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Abstract 

Background:  Cardiac rehabilitation (CR) is a prognostic management strategy to help patients with CVD achieve 
a good quality of life and lower the rates of recurrence, readmission, and premature death from disease. Globally, 
cardiac rehabilitation is poorly established in hospitals and communities. Hence, this study aimed to investigate the 
discrepancies in the perceptions of the need for CR programs and relevant health policies between directors of hos‑
pitals and health policy personnel in South Korea to shed light on the status and to establish practically superior and 
effective strategies to promote CR in South Korea.

Methods:  We sent a questionnaire to 592 public health policy managers and directors of selected hospitals, 132 of 
whom returned a completed questionnaire (response rate: 22.3%). The participants were categorized into five types 
of organizations depending on their practice of PCI (Percutaneous Coronary Intervention), establishment of cardiac 
rehabilitation, director of hospital, and government’s policy makers. Differences in the opinions between directors of 
hospitals that perform/do not perform PCI, directors of hospitals with/without cardiac rehabilitation, and between 
hospital directors and health policy makers were analyzed.

Results:  Responses about targeting diseases for cardiac rehabilitation, patients’ roles in cardiac rehabilitation, hospi‑
tals’ roles in cardiac rehabilitation, and governmental health policies’ roles in cardiac rehabilitation were more positive 
among hospitals that perform PCI than those that do not. Responses to questions about the effectiveness of cardiac 
rehabilitation and hospitals’ roles in cardiac rehabilitation tended to be more positive in hospitals with cardiac reha‑
bilitation than in those without. Hospital directors responded more positively to questions about targeting diseases 
for cardiac rehabilitation and governmental health policies’ roles in cardiac rehabilitation than policy makers, and both 
hospitals and public organizations provided negative responses to the question about patients’ roles in cardiac reha‑
bilitation. Responses to questions about targeting diseases for cardiac rehabilitation, patients’ roles in cardiac rehabili‑
tation, and governmental health policies’ roles in cardiac rehabilitation were more positive in hospitals that perform 
PCI than those that do not and public organizations.
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Background
Cardiovascular disease (CVD) is a chronic condition 
that requires acute phase treatment in the hospital and 
lifelong self-care. CVD mortality in Korea rose by 42.8% 
over the past 10 years. It has become the second-leading 
cause of death in Korea since 2014 [1]. According to a 
2019 Statistics Korea report, 60.4 per 100,000 population 
died from CVD, with ischemic heart disease (e.g., myo-
cardial infarction and angina) accounting for 26.7% and 
other heart diseases (e.g., heart failure and valvular dis-
ease) accounting for 33.8% [2].

Cardiac rehabilitation (CR) is a prognostic manage-
ment strategy to help patients with CVD achieve a good 
quality of life and lower the rates of recurrence, read-
mission, and premature death from disease [3]. Clinical 
practice guidelines for cardiac rehabilitation strongly 
recommend CR with a high level of evidence. A Taiwan-
ese study on Asians that compared the insurance claims 
data until the year 2008 between 442 patients (15%) with 
and 2396 (84.4%) without CR after undergoing their first 
percutaneous coronary intervention (PCI) during 2000–
2007 showed that 69 (15.6%) patients in the CR group 
and 840 (35.1%) in the non-CR group ended up undergo-
ing hybrid coronary revascularization. The risk of under-
going another revascularization during the follow-up 
period was substantially low (0.48) in the CR group [4].

However, the actual participation rate of CR among 
patients who require it is still low even in medically 
advanced countries (approximately 30–40%) due to 
numerous barriers [5]. The availability of CR was 68% in 
high-income countries, but it was significantly lower at 
8.3% in low-income countries, and only 38.8% globally 
were available [6]. A survey of the current status of CR 
in South Korean cardiocerebrovascular centers showed 
that approximately 47% of patients who received inpa-
tient care for acute myocardial infarction underwent CR 
after discharge, with 36% undergoing early assessment 
and 17% continuing CR. However, the rates varied widely 
across facilities and compared with the high CR referral 
rate, CR participation and completion rates were rela-
tively low, in Korea [7]. Worldwide, CR available is only 
half, and participation is restricted because most patients 
cannot be accepted even if they are provided [8].

