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Abstract

Objectives:

This study aimed to provide an overview of the national trends
in incidence and case—fatality rates for heart disease (HD) and HD
subtypes, ischemic heart disease (IHD) and its subtype, and cardiac
arrhythmia and its subtypes (2006—2015).

Methods:

Using records from the National Health Insurance Service
claims database (2003—2015) and data on causes of death from
Statistics Korea (2006—2017), we calculated crude and
age—standardized incidence rates (2006—2015) and case—fatality
rates (2006—2017) for HD and its subtypes according to sex, age,

and residential area.

Results :

Between 2006 and 2015, crude incidence rates for overall HD
did not change meaningfully, though age—standardized incidence of
HD declined markedly. Reductions in IHD rates have contributed to
this. However, incidence rates have increased for cardiac
arrhythmia, miscellaneous (other) HD diagnoses, pulmonary HD,
and case—fatality rates have increased for HF, valvular HD, and
miscellaneous (other) HD diagnoses.

Crude and age—standardized incidence rates of IHD, stable
angina pectoris (AP), unstable AP, and myocardial infarction (MI)
decreased during the study period. However, the incidence of non—
ST elevation myocardial infarction (NSTEMI), ST elevation
myocardial infarction (STEMI), and variant AP increased, and the
incidence of NSTEMI increased dramatically over the last 10 years.

Incidence, crude incidence rates, and the age—standardized

1ii



incidence of cardiac arrhythmia in the total population as well as in
men and women (when stratifying by sex) have increased
significantly over the last 10 years. The Incidence and crude rates
of atrial fibrillation (AF) and flutter more than two—fold, and the
incidence of both tachycardia and miscellaneous (other) arrhythmia
diagnoses increased. However, case—fatality rates of cardiac
arrhythmia and its subtypes have changed little over the last 10

years.

Conclusions :

It 1s essential to continuously monitor the incidence and
case—fatality rates for HD and its subtypes, IHD and its subtypes,
and cardiac arrhythmia, and its subtypes according to the same
criteria. Our observations will help physicians and public health
officials modify public health priorities and recommend strategies

for managing the spread of cardiovascular disease in Korea.

Keywords: trends, heart disease, subtypes of heart disease,

incidence, case—fatality

Student Number : 2004—-30773
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Chapter 1. Introduction

1.1. Study Background

Cardiovascular diseases (CVDs) are the leading cause of global
mortality and a major contributor to disability (Figure 1—1) (Roth
et al. 2020). The world's major cause of mortality is ischemic heart
disease (IHD), which accounts for 16% of the total deaths
worldwide (WHO 2020).

Figure 1—1. Leading causes of mortality globally.

12000 @ 2019

1. Ischaemic heart disease

2. Stroke

3. Chronic obstructive pulmonary disease

4. Lower respiratory infections
&
5. Neonatal conditions
. l:J'
6. Trachea, bronchus, lung cancers
—i@
7. Alzheimer's disease and other dementias
{ ]
8. Diarrhoeal diseases
& 9]
9. Diabetes mellitus
OO0
10. Kidney diseases
0 2 4 6 & 10
Number of deaths (in millions)

@ Noncommunicable @ Communicable @ Injuries

Source: www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
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Large increases in rate of heart disease (HD) mortality
occurred in the early 20th century, peaked in the late 1960s, and
began to decrease thereafter in Western countries (Virani et al.
2021). Mortality rates for coronary heart disease (CHD)
decreased in the US, UK, and central and eastern European
countries in the last 30 years (Figure 1—2 and 1—3) (Virani et al.
2021; Benjamin et al. 2019; Bhatnagar et al. 2016; Townsend et al.
2016; Ford et al. 2014).

Figure 1-2. Trends in crude nortality rates by cause of death (1900-2020) in the US.

Deaths i Thousands
g

&
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Yaar

Chart 14-2. Deaths attributable to diseases of the heart, United States, 1900 to 2018,
See Glossary (Chapter 29) for an explanation of diseases of the heart. In the years 1900 10 1920, the International Classificaton of Diseases codes were 77 1o B0,
for 1925, 87 1o 90; for 1930 10 1945, 90 1o 95; for 1950 ta 1960, 402 to 404 and 410 1o 443, for 1965, 402 ta 404 and 410 10 443, for 1970 10 1975, 390 10

398 and 404 to 429; for 1980 to 1995, 390 to 398, 402, and 404 to 429, and for 2000 10 2018, 100 to 109, 111, 113, and 120 to 151, Before 1933, data are for a
death regstration area, not the entire United States, In 1900, only 10 states were included in the death regestration area, and this increased over the years, 5o part
of the increase in numbers of deaths is attributable to an increase in the number of states.

