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INTRODUCTION 

Cardiovascular disease (CVD) is the primary global cause of 
mortality, with ischemic heart disease accounting for approxi-
mately 12% of disability-adjusted life-years lost annually world-
wide. Korea has a lower mortality rate than other countries, but 
trends of mortality and incidence vary depending on the type of 
CVD [1,2]. 

The number of patients with CVD is increasing, and CVD 
patients are now living longer with their symptoms due to major 
diagnostic and therapeutic advances in the past few decades. 
The extended survival of individuals with CVD is contributing 
to the growing prevalence of CVD, and the absolute number of 
CVD-related fatalities is expected to rise as the population ages 
[3-5]. 

Dual antiplatelet therapy is typically advised for a 12-month 
period following the onset of acute coronary syndrome. Sec-
ondary prevention measures are crucial to emphasize in order 
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to reduce mortality rates. These include rigorous lipid-lowering 
therapy, antithrombotic treatment, and lifestyle modifications, 
which can be included in cardiac rehabilitation (CR) [1]. 

CR is a complex intervention that aims at enhancing cardio-
pulmonary function, well-being, and health-related quality of 
life in CVD patients. There is substantial evidence supporting 
the clinical and cost-effectiveness of CR for patients with acute 
coronary syndrome [6]. In Korea, numerous studies have con-
firmed the effectiveness of CR [7-10]. 

Although contemporary clinical guidelines strongly recom-
mend referring CVD patients to CR, access to CR programs in 
Korea remains limited. About 40% of patients participate in CR 
worldwide, but in Korea, the participation rate is lower [11]. 

This fact sheet provides an overview of the epidemiology of 
CVD and the current status of CR programs in Korea, encom-
passing clinical practice guidelines and the implementation, 
effectiveness, and underutilization of CR. Since CVD is a very 
broad term, this fact sheet focuses primarily on coronary heart 
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diseases, such as acute myocardial infarction (AMI), angina, 
and heart failure. 

PATTERNS OF CARDIOVASCULAR 
DISEASE INCIDENCE, PREVALENCE, 
AND MORTALITY TRENDS IN KOREA 

Incidence and prevalence 
Overall, the prevalence of CVD is increasing [2]. However, the 
trends in mortality and incidence vary depending on the specif-
ic type of CVD. Notably, heart failure is experiencing a rapid in-
crease in both incidence and prevalence. The incidence of AMI 
peaked in 2006–2007 and has been gradually declining since 
then. However, it has recently started to rise again. Interestingly, 
while the incidence of myocardial infarction has not increased 
in specific age groups, its overall crude incidence seems to be 
rising due to the growing elderly population (Fig. 1) [12]. 

In 2016, the age-standardized incidence of hospitalization 
due to AMI in Korea was 43.2 cases per 100,000 people. When 
broken down by age group, the incidence of AMI per 100,000 
people was as follows: The highest incidence was observed in 
individuals aged 80 or older, with 321.4 cases per 100,000 peo-
ple. For those aged 70–79, the incidence rate was 197.4 cases 

per 100,000. The incidence for individuals aged 60–69 was 
117.7 cases per 100,000, while those aged 50–59 had an inci-
dence rate of 66.4 cases per 100,000. Among those aged 30–39, 
the incidence was 6.9 cases per 100,000. The lowest incidence 
was recorded for those under 29 years of age, at 0.3 cases per 
100,000 [13]. 

Mortality 
Until 1999, CVD was the leading cause of death. However, since 
that time, cancer has overtaken CVD, making it the second 
most common cause of death. Data on causes of death from 
1983 to 2021, provided by the National Statistical Office of Ko-
rea, shows that the mortality rate from all circulatory system 
diseases decreased from 1982 to 2009, but then increased again 
from 2009 to 2021. Despite limitations in generalizability due to 
the inclusion of cerebrovascular disease, these statistics reveal 
the following trends. The mortality rate was 165.9 per 100,000 
population in 1983, dropped to 109.2 per 100,000 population 
in 2009, and then rose to 121.5 per 100,000 population in 2021. 
The increase in mortality related to ischemic heart disease was 
primarily responsible for the overall rise in heart disease mor-
tality in the early 2000s. 