Reasons for low CR participation include distance, 
work responsibilities, lack of time, transportation prob-
lems, and comorbidities [9]. A South Korean study 

showed that travel-related difficulties, lack of time, cost 
burden, and inadequate motivation were associated with 
low CR participation [10]. Moreover, there are inade-
quate CR facilities in South Korean hospitals and com-
munities, and self-care, including lifestyle modification 
for long-term management, is not appropriately incor-
porated. Additionally, an effective delivery system linking 
discharged patients to community-based management or 
a systematic strategy to improve patients’ hospital visits 
and medication adherence is also lacking.

Hence, this study aimed to investigate the discrepan-
cies in the perceptions of the need for CR programs and 
relevant health policies between directors of hospitals 
and health policy personnel in South Korea to shed light 
on the status and to establish practically superior and 
effective strategies to promote CR in South Korea.

Methods
Study population
A questionnaire was sent to the directors of hospitals 
who can influence CR programs’ implementation and 
operation and those of relevant divisions at the National 
Evidence-based Healthcare Collaborating Agency, 
National Rehabilitation Center, and Health Insurance 
Review and Assessment as health policy personnel.

Organizations not suitable per the objective and pur-
pose of this research project or those not willing to 
participate in the project were excluded, and regional 
cardiocerebrovascular centers nationwide, university 
hospitals in the Seoul Metropolitan area, and National 
Health Insurance Service Ilsan Hospital participated in 
this multicenter study.

Data were collected from July 6, 2020 to December 31, 
2020.

Instruments
The questionnaire for hospital managers-policy person-
nel was developed by collecting and analyzing Korean 
and international CR clinical practice guidelines, and 
other relevant study data. The questionnaire was devel-
oped to meet the domestic situation by referring to the 
CR Barriers Scale and CR Referral Tools of York Uni-
versity, Canada [11–13] and Validated CR Scales of the 
International Council of Cardiovascular Prevention and 
Rehabilitation [9]. The questionnaire comprised one 
short-answer item and 15 multiple-choice items about 

Conclusions:  Hospitals must ensure timely referral, provide education, and promote the need for cardiac rehabilita‑
tion. In addition, governmental socioeconomic support is needed in a varity of aspects.
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Health personnel, Hospital administrator



Page 3 of 9Kim et al. BMC Health Services Research          (2022) 22:999 	

effectiveness (Q1–3), target diseases (Q4), patients’ 
(Q5) and hospitals’ roles (Q6–9), and those of govern-
mental health policies in CR (Q10–15). Each item was 
rated on a scale of 1–5 (strongly disagree to strongly 
agree), where scores of 1–2, 3, and 4–5 points indicated 
negative, neutral, and positive perceptions, respec-
tively. A higher score indicates stronger agreement with 
the associated statement. The questionnaire is attached 
as an additional file [Additional file 1].

Analysis
The response rate was calculated as the percentage of 
participants who submitted the completed question-
naire within the given deadline. The participating 
organizations were divided into five types depending 
on whether they performed PCI and had a CR system 
and whether the respondent was a hospital director or 
a civil servant. The data were non-normally distributed; 
thus, nonparametric tests were used. The responses 
for each item were compared between organizations 
using the Kruskal-Wallis test. Statistics are presented as 
medians and quartiles 1 to 3. P-values < 0.05 indicated 
statistical significance.

The participants were reclassified according to their 
organizations’ characteristics to compare the responses 
between directors of hospitals that did and did not per-
form PCI, between directors of hospitals with and with-
out CR, and between hospital directors and health policy 
directors using the Mann-Whitney test. The discrepan-
cies in the opinions among directors of hospitals that per-
formed PCI, directors of hospitals that did not perform 
PCI, and health policy directors were analyzed using the 
Kruskal-Wallis test. For statements that significantly dif-
fered among the respondents, type 1 error was adjusted 
for using the Bonferroni test, and groups were paired in 
two and analyzed with the Mann-Whitney test for post 
hoc comparison (statistical significance p < 0.017). The 
data were analyzed using SPSS 20.0 software. This study 
was approved by each organizations’ Institutional Review 
Board (CNUH-IRB no. 2020–05-059).

Results
Participant characteristics and response rate
The questionnaire was sent to 592 participants, namely 
31 directors of hospitals that performed PCI and CR, 13 
directors of hospitals with regional centers, 117 directors 
of hospitals that performed PCI but not CR, 408 direc-
tors of hospitals that did not perform PCI, and 23 civil 
servants belonging to public agencies. A total of 132 par-
ticipants submitted the completed questionnaires, with a 
response rate of 22.30% (Table 1).

