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Introduction

Cardiovascular disease (CVD) is the leading cause of 
death and a major contributor to disability worldwide 
(1). In high-income countries such as Europe, North 
America, and Australia, CVD mortality, mainly due to 
ischemic heart disease and stroke, has been decreasing 
since the late 20th century, and the trend of decline will 
continue although the rate of decline has been slowing 
recently. However, the prevalence of CVD will increase 
due to the prolonged survival of CVD patients, and 
the absolute number of CVD deaths will increase too 
because the population is aging. Assuming that the level 
of major cardiovascular risk factors remains unchanged, 
the number of middle-aged people suffering from heart 
disease or stroke will increase significantly in most 
countries, and a huge number of adults aged 35 to 64 
will die of CVD over the next 30 years (1-3).
 In South Korea (hereinafter referred to as Korea), 
the incidence and mortality rate of CVD have increased 
for decades, but the age-standardized mortality rate has 
recently begun to decline. However, the burden of CVD 
is still likely to increase. This review will look over the 
recent changes of CVD in Korea through descriptive 

epidemiologic measures such as mortality, incidence 
and prevalence, and predict the burden of CVD in the 
future through the distribution of major cardiovascular 
risk factors.

Deaths from CVD

An estimated 17.9 million of people died from CVDs in 
2016 worldwide, representing 31% of all global deaths. 
Of these deaths, 85% are due to ischemic heart disease 
and cerebrovascular disease (4). Recently, CVD mortality 
rates are decreasing in developed countries with high 
income levels, but the global number of CVD deaths 
is expected to continue to increase as CVD is rapidly 
increasing in low-income and middle-income countries 
(5). CVD is the leading cause of death in most parts of 
the world, but it is the second leading cause of death 
following cancer in some regions of East Asia including 
Taiwan, Singapore, Japan and Korea (Figure 1) (6).
 In Korea, CVD had been the most common cause 
of death until 1999, but thereafter cancer has been 
the number one cause of death and CVD has been the 
second one. Currently, Korea is among the countries 
showing the fastest decline in age-adjusted CVD 

(134)

Review

DOI: 10.35772/ghm.2021.01008

Epidemiology of cardiovascular disease and its risk factors in Korea
Hyeon Chang Kim*

Department of Preventive Medicine, Integrative Research Center for Cerebrovascular and Cardiovascular Diseases, Yonsei University College of 
Medicine, Seoul, Korea.

Abstract: Cardiovascular disease (CVD) is the leading cause of death and a major contributor to disability worldwide. 
Currently, Korea is among countries with the lowest CVD mortality rates, and the age-adjusted CVD mortality rate 
is still decreasing. However, depending on the CVD type, the mortality and incidence trends vary. Without age-
standardization, cerebrovascular disease mortality peaked in 1994 (82.1 per 100K) and continued to decline until 2018 
(44.7 per 100K), while heart disease mortality recorded the lowest level in 2001 (44.9 per 100K) then increased again 
until 2018 (74.5 per 100K). Age-standardized mortality rates showed different trends: both cerebrovascular disease 
and heart disease mortality rates have declined over the past few decades, although the rate of decline varies. Based on 
the National Health Insurance claim database, the numbers of hospitalization for cerebrovascular disease and ischemic 
heart disease are increasing, but the age-standardized hospitalization rates are decreasing. Unlike other types of CVDs, 
heart failure is rapidly increasing in both mortality and hospitalization rates regardless of age-standardization. Seventy 
percent of Korean adults have at least one risk factor, 41% have ≥ 2 risk factors, and 19% have ≥ 3 risk factors 
including hypertension, diabetes, hypercholesterolemia, obesity, and smoking. Exposure to multiple risk factors 
increases with age, with 65% of senior citizens over 70 having ≥ 2 risk factors and 34% having ≥ 3 risk factors. As the 
elderly population, especially those with multiple risk factors and chronic disorders, is increasing, the management of 
this high-risk group will be an important challenge to prevent CVD in Korea.