Conversely, the increase in heart failure mortality was asso-
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Fig. 1. Age-standardized incidence of hospitalization for acute myocardial infarction in Korea between 2007 and 2016. Adapted from 
the article of Kim et al. J Korean Med Sci 2019;34:e322 [12].
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ciated with a rise in the 2010s. This recent surge in heart failure 
mortality in Korea can be primarily attributed to several factors, 
including an aging population, an increase in CVD survivors, 
and an improved rate of heart failure diagnoses (Fig. 2) [2,14]. 

In 2020, there were 9,927 deaths attributed to AMI. The 
crude mortality rate escalated with age, peaking at 19.3 per 
100,000 population (21.8 for males and 16.8 for females). This 
rate dramatically increased to 260.7 per 100,000 population for 
individuals aged 80 or older. Importantly, the mortality rate 
was consistently higher in males across all age groups (Fig. 3) 

[13,15]. 
A study analyzing data from the National Health Insurance 

Service and the National Statistical Office revealed that in 2016, 
the hospitalization mortality rate (death within 7 days of hospi-
talization) for AMI patients in Korea who were hospitalized for 
more than one day was 2.8%. The mortality rates at 30 days, 90 
days, 1 year, and 3 years were 6.2%, 8.8%, 13.1%, and 19.7%, re-
spectively. It is notable that inpatient mortality decreased across 
all these time frames (30 days, 90 days, and 1 year) [13]. 
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Fig. 2. Crude mortality of cardiovascular disease in Korea, 1983–2021. Adapted from Statistics Korea [14].
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CARDIAC REHABILITATION IN KOREA 

CR is a multidisciplinary, team-based approach that involves 
both medical and non-medical professionals. This program is 
designed to deliver comprehensive, personalized care to pa-
tients with CVD. The level of evidence (LOE) is 1++. Typically, 
the program spans 6–12 weeks and is divided into three phases: 
inpatient, outpatient, and maintenance. The inpatient phase 
commences during hospitalization, with a focus on early pa-
tient mobilization and complication prevention. The outpatient 
phase encompasses exercise training, risk factor management, 
and psychosocial support. The maintenance phase is a lifelong 
commitment, aiming to sustain the benefits gained during the 
program and prevent future cardiovascular events. Exercise 
training is a crucial element of the CR program because exercise 
enhances cardiopulmonary function, provides symptom relief, 
and reduces mortality rates in patients with CVD. The exercise 
regimen usually includes aerobic and resistance training, tai-
lored to individual needs and abilities (LOE: 2++). Risk factor 
management, including smoking cessation, blood pressure con-
trol, and lipid profile management, are also integral parts of the 
program (LOE: 1++) [6,16,17]. CR is utilized in various coun-
tries worldwide, with Western countries in particular having 
clinical practice guidelines for CR. 

Each country organizes and applies these clinical practice 
guidelines for CR according to their specific circumstances 
[6,18]. 

Clinical practice guidelines for CR in Korea 
In 2019, Korea established clinical practice guidelines for CR. 
The guidelines contain four main sections: Introduction, As-
sessments, Exercise Therapy, and Education for Secondary Pre-
vention. 

In the Introduction, the guidelines state that CR programs 
should be an integral component of the treatment approach 
for individuals recovering from acute coronary syndrome. The 
initiation of CR exercises should occur promptly following 
the acute phase of treatment. Additionally, these CR programs 
should adopt a holistic and interdisciplinary approach to ad-
dress various aspects of patient recovery and well-being. 

In the Assessments section, the guidelines state that custom-
ized CR plans should be meticulously crafted to align with each 
patient’s specific needs. These individualized plans should be 
based on comprehensive personal assessments of patients who 
have been referred to CR, including checking for psychologi-

cal problems. Furthermore, cardiopulmonary exercise testing, 
which assesses patients’ cardiopulmonary exercise function, is 
essential for accurately prescribing exercises and predicting out-
comes. If implementing a symptom-limited exercise test is chal-
lenging, it is advisable to consider using a submaximal exercise 
test, such as the 6-minute walk test, as an alternative approach. 