Differences in organization‑wise perception of CR
There were differences in the perceptions among organ-
izations regarding the target diseases (Q4; p = 0.010) 
and the roles of governmental health policies for CR 
(Q10, 11, 12; p = 0.000). In particular, responses to Q11 
(roles of governmental health policies for CR) were 
generally negative among directors of regional cardi-
ocerebrovascular centers (2.50, 2.00–3.75), directors of 
hospitals that performed PCI but not CR (3.00, 3.00–
4.00), and health policy personnel (3.00, 3.00–3.00). 
The details are shown in Additional file 2.

Differences in perception of CR based on organizational 
characteristics
Differences in perception about measures to promote 
CR between directors of hospitals that did and those 
that did not perform PCI.

Directors of hospitals that did not perform PCI 
agreed more to Q4 (target diseases for CR; p = 0.012), 
Q5 (patients’ roles in CR; p = 0.020), Q6 (hospitals’ 
roles in CR; p = 0.031), and Q11 (roles of governmental 
health policies in CR; p = 0.037) than those of hospitals 
that performed PCI. Responses to Q5 (patients’ roles in 
CR) significantly differed (p = 0.020) between directors 
of hospitals that performed PCI (2.00, 2.00–3.00) and 
those that did not (3.00, 2.00–4.00; Fig. 1).

Differences in perception about measures to promote 
CR between directors of hospitals that had and those 
that did not have a CR system.

Although insignificant, directors of hospitals with CR 
systems perceived a higher need for Q1 (effectiveness of 
CR; p = 0.061), Q5 (patients’ roles in CR; p = 0.055), Q7 
(hospitals’ roles in CR; p = 0.065), and Q8 (hospitals’ 
roles in CR; p = 0.063) than their counterparts of hos-
pitals without CR systems. Responses to Q5 (patients’ 
role in CR) indicated a tendency for directors of hos-
pitals without CR systems to place more weight on the 
patients’ role (3.00, 2.00–4.00) than those of hospitals 
with a CR system (2.00, 2.00–3.00; Fig. 2).

Table 1  Survey candidate and response

PCI percutaneous coronary intervention, CR cardiac rehabilitation, CCRC​ 
cardiocerebrovascular rehabilitation center

Candidate Response Response 
rate (%)

PCI, CR 31 13 41.94

CCRC​ 13 4 30.77

PCI, Non-CR 117 26 22.22

Non-PCI 408 67 16.42

Government Officer 23 22 95.65

Total 592 132 22.30
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Differences in perception about measures to promote 
CR between hospital directors and civil servants.

Hospital directors perceived a significantly greater 
need for Q4 (target diseases for CR; p = 0.015), Q10, Q11, 

Q12, and Q14 (roles of governmental health policies in 
CR; p = 0.000, 0.003, 0.000, and 0.028, respectively) when 
compared with civil servants. In particular, civil servants 
indicated low agreement with most statements about the 

Fig. 1  There were significant differences in Q4 (p = 0.012), Q5 (p = 0.020), Q6 (p = 0.031), and Q11 (p = 0.037) between PCI and non-PCI

Fig. 2  There were positive tendencies for Q1 (p = 0.061), Q5 (p = 0.055), Q7 (p = 0.065), and Q8 (p = 0.063) in CR compared with non-CR
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roles of governmental health policies compared with hos-
pital directors. Further, personnel from both hospitals 
and public organizations indicated negative responses to 
patients’ roles in promoting CR (Fig. 3).

Differences in perception about measures to promote 
CR between directors of hospitals that did and those that 
did not have a CR system.

The responses among three groups were compared 
using an analysis of variance (ANOVA), and there were 
significant differences in the responses to Q4 (target 
diseases for CR; p = 0.003), Q5 (patients’ roles in CR; 
p = 0.031), Q10 (roles of governmental health policies in 
CR; p = 0.000), Q11 (roles of governmental health poli-
cies in CR; p = 0.001), and Q12 (roles of governmental 
health policies in CR; p = 0.001) among the groups. The 
responses to Q5 significantly differed among the direc-
tors of hospitals that performed PCI (2.00, 2.00–3.00), 
directors of hospitals that did not perform PCI (3.00, 
2.00–4.00), and civil servants (2.00, 2.00–3.25; Fig. 4).