Keywords: cardiovascular disease, risk factor, epidemiology, mortality, incidence, Korea



Global Health & Medicine. 2021; 3(3):134-141.Global Health & Medicine. 2021; 3(3):134-141.

mortality worldwide (7). Based on year 1983 to 2018 
data on causes of death from the National Statistical 
Office, mortality from any circulatory system disease has 
decreased from 165.9 (per 100,000 population) in 1983 
to 109.2 (per 100,000 population) in 2009, but increased 
again up to 122.7 (per 100,000 population) in 2018.
 Fortunately, the death rate of cerebrovascular 
disease peaked at 82.1 (per 100,000 population) in 
1994 and continued to decline to 44.7 (per 100,000 
population) in 2018. The mortality rate from total heart 
diseases decreased from 95.3 (per 100,000 population) 
in 1983 to 44.9 (per 100,000 population) in 2001, but 
increased again to 74.5 (per 100,000 population) in 
2018. The increase in total heart disease mortality in the 
early 2000s was mainly due to an increase in ischemic 
heart disease mortality, and the increase in the 2010s 
was largely due to an increase in heart failure mortality 
(Figure 2). The recent rapid increase in heart failure 
mortality in Korea is attributed to a surge in the elderly 
population, an increasing number of survivors after 
coronary artery disease, and an increase in heart failure 
diagnosis rates.
 Figure 3 shows the age-standardized mortality 
from total heart diseases, ischemic heart disease, heart 
failure and cerebrovascular diseases in Korean men 
and women. Age-standardized rates were calculated 
using the direct method with the age structure of each 
male and female population in 2018. Over the past 36 
years, the age-standardized mortality rate from total 
heart disease decreased a lot both in men and women. 
In the past, heart disease mortality rates were much 
higher in men than women, but have been reversed 
recently. The reason why heart disease mortality is 
higher in women is because the proportion of elderly 

people is much higher in women. When both men and 
women's heart disease mortality rates are standardized 
to the same population structure, the rate is still higher 
in men than in women (8). Age-standardized mortality 
rate from ischemic heart disease increased rapidly 
until the mid-2000s. In men, it peaked at 56.2 (per 
100,000 population) in 2002, and in women at 50.4 
(per 100,000 population) in 2006. However, it began 
to decline from that point to 2018, with a decrease of 
45% for men and 49% for women. On the other hand, 
the age-standardized mortality from heart failure is 
increasing rapidly, which has led to a slowdown in the 
rate of decline in heart disease mortality. Heart failure 
mortality is increasing much faster in women because 
the proportion of elderly women is increasing faster.
 For stroke (cerebrovascular disease), the crude 
mortality rate also decreased, but the age-standardized 
mortality rate decreased much faster. Between 1983 and 
2018, the age-standardized stroke mortality decreased 
by 83% in men and 76% in women. Among the 
subtypes of stroke, there had been more deaths caused 
by hemorrhagic stroke (non-traumatic intracerebral 
hemorrhage and subclinical hemorrhage) until 2002, 
but there were more deaths caused by ischemic stroke 
since then. Both because of the decreasing incidence of 
stroke due to improved blood pressure control since the 
1990s and the improving survival of patients with acute 
stroke might contribute to the rapid reduction of stroke 
mortality in Korea.

Incidence and prevalence of CVD

Unlike mortality data, national representative morbidity 
data are very limited, making it difficult to estimate 
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Figure 1. Leading causes of death in selected regions from the Global Burden of Disease Study. CVD, cardiovascular disease; 
TB, tuberculosis; CKD, chronic kidney disease; HIV, human immunodeficiency virus; AIDS, acquired immune deficiency 
syndrome; STIs, sexually transmitted infections; NTDs, neglected tropical diseases. (Data source: http://www.healthdata.org/gbd/
data-visualizations).
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we interpret them carefully, these data would be useful 
for understanding the magnitude and trends of CVD, 
because the NHI data include medical service uses of 
the entire Korean population (24,25).
 Recent studies using NHI data report the incidence 
of acute myocardial infarction in the range of 50-70 
cases per 100,000 person-years in men and 20-30 cases 
per 100,000 person-years in women (13,16,17,19,21). 
The crude incidence rate of acute myocardial infarction 
has been decreasing since peaking in 2006-2007, but 
it has recently returned to rise (13,16,17). However, 
the age-adjusted incidence of myocardial infarction 
is not increasing, and the crude incidence appears to 

the absolute level and time trends of the incidence and 
prevalence of CVD in Korea. Reviewing the published 
results of recent Korean studies (9-16), it is presumed 
that the prevalence of overall CVD is increasing, and 
the incidence rate will vary depending on the subtype 
of CVD. Recently, a growing number of studies try to 
estimate the disease burden of major CVDs using the 
National Health Insurance (NHI) claims data which 
covers all Korean residents (9-11,13,15-21). The 
estimated incidence and prevalence rates may vary 
from study to study, because of the differences in the 
working definition of CVD diagnosis or in the methods 
of identifying new-onset events (22,23). However, if 
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Figure 2. Crude mortality from cardiovascular disease in Korea, 1983-2018. (Data Source: Causes of Death Statistics, 
Statistics Korea)