In the Exercise Therapy section, the guidelines state that 
CR exercise programs should incorporate aerobic exercise as 
a fundamental component (or, for better results, high-inten-
sity interval training), as well as resistance (strengthening) 
exercises. For patient safety during CR exercises, appropriate 
monitoring should be carried out based on the risk assessment 
results. Home-based CR programs can be a viable alternative 
to hospital-based CR programs, especially for low-risk patients. 
Additionally, it is essential to expand CR programs to include 
patients aged 65 years or older, as they can benefit significantly 
from these interventions to improve their cardiovascular health 
and overall well-being. 

In the Education for Secondary Prevention section, the 
guidelines indicate that a smoking cessation program should be 
provided. Continuous programs of at least 4 weeks should be 
considered, and diet programs should also be designed. Food 
supplements are generally not recommended as a primary or 
sole strategy for secondary prevention of CVD [7]. 

Regional cardiocerebrovascular centers in Korea 
CR is being implemented through collaboration with the 14 
regional cardiocerebrovascular centers (RCCs) in Korea. The 
locations are as follows: one each in Gyeonggi, Incheon, Gang-
won, Daejeon-Chungnam, Chungbuk, Jeonbuk, Busan, Gyeo-
ngnam, Ulsan, and Jeju and two each in Gwangju-Jeonnam and 
Daegu-Gyeongbuk. 

RCCs were established to reduce the mortality and morbidity 
caused by cardiocerebrovascular disease (CCVD) through sys-
tematic and efficient operations throughout the entire CCVD 
cycle, including prevention, early diagnosis, emergency treat-
ment, education, rehabilitation, and management. RCCs active-
ly engage in efforts to narrow healthcare gaps across regions, 
and their CR programs are expected to serve as examples for 
post-acute CVD management in Korea. 

There are 164 hospitals in Korea that perform percutaneous 
coronary artery intervention, which include the RCCs (103 are 
hospitals certified by the Korean Society of Interventional Car-
diology). Of these 164 hospitals, 47 (29%) have CR programs 
(Table 1). 
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Research on Korean RCCs has indicated that 12 have the 
equipment, facilities, and medical personnel necessary for CR 
assessments (two RCCs were excluded from the study due to 
their short operational period). In addition, patient referral and 
education are performed relatively well at RCCs, as indicated by 
the CR referral rate (97%) and the patient education rate (78%). 
However, the inpatient CR exercise-training participation rate is 
about 56% and the enrollment rate is 47%, which are lower than 
the referral rate and the patient education rate. Notably, the 
outpatient CR program compliance rate is even lower, at around 
17% [19,20]. The participation rate refers to the percentage of 
patients who have undertaken an exercise program for CR. The 
enrollment rate denotes an outpatient visit for CR following 
discharge. Finally, adherence refers to the completion of a CR 
program, which typically lasts between 6 to 12 weeks. 

Effectiveness of CR in Korea 
As previously noted, CR has numerous beneficial effects. It not 
only reduces mortality and re-hospitalization rates, but also 
prevents the recurrence of cardiovascular events and enhances 
health-related quality of life [6]. The efficacy of CR has been 

proven by various studies conducted in Korea. 
The Eleven Tertiary Hospitals In Korea (ETHIK) study re-

vealed that the 5-year survival rates for participants in CR and 
non-participants were 96.9% and 93.3%, respectively. The risk 
ratio for the total 5-year mortality rate among CR participants 
was approximately 0.41 times that of non-participants. Further-
more, the 5-year survival rate for patients who had suffered an 
AMI and participated in CR was 59% higher than for those who 
did not participate [10]. 

Other reviews have found that the group participating in CR 
experienced a 28% lower overall mortality rate compared to the 
group receiving conventional treatment. Additionally, the CR 
group had lower rates of recurrence and major adverse cardio-
vascular events compared to the non-CR group. The number of 
re-hospitalizations was also fewer in the CR group [8]. In Korea, 
the recovery of cardiopulmonary functions and the improve-
ment of health-related quality of life due to CR have been sub-
stantiated. Cardiopulmonary function significantly increased 
during the initial 12 weeks of CR, and this improvement was 
sustained for nearly a year [9,18]. 