Only questions with significantly different responses 
among the groups in ANOVA were further analyzed with 
post hoc tests. Responses to Q4 significantly differed 
between directors of hospitals that did and those that did 
not perform PCI (p = 0.012) and between civil servants and 
hospitals that did not perform PCI (p = 0.003). Responses 
to Q10 significantly differed between civil servants and 
hospitals that performed PCI (p = 0.001) and civil serv-
ants and hospitals that did not perform PCI (p = 0.000). 

Responses to Q11 significantly differed between directors 
of hospitals that did and those that did not perform PCI 
(p = 0.037) and hospitals that did not perform PCI and civil 
servants (p = 0.000). Responses to Q12 significantly differed 
between civil servants and hospitals that performed PCI 
(p = 0.001) and civil servants and hospitals that did not per-
form PCI (p = 0.000). The details are shown in Table 2.

Discussion
This study investigated the discrepancies in the percep-
tions of the need for CR programs and health policies 
among directors of four types of healthcare facilities 
(hospitals that performed PCI and CR, those that per-
formed PCI but not CR, those that did not perform PCI, 
and regional cardiocerebrovascular centers) and health 
policy directors in public agencies. We sent the question-
naire to the directors of each hospital and health policy 
personnel and requested a response, and 22.30% of them 
responded with a completed questionnaire. The partici-
pants generally agreed with statements about CR being 
effective on patients with other CVDs or chronic condi-
tions, the need for policies to promote CR and provide 
financial support, and the government’s role in offering 
incentives to patients or healthcare facilities to boost 
participation in CR. However, the directors of regional 
cardiocerebrovascular centers, directors of hospitals that 
performed PCI but not CR, and health policy personnel 
generally showed low agreement.

Fig. 3  There were significant differences in Q4 (p = 0.015), Q10 (p = 0.000), Q11 (p = 0.003), Q12 (p = 0.000), and Q14 (p = 0.028) between hospital 
and government officials
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The participants were reclassified according to their 
organizations’ characteristics for further analysis. Direc-
tors of hospitals that did not perform PCI (compared 
with those of hospitals that did), hospital directors (com-
pared with civil servants), and directors of hospitals that 
did not perform PCI (compared with those of hospitals 
that do and directors of public agencies) believe that 
CR is effective for patients with other CVDs or chronic 
conditions (Q4). Directors of hospitals that did not per-
form PCI (compared with those of hospitals that did) and 
directors of hospitals that do not perform PCI (compared 
with those of hospitals that do and directors of public 
agencies) thought that patients are responsible for the 
management of heart disease-related risk factors (Q5).

Compared with directors of hospitals that performed 
PCI, those of hospitals that did not perform PCI per-
ceived hospitals as playing an important role in identify-
ing and managing the barriers to CR participation (Q6). 
Some of the universal barriers to CR pertinent to the 
hospital system included lack of expertise among profes-
sionals, lack of resources (e.g., time, staff, facilities, and 
equipment), and awareness, attitude, and safety problems 
[14]. Grace et al. [15] emphasized the significance of CR 
referral timing, provision of CR-related information to 
patients at discharge, and the roles of cardiologists, inter-
nal medicine specialists, family doctors, nurses, and rele-
vant experts (building trust with patients and promoting 

and recommending CR). Further, many healthcare man-
agers stated in interviews that CR programs need to be 
implemented in hospitals and communities [16].

Compared with civil servants, hospital directors per-
ceived the government as playing an important role in 
promoting CR in terms of implementing policies and 
providing financial support (Q10). An earlier study 
revealed that directors of facilities with established CR 
systems agreed more than those without CR systems that 
more funding is required to support CR programs [16]. 
Healthcare managers generally perceived that health 
authorities inadequately fund CR services and that many 
policymakers are hesitant about allocating a budget 
for disease prevention among the public. In fact, CR is 
mostly funded by public funds, but patients still pay more 
than half the average cost of treatment [17]. On the other 
hand, governmental policy stakeholders believed that 
there is little evidence to justify CR’s cost-effectiveness 
and that budget allocation requires more caution because 
providing public funds for modifying individual lifestyles 
can infringe upon personal freedoms [15]. One common 
finding between previous studies [15, 16] and the current 
study is that policymakers are hesitant about funding CR 
services. This is in line with the results of a South Korean 
study [18] that found that CR programs cannot be pro-
moted solely by healthcare facilities and require govern-
mental policies and financial support.