Figure 3. Age-standardized mortality from selected cardiovascular diseases in Korea, 1983-2018. (Data Source: Causes of 
Death Statistics, Statistics Korea)
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be increasing due to the increasing number of elderly 
people. Although it is not as big as in other countries, 
regional and socioeconomic differences in the incidence 
of acute myocardial infarction are also observed in 
Korea (13,18). The age-standardized incidence of 
acute myocardial infarction has been reported to be 
higher in the southeastern region compared to other 
parts of Korea (13). A study based on the NHI claim 
data of the year 2005 estimated prevalence of coronary 
heart disease and acute myocardial infarction at 2.38% 
and 0.31% for men and 2.53% and 0.20% for women, 
respectively (18). Another study based on the NHI claim 
data, reported that the prevalence of acute myocardial 
infarction increased from 0.38% to 0.46% between the 
year 2007 and 2012 (11).
 The incidence of cerebrovascular disease showed 
different trends by types of hemorrhagic stroke and 
ischemic stroke. Hemorrhagic stroke was a major type 
of cerebrovascular disease before the 2000s, but the 
rate of hemorrhagic stroke has decreased rapidly and 
currently ischemic stroke accounts for about two-thirds 
of all strokes in Korea. Recent data suggest that age-
standardized incidences of overall stroke, ischemic 
stroke, and hemorrhagic stroke are all decreasing in 
Korea (10,14,16,19). The prevalence of stroke in the 
adult population in Korea was reported to be 1-2%, and 
the prevalence rate is estimated to be increasing despite 
the decrease in the incidence of stroke (10,14,19).
 Unlike other kinds of CVD, heart failure shows 
rapidly increasing trends all in mortality, incidence, and 
prevalence. These increasing trends are observed even 
after age standardization (9,20). Another characteristic 
that heart failure is different from other CVDs is that it 
occurs more in women than in men. Between the year 
2002 and 2013, the prevalence of heart failure increased 

from 0.54% to 1.34% in men, and from 0.96% to 1.72% 
in women (20).
 A very recent Korean study reported a much 
higher incidence and prevalence of CVDs, compared 
to other studies. In this study, the prevalence of total 
atherosclerotic CVD, ischemic stroke, and acute 
myocardial infarction were 10.11%, 1.86% and 0.56% in 
2015, and the corresponding incidence rates were 6,994, 
630 and 236 per 100,000 person-years, respectively 
(15). However, this study seems to have overestimated 
the rates because it used wider range of diagnosis codes 
compared with other studies, and it included any cases 
with CVD diagnosis codes regardless of primary or 
secondary diagnosis, and inpatient or outpatient clinics. 
Figure 4 shows the trends of hospitalization rate for 
cerebrovascular disease, ischemic heart disease, acute 
myocardial infarction, and heart failure from 2002 to 
2018, which were based on codes for primary admission 
diagnosis in the NHI claim database.

Major risk factors of CVD

The change in incidence and dominant subtypes of 
CVD can be projected by the changes in cardiovascular 
risk factors (26), because a large portion of CVD risk is 
explained by the major modifiable risk factors such as 
high blood pressure, abnormal blood lipids, diabetes, 
overweight/obesity, and cigarette smoking (27,28). It is 
known that established risk factors such as high blood 
pressure, hyperlipidemia, diabetes, and smoking are 
major risk factors for CVD also in Korea (29) and other 
Asian populations (30). However, since the distribution 
of individual risk factors is changing, observing them 
will help predict changes in CVD incidence and subtype 
distribution in the near future (31). Among the major 

www.globalhealthmedicine.com

Figure 4. Crude and age-standardized hospitalizations for selected cardiovascular diseases in Korea, 2002-2018. (Data 
Source: National Health Insurance Database)
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modifiable risk factors, cigarette smoking is a strong 
risk factor for most CVD subtypes, high blood pressure 
is more strongly related to cerebrovascular disease, 
especially hemorrhagic stroke, and hypercholesterolemia 
and diabetes are more closely related to ischemic heart 
disease (32-35).
 We can observe the distribution of cardiovascular risk 
factors and their changes among Koreans, by reviewing 
the publications analyzing national representative 
datasets, such as the Korea National Health and Nutrition 
Examination Survey (KNHANES), the National Health 
Screening Program, and the NHI claims (36,37).
 The prevalence of obesity defined as a body mass 
index ≥ 25.0 kg/m2, according to the Asia-Pacific 
Region definition and the Korean Society for the Study 
of Obesity (KSSO) guideline (38,39), was 35.7% 
among Korean adults aged 30 years or older in 2018. 
The prevalence of obesity is increasing in all ages, but 
in sex-specific analysis, the prevalence is increasing 
faster in men but the increasing trend is less significant 
in women. During the decade 2009-2018, the 
prevalence of obesity increased from 29.7% to 35.7% 
in the whole adult population, from 35.6% to 45.4% 
in male adults, and from 23.9% to 26.5% in female 
adults. Abdominal obesity shows a similar pattern. The 
prevalence of abdominal obesity, defined as a waist 
circumference of at least 90 cm in men and 85cm in 
women according to the KSSO criteria (38) was 23.8% 
in the total population, 28.1% in men, and 18.2% in 
women, recorded in 2018 (40,41).
 The average level of blood pressure and the 
prevalence of hypertension of Korean adults have 
shown little change in the recent 10 years. Currently 
about 30% of Korean adults aged 30 or older have 
hypertension (12,31,42). However, according to the 
increase in the elderly population, the number of people 
with hypertension increased steadily, exceeding 11 
million (42). Based on the NHI claims, the number 
of people diagnosed with hypertension increased 
from 3 million in 2002 to 8.9 million in 2016. The 
number of people using antihypertensive medication 
increased from 2.5 million in 2002 to 8.2 million in 
2016. However, only 5.7 million people are persistently 
using antihypertensive medication (24,42). Based 
on the KNHANES data, hypertension awareness, 
treatment, and control rates increased fast until 2007, 
but showed a plateau thereafter (36,42). To achieve 
further improvement in hypertension management, it is 
important to increase awareness and treatment rates for 
younger people with hypertension, because awareness 
and treatment rates are below 50% among the young 
hypertensive patients aged less than 50 (43,44). It is 
another challenge to manage hypertension of elderly 
people who are increasing in absolute number and 
suffering from multiple chronic disorders (45).
 The prevalence of diabetes among adults aged 
30 years or older was 14.4%, when diabetes was 

defined as satisfying at least one aspect of physician 
diagnosis: current use of anti-diabetic medications, 
high fasting plasma glucose (FPG ≥ 126 mg/dL), 
or high hemoglobin A1c (HbA1c ≥ 6.5%) (46,47). 
Another 25.3% have an impaired fasting glucose level, 
defined as FPG of 100 to 125 mg/dL. The prevalence 
of diabetes was higher in men (15.8%) than in women 
(13.0%) and relatively higher among elderly people 
(29.8% in age 65 or older). However, the prevalence of 
diabetes became higher in women than in men (33.6% 
vs. 29.1%) after age 70. The prevalence of diabetes is 
increasing from 12.4% in 2011 to 14.4% in 2016, with 
a similar trend for men and women. The awareness 
and treatment rates of diabetes were 62.6% and 56.7%, 
respectively, but the control rate, defined by a HbA1c < 
6.5%, was only 25.1% in 2016 (12,40,47).
 In Korea, hyperlipidemia or dyslipidemia is on the 
rise overall, but it varies depending on its subtype and 
population characteristics (31,48,49). Based on the 
KNHANES, the prevalence of hypercholesterolemia, 
defined as a total cholesterol level ≥ 240 mg/dL (50), 
among adults aged 30 or older has increased from 14.4% 
in 2012 to 19.9% in 2016 (40). When the dyslipidemia 
was defined as satisfying at least one of the following: 
elevated low-density lipoprotein cholesterol (LDL-C 
≥ 160 mg/dL), decreased high-density lipoprotein 
cholesterol (HDL-C < 40 mg/dL), hypertriglyceridemia 
(TG ≥ 200 mg/dL), or current use of lipid-lowering 
medication, the prevalence of dyslipidemia was very 
high at 40.5% of the total, 47.9% in men and 34.3% 
in women. The elevated LDL-C was relatively high in 
women in their age 60s (39.9%) compared to men or 
women of other ages. Prevalence of hypertriglyceridemia 
was 17.5% of the total, being much higher for males 
than females (24.8% vs. 11.0%) (40). Triglyceride 
levels increased with age in women, but in men, it 
increased rapidly during younger adulthood, peaking 
at 50-54 years, and then decreased. Therefore, female 
seniors have higher triglyceride levels than men of the 
same age (48).  Although the number of Korean adults 
taking lipid-lowering drugs is increasing rapidly, many 
of them do not use medication persistently, so it is 
necessary to increase compliance with drug treatment 
(40).
 Cigarette smoking has long been the greatest 
cause of CVD and other non-communicable diseases. 
A Korean study reported that smoking contributed to 
41% of coronary heart disease and 26% of strokes in 
Korean men (51). Korean data indicate that cigarette 
smoking is a major modifiable risk factor for type 2 
diabetes: smoking is associated with diabetes incidence 
and mortality (52), and smoking cessation has been 
shown to reduce the risk of developing diabetes among 
smokers (53). The smoking rate for adult Korean males 
was very high at 79% in 1980, but fell to below 50% for 
the first time in 2007 (45.1%), and to less than 40% in 
2015 (39.4%), and further decreased to 36.7% in 2018. 
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Smoking rates in adult females were much lower than 
that in males, but it is increasing slowly but persistently 
(5.2% in 2001; 6.3% in 2010; 7.5% in 2018) (12). 
Reports have also indicated that smoking rates differ 
by age and socio-economic status. Lower household 
income was also associated with a higher smoking 
rate in both men and women, but this association 
was stronger in women. The smoking rate was 4% in 
women of the highest income quartile, but 11% in those 
of the lowest income quartile (31).
 Since a person often has more than one risk factor, 
it is also necessary to evaluate multiple cardiovascular 
risk factors as well as individual risk factors. Figure 
5 shows the combined prevalence of five major 
cardiovascular risk factors including hypertension, 
diabetes, hypercholesterolemia, obesity, and smoking 
among Korean adults. Seventy percent of Korean adults 
(≥ 20 years old) have at least one risk factor, 41% 
have ≥ 2 risk factors, and 19% have ≥ 3 risk factors. 
Exposure to multiple risk factors increases with age, 
with 65% having ≥ 2 risk factors and 34% having ≥ 
3 risk factors in those aged 70 years or older. Men 
and women show a different pattern in the prevalence 
of cardiovascular risk factors. In men, exposure to 
multiple risk factors rapidly increases during the 
middle ages, but shows little change after their 60s. 
On the other hand, in women, exposure to multiple 
risk factors increase continuously during their life 
time. Thus women aged 70 years or older have more 
risk factors than men of the same age. As the elderly 
female population is rapidly increasing in Korea, it 
is a challenge to develop CVD prevention strategies 
targeted for elderly women with multiple risk factors.
 In summary, Korea has had the fastest decline 

in CVD mortality in the world, but the burden of 
CVD is still increasing due to the rapid aging of the 
population and the increasing number of patients 
with prevalent CVD, and this trend is expected to 
continue. Cerebrovascular disease is decreasing in both 
incidence and mortality rates. Ischemic heart disease 
is decreasing in mortality rates, but the decrease in 
incidence is not clear yet. Heart failure is quickly 
increasing both in incidence and mortality rates. 
Among cardiovascular risk factors, control of high 
blood pressure has improved a lot, but there is room 
for further improvement. Smoking rate is decreasing 
significantly but is still high in men, and it is increasing 
in women. Obesity, diabetes, and hypercholesterolemia 
are increasing, and measures are needed to reverse 
these trends. As the elderly population, especially those 
with multiple risk factors and chronic disorders, is 
increasing, the management of this high-risk group will 
be an important challenge to prevent CVD in Korea.
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