UNDERUTILIZATION OF AND BARRIERS 
TO CARDIAC REHABILITATION 

Despite the benefits of CR, its implementation faces several 
challenges in Korea. CR is strongly recommended, but the actu-
al global CR participation rate is only about 30%–40% [17], and 
countries are striving to boost participation rates. In contrast, 
the participation rate in Korea is merely 1.5%, which is signifi-
cantly lower than in many other countries [21]. 

There are various reasons for the low participation in CR in 
Korea. Numerous studies have been conducted to identify the 
causes, which primarily relate to patient-related factors, hospi-
tal-related factors, and factors related to governmental health 
policies in CR. 

Patient factors that reduce participation in CR often include 
logistical issues or comorbidities/functional statuses. Groups 
that particularly exhibit low participation rates include the 
elderly, females, and rural residents. The reduced participa-
tion rate among elderly patients can be attributed to mobility 
challenges related to comorbidities, as well as transportation 
limitations. The lesser involvement of women in CR programs 
may be due to their greater family responsibilities and a lack 
of free time. Furthermore, the self-reliant attitudes common in 
rural areas, combined with limited access to medical facilities, 

Table 1. Regional distribution of RCCs and hospitals performing 
PCI and CR in Korea 

Regiona) RCC PCI  
hospitalb)

CR  
hospitalc) Ratio (%)

Seoul 0 31 13 42
Gyeonggi 1 33 9 27
Incheon 1 9 3 33
Gangwon 1 5 2 40
Daejeon-Chungnam 1 12 1 8
Chungbuk 1 6 1 17
Gwangju-Jeonnam 2d) 11 2 18
Jeonbuk 1 5 1 20
Busan 1 17 4 24
Gyeongnam 1 11 3 27
Ulsan 1 5 1 20
Daegu-Gyeongbuk 2e) 15 6 40
Jeju 1 4 1 25
Total 14 164 47 29

Adapted from the article of Kim et al. J Clin Med 2021;10:5079 [19].
RCC, regional cardiocerebrovascular center; PCI, percutaneous coronary 
intervention; CR, cardiac rehabilitation.
a)Province or metropolitan area.
b)Hospitals that perform PCI.
c)Hospitals with CR programs in the region.
d)An RCC was established in the Jeonnam region in 2020 but was not 
included in the 2021 study.
e)An RCC was established in the Gyeongbuk region in 2020 but was not 
included in the 2021 study.
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may lead to lower CR participation among rural residents. The 
inability of patients to accurately recognize the need for and the 
importance of CR, along with issues of accessibility, cost, and 
time constraints, also contribute to the low CR participation 
rate [21-24]. Factors within hospitals that contribute to reduced 
participation in CR include limited access to CR services, with 
only a small fraction of patients participating in CR. This is 
often due to a lack of physician referrals, as many physicians 
either lack awareness of the benefits of CR or do not prioritize 
it within their treatment plans [22,23]. A 2020 study revealed 
that out of 164 hospitals in Korea performing percutaneous cor-
onary interventions, only 47 hospitals (29%) had implemented 
CR programs, despite being certified by the Korean Society of 
Interventional Cardiology [20]. 

There is a lack of public awareness and education about the 
benefits of CR because many patients and their families are 
not aware of the program or do not understand its purpose. 
Therefore, it is important to raise public awareness and provide 

education about the benefits of CR, as well as its potential to 
improve patient outcomes. Home-based CR enables patients to 
continue receiving CR after their cardiopulmonary function has 
been evaluated in hospitals. However, this approach also leads 
to underutilization [22,24,25]. 

Governmental health policy factors also contribute to low CR 
participation. In Korea, the National Health Insurance Service 
began providing insurance coverage for CR in February 2017. 
A survey study aimed at promoting CR participation revealed 
that healthcare providers underscore the importance of govern-
ment-provided patient incentives. They perceive the govern-
ment as playing a pivotal role in ensuring both the time and the 
right for patients to participate in CR [24]. There is also a short-
age of hospitals that offer CR, indicating a need for government 
attention and effort to introduce community-based programs 
that can be managed on an ongoing basis [25]. 