Fig. 4  There were significant differences in Q4 (p = 0.003), Q5 (p = 0.031), Q10 (p = 0.000), Q11 (p = 0.001), and Q12 (p = 0.001) between PCI, 
non-PCI, and government officials
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In this study, directors of hospitals that did not per-
form PCI (compared with those of hospitals that did), 
hospital directors (compared with civil servants), and 
directors of hospitals that did not perform PCI (com-
pared with those of hospitals that did and directors 
of public agencies) believed that government-offered 
patient incentives are important to promote CR (Q12). 
Further, they perceived the government as playing an 
important role in guaranteeing the time and right to 
participate in CR (Q14). According to the American 
Association of Cardiovascular and Pulmonary Rehabili-
tation, 33% of hospitals offer incentives, and 16% pro-
vide CR therapies in the evening to boost participation 
in CR [19]. Batalik et  al. showed the potentially posi-
tive effect on increasing CR participation with remotely 

monitored telerehabilitation for CR as alternative 
methods for driving CR participation [20].

This study’s findings also revealed that hospital direc-
tors generally perceive the need for such types of sup-
port. The directors of hospitals with CR systems tended 
to more positively perceive CR’s effectiveness in facili-
tating lifestyle changes in patients (Q1) and perceived 
hospitals as playing an important role in retaining 
CR personnel and the relevant systems and providing 
information to promote CR (Q 7, 8) when compared 
with directors of hospitals without CR systems. Imple-
menting CR systems appears to be associated with a 
positive perception of CR.

There have been several efforts to increase CR use 
around globe such as Million Hearts Program [21] and 

Table 2  Multiple comparisons test of Kruskal Wallis test of PCI, non-PCI, Government Officer

PCI percutaneous coronary intervention; *, p < 0.017 by Mann Whitney U test

Dependent Variable PCI(1) vs. 
non-PCI(2) vs.
Government Officer(3)

N M(Q1-Q3) Mean rank p-value

Q4 1–2 1 43 4.00(4.00–5.00) 46.78 .012*

2 67 4.00(5.00–5.00) 61.1

1–3 1 43 4.00(4.00–5.00) 34.78 .245

3 22 3.00(4.00–4.25) 29.52

2–3 2 67 4.00(5.00–5.00) 49.29 .003*

3 22 3.00(4.00–4.25) 31.93

Q5 1–2 1 43 2.00(2.00–3.00) 47.09 .020

2 67 3.00(2.00–4.00) 60.9

1–3 1 43 2.00(2.00–3.00) 33.55 .729

3 22 2.00(2.00–3.25) 31.93

2–3 2 67 3.00(2.00–4.00) 47.85 .060

3 22 2.00(2.00–3.25) 36.32

Q10 1–2 1 43 4.00(5.00–5.00) 53.62 .578

2 67 4.00(5.00–5.00) 56.71

1–3 1 43 4.00(5.00–5.00) 38.06 .001*

3 22 3.00(4.00–4.00) 23.11

2–3 2 67 4.00(5.00–5.00) 50.71 .000*

3 22 3.00(4.00–4.00) 27.61

Q11 1–2 1 43 3.00(3.00–4.00) 47.97 .037*

2 67 3.00(4.00–5.00) 60.34

1–3 1 43 3.00(3.00–4.00) 35.78 .078

3 22 3.00(3.00–3.00) 27.57

2–3 2 67 3.00(4.00–5.00) 50.26 .000*

3 22 3.00(3.00–3.00) 28.98

Q12 1–2 1 43 4.00(4.00–5.00) 56.43 .787

2 67 4.00(4.00–5.00) 54.9

1–3 1 43 4.00(4.00–5.00) 38.44 .001*

3 22 3.00(4.00–4.00) 22.36

2–3 2 67 4.00(4.00–5.00) 50.11 .000*

3 22 3.00(4.00–4.00) 29.43
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European Alliance for Cardiovascular Health (EACH) 
Cardiovascular Health (CVH) Plan in medically 
advanced countries [22]. In future, in accordance with 
these movement, we should prepare the strategic plan 
to increase CR participation in Asian country.

