well as information on the lead investigator, was supplied
to participants before they began answering the questionnaire. Furthermore, no personal
information was collected; participants’ consent was obtained by asking if they were happy
to complete the online survey, and if they were, the survey was completed. “By answering
yes in completing the survey question, you freely agree to engage in this study and offer
your agreement to utilize your anonymous data for research purposes”, the survey stated.
The survey took between three and five minutes to complete. The questionnaire consisted
of two pages of structured responses divided into three sections, each with multiple-
choice answers. The first section contained the respondents’ demographic information,
including gender, profession, geographic location, years of experience, responsibilities
in the management of patients with HF, and whether physicians had ever referred HF
patients to cardiopulmonary rehabilitation programs before. The second section consisted
of three questions asking about physicians’ perceptions of cardiopulmonary rehabilitation.
The first question had five statements regarding the effectiveness of cardiopulmonary
rehabilitation with HF patients and used a 5-point Likert scale ranging from 1 “strongly
disagree” to 5 “strongly agree”. The second question asked about additional components of
cardiopulmonary rehabilitation aside from the exercise component, and the third question
was about the ideal method of delivering cardiopulmonary rehabilitation to HF patients.
The third section included two questions regarding patient-related factors that influence
referral decisions and process-related factors that influence the decision not to refer patients
with HF. These questions used influence as a grading tool (no influence, some influence,
and strong influence).

2.3. Study Population and Sampling Strategy

The study participants were recruited using a convenience sampling technique. The
main target populations were general physicians and cardiac doctors who worked with
HF patients or had prospective contact with this population. To reach a larger number
of physicians working in Saudi Arabia, the survey was distributed through professional
committees handling cardiac disorders, such as the Saudi Heart Association and Saudi
Cardiac Interventional Society, as well as social media (Twitter, WhatsApp, and Telegram).
The study inclusion criteria were clearly stated in the invitation letter of the study.

2.4. Sample Size

Sample size calculation was not required, as this was an exploratory study design.

2.5. Ethical Approval

Institutional Review Board approval for the study was obtained from Jazan University,
reference number (REC-43/03/041).

2.6. Statistical Analysis

Data were collected and analyzed using the Statistical Package for Social Sciences (SPSS
software, Version 25, IBM, Armonk, NY, USA). The categorical variables were reported
and presented in percentages and frequencies. A Chi-square (χ2) test was used to assess
the statistically significant difference between categorical variables. Logistic regression
was used to predict whether years of experience would be a referring factor. Statistical
significance was considered if p < 0.05.

3. Results

Overall, 513 physicians, comprising 332 males (65%) and 181 females (35%), com-
pleted the online survey between 15 February 2022 and 5 June 2022. Out of these, general



Int. J. Environ. Res. Public Health 2022, 19, 15208 4 of 13

physicians accounted for 78% and cardiac doctors accounted for 22% (Table 1). The survey
attempted to reach all regions of the Kingdom of Saudi Arabia. Respondents were dis-
tributed across the Kingdom’s regions as follows: 138 (27%) were from the central region;
134 (26%) were from the western region; 113 (22%) were from the eastern region; 82 (16%)
were from the southern region, and 46 (9%) were from the northern region (Table 1). The
majority of general physicians had more than ten (32%) or five to six (16%) years of clin-
ical experience in caring for patients with HF, while the majority of cardiac doctors had
more than ten (40%) or five to six (20%) years of clinical experience in caring for patients
with HF (Table 1). The most common responsibilities of general physicians in caring for
HF patients were diagnosis (79%), followed by urgent assessment (61%) and medication
checks (60%) (Table 1). The most common responsibilities of cardiac doctors in caring for
HF patients were diagnosis (95%), followed by in-patient treatment (85%) and ongoing
management (75%).

Table 1. Demographic data and characteristics of all study respondents (n = 513).