We propose several strategies to address these barriers. To 
counter low participation rates due to a lack of understanding 

Table 2. Barriers and ways to overcome the underutilization of cardiac rehabilitation 

Barriers Ways to overcomes
Patient factors
  Referral Lack of awareness of CR Active suggestions from medical staff

Provide education about the need for CR
  Enrollment Cost burden Community- or home-based CR

Incentive system
Psychosocial problems Medical intervention

Motivation interviewing
  Adherence Accessibility issues Community- or home-based CR

Lack of time Greater autonomy in participation
Patient-customized CR

Restriction of participation in elderly and female patients Patient-customized CR
Education about the need for CR
Increase family support

Hospital factors
  Referral Lack of referrals Automatic inpatient CR referral system
  Enrollment Lack of awareness of CR Education of medical staff about the need for CR

Regular assessment of CR quality
  Adherence Lack of various CR programs Community- or home-based CR

Patient-customized CR
Governmental health policy factors
  Referral Socio-cultural factors Campaigns and research for the promotion of CR
  Enrollment Cost burden Strengthening health insurance coverage
  Adherence Accessibility issues Support for hospitals providing CR

More hospitals and networking to open CR 
programs

Community- or home-based CR
Improved system for patient transport

CR, cardiac rehabilitation.
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about the importance or effectiveness of CR, we recommend 
promoting education about CR to both patients and healthcare 
providers. Active recommendations from medical staff, compre-
hensive education on the need for CR, motivational interview-
ing, and increased autonomy for participation (e.g., scheduling 
appointments, setting time schedules, and choosing locations) 
can all contribute to increased participation in CR. Improve-
ments to the insurance system are also necessary to facilitate 
the active introduction of CR. Hospitals could offer a range 
of incentives or implement patient-customized CR programs. 
Another potential solution is the introduction of an automatic 
referral system or the strengthening of connections with com-
munity-based or home-based CR programs. These programs 
could be offered to patients who are unable to participate due to 
travel constraints, and the provision of transportation could be 
considered. To alleviate the cost burden, expanding insurance 
coverage could be beneficial. Additionally, various campaigns, 
studies, and research projects will be necessary to raise aware-
ness about CR and underscore its importance at the govern-
ment level (Table 2) [21-25]. 

CONCLUSION 

While the mortality rate from CVD has declined in Korea, 
the overall burden of CVD continues to rise. This increase is 

Table 3. Cardiac rehabilitation candidates, capacities, and 
densities for AMI in 12 RCCs 

RCC AMI admissiona) CR candidatesb) CR capacityc) CR densityd)

A 245 87 70 1.24
B 722 589 120 4.91
C 471 368 50 7.36
D 587 473 100 4.73
E 481 487 400 1.22
F 163 150 200 0.75
G 401 340 220 1.55
H 282 210 500 0.42
I 1,170 885 300 2.95
J 145 131 50 2.62
K 362 239 240 0.99
L 271 203 300 0.80
Total 5,300 4,162 2,550 1.77

AMI, acute myocardial infarction; RCC, regional cardiocerebrovascular 
center; CR, cardiac rehabilitation.
a)Annual number of AMI admissions for each RCC.
b)Annual number of CR candidates among AMI admissions at each RCC.
c)Median number of patients each RCC can serve per year.
d)CR candidates divided by CR capacity for each RCC.

primarily attributed to the rapidly aging population and the 
growing number of individuals diagnosed with CVD, a trend 
that is expected to continue. CR is being implemented in Korea 
for CVD patients, offering numerous benefits such as improved 
cardiopulmonary functions and reduced risks of re-hospitaliza-
tion and mortality. Additionally, RCCs are striving to bridge the 
regional disparities in CR access (Table 3). However, compared 
to other countries, the participation rate in Korea remains rela-
tively low. The implementation of CR continues to face numer-
ous obstacles, including a lack of awareness, system participa-
tion, and medical costs. In this review, we provide an overview 
of CR in Korea, a resource that healthcare professionals and 
policymakers can use to strategize for CR implementation.  
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