Source: Unpublished National Heart, Lung, and Blood Institute tabulation using National Vital Statistics System.

Source: Virani et al. Heart disease and stroke statistics-2021 update.
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Figure 1—3. Age—standardised death rates (per 100,000 persons)

from coronary heart disease for all ages in UK and England, Wales,
Scotland, Northern Ireland (1979—2013).
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Source: Bhatnagar et al. Trends in the epidemiology of cardiovascular disease in the UK. 2016.

In Western countries (such as in Europe), a number of studies
have been conducted on CHD since the 1950s, including the
Framingham Heart Study in the US, and the Whitehall study in the
UK (Luepker 2012; Hugh et al. 2003). Despite 30 years of CVD
research, information on mortality, morbidity, and risk factors is
currently inaccurate and it i1s difficult to make international
comparisons due to regional variations in factors such as disease

definitions and population inconsistency (Hugh et al. 2003).

The World Health Organization (WHO) conducted the
Multinational Monitoring of Trends and Determinants iIn
Cardiovascular Disease (MONICA) project across 21 countries on
four continents in the 1980s and the 1990s. The factors measured

by MONICA included disease incidence rates, case—fatality rates,

3 .
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risk factors (e.g., cholesterol, blood pressure, weight and exercise,
smoking, diet), and medical care; the study was mainly focused on
CHD and stroke (Tables 1—1 and 1—3).

Tables 1—1. MONICA measures and hypotheses.

MONICA Measurements
A Incidence rates (fatal [=morality] and nonfatal events) over ten years
B Case fatality (percentage fatal at 28 days from onset) over ten years

C Risk factor level and trends through repeated population surveys (2 or 3)

D Medical care on two occasions during surveillance, continuous in some centers

Potential Associations of Trends in These Measurements

A Risk factors and incidence (subject of first null hypothesis on tends)

B Medical care and case fatality (subject of second null hypothesis on trends)

C Incidence and case fatality (explored cross-sectionally)

D | Medical care and incidence (incorporated in analyses for second null hypothesis)

E Risk factors and case fatality (not analyzed so far but now historical data)

F Medical care and risk factors (not analyzed so far but now historical data)

Source: Luepker, WHO MONICA Project: What have we learned and where to go from here? 2012 P.376



Tables 1—2. MONICA centers.

Country (21)

MONICA Centers (33)

Newcastle (AUS-NEW, AN)

Australia
Perth (AUS-PER, AP)
Belgium Ghent/Charleroi (BEL-GCH, BE)
Canada Halifax (CAN-HAL, CA)
China Beijing (CHN-BEI, CN)

Czech Republic

(CZE-CZE, CZ)

Denmark Glostrup (DEN-GLO, DN)
Finland (FIN-FIN, FI)
Country Coordinating Center
Lille (FRA-LIL, FL)
France
Strasbourg (FRA-STR, FS)
Toulouse (FRA-TOU, FT)
Augsburg (GER-AUG, GA)
German Bremen (GER-BRE, GB)
East Germany (GER-EGE, GE)
Iceland (ICE-ICE, IC)
Country Coordinating Center
Italy Brianza (ITA-BRI, IT)
Friuli (ITA-FRI, IF)
Lithuania Kaunas (LTU-KAU, LT)

New Zealand

Auckland (NEZ-AUC, NZ)

Source: Luepker, WHO MONICA Project: What have we learned and where to go from here? 2012. P.378



Tables 1—3. MONICA centers (continued).

Country (21) MONICA Centers (33)
Tarnobrzeg Voivodship (POL-TAR, PT)
Poland
Warsas (POL-WAR, PW)
Moscow (RUS-MOS, RM)
Russia

Novosibirsk (RUS-NOV, RN)

Spain Catalonia (SPA-CAT, SP)

Gothenburg (SWE-GOT, SG)
Northern Sweden (SWE-NSW, SN)

Sweden

Switzerland (SWI-SWI, SW)

Belfast (UNK-BEL, UB)
Glasgow (UNK-GLA)

United Kingdom

United States Stanford (USA-STA, US)

Yugoslavia Novi Sad (YUG-NOS, YU)

Source: Luepker, WHO MONICA Project: What have we learned and where to go from here? 2012. P.379

The American Heart Association (AHA) published an annual
report on heart disease and stroke (based on rates since 2006) in
2021 (Thom et al. 2006; Virani et al. 2021). This report includes
up—to—date information on health behaviors, health factors, and
other risk factors, cardiovascular disease (including total
cardiovascular disease, stroke, heart rhythm disorders, cardiac
arrest, CHD, cardiomyopathy, heart failure, valvular disease), and
health outcomes (quality of care, medical procedures, economic
costs).

The AHA data also included information on epidemiologic
indicators, such as HD prevalence, incidence, trends in incidence,
mortality, temporal trends in mortality, awareness of warning signs
and risk, time of symptom onset and arrival at the hospital,

complications, rehospitalizations, cardiac rehabilitation, hospital



discharges and ambulatory visits, operations and procedures, costs,

global burden, and social determinants (Figure 1—4).

Figure 1—4. Contents of heart disease and stroke statistics—2021 update.
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SUMMARY

Each year, the American Heart Association (AHA),
in conjunction with the National Institutes of Health
and other government agencies, brings together in
a single document the most up-to-date statistics re-
lated to heart disease (HD), stroke, and the cardio-
vascular risk factors in the AHA's My Life Check—Life's
Simple 7 (Figure),” which include core health behav-
iors (smoking, physical activity, diet, and weight) and
health factors (cholesterol, blood pressure [BP], and

Source: Virani et al, Heart disease and stroke statistics-2021 update: A report from the
American Heart Association. Circulation. 2021;143(8):e254-e743.

However, studies

conducted within

countries in

the

Asia—Pacific region, such as Korea, Japan, Singapore, and China,
have revealed different trends (Lee et al. 2015; Ogata et al. 2019;
Khoo et al. 2014; Zhang et al. 2016). According to cause of death

data in 2019 from Statistics Korea, the crude mortality rate for HD

1s 60.4 per 100,000 persons, thus ranking second after malignant

neoplasms and showing a steadily increasing trend since 2000
(Figure 1—5) (Statistics Korea 2019).



Figure 1—5. Trends of crude mortality rates in Korea by cause of death

(1983-2019).

}. o 3 =3
ks B 10 R %) (@7 202 Y F) _—

150.0
olg.klu_ﬁtvi) 1582
2 A Het 60.4
3 Hg 45.1
100.0
4 L 2a 420
5 o|H RBHRHY 2639 ek e Ey
60.4
6 Shre 158 -
50.0 ‘s
7 UxB10[0'Y 13.1 12 el
8 ZtE 127 & L~ S
9 obd 37| Hi 120 & -
0.0
10 oY B 1.0

'83'85 '90 95 '00 '05 '10 15 '19

Source: Statistics Korea. Results of the cause of death statistics in 2019.

Changes in HD mortality may be related to changes in
incidence, changes in case—fatality, or both.

In this report, research to date was thoruoughly examined
through a scoping review. HD encompasses a wide range of heart
conditions and includes various subtypes, such as IHD, heart failure
(HF), hypertensive heart disease (HHD), valvular HD, arrhythmia,
pulmonary HD, and miscellaneous (other) HD diagnoses (Benjamin
et al. 2019; Ritchey et al. 2014; Sidney et al. 2017). Several studies
in the US have analyzed trends in mortality rates for HD and its
subtypes (Ritchey et al. 2014; Sidney et al. 2017), but few have
investigated incidence trends. In Korea, there have been studies on
30—vyear mortality rates for HD, but there are not enough studies
currently to examine trends in incidence and mortality rates,
including for overall HD and its subtypes, for the representative
general population; the exceptions to this are studies on acute
myocardial infarction and IHD rates in Korea (Hong et al. 2009; Kim
et al. 2013; Kim et al. 2019; Gwon et al. 2020).

Studies examining incidence emphasize the need to prioritize

health—critical diseases in the future by examining the factors and

8
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trends that have had a greater influence on increases in HD
mortality. Because HD includes a variety of subtypes,
understanding long—term trends for incidence and fatality for each
major subtype of HD is necessary to evaluate the results of
relevant health policies and to provide feedback, reset health

priorities, and provide insight into allocating resources.

Effective public health and health care strategies, require
comprehensive evaluating and weighing of risks and benefits, with
the goal of reducing the incidence of chronic disease, facilitating
early detection, and enabling proper management to reduce
complications, disabilities, and early mortality. It is also important to
clearly identify the current status and characteristics of HD and HD

disease dynamics in Korea.

1.2. Purpose

This study aimed to provide an overview of national trends in

incidence and case—fatality for overall HD and its subtypes from
2006 to 2015 in Korea (Tables 1—4).

The specific objectives of the study were as follows. First, we
characterized national trends for incidence and case—fatality rates
for HD and its subtypes in Korea, including IHD, HF, cardiac
arrhythmia, HHD, wvalvular HD, and pulmonary HD. Second, we
identified the changing trends in incidence and case—fatality rates
for THD and its subtypes in Korea, including angina pectoris (AP)
and AP subtypes (stable AP, unstable AP, variant AP), myocardial
infarction (MI) and MI subtypes (ST elevation MI (STEMID),
non—ST elevation MI (NSTEMI), other MI diagnoses, and other IHD
diagnoses. Third, we examined changing patterns in incidence and
case—fatality rates for cardiac arrhythmia and its subtypes in

Korea, including AF and flutter, tachycardia, and arrhythmia.
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Tables 1—4. Classifications of heart disease (HD) and HD subtypes.

Heart Diseases

Ischemic HD

Cardiac Arrhythmia

Ischemic HD

Cardiac Arrhythmia

Heart Failure

HD-others”

HHD

Pulmonary HD

Valvular HD

Stable AP

Unstable AP

Variant AP

STEMI

NSTEMI

MI-others

I[HD-others

AF & Flutter

Tachycardia

Arrhythmia-others

MI: myocardial infarction; NSTEMI: non-ST elevation MI; STEMI: ST elevation MI

"HD (others diagnoses) includes acute rheumatic fever, chronic rheumatic heart

disease, myocarditis, cardiopathy, cardiac arrest, and conduction disorders.
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Chapter 2. Study Materials and Methods

2.1. Ethical approval and informed consent

This study as a whole and the use of National Health Insurance
Service (NHIS) data specifically were approved by the relevant
Institutional Review Boards of Seoul National University (SNU IRB
No. E1901/001-001), and NHIS (NHIS-2019-1-200),
respectively. The study used anonymized secondary data from the

NHIS; therefore, the requirement for patient consent was waived.

2.2. Scoping literature review

For this scoping literature review, we conducted a comprehensive,
global literature search using the PubMed and EMBASE databases.

The search terms were: (heart disease OR cardiac disease OR
ischemic heart disease OR coronary artery disease OR
cardiovascular disease OR stable angina OR variant angina OR acute
coronary syndrome OR myocardial infarction OR acute myocardial
infarction OR STEMI OR NSTEMI OR atrial fibrillation OR atrial
flutter OR heart failure OR tachycardia) AND (population) AND
(incidence OR fatality OR mortality) AND (trend OR tendency). We
applied additional filters for text availability (full text), publication
dates (January 1, 2001 to December 31, 2020), and species
(human). A total of 9,831 cases in PubMed and 2,929 articles in
EMBASE were searched for these conditions. In total, 952 duplicate
journal publications were deleted. We also deleted 11,808 journals
that did not contain incidence or fatality keywords in the manuscript
titles. A total of 750 journals related to the incidence or fatality of
non—heart disease were deleted. After a title and abstract review,
357 reviewed journal publications remained. Among these studies,

11



99 studies were conducted among non—general population groups,
62 concerned non—related issues, 7 were not written in English or
Korean, 50 were non—original articles (i.e., conference abstracts,
review papers), seven did not provide full text, and seven were
published before 2000. Thus, the current literature review included
125 manuscripts, and excluded a total of 232 manuscripts (Figure
2—1).

Figure 2—1. Flow diagram of the scoping review.
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2.3. Data collection and HD incidence rates

First, we collected NHIS claims data on inpatients with HD as
their primary diagnosis between 2003 and 2015 and HD as a cause
of death between 2006 and 2017 from Statistics Korea and used
this data to calculate yearly incidence rates for HD. These data
included comprehensive information on medical utilization for
approximately 52 million people from among the Korean population.

The inclusion of only inpatient’ primary diagnoses was determined
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by the accuracy of the primary or secondary diagnoses and by
inpatient or out—of—patient status, the stability of incidence trends,
and the opinions of experts from a previous study (Park et al.
2017; Kim et al. 2018). The study by Kim et al. (2018), which
examined incidence trends for IHD and MI from 2006 to 2015 using
NHIS claims data, recommended defining incidence using primary

diagnosis data for inpatients or death within 1 month.

Second, we used the International Classification Disease, 10th
Revision (ICD—10) codes 100-109, I11, 113, and 120—151 to define
HD (Benjamin et al. 2019; Ritchey et al. 2014; Sidney et al. 2017).
We excluded individuals who were inpatients prior to the target
year to delineate incidence for each year. The incidence of HD until

2015 was analyzed in the same way.

Third, we calculated crude incidence rates by sex and age
group. The total population was used as the denominator for
calculating the incidence for each year (National Health Insurance
Statistical Yearbook, 2006—2015). The age groups were subdivided
into those aged < 40 vyears, 40—49 years, 50—59 years, 60—69

years, 70—79 years, and 80 years or older.

Fourth, we calculated crude incidence rates by residence area
in 2015. The residential areas were subdivided into 14 groups
(Seoul + Incheon, Gyonggi, Daejeon + Sejong + Chungnam, Busan,
Gyeongbuk, Gyeongnam, Jeonnam, Daegu, Jeongbuk, Gangwon,
Chungbuk, Gwangju, Ulsan, and Jeju) according to classifications

from the Regional Cardiocerebrovascular Center (RCCVC) project.

Fifth, age—standardized incidence was determined from the
standard population. This was constructed according to the resident
registration central population in 2005 and based on yearly
modifications in population age based on age—standardized death
rates (Statistics Korea 2018).

13



2.4. Case—fatality rates for HD

First, we collected data on the patient's causes of death from
Statistics Korea by linking the patient's personal identification
numbers (using a non—identified number for analysis) with yearly
incidence data for HD. We only included individuals who died of

heart disease.

Second, using the NHIS claims database, we calculated
case—fatality rates by considering the date of first admission for
HD and the date of death due to heart disease. The case—fatality
rates were calculated using the number of deaths from heart
disease in a designated period in comparison with the number of
new 1inpatient cases. We classified these data into 7—day, 30—day,
1—year, 3—year, and 5—year cumulative case—fatality rates (Lee et
al. 2012; Benjamin et al. 2019; Kim et al. 2019).

Third, we calculated cumulative case—fatality rates based on

gender, age groups, and residence area.

2.5. Diagnostic accuracy

Although NHIS claims data were easily obtained, this data is
considered controversial owing to its dubious diagnostic accuracy.
However, several studies in Korea have validated the overall
diagnostic accuracy rate in inpatients as 82.0% (Tables 2—1) (Park
et al. 2017), with 71.4%—96.8% accuracy for AMI (Park et al.
2017; Kim et al. 2012) and 83.0% accuracy for cerebrovascular
diseases (CVD) (Park et al. 2000). The overall accuracy rate for
Statistics Korea data for causes of death was 91.9% (Won et al.
2007). Therefore, this was not a significant limitation of the present

study.
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Tables 2—1. Accuracy rates (%) comparing diagnostic codes from
NHIS claims data and hospital medical records.

Inpatients Out-of-patients
ICD-10 codes
3 digits | 4 digits | 5 digits | 3 digits | 4 digits | 5 digits

Primary

) ) 82.0 73.9 70.0 44.4 34.2 31.3
Diagnosis
Secondary

] ] 56.4 53.2 46.7 33.4 27.4 25.2
Diagnosis

Source: Park E et al. The conformity assessment and improvement plan between
diagnostic codes of National Health Insurance claims data and hospital medical

records. Health Insurance Review & Assessment Service, Yonsei University. 2017.

2.6. Statistical analysis

Statistical Analysis System (SAS) software (version 9.4, SAS
Institute, Cary, NC, US) was used to analyze incidence and,
incidence trends, including via the Cochran—Armitage trend test
(Cui et al. 2017). We also evaluated case—fatality rates for HD and

its subtypes in the Korean population.
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Chapter 3. Trends in Incidence and Case
Fatality Rates for Heart Disease in Korea

(2006—2015).

3.1. Background

Several studies in the US have analyzed trends in mortality
rates for HD and its subtypes (Ritchey et al. 2014; Sidney et al.
2017), but only a few studies have investigated incidence trends.
HD is the second most common cause of death in Korea (Statistics
Korea 2019). Although studies have assessed trends in the
incidence of acute myocardial infarction (AMI) and IHD (Hong et al.
2009; Kim et al. 2013; Kim et al. 2019; Gwon et al. 2020), studies
examining incidence trends for HD and its subtypes are scarce in

Korea.

HD encompasses a wide range of heart conditions and includes
various subtypes, such as IHD, heart failure (HF), HHD, valvular
HD, cardiac arrhythmia, pulmonary HD, and miscellaneous (other)
HD diagnoses (Benjamin et al. 2019; Ritchey et al. 2014; Sidney et
al. 2017). However, there is a lack of national representative data
on the incidence of HD and its subtypes. Several studies have
examined trends in the incidence and mortality of AMI and IHD in
Korea (Hong et al. 2009; Kim et al. 2013; Kim et al. 2019; Gwon et
al. 2020). Despite considerable information on IHD incidence and
mortality trends, little is known about trends in overall HD and its
subtypes. Thus, we examined national trends in incidence and
case—fatality rates for HD and its subtypes in Korea between 2006
and 2015.

16



3.2. Methods

We followed the following steps for calculating the yearly
incidence of HD and its subtypes. First, we collected data on
inpatients with HD as their primary diagnosis between 2003 and
2015 from the NHIS claims database. In addition, people who were
not inpatients but had died from HD were added based on death
records from Statistics Korea. ICD—10 classifications were used to
define HD and a comprehensive index for HD was determined
according to ICD—10 codes 1I00—109, 111, 113, and I120—-1I51 (Tables
3—1) (Benjamin et al. 2019; Ritchey et al. 2014; Sidney et al.
2017).

Tables 3—1. Explanations of International Classification of
Diseases—10 (ICD—10) codes for heart disease.

ICD-10 codes Code name
100~102 Acute rheumatic fever
105~109 Chronic rheumatic heart diseases
11 Hypertensive heart disease
113 Hypertensive heart and chronic kidney disease
[20~125 Ischemic heart diseases

196128 Pulmonary heart disease and diseases of pulmonary

circulation

[30~151 Other forms of heart disease

Second, we excluded the person counts for HD inpatients prior
to the target year to delineate the incidence for each year. The

incidence of HD and its other subtypes was also analyzed in the
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same way through 2015.

Third, we calculated crude incidence rates and categorized
these rates based on sex, and age group. The total population was
used as the denominator for calculating incidence for each year
(NHIS Yearbook, 2006—2015). The age groups were subdivided as
follows: < 40 years, 40—49 years, 50—59 years, 60—69 vyears,
70—79 years, and 80 years or older.

Fourth, age—standardized incidence was determined from the
standard population and was constructed based on the resident
registration central population in 2005 and based on yearly
modifications in population age as the age—standardized death rate
(Statistics Korea 2018). The method for calculating the
age—standardized incidence of HD subtypes was the same as
described above. The HD subtypes were classified as IHD
(I20-125), HF (150), arrhythmia (I47-149), HHD (111, I13),
valvular HD (I34-138), pulmonary HD (I26-128), and others
(I00—109, 130-133, 140—-146, 151) (Tables 3—2) (Benjamin et al.
2019; Ritchey et al. 2014; Sidney et al. 2017). The incidence rates
for overall HD and the sum of incidence rates for various HD
subtypes could differ. For example, a person who was admitted for
angina pectoris (AP) in 2006 could also be an inpatient for HHD in
2011, and this would be considered a new occurrence of HD in
2006 but not in 2011 (because HD includes AP and HHD).
However, when assessed separately, the event could be counted as
a new occurrence of IHD (IHD including AP) in 2006 and a new
occurrence of HHD in 2011.

18



Tables 3—2. C(Classification of International Classification of
Diseases (ICD)—10 codes for heart disease (HD) and HD subtypes.

HD subtypes ICD-10 codes

Ischemic Heart Diseases [20~125

Cardiac Arrhythmia 147~149

Heart Failure 150

HD-others 100~109, 130~133, 139, 140~146, I51
Hypertensive Heart Diseases 111,113

Pulmonary Heart Diseases 126~128

Valvular Heart Diseases 134~138

We assessed case—fatality rates from the cause of death and
date of death data obtained from Statistics Korea by linking
personal identification numbers (using a non—identified number for
analysis) with the annual incidence of HD in a given year. Only
those who died from HD were included, while those who died from
other causes of death were excluded. We used the NHIS claims
database to calculate the difference between the date of first
admission for HD and the date of death due to HD in order to
evaluate case—fatality rates, which were then classified into
7—day, 30—day, l—year, 3—year, and 5—year cumulative case—
fatality rates (Benjamin et al. 2019; Kim et al. 2019). The
case—fatality rates were calculated using number of deaths from
HD in a designated period per the number of new inpatient cases
(except for recurrence). Since death data were considered until
2017, 3—year and S5—year cumulative case—fatality rates were not
calculated for 2015 and 2013—2015, respectively, to avoid

underestimation. We needed death data in 2018 to calculate 3—tear
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case—fatality rates for occurrence in 2015 and we needed death
data between 2018 and 2020 to calculate 5—year case—fatality
rates between 2013 and 2015.

This NHIS claims database requires additional annual
information to construct data and improve its stability and integrity.
The aim of this study was to assess trends in case—fatality rates,
which required a supplementary observation period to calculate
1—year cumulative case—fatality rates. Thus, we decided to use the
NHIS claims database to analyze trends in incidence between 2003
and 2015 as well as cause of death statistics from Statistics Korea

to analyze trends in case—fatality between 2006 and 2017.

SAS software (version 9.4, SAS Institute, Cary, UC, US) was
used to analyze incidence and incidence trends (via the
Cochran—Armitage trend test) (Cui et al. 2017) as well as

case—fatality rates for HD in the Korean population.

3.3. Results

The incidence of HD and its subtypes were divided into cases
who were diagnosed at the hospital and cases who died from the
disease (Tables 3—3 to 3—6). Those diagnosed at the hospital were
divided into survivors and patients who died. The number of people
who died of HD and its subtypes showed a tendency to increase

over time in the hospital data.
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Tables 3—3. Annual incidence of heart disease (HD) and HD subtypes according to incident types.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Ischemic Heart Disease (120~125)
In-hospital
Alive 77,829 79,640 78,079 78,652 80,553 81,399 83,460 80,430 83,182 79,498
Death 1,804 2,144 1,774 1,683 1,692 1,687 1,693 1,551 1,565 1,587
Out-of-hospital
Death 407 781 744 847 954 1,073 1,127 1,169 1,278 1,211

Cardiac Arrhythmia (I147-149)
In-hospital
Alive 12,064 13,301 13,926 15,307 16,145 17,861 19,323 19,961 21,246 21,788
Death 43 57 77 87 93 138 128 136 144 159
Out-of-hospital
Death 49 118 174 213 247 259 296 327 365 378
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Tables 3—4. Annual incidence of heart disease (HD) and HD subtypes according to incident types

(continued).
Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Heart Failure (I50)
In-hospital
Alive 13,068 13,500 13,871 13,576 14,211 15,081 15,455 15,325 15,996 16,797
Death 229 369 467 504 500 546 529 596 619 735

Out-of-hospital
Death 54 154 299 379 369 433 410 511 457 591

HD-others (100~109, 130~I33, 139, 140~146, 151)

In-hospital

Alive 9,743 10,200 10,420 10,624 11,257 12,170 12,501 12,620 13,777 14,302
Death 168 263 287 274 342 395 476 441 498 574
Out-of-hospital

Death 96 190 232 336 339 441 526 548 632 733

22



Tables 3—5. Annual incidence of heart disease (HD) and HD subtypes according to incident types

(continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Hypertensive Heart Disease (111, 113)
In-hospital
Alive 7,930 7,687 7,337 6,577 6,158 6,414 6,220 5,666 5,384 5,506
Death 184 268 187 158 180 168 146 123 132 151
Out-of-hospital
Death 236 589 472 407 462 533 613 558 645 660

Pulmonary Heart Diseases (126~128)
In-hospital
Alive 1,757 2,215 2,520 2,722 3,141 3,585 3,577 3,821 4,087 4,315
Death 39 49 65 77 94 121 111 112 118 109
Out-of-hospital
Death 3 13 20 23 42 40 39 33 48 47
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Tables 3—6. Annual incidence of heart disease (HD) and HD subtypes according to incident types

(continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Valvular Heart Disease (134~138)
In-hospital
Alive 3,007 2,973 3,265 3,311 3,323 3,429 3,553 3,597 3,674 4,047
Death 48 82 91 88 108 116 158 128 166 182
Out-of-hospital
Death 67 132 153 188 166 204 190 193 208 208
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We found that incidence rates and crude rates for HD increased
over the last 10 years in the total population (p for trend < 0.0001)
and in the male population (p for trend < 0.0001), though rates
decreased among the female population(p for trend < 0.0001)
(Tables 3—7 and 3—8). The age—standardized incidence rates for
HD decreased in both men and women (Tables 3—7). The mean age
of occurrence increased from 63.3 £ 14.2 years in 2006 to 65.1 £
14.7 years in 2015, thereby increasing by 1.8 year over the course
of 10 years. The mean age of occurrence in males and females
increased from 59.9 = 13.9 and 66.8 = 13.7 years in 2006 to
61.9 £ 14.0 and 69.2 £ 14.7 years in 2015, respectively. The
mean age of occurrence of HD in females was approximately seven
years later than that in males. This difference in mean age changed