Demographic Variables General Physicians Cardiac Doctors

n (%) 399 (78%) 114 (22%)
Gender

Male 249 (62%) 83 (73%)
Female 150 (38%) 31 (27%)

Geographic Location
Eastern region 87 (22%) 26 (23%)
Central region 108 (27%) 30 (26%)
Western region 105 (26%) 29 (25%)
Southern region 64 (16%) 18 (16%)
Northern region 35 (9%) 11 (10%)

Year of experience with HF patients
<1 year 21 (5%) 1 (1%)
1–2 years 41 (10%) 4 (4%)
3–4 years 56 (14%) 4 (4%)
5–6 years 64 (16%) 23 (20%)
7–8 years 46 (12%) 22 (19%)
9–10 years 43 (11%) 14 (12%)
>10 years 128 (32%) 46 (40%)

Responsibilities of care for HF patients
Diagnosis 314 (79%) 108 (95%)
Urgent assessments 243 (61%) 83 (73%)
Non-urgent care 196 (49%) 69 (61%)
Ongoing management 212 (53%) 86 (75%)
Admission prevention 165 (41%) 57 (50%)
Medication checks 240 (60%) 32 (28%)
Prescribing 211 (53%) 70 (61%)
Oxygen therapy 144 (37%) 30 (26%)
In-patient treatment 215 (54%) 97 (85%)
Outpatient clinics 110 (28%) 67 (59%)
Primary care 148 (37%) 26 (23%)
Others 5 (1%) 12 (11%)

Data are presented as frequencies and percentages.

3.1. Cardiopulmonary Rehabilitation Referral Rate by Physicians’ Specialty

Within the general physician group, 236 (59%) had referred patients with HF to a
cardiopulmonary rehabilitation program, and 99 (25%) or 64 (16%) had not referred or were
not sure if they ever had referred a patient with HF to a cardiopulmonary rehabilitation
program, respectively (Table 2). General physicians with more years of clinical experience
with HF patients were one time more likely to refer patients with HF to a cardiopulmonary
rehabilitation program (OR: 1.3 (95% CI 1.2–1.5): p = 0.002)
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Table 2. Patients’ referral rate by general physician and cardiac doctor groups (n = 513).

Item Frequency (%)

Patients’ Referral
General physician

Yes 236 (59%)
No 99 (25%)

Not sure 64 (16%)
Cardiac doctor

Yes 66 (58%)
No 33 (29%)

Not sure 15 (13%)

Data are presented as frequencies and percentages.

Within the cardiac doctor group, 66 (58%) had referred patients with HF to a car-
diopulmonary rehabilitation program, and 33 (29%) or 15 (13%) had not referred or were
not sure if they ever had referred a patient with HF to a cardiopulmonary rehabilitation
program, respectively (Table 2). Cardiac doctors with more years of clinical experience with
HF patients were two times more likely to refer patients with HF to a cardiopulmonary
rehabilitation program (OR: 2 (95% CI 1.4–2.8): p < 0.001).

Overall, there was no statistically significant difference in the referral rate between the
general physician and cardiac doctor groups (p > 0.05).

3.2. Opinions on Referring Patients with HF, Mode of Delivery, and Components of
Cardiopulmonary Rehabilitation

Out of 399 general physicians, 194 (49%) strongly agreed and 134 (34%) agreed that
CR would improve patients’ physical fitness. Additionally, 152 (38%) strongly agreed
and 143 (36%) agreed that CR would reduce breathlessness in patients with HF. Most
general physicians strongly agreed (147–37%) or agreed (127–32%) that CR would improve
HF patients’ palpitation and fatigue. Out of 399 general physicians, 184 (46%) strongly
agreed and 124 (31%) agreed that CR would improve HF patients’ ability to perform daily
activities, and 75 (19%) strongly agreed and 118 (30%) agreed that CR would reduce hospital
readmission (Table 3).

Out of 114 cardiac doctors, 52 (45%) strongly agreed and 57 (50%) agreed that CR
would improve patients’ physical fitness. Additionally, 33 (29%) strongly agreed and
68 (59%) agreed that CR would reduce breathlessness in patients with HF. Most cardiac
doctors strongly agreed (20–17%) or agreed (65–57%) that CR would improve HF patients’
palpitation and fatigue. Out of 114 cardiac doctors, 54 (48%) strongly agreed and 55 (48%)
agreed that CR would improve HF patients’ ability to perform daily activities, and 9 (8%)
strongly agreed and 46 (41%) agreed that CR would reduce hospital readmission (Table 3).

Out of 399 general physicians, 315 (79%) believed that the preferred method to deliver
a CR program is a hospital-supervised program, followed by 223 (56%) who preferred at-
home programs. In contrast, a tailored program with healthcare provider support through
the phone was the least preferred method to deliver CR programs, by 152 participants
(38%) (Table 3).

Out of 114 cardiac doctors, 84 (74%) believed that the preferred means to deliver a CR
program is at home, followed by 82 (72%) who preferred hospital-supervised programs.
In contrast, an online program with healthcare provider support was the least preferred
method to deliver CR programs, chosen by 28 participants (25%).
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Table 3. Perceptions of referring patients with HF to cardiopulmonary rehabilitation, mode of
delivery, and components of cardiopulmonary rehabilitation (n = 513).

Item General Physicians Cardiac Doctors

Perception of referring HF patients to CR
I believe CR will improve patients’ physical fitness

Strongly agree 194 (49%) 52 (45%)
Agree 134 (34%) 57 (50%)

Neutral 49 (12%) 1 (1%)
Disagree 3 (0.7%) 1 (1%)

Strongly disagree 19 (5%) 3 (3%)
I believe CR will reduce patients’ breathlessness

Strongly agree 152 (38%) 33 (29%)
Agree 143 (36%) 68 (59%)

Neutral 70 (18%) 8 (7%)
Disagree 14 (4%) 4 (4%)

Strongly disagree 20 (5%) 1 (1%)
I believe CR will improve patients’ palpitation & fatigue

Strongly agree 147 (37%) 20 (17%)
Agree 127 (32%) 65 (57%)

Neutral 98 (25%) 27 (24%)
Disagree 12 (3%) 1 (1%)

Strongly disagree 15 (4%) 1 (1%)
I believe CR will improve patients’ ability to perform daily actives

Strongly agree 184 (46%) 54 (48%)
Agree 124 (31%) 55 (48%)

Neutral 65 (16%) 2 (2%)
Disagree 6 (2%) 1 (1)

Strongly disagree 20 (5%) 2 (2%)
I believe CR will reduce hospital readmission

Strongly agree 75 (19%) 9 (8%)
Agree 118 (30%) 46 (41%)

Neutral 96 (24%) 37 (32%)
Disagree 40 (10%) 6 (5%)

Strongly disagree 70 (18%) 16 (14%)
The best way to deliver CR program for HF patients

At home 223 (56%) 84 (74%)
In hospital-supervised program 315 (79%) 82 (72%)

Online program with healthcare provider support 189 (47%) 28 (25%)
Tailored program with healthcare provider support through phone 152 (38%) 53 (46%)

Components of CR program aside from exercise component
Information about HF disease 321(80%) 93 (82%)

Weight management 269 (67%) 93 (82%)
Stress management 265 (66%) 96 (84%)

Information about medications 280 (70%) 95 (83%)
Symptoms management 261 (65%) 108 (95%)

Smoking cessation 270 (68%) 91 (80%)
Others 7 (2%) 23 (20%)

Data are presented as frequencies and percentages. Abbreviations: HF, heart failure; CPF, cardiopulmonary
rehabilitation.
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Information about HF disease, followed by information about medications and smok-
ing cessation, were the essential components of CR programs from general physicians’
perspective, aside from the exercise component, being chosen by 321 (80%), 280 (70%), and
270 (68%) participants, respectively (Table 3).

Symptom management, followed by stress management and information about medi-
cations, were the essential components of CR programs from cardiac doctors’ perspective,
aside from the exercise component, being chosen by 108 (95%), 96 (84%), and 95 (83%),
participants, respectively (Table 3).

3.3. Patient-Related Factors That Influence Referral Decision to Cardiopulmonary Rehabilitation

The patient-related factor that strongly influenced all respondents’ referral decisions
for CR included fatigue related to disease (63.40%), followed by decreased activity levels
(62%) and low exercise tolerance (57%) (Figure 1). For each group (general physicians and
cardiac doctors), patient-related factors that strongly influenced referral decisions for CR
are reported in Supplementary Figure S1.

Figure 1. Patient-related factors that influence referral decision to cardiopulmonary rehabilitation,
using strong, some or no influence as a grading tool (n = 513).

3.4. Cardiopulmonary Rehabilitation Referral Barriers

The process-related factors that strongly influenced physicians’ decisions not to refer
patients with HF to CR included the availability of CR centers (48%), followed by patient
comorbidities (42%) and a lack of experienced staff who could manage patients with HF
(36%) (Figure 2). For each group (general physicians and cardiac doctors), process-related
factors that strongly influenced physicians’ decisions not to refer patients with HF to CR
are reported in Supplementary Figure S1.
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Figure 2. Barriers of not referring patients with Heart Failure to cardiopulmonary rehabilitation,
using influence graded as no, some or strong influence (n = 513).

4. Discussion

To the best of our knowledge, this is the first national survey that assesses the insights
of general and cardiac physicians into the benefits of CR programs and their experience
with the referral process, as well as their referral considerations regarding CR programs for
patients living with HF in Saudi Arabia. Physicians of both specialties perceived CR as an
effective management strategy for improving patients’ physical activity and disease-related
symptoms, and for reducing hospital readmission among patients with HF. In addition,
physicians with more clinical experience in caring for HF patients were more likely to refer
patients to CR programs. Moreover, general physicians preferred the hospital-supervised
CR program for this population, with information about HF and medications as essential
components of the program, aside from exercise training. On the other hand, cardiac
doctors perceived home-based CR as the preferred method of delivering CR for patients
with HF, with symptoms and stress management being essential components of the CR
program, aside from exercise training.

Cardiac rehabilitation is considered an effective and safe non-pharmacological inter-
vention for patients with HF [25,26]. It helps to mitigate HF disease-related symptoms
such as shortness of breath and fatigue; it improves exercise capacity and cardiopulmonary
fitness and quality of life, and it reduces HF-related hospitalization [27,28]. In our study,
physicians perceived CR as an effective management strategy for HF patients, and this
has been demonstrated through a high referral rate to the program. Furthermore, having
several years of clinical experience in dealing with HF patients was a crucial factor in
influencing the decision to refer patients with HF to CR. These findings are in line with a
previous study that highlighted that the level of experience as a healthcare professional
might be a factor in enhancing knowledge about cardiac rehabilitation programs [29].

In addition, our study reported that more than half of the physicians of both specialties
had referred HF patients to CR programs, with cardiologists making more referrals com-
pared to general physicians. We found that cardiologists are almost two times more likely to
refer patients with HF to CR compared to general physicians. This is in line with previous
research conducted by Barber et al., who reported that the referral rate to CR varies by
healthcare provider specialty. Barber et al. found that patients who were managed by a
cardiac specialist were more likely to be referred to a CR program [30]. Moreover, another
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study reported that general physicians are less aware of the referral process [31]. Reasons
behind this might be the fact that physicians from other specialties lack familiarity with the
referral guidelines or the availability of CR centers, despite their existence within the health-
care facility. Moreover, cardiologists may be more likely to have more clinical training and
experience with CR and are routinely more involved in CR programs compared to other
specialties [31], hence contributing to an increased referral rate. Furthermore, physicians
with more clinical experience were more likely to refer patients to CR programs, which
may indicate adequate knowledge of CR and its benefits, greater familiarity with resources
and guidelines, and higher exposure to HF cases. Therefore, it is crucial to provide more
education related to HF management, and disseminating current clinical guidelines to
other physicians from different specialties will increase their referral rates.

One of the main barriers preventing the referral of HF patients to CR is the lack of
availability of CR centers. Few CR centers provide this service in Saudi Arabia, and they
only accommodate a limited number of patients with cardiovascular disease [16]. Moreover,
our results also agree with a previous study that explored the barriers to establishing
pulmonary rehabilitation programs in Saudi Arabia, which highlights the lack of capacity in
healthcare facilities as one of the main barriers [32]. This reveals a considerable shortcoming
in current practice and highlights the need to formulate and establish comprehensive CR
programs that meet international guidelines across the country. However, it is worth
noting that CR could be integrated within current clinical sites with multidisciplinary
cooperation [29].

Another major barrier to the referral process in this study is patient comorbidities.
Patients with HF tend to have coexisting chronic conditions, including pulmonary dysfunc-
tion, hypertension, diabetes mellitus, musculoskeletal conditions, cognitive limitations, and
depression [33]. Furthermore, patients with this condition generally have age-related limi-
tations, which include frailty, physical disability, and hearing and visual impairments [34].
In addition, symptoms related to HF, such as fatigue and shortness of breath, may affect
patients’ capacity to exercise and could limit their referral to the program. These findings
are in line with previous studies that investigated the barriers to CR in patients with HF,
which reported that HF patients with comorbidities are less likely to enroll in CR pro-
grams [35–37]. Therefore, there is a need to deliver a tailored CR program according to
the patient’s capacity. Moreover, the mode and intensity of exercises should be adjusted
according to the patient’s personal fitness level, preferences, goals, and medical condition
to improve participation in the program.

In our study, most general physicians reported that a hospital-based, supervised
program is the most suitable way to deliver CR for these patients. Interestingly, the majority
of cardiac physicians claimed that a home-based program was the most suitable way to
deliver the program. This might be attributed to the limited number of CR centers in
the country [16], and this mode is not always accessible or convenient for many patients,
especially those who live in rural areas or those who do not wish to participate in group
programs [38,39]. It is also possible that the COVID-19 pandemic increased the preference
for home-based CR programs, as most face-to-face services were forced to close temporarily
to keep patients safe. In this situation, home-based CR seems to be an alternative option to
deliver the program, given the limited number of experienced staff and available CR centers.
It is important, however, to highlight that home-based CR is effective as a conventional
CR program in improving disease-related symptoms such as dyspnea, fatigue, exercise
capacity, and overall quality of life in this population [40,41]. Furthermore, a home-based
program could offer greater accessibility and can improve program uptake.

In this study, physicians of both specialties reported that patient education about
HF, symptom management, and medication use should be implemented through the CR
program, in addition to the exercise component. This is in line with the current BACR and
the American College of Cardiology (ACC), American Heart Association (AHA), and Heart
Failure Society of America (HFSA) official guidelines on the main components of CR [42,43].
Patients suffering from HF had limited levels of knowledge and lacked understanding
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of their condition and how to manage their symptoms, which could be a factor in their
frequent hospital readmissions [44,45]. Furthermore, HF could lead to increased mortality
and a burden on clinical services. In addition, it has been reported that patients with HF
had a limited understanding of the purpose of their medication and how to treat symptoms,
and they could not tell the difference between disease symptoms and the side effects of
their medication [46]. Therefore, patient education is an essential component as it helps
them to manage their symptoms and maintain control over disease-related episodes, which
improves their overall health and well-being.

Limitations

Some limitations of this study should be highlighted. Firstly, this study was based
on a convenience sampling strategy, which has the potential for selection bias. Moreover,
we only recruited general and cardiac physicians in this study, which could indicate a
possibility of bias. However, this was an exploratory study designed to obtain initial
opinions and thoughts regarding CR from those who provide direct care for this population.
Another limitation is that the number of cardiac physicians involved in this study was
considered low, and this was due to the low number of cardiologists in the Kingdom.
Moreover, the study would have benefited from more in-depth structured interviews to
gather more details regarding the barriers to CR programs. Lastly, this study was conducted
during the COVID-19 pandemic, which might be a factor that influenced the decision to
choose an alternative mode of program delivery.

5. Conclusions

CR’s benefits are well recognized among physicians, irrespective of their specialties,
which has been demonstrated through the high referral rate to CR. The lack of CR centers
and patients’ comorbidities were the main barriers to the referral of HF patients to CR
programs. The hospital-supervised program was the most suitable means of delivering CR,
while smoking cessation was the most essential component of CR programs, apart from the
exercise component.
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O. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: Developed by the Task Force for
the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology (ESC) With the special
contribution of the Heart Failure Association (HFA) of the ESC. Eur. Heart J. 2021, 42, 3599–3726.

27. Long, L.; Mordi, I.R.; Bridges, C.; Sagar, V.A.; Davies, E.J.; Coats, A.J.; Dalal, H.; Rees, K.; Singh, S.J.; Taylor, R.S. Exercise-based
cardiac rehabilitation for adults with heart failure. Cochrane Database Syst. Rev. 2019, 2019, CD003331. [CrossRef]

28. Taylor, R.S.; Long, L.; Mordi, I.R.; Madsen, M.T.; Davies, E.J.; Dalal, H.; Rees, K.; Singh, S.J.; Gluud, C.; Zwisler, A.-D. Exercise-
based rehabilitation for heart failure: Cochrane systematic review, meta-analysis, and trial sequential analysis. JACC Heart Fail.
2019, 7, 691–705. [CrossRef]

29. Abu Hasheesh, M.O. Health care professionals’ awareness and knowledge of cardiac rehabilitation programs among cardiovascu-
lar disease patients in Al-Madinah, Saudi Arabia. Life Sci. J. 2014, 11, 911–917.

30. Barber, K.; Stommel, M.; Kroll, J.; Holmes-Rovner, M.; McIntosh, B. Cardiac rehabilitation for community-based patients with
myocardial infarction: Factors predicting discharge recommendation and participation. J. Clin. Epidemiol. 2001, 54, 1025–1030.
[CrossRef]

31. Grace, S.L.; Grewal, K.; Stewart, D.E. Factors affecting cardiac rehabilitation referral by physician specialty. J. Cardiopulm. Rehabil.
Prev. 2008, 28, 248–252. [CrossRef] [PubMed]

32. Alsubaiei, M.E.; Cafarella, P.A.; Frith, P.A.; McEvoy, R.D.; Effing, T.W. Barriers for setting up a pulmonary rehabilitation program
in the Eastern Province of Saudi Arabia. Ann. Thorac. Med. 2016, 11, 121. [CrossRef] [PubMed]

33. Triposkiadis, F.K.; Skoularigis, J. Prevalence and importance of comorbidities in patients with heart failure. Curr. Heart Fail. Rep.
2012, 9, 354–362. [CrossRef] [PubMed]

34. Forman, D.E.; Sanderson, B.K.; Josephson, R.A.; Raikhelkar, J.; Bittner, V.; American College of Cardiology’s Prevention
of Cardiovascular Disease Section. Heart failure as a newly approved diagnosis for cardiac rehabilitation: Challenges and
opportunities. J. Am. Coll. Cardiol. 2015, 65, 2652–2659. [CrossRef] [PubMed]

35. Park, L.G.; Schopfer, D.W.; Zhang, N.; Shen, H.; Whooley, M.A. Participation in cardiac rehabilitation among patients with heart
failure. J. Card. Fail. 2017, 23, 427–431. [CrossRef]

36. Im, H.W.; Baek, S.; Jee, S.; Ahn, J.-M.; Park, M.W.; Kim, W.-S. Barriers to outpatient hospital-based cardiac rehabilitation in Korean
patients with acute coronary syndrome. Ann. Rehabil. Med. 2018, 42, 154–165. [CrossRef]

37. Golwala, H.; Pandey, A.; Ju, C.; Butler, J.; Yancy, C.; Bhatt, D.L.; Hernandez, A.F.; Fonarow, G.C. Temporal trends and factors
associated with cardiac rehabilitation referral among patients hospitalized with heart failure: Findings from Get With The
Guidelines–Heart Failure Registry. J. Am. Coll. Cardiol. 2015, 66, 917–926. [CrossRef]

38. Blair, J.; Corrigall, H.; Angus, N.J.; Thompson, D.R.; Leslie, S. Home versus hospital-based cardiac rehabilitation: A systematic
review. Rural. Remote Health 2011, 11, 190–206. [CrossRef]

39. Jones, M.I.; Greenfield, S.; Jolly, K. Patients’ experience of home and hospital based cardiac rehabilitation: A focus group study.
Eur. J. Cardiovasc. Nurs. 2009, 8, 9–17. [CrossRef]

40. Anderson, L.; Sharp, G.A.; Norton, R.J.; Dalal, H.; Dean, S.G.; Jolly, K.; Cowie, A.; Zawada, A.; Taylor, R.S. Home-based versus
centre-based cardiac rehabilitation. Cochrane Database Syst. Rev. 2017. [CrossRef]

41. Kraal, J.J.; Marle, M.E.V.D.A.-V.; Abu-Hanna, A.; Stut, W.; Peek, N.; Kemps, H.M. Clinical and cost-effectiveness of home-based
cardiac rehabilitation compared to conventional, centre-based cardiac rehabilitation: Results of the FIT@ Home study. Eur. J. Prev.
Cardiol. 2017, 24, 1260–1273. [CrossRef]

42. Cowie, A.; Buckley, J.; Doherty, P.; Furze, G.; Hayward, J.; Hinton, S.; Jones, J.; Speck, L.; Dalal, H.; Mills, J. British Association for
Cardiovascular Prevention and Rehabilitation (BACPR). Standards and core components for cardiovascular disease prevention
and rehabilitation. Heart 2019, 105, 510–515. [CrossRef]

43. Yancy, C.W.; Jessup, M.; Bozkurt, B.; Butler, J.; Casey, D.E., Jr.; Colvin, M.M.; Drazner, M.H.; Filippatos, G.S.; Fonarow, G.C.;
Givertz, M.M. 2017 ACC/AHA/HFSA focused update of the 2013 ACCF/AHA guideline for the management of heart failure: A
report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the
Heart Failure Society of America. J. Am. Coll. Cardiol. 2017, 70, 776–803.

44. Strömberg, A. The crucial role of patient education in heart failure. Eur. J. Heart Fail. 2005, 7, 363–369. [CrossRef]

http://doi.org/10.2147/JMDH.S386519
http://doi.org/10.1136/bmjopen-2022-063900
http://doi.org/10.3390/ijerph192013586
http://doi.org/10.1016/j.jacc.2013.05.019
http://doi.org/10.1002/14651858.CD003331.pub5
http://doi.org/10.1016/j.jchf.2019.04.023
http://doi.org/10.1016/S0895-4356(01)00375-4
http://doi.org/10.1097/01.HCR.0000327182.13875.07
http://www.ncbi.nlm.nih.gov/pubmed/18628655
http://doi.org/10.4103/1817-1737.180028
http://www.ncbi.nlm.nih.gov/pubmed/27168860
http://doi.org/10.1007/s11897-012-0110-z
http://www.ncbi.nlm.nih.gov/pubmed/22918666
http://doi.org/10.1016/j.jacc.2015.04.052
http://www.ncbi.nlm.nih.gov/pubmed/26088305
http://doi.org/10.1016/j.cardfail.2017.02.003
http://doi.org/10.5535/arm.2018.42.1.154
http://doi.org/10.1016/j.jacc.2015.06.1089
http://doi.org/10.22605/RRH1532
http://doi.org/10.1016/j.ejcnurse.2008.06.001
http://doi.org/10.1002/14651858.CD007130.pub4
http://doi.org/10.1177/2047487317710803
http://doi.org/10.1136/heartjnl-2018-314206
http://doi.org/10.1016/j.ejheart.2005.01.002


Int. J. Environ. Res. Public Health 2022, 19, 15208 13 of 13

45. Michalsen, A.; König, G.; Thimme, W. Preventable causative factors leading to hospital admission with decompensated heart
failure. Heart 1998, 80, 437–441. [CrossRef]

46. Rogers, A.; Addington-Hall, J.M.; McCoy, A.S.; Edmonds, P.M.; Abery, A.J.; Coats, A.J.; Simon, J.; Gibbs, R. A qualitative study of
chronic heart failure patients’ understanding of their symptoms and drug therapy. Eur. J. Heart Fail. 2002, 4, 283–287. [CrossRef]

http://doi.org/10.1136/hrt.80.5.437
http://doi.org/10.1016/S1388-9842(01)00213-6

	Introduction 
	Methods 
	Study Design 
	Questionnaire Tool 
	Study Population and Sampling Strategy 
	Sample Size 
	Ethical Approval 
	Statistical Analysis 

	Results 
	Cardiopulmonary Rehabilitation Referral Rate by Physicians’ Specialty 
	Opinions on Referring Patients with HF, Mode of Delivery, and Components of Cardiopulmonary Rehabilitation 
	Patient-Related Factors That Influence Referral Decision to Cardiopulmonary Rehabilitation 
	Cardiopulmonary Rehabilitation Referral Barriers 

	Discussion 
	Conclusions 
	References