One key benefit of this study is that it simultane-
ously compared and analyzed the opinions of hospital 
directors and policy personnel in public agencies and 
made use of nationwide data. However, since the actual 
response rate was very low and the study was only con-
ducted in South Korea, the findings need to be inter-
preted with caution.

Conclusion
Hospital and health policy directors generally exhibited neu-
tral to positive perceptions about factors related to CR pro-
motion. However, each factor’s perceived contribution varied 
across organizations. Notably, the perceived importance 
of governmental policy-related factors was slightly lower 
among directors of hospitals without established CR systems 
and those of health policy agencies. As suggested by our 
study, governmental socioeconomic support for CR, such 
as providing incentives, implementing night-time CR thera-
pies, and linking hospital programs to community-based 
programs, is crucial, along with hospitals’ roles in timely CR 
referral and patient education about the need for CR.

Abbreviations
ANOVA: Analysis of variance; CR: Cardiac rehabilitation; CVD: Cardiovascular 
disease; PCI: Percutaneous coronary intervention.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12913-​022-​08298-3.

Additional file 1. 

Additional file 2. 

Acknowledgments
Not applicable.

Authors’ contributions
Conceptualization and Data curation: Kim C, Sung J, Han JY, Jee SJ, Lee JW, Lee JH, 
Kim WS, Bang HJ, Baek S, Joa KL, Kim AR, Lee SY, Kim J, Kim CR, Kwon OP, Min Kyun 
Sohn, Chang-Won Moon, and Jae-In Lee. Methodology and Formal analysis: Kim 
CH, Sung J, Han JY, Jee SJ, and Lee JW. Writing – original draft: Kwak HB. Writing 
– review & editing: Kim C, Sung J, Han JY, Jee SJ, Lee JW, Lee JH, Kim WS, Bang HJ, 
Baek S, Joa KL, Kim AR, Lee SY, Kim J, Kim CR, Kwon OP, Min Kyun Sohn, Chang-Won 
Moon, and Jae-In Lee. The author(s) read and approved the final manuscript.

Authors’ information
The contents of this paper are solely the responsibility of the individual 
authors and do not reflect the views of the NIH or funding partners.

Funding
This work was supported by the Research Program funded by the Korea 
National Institute of Health (2020ER630500).

Availability of data and materials
Datasets are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
IRB approval was sought from each of the 14 agencies that had received the 
mail (SGPAIK (Inje University Sanggye Paik Hospital)-IRB no. 202004013, SMC 
(Samsung Medical Center)-IRB no. 2020–04-017, CNUH (Chonnam National 
University Hospital)-IRB no. 2020–163, CNUH (Chungnam National University 
Hospital)-IRB no. CNUH-2020-05-059, NHIMC (National Health Insurance 
Medical Center)-IRB no. 2020–04–011-005, DAMC (Dong-A Medical Center)-
IRB no. 20–072, SNUBH (Seoul National University Bundang Hospital)-IRB no. 
B-2006-616-305, CBNUH (Chungbuk National University Hospital)-IRB no. 
2020–06-015, KNUH (Kangwon National University Hospital)-IRB no. B-2020-
04-017-003, INHA (Inha University Hospital)-IRB no. 2020–03–044-002, KNUH 
(Kyungpook National University Hospital)-IRB no. 2020–04-024, JEJUNUH (Jeju 
National University Hospital)-IRB no. 2020–04-012, WKUH (Wonkwang Uni‑
versity Hospital)-IRB no. 2020–05-026, UUH (Ulsan University Hospital)-IRB no. 
2020–04–009-003). The necessity of obtaining informed consent was waived 
because of the non-clinical nature of the study. Personal information, such as 
the responder’s sex, name, and address, was not collected; thus, the partici‑
pants’ anonymity was guaranteed. All methods were performed in accordance 
with the relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
Not applicable.

Author details
1 Department of Rehabilitation Medicine, Inje University Sanggye Paik Hospital, 
Seoul, South Korea. 2 Department of Rehabilitation Medicine, Chungnam 
National University Hospital, Chungnam National Univeristy College of Medi‑
cine, Daejeon, South Korea. 3 Division of Cardiology, Department of Medicine, 
Sungkyunkwan University School of Medicine, Seoul, South Korea. 4 Depart‑
ment of Physical Medicine and Rehabilitation, Chonnam National University 
Hospital, Chonnam National University Medical School, Gwangju, South 
Korea. 5 Department of Physical Medicine and Rehabilitation, National Health 
Insurance Service Ilsan Hospital, Goyang, South Korea. 6 Department of Physi‑
cal Medicine and Rehabilitation, Dong-A University College of Medicine, 
Busan, South Korea. 7 Department of Rehabilitation Medicine, Seoul National 
University College of Medicine, Seoul National University Bundang Hospital, 
Seongnam, South Korea. 8 Department of Rehabilitation Medicine, Chungbuk 
National University, College of Medicine, Cheongju, South Korea. 9 Department 
of Rehabilitation Medicine, Kangwon National University School of Medicine, 
Chuncheon, South Korea. 10 Department of Physical Medicine and Rehabilita‑
tion, Inha University Hospital, Incheon, South Korea. 11 Department of Rehabili‑
tation Medicine, Kyungpook National University Hospital, Kyungpook National 
University School of Medicine, Daegu, South Korea. 12 Department of Rehabili‑
tation Medicine, Jeju National University Hospital, Jeju National University Col‑
lege of Medicine, Jeju, South Korea. 13 Department of Rehabilitation Medicine, 
Wonkwang University Hospital, Wonkwang University Medical School, Iksan, 
South Korea. 14 Department of Physical Medicine and Rehabilitation, Ulsan Uni‑
versity Hospital, University of Ulsan College of Medicine, Ulsan, South Korea. 

Received: 3 May 2022   Accepted: 4 July 2022

References
	1.	 Sun HM. Cause-of-death statistics in the Republic of Korea, 2014. J Korean 

Med Assoc. 2016;59:221–32.
	2.	 Cause of death statistics. Korean Statistical Information Service; 2019. 

http://​kostat.​go.​kr/​portal/​eng/​press​Relea​ses/8/​10/​index.​board?​bmode=​
read&​bSeq=​&​aSeq=​385629. Accessed 24 Dec 2020.

https://doi.org/10.1186/s12913-022-08298-3
https://doi.org/10.1186/s12913-022-08298-3
http://kostat.go.kr/portal/eng/pressReleases/8/10/index.board?bmode=read&bSeq=&aSeq=385629
http://kostat.go.kr/portal/eng/pressReleases/8/10/index.board?bmode=read&bSeq=&aSeq=385629


Page 9 of 9Kim et al. BMC Health Services Research          (2022) 22:999 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	3.	 Dibben G, Faulkner J, Oldridge N, Rees K, Thompson DR, Zwisler A-D, 
et al. Exercise-based cardiac rehabilitation for coronary heart disease. 
Cochrane Database Syst Rev. 2021;11:CD001800.

	4.	 Hou WH, Lai CH, Jeng C, Hsu CC, Shih CM, Tsai PS. Cardiac rehabilitation prevents 
recurrent revascularization in patients with coronary heart disease: a population-
based cohort study in Taiwan. J Cardiopulm Rehabil Prev. 2016;36:250–7.

	5.	 Goto Y. Current state of cardiac rehabilitation in Japan. Prog Cardiovasc 
Dis. 2014;56:557–62.

	6.	 Turk-Adawi K, Sarrafzadegan N, Grace SL. Global availability of cardiac 
rehabilitation. Nat Rev Cardiol. 2014;11:586–96.

	7.	 Kim C, Sung J, Han JY, Jee S, Lee JW, Lee JH, et al. Current status of cardiac 
rehabilitation in the regional cardiocerebrovascular centers in Korea. J 
Clin Med. 2021;10:5079.

	8.	 Turk-Adawi K, Supervia M, Lopez-Jimenez F, Pesah E, Ding R, Britto RR, 
et al. Cardiac rehabilitation availability and density around the globe. 
EClinicalMedicine. 2019;13:31–45.

	9.	 Winnige P, Filakova K, Hnatiak J, Dosbaba F, Bocek O, Pepera G, et al. 
Validity and reliability of the cardiac rehabilitation barriers scale in the 
Czech Republic (CRBS-CZE): determination of key barriers in east-Central 
Europe. Int J Environ Res Public Health. 2021;18:13113.

	10.	 Im HW, Baek S, Jee S, Ahn JM, Park MW, Kim WS. Barriers to outpatient 
hospital-based cardiac rehabilitation in Korean patients with acute coro‑
nary syndrome. Ann Rehabil Med. 2018;42:154–65.

	11.	 Shanmugasegaram S, Gagliese L, Oh P, Stewart DE, Brister SJ, Chan V, et al. 
Psychometric validation of the cardiac rehabilitation barriers scale. Clin 
Rehabil. 2012;26(2):152-64.https://​sgrace.​info.​yorku.​ca/​cr-​barri​ers-​scale/

	12.	 Grace SL, Russell KL, Reid RD, Oh P, Anand S, Rush J, et al. Cardiac Rehabili‑
tation Care Continuity Through Automatic Referral Evaluation (CRCARE) 
Investigators. Effect of cardiac rehabilitation referral strategies on utilization 
rates: a prospective, controlled study. Arch Intern Med. 2011;171(3):235-41. 

	13.	 Gravely-Witte S, Leung YW, Nariani R, Tamim H, Oh P, Chan VM, Grace SL. 
Effects of cardiac rehabilitation referral strategies on referral and enroll‑
ment rates. Nat Rev Cardiol. 2010;7(2):87-96.

	14.	 Daw P, Withers TM, van Zanten J, Harrison A, Greaves CJ. A systematic 
review of provider-and system-level factors influencing the delivery of 
cardiac rehabilitation for heart failure. BMC Health Serv Res. 2021;21:1267.

	15.	 Grace SL, Krepostman S, Brooks D, Jaglal S, Abramson BL, Scholey P, et al. 
Referral to and discharge from cardiac rehabilitation: key informant views 
on continuity of care. J Eval Clin Pract. 2006;12:155–63.

	16.	 Grace SL, Scarcello S, Newton J, O’Neill B, Kingsbury K, Rivera T, et al. How 
do hospital administrators perceive cardiac rehabilitation in a publicly-
funded health care system? BMC Health Serv Res. 2013;13:120.

	17.	 Moghei M, Pesah E, Turk-Adawi K, Supervia M, Jimenez FL, Schraa E, et al. 
Funding sources and costs to deliver cardiac rehabilitation around the 
globe: drivers and barriers. Int J Cardiol. 2019;276:278–86.

	18.	 Kim C. Overview of cardiac rehabilitation and current situations in Korea. 
Ann Cardiopulm Rehabil. 2021;1:6–16.

	19.	 Pack QR, Squires RW, Lopez-Jimenez F, Lichtman SW, Rodriguez-Escudero 
JP, Lindenauer PK, et al. Participation rates, process monitoring, and qual‑
ity improvement among cardiac rehabilitation programs in the United 
States: a national survey. J Cardiopulm Rehabil Prev. 2015;35:173–80.

	20.	 Batalik L, Filakova K, Batalikova K, Dosbaba F. Remotely monitored teler‑
ehabilitation for cardiac patients: a review of the current situation. World J 
Clin Cases. 2020;8:1818–31.

	21.	 Ades PA, Keteyian SJ, Wright JS, Hamm LF, Lui K, Newlin K, et al. Increasing 
cardiac rehabilitation participation from 20 to 70%: a road map from 
the million hearts cardiac rehabilitation collaborative. Mayo Clin Proc. 
2017;92:234–42.

	22.	 Calling for a comprehensive EU policy response to improve the cardiovascu‑
lar health of European citizens; 2022. https://​www.​cardi​ovasc​ular-​allia​nce.​eu/​
each-​plan-​for-​cardi​ovasc​ular-​health-​launc​hed/. Accessed 9 June 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://sgrace.info.yorku.ca/cr-barriers-scale/
https://www.cardiovascular-alliance.eu/each-plan-for-cardiovascular-health-launched/
https://www.cardiovascular-alliance.eu/each-plan-for-cardiovascular-health-launched/

	A survey of the perceptions of barriers to and facilitators of cardiac rehabilitation in healthcare providers and policy stakeholders
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study population
	Instruments
	Analysis

	Results
	Participant characteristics and response rate
	Differences in organization-wise perception of CR
	Differences in perception of CR based on organizational characteristics

	Discussion
	Conclusion
	Acknowledgments
	References