little during this 10—year period.
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Tables 3—7. Annual incidence and incidence rates for heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total of Heart Disease
Populations 28277 BERF  NDWOLBE/ 02071 VLI HDIBESH  5LIO141 5148801 5LA/146 D04
Incidence persons 115,127 117,758 115,801 116,441 119,244 123,168 126,105 122,821 127,636 125,388
Mean age, year 633+142 6361144 638+144 6381144 639+144 ©A1£146 ©643+145 643+147 6461147 65.1£14.7
Total Incidence rate (per 100,000 persons-year)
Crude rate 233.8 237.1 231.6 231.5 235.7 241.9 246.4 238.7 246.6 241.0
Age-standardized rate 223.8 218.8 206.3 199.1 196.3 195.1 192.0 180.8 181.1 171.1
Male
Incidence persons 58,631 59,820 59,826 61,612 64,406 66,760 69,293 68,315 71,067 70,725
Male, % 50.9 50.8 51.7 52.9 54.0 54.2 54.9 55.6 55.7 56.4
Mean age, year 5094139 6024139 6044140 605+139 608+139 610140 6124140 6124141 615140 61.9+140
Male Incidence rate (per 100,000 person-years)
Crude rate 237.1 239.8 238.3 244.1 253.8 261.4 270.2 265.0 274.0 271.3
Age-standardized rate 255.2 248.8 238.7 235.2 236.5 235.8 235.1 223.8 224.1 214.9
Female
Incidence persons 56,496 57,938 55,975 54,829 54,838 56,408 56,812 54,506 56,569 = 54,663
Female, % 49.1 49.2 48.3 47.1 46.0 45.8 45.1 44 .4 443 43.6
Mean age, year 66.8+137 671140 6744139 675+141 6761142 678+144 6301143 6821146 686+146 69.2+147
Female Incidence rate (per 100,000 person-years)
Crude rate 230.5 234.3 224.8 218.9 217.6 222.3 222.6 212.3 219.1 210.5
Age-standardized rate 192.9 189.0 174.9 164.32 158.3 156.5 151.2 139.8 139.5 129.0



Tables 3—8. Crude incidence rates by age group for heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 20.4 21.4 21.2 21.6 22.1 23.0 23.0 23.3 23.2 22.3
40-49 150.4 14'7.5 138.1 134.6 135.2 131.9 132.7 128.6 130.6 122.3
50-59 421.3 399.6 369.4 361.4 351.4 351.7 343.6 326.5 328.4 308.4
60-69 846.7 821.3 777.2 746.3 741.2 728.9 721.7 657.3 652.9 601.4
70-79 1,365.5 1,331.9 1,257.7 1,191.5 1,165.6 11,1439 11,1146 1,044.2 1,041.0 1,002.6
&0+ 1,852.8 1,877.0 1,777.4 1,690.3 1,639.0 1,682.1 1,622.5 1,531.3 1,548.9 1,509.9

Male (per 100,000 person-years)

0-39 26.4 27.3 27.4 27.6 28.5 29.3 29.3 29.9 29.8 28.4
40-49 200.1 194.9 186.5 185.1 188.1 181.7 186.1 183.1 185.3 176.6
50-59 524.4 495.9 464.0 465.5 458.8 463.0 452.0 438.3 444.8 426.4
60-69 948.8 926.4 894.6 881.6 885.0 886.9 892.6 823.0 820.7 770.7
70-79 1,391.0 1,358.8 1,292.7 1,2486 1,259.7 12340 12195 1,149.4 1,1424 1,122.9
8O+ 1,837.4 18294 18049 1,738.0 1,756.7 1,781.6 1,766.8 1641.2 16244 15918

Female (per 100,000 person-years)

0-39 13.8 15.0 14.6 15.2 15.1 16.1 16.2 16.2 16.1 15.6
40-49 98.3 98.1 87.9 82.1 80.2 80.0 77.2 72.3 73.9 66.2
50-59 317.9 302.6 274.0 256.4 243.2 239.6 234.1 213.4 210.5 188.9
60-69 757.6 728.4 672.0 623.7 609.6 583.0 562.7 502.1 494.2 441.3
70-79 1,349.6 1,3146 1,234.6 1,153.0 1,100.7 1,080.4 1,038.9 967.3 965.9 912.1

80+ 1.859.2 18964 1.766.2 1,670.9271,591.5 1.641.8 1.563.1 14852 15164 14737



The annual incidence of HD subtypes as well as the crude rate
of IHD decreased slