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Nurses’ Beliefs and Barriers of Delivering Cardiopulmonary
Rehabilitation for Heart Failure Patients in Saudi Arabia: A
Cross-Sectional Study
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Physical Therapy Department, Prince Sultan Military College of Health Sciences, Dammam 34313, Saudi Arabia;
edan@psmchs.edu.sa

Abstract: Background: Patients with heart failure (HF) may benefit greatly from cardiopulmonary
rehabilitation (CR), which is provided by a team of healthcare professionals that often includes nurses.
There has been no research on how nurses perceive providing CR or the hurdles that may affect
referrals. Methods: All registered nurses in Saudi Arabia’s Eastern Province were given access to
a cross-sectional online survey consisting of nine multiple-choice questions that address attitudes,
beliefs, and barriers to CR for HF patients in Saudi Arabia. Descriptive statistics were used to
characterize the respondents. Results: Altogether, 439 registered nurses participated in the online
survey, with men making up 194 (44%) and women 245 (56%). The mean and SD of years of clinical
experience in caring for patients with HF were 6 ± 5 years. Out of 439 nurses, 107 (24%) strongly
agree, and 255 (58%) agree that CR will enhance the physical fitness of patients. However, 94 (21.1%)
strongly agree, and 248 (56.4%) agree that CR might alleviate dyspnea in HF patients. The vast
majority of the nurses either strongly agree (90 (20.5%)) or agree (240 (55%)), that CR would help
reduce palpitations and fatigue in HF patients. Indeed, 87 (19.81%) strongly agree, and 262 (59.68%)
agree that CR would help improve HF patients’ ability to perform daily activities, while 51 (11.6%)
strongly agree and 223 (51%) agree that CR would help in reducing hospital readmission. It was
shown that 360 (82%) of the 439 nurses favored the delivery of CR programs in hospital-supervised
programs, while 368 (83.8%) ranked information on HF disease as the most important aspect of
the CR program, followed by information about medications at 305 (69.4%). The availability of CR
facilities (36%), the cost of therapy (35%), and the absence of an established standardized referring
strategy (34%) were identified as the most significant barriers affecting the referral of patients with
HF for CR by nurses. Conclusion: Generally, nurses believed CR helped improve desired clinical
outcomes in HF patients. Although a hospital-based program with close supervision is optimal for
administering CR, few such options exist. Referrals of patients with HF were hampered by the lack
of CR facilities, the cost of intervention, and the lack of a systematic approach to referrals.

Keywords: heart failure; cardiopulmonary rehabilitation; Saudi Arabia

1. Introduction

Cardiopulmonary diseases are a primary cause of morbidity and death across the globe,
with a huge effect on the nation’s healthcare systems [1]. Most studies have shown that
cigarette smoking and exposure to indoor air pollution, such as biomass burning, ambient
air pollution, and occupational pollutants, are among the most common risk factors for
cardiopulmonary diseases [2,3]. Heart failure (HF) is one form of cardiopulmonary disease.
HF is a significant clinical illness characterized by symptoms and signs caused by the
heart’s inability to pump enough blood to fulfill the body’s demands, resulting in decreased
organ perfusion and, eventually, death if not treated properly [4]. Worldwide, HF is the
major cause of death and disability in which patients often have difficulties doing daily
tasks and have low exercise tolerance [5]. Exertion often brings on a worsening of these
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symptoms, which in turn causes more complications and unneeded visits to the emergency
room [5,6]. Many other related conditions can be associated with HF, such as chronic
destructive pulmonary diseases (COPD) [7]. An estimated 32,200 new cases of HF are
diagnosed each year in Saudi Arabia, bringing the total projected prevalence to 455,222 [8].
Similarly, an estimated 434,560.64 Saudis had COPD in 2019, which is a 329.82% rise over
the number of people diagnosed in 1990 [9]. HF affects patients in every way imaginable,
including their physical health, social lives, mental health, emotional health, and spiritual
health [10]. Fatigue, shortness of breath, insomnia, drowsiness, and anxiety are all common
secondary symptoms of HF that contribute to these unfavorable outcomes [11]. Treatment
for HF aims to extend life expectancy, improve quality of life, and forestall further disease
deterioration and hospitalizations [12]. Accordingly, as a part of a nursing care plan, nurses
must take action to enhance the quality of life of their HF patients [12].

The experts’ recommendations call for cardiopulmonary rehabilitation (CR) for HF
patients who continue to have symptoms while receiving medication and for those who
have the poor functional ability as a common intervention for such cases [13,14]. In clin-
ically stable HF patients, CR increases the quality of life and exercise tolerance [13]. A
meta-analysis of trials in patients with chronic HF provided evidence that exercise training
causes a reduction in mortality and hospital admission by 45% and 38%, respectively [15].
Even though it has been shown that rehabilitation may increase a patient’s quality of life,
its impact may be affected by the process of implementation that includes patients and the
multidisciplinary team [16]. Because a CR program comprises a medical evaluation, patient
education, dietary assistance, mental health and psychosocial support, and a physical
activity counseling program, a multidisciplinary healthcare team should support a CR pro-
gram [13,16]. The team includes physicians, nurses, respiratory therapists, physiotherapists,
psychologists, occupational therapists, dietitians, psychologists, and social workers [13,17].

It is well known that nurses play an evident role in facilitating CR since the majority
of nurses directly interact with HF patients who are candidates to be referred to CR pro-
grams [18,19]. However, cardiopulmonary rehabilitation services are not frequently used
in Saudi Arabia despite evidence that CR is beneficial for HF patients [20]. Because nurses
play such a significant role in healthcare management, including CR, understanding their
attitudes and expectations is critical to increasing CR utilization among HF patients. Fur-
thermore, no research has been conducted from the perspective of nurses on the obstacles
and limitations that can affect the decision to refer HF patients to CR programs in Saudi
Arabia. Therefore, this study aims to fill this knowledge gap by assessing nurses’ attitudes,
beliefs, and barriers to CR for HF patients in Saudi Arabia.

2. Materials and Methods

A cross-sectional online survey was performed using the Survey Monkey platform
and disseminated between 13 February and 22 July.

For this study, the researcher used, with permission, a modified questionnaire that had
been developed, piloted, and validated by Aldhahir et al. [21]. There were nine multiple-
choice questions in the survey. Additionally, to obtain a greater depth of information,
respondents were given the option to provide additional feedback by answering open-
ended questions.

The willingness of the nurses to finish the survey was verified by asking whether
or not they were happy to participate and by answering “yes” to complete the survey.
Clicking “yes” was considered consent and agreement to participate in the study. The
survey consists of three parts with multiple-choice questions. The first part of the survey
focused on demographic questions, such as gender, occupation, location, number of years
working with HF patients, and job duties. Three questions followed in the second part that
probed nurses’ perceptions of cardiopulmonary rehabilitation on a 5-point Likert scale that
ranges from 1 (strongly disagree) to 5 (strongly agree). The first question asked participants
to rate their level of agreement with five statements on the efficacy of cardiopulmonary
rehabilitation with patients suffering from HF. The second question concerned what else,
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besides exercise, is included in cardiopulmonary rehabilitation, whereas the third question
inquired into the most effective ways to deliver this type of treatment to HF patients. In
the third part of the survey, participants were asked two questions about what variables,
patient and process-related, impact the decision to recommend or not refer patients with
HF for CR. The questions below based their scores on how much importance one gave to
one’s impact (no influence, some influence, and strong influence).

2.1. Study Population and Sampling Strategy

Convenience sampling was used to enroll research participants. The primary target
for this study was the registered nurses in the Eastern province of Saudi Arabia who
had only direct interaction with HF patients in their practice. The survey was widely
disseminated via nursing professional bodies and online social media platforms to ensure
maximum participation from nurses. Because this was experimental research, determining
an appropriate sample size was not necessary. This research received ethical approval from
the Institutional Review Board, reference number (REC-43/03/041). Before any data were
collected from the participants, they were given full details of the research, assured that
their participation was totally voluntary, and provided with the option to provide explicit
informed consent.

2.2. Statistical Analysis

The Statistical Package for Social Sciences was used to gather and analyze data (SPSS
software, Version 27, Inc., Chicago, IL, USA). The categorical variables were provided in
percentages and frequencies. No formal analysis was applied due to the nature of the study,
which is mainly descriptive.

3. Results

Altogether, 439 registered nurses participated in the online survey. The female par-
ticipants comprised 56% of the total (245). Men, on the other hand, represent 44% (194).
The mean and ±SD of years of clinical experience in caring for patients with HF were
6 ± 4 years (Table 1). Additionally, Table 1 demonstrates the eleven duties that are required
by the nurse in her/his caring for HF patients. Primary care (75.17%), oxygen treatment
(72%), and urgent evaluation (51%) were, respectively, the most prevalent duties of nurses
caring for patients with HF.

Table 1. Demographic data and nurses’ duties (n = 439).

Demographic Variables Number (%)

Gender

Male 194 (44%)
Female 245 (56%)

Year of experience with heart failure patients (M ± SD) 6 ± 5

Responsibilities for care with heart failure patients

Primary care 330 (75.17%)
Oxygen therapy 315 (72%)
Urgent assessments 226 (51%)
Medication checks 179 (41%)
Inpatient treatment 161 (37%)
Non-urgent care 121 (27.5%)
Diagnosis 80 (18%)
Ongoing management 67 (15%)
Admission prevention 43 10%)
Prescribing 33 (7.5%)
Outpatient clinics 31 (7%)

Data are presented as frequencies and percentages.
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3.1. Opinions on Referring Patients with Heart Failure to Cardiopulmonary Rehabilitation

Of the total participants (439), 82.46% agreed that CR would enhance the physical
fitness of patients; specifically, 107 (24%) strongly agree, and 255 (58%) agree. Interestingly,
94 (21.1%) strongly agree and 248 (56.4%) agree that CR might alleviate dyspnea in HF
patients (Table 2). The vast majority of the participants strongly agree (90 (20.5%)) or agree
(240 (55%)) that CR would help reduce palpitations and fatigue in HF patients. Moreover,
87 (19.81%) strongly agree and 262 (59.68%) agree that CR would help improve HF patients’
ability to perform daily activities, 51 (11.6%) strongly agree and 223 (51%) agree that CR
would help in reducing hospital readmission.

Table 2. Perception on referring patients with heart failure to cardiopulmonary rehabilitation (n = 439).

Item Number (%)

I believe CR will improve patients’ physical fitness

Strongly agree 107 (24%)
Agree 255 (58%)
Neutral 50 (11.38%)
Disagree 14 (3.18%)
Strongly disagree 13 (3%)

I believe CR will reduce patients’ breathlessness

Strongly agree 94 (21.1%)
Agree 248 (56.4%)
Neutral 70 (16%)
Disagree 18 (4%)
Strongly disagree 9 (2%)

I believe CR will improve patients’ palpitation & fatigue

Strongly agree 90 (20.5%)
Agree 240 (55%)
Neutral 81 (18.45%)
Disagree 18 (4.1%)
Strongly disagree 10 (2.27%)

I believe CR will improve patients’ ability to perform daily actives

Strongly agree 87 (19.81%)
Agree 262 (59.68%)
Neutral 73 (16.62%)
Disagree 10 (2.27%)
Strongly disagree 7 (2%)

I believe CR will reduce hospital readmission

Strongly agree 51 (11.6%)
Agree 223 (51%)
Neutral 87 (19.81%)
Disagree 40 (9.11%)
Strongly disagree 38 (8.65%)

Data are presented as frequencies and percentages. Abbreviations: HF, heart failure; CPF, cardiopulmonary
rehabilitation.

3.2. Mode of Delivery and Component of Cardiopulmonary Rehabilitation

This study showed that 360 (82%) of the 439 nurses favored the delivery of CR pro-
grams in hospital-based supervised programs, whereas 121 (27.56%) chose an online
program with healthcare professional assistance. However, 81 (18.45%) chose a CR pro-
gram that was custom-tailored with HCP assistance available by telephone. Out of the total
respondents, 368 (83%) ranked information on HF disease as the most important aspect of
the CR program, followed by information about medications 305 (69.4%) (Table 3).
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Table 3. Mode of delivery and component of cardiopulmonary rehabilitation (n = 439).

Item Number (%)

The best way to deliver CR program for HF patients

In hospital supervised program. 360 (82%)
Online program with HCP support. 121 (27.56%)
At home. 110 (25%)
Tailored program with HCP support through phone. 81 (18.45%)

Component of CR program aside from exercise component

Information about heart failure disease. 368 (83.8%)
Information about medications. 305 (69.4%)
Symptoms management. 303 (69%)
Smoking cessation. 292 (66.5%)
Weight management. 287 (65.37%)
Stress management. 268 (61%)

Data are presented as frequencies and percentages. Abbreviations: HF, heart failure; CPF, cardiopulmonary
rehabilitation; HCP, healthcare provider.

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

Patients’ disease-related fatigue (44%), breathlessness-related mobility limitations
(41%), and patients’ knowledge of their condition and ability to manage it (40%) were
reported as the most influential variables that affect referring decision of HF patients to CR
(Figure 1).
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using strong, some, or no influence as a grading tool (n = 439).

3.4. CR Referral Barriers

The most significant barriers affecting the referral of patients with HF for CR from
the nurses’ perceptions were identified as the availability of CR facilities (36%), the cost
of therapy (35%), and the absence of an established standardized referring strategy (34%).
However, the participants agree that all of the aforementioned barriers are less likely to
have a strong influence on referring HF patients to CR (Figure 2).
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Figure 2. Barriers to not referring patients with Heart Failure to cardiopulmonary rehabilitation,
using influence graded as no, some, or strong influence (n = 439).

4. Discussion

To the best of the author’s knowledge, this is the first study of its kind in Saudi
Arabia that explores the perspectives and attitudes of nurses on the value of CR programs,
their critical components, and the most favored form of delivery. Moreover, this study
looked at the obstacles to referring patients with HF to CR programs and the factors that
influence this process. There was general agreement about the usefulness of CR as a
holistic program for decreasing inpatient readmission rates, increasing exercise levels, and
treating disease-related symptoms in HF patients. It was also agreed upon that stress
and symptom management are crucial components of a complete CR program and that
hospital-supervised CR is the optimum method of delivering the program for these patients.

A growing body of evidence shows that CR is an efficient and secure non-pharmacological
therapy for patients with HF [22,23]. It reduces dyspnea and fatigue that comes with having
HF. Additionally, it aids in enhancing physical capability, cardiovascular fitness, and quality
of life, which in turn decreases hospitalization for HF patients [24,25]. In this study, nurses
perceived CR as an effective management program for patients with HF. About 81% of the
participants in the current study believe that CR will improve HF patients’ physical fitness.
These findings are in line with previous studies that reported the positive role of nurses
in improving outcomes of patients with HF and consequently enhancing their quality of
life [12]. In addition, similar to previous studies [26,27], this study pointed out that nurses
agree that CR plays a significant role in providing thorough treatment to patients with HF,
which indicates great awareness and attitudes toward CR in HF patients; although, some
of them reported that they do not have enough information about CR programs. As CR is a
multidisciplinary program, Kellar et al. [28] investigated Cardiology Fellow’s knowledge
and attitude toward CR and reported a strong belief in the benefits of CR for CF patients,
which supports the findings of the current study about nurses’ perceptions.

Accordingly, based on the nurses’ beliefs in the current study, information about HF
disease and the medications were top-rated components when delivering CR to HF patients.
Such components are crucial to increase CR utilization [19]. Nurses are in charge of the
patient’s daily care, which includes monitoring the patient’s vital signs, cardiac rhythms,
and any consequences after surgery or a procedure, as well as administering drugs and
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educating the patient about how to use them [29,30]. Because nurses are in constant touch
with their patients, they are in a prime position to spot important “teachable moments”
throughout the day [31]. This highlights the importance of nurses in the provision of CR,
in which longer duration of the nurses’ interactions with their patients provides a special
chance to conduct a continuous, in-depth conversation about the significance of CR in
outpatient settings [19].

One of the findings of the study is that the most important factors in nurses’ re-
ferral decisions for HF patients to CR were patients’ perceptions of their fatigue due to
disease-related symptoms (44%), patient’s perceptions of their mobility limitations due to
breathlessness (41%), and patient’s knowledge of their condition and ability to manage
it (40%). In other countries, electronic referral and electronic prompts have been shown
to enhance CR referral, suggesting that the lack of these automated referral mechanisms
in Saudi Arabia may lead to underutilization of CR across all patient categories [32]. Fur-
thermore, for patients with HF, research on the links between automated referral, patient
engagement, and patient outcomes in cardiac rehabilitation is needed [33].

Although cardiac rehabilitation (CR) has been shown to enhance health outcomes, low
participation rates are a significant cause for worry. This may be due to several factors,
including those on the part of the physician, the patient, and the health service itself [34].
In another study with over 29,000 patients hospitalized for cardiac procedures, only 15.6%
attended at least one session of CR after being discharged [35]. This might attribute to
well-known barriers reported in the literature [36], which will be discussed fully in the
following sections. The nurses’ perception of the most recognized barriers, which influence
referring HF patients, has been investigated in the current study. However, some of the
identified barriers can be discussed and addressed with the nominated patients before
CR referral. Addressing these barriers with proper solutions and strategies will improve
enrollment and attendance in CR classes and overcome these barriers. These barriers can
be classified as healthcare and patient-related barriers.

The availability of CR facilities was the most often mentioned barrier to referring
patients with HF to CR programs (37%). Compared to developed countries such as Canada,
which has 128 CR centers, CR in Saudi is still in its early stage of development [37].
According to the literature, there are only three CR centers in Saudi Arabia that provide
CR programs to outpatients, and these facilities can only accept a small number of patients
with cardiac disease [38]. This is consistent with other countries where these facilities
are restricted and underfunded [33], such as China (less than 10%) [39] and Turkey. It
seems that the availability of specialized CR centers is a global concern. Interestingly,
Turk-Adawi et al. [38] reported that only 68% of the developed countries provide CR for HF
patients. Thus, the results of this study are consistent with prior research on the challenges
to establishing pulmonary rehabilitation programs in Saudi Arabia, which found that one
of the primary impediments was a shortage of resources in medical facilities [21,40,41].

The participants considered the lack of a standardized referring protocol as a barrier,
which has an influence (ranging from strong to some) on referring HF patients to CR
programs. This result aligned with that reported by Elsakr et al. [36], who investigated
barriers facing physicians when referring patients to CR. Since the present clinical practice
does not follow worldwide clinical guidelines, uniform standards for CR must be estab-
lished and implemented nationwide. It is important to remember that interdisciplinary
cooperation among nurses and other professionals is a viable option for including CR in
clinical settings [42].

It is well-reported that a lack of awareness among CR multidisciplinary teams could
negatively affect referring rates [36]. Although awareness of the benefits and nature of CR
programs is a potential factor for nurses, our respondents reported that they do not have
enough information and were uncertain that the CR program is worthwhile. In such a
situation, nurses will not be able to provide reasonable guidance and advice to HF patients
about the significance and importance of CR, which in turn decrease their compliance and
benefit from the programs.
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In addition to the above-mentioned barriers, there are other factors, such as the cost
of treatment, influencing referring patients, and the utilization of CR, that are rated high
by the respondents in this study. Currently, healthcare, including CR, is free of charge to
all Saudi citizens and Non-Saudis working in the public sector. However, as mentioned
earlier, due to the limited number of governmental CR centers, HF patients are constrained
to private centers, which are very expensive. On the other hand, due to the health status of
HF patients, the inconvenience of transport to the CR center is another factor that might
influence patients’ decision to attend the rehabilitation program. Although rated third
(25%) by our participants, home-based rehabilitation mode can overcome the last two
factors, namely, cost and transportation difficulties.

The lack of experienced staff who can manage HF patients is considered one of the
barriers that have some influence on referring patients to CR, as perceived by the nurses in
the current study (Figure 2). However, it is axiomatic that lack of work experience correlates
well with a negative attitude toward CR, as reported earlier [39]. This emphasizes the
need to add courses at both undergraduate and postgraduate levels with sufficient training
afterward. Surely, this will greatly improve cardiac rehabilitation services and increase
patients’ trust and satisfaction.

Regarding the patients’ related barriers, according to the literature, less than 30% of
eligible patients for CR do attend the classes, and of those who are referred, only 40%
do complete the CR course [43]. This is due to several reasons. Nurses who participated
in this study perceived certain factors, which are typical symptoms of HF, that might
prevent patients from attending the CR program. These include physical and psychological
conditions illustrated in Figure 1. The most specified physical factors are fatigue (44%) and
breathlessness (41%). The current result is in line with Fine’s study (2009), which reported
that 69% to 88% of HF patients experience fatigue as the most prevalent symptom [44]. A
similar frequency was reported for breathlessness as an HF symptom [45]. Some of the
patient-related factors indicated by the participants that might affect the referral decision to
CR are the low tolerance to exercises and decreasing activity level. However, these should
not cause any concern because it has been previously reported that CR improves exercise
tolerance [46] and physical activity in patients of all ages [47]. Thus, this fact should be
explained fully to HF patients, and they should be encouraged to attend the CR program.
However, HF patients need psychological support to improve their physical activity level,
as it was found that physical activity correlates negatively with depression [48]. For instance,
the timing of classes must be convenient for HF patients. This factor is emphasized when
these individuals are employed. The conflict between CR classes and work time, as well as
the long time required for rehabilitation, will hinder the compliance rate as perceived by our
participants (Figure 2). Previous studies have reported other reasons for low compliance
rather than time conflicts. These include patients’ age, sex, ethnicity, and health knowledge
level [49].

For practice implications, simpler, low-cost approaches should be proposed that
may take advantage of unsupervised delivery methods while still meeting the need for
comprehensive CR programs. Nurses should use counseling and other evidence-based
interventions that encourage patients to participate and stick to treatment plans. Policy-
makers and consumers should utilize this data to improve the design and development
of such programs while taking into account all the identified barriers. To enhance the
clinical outcomes of cardiac patients, there is an obvious need for more research into the
effectiveness of these approaches in Saudi Arabia.

5. Study Limitations

Several cautions should be noted about this research. This research might be biased
since it relied on a sample method that could be considered arbitrary: convenience sampling.
Second, the research excluded other types of medical personnel who could be engaged in
the treatment of HF patients. In addition, qualitative interviews would have helped collect
more complete data on the challenges faced by CR programs.
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6. Conclusions

Nurses agreed that CR was beneficial in enhancing targeted clinical outcomes. While a
supervised hospital-based program was the ideal manner of CR delivery, there were only a
few CR programs available. The scarcity of CR centers was a significant barrier to referring
patients with HF.

Funding: This research received no external funding.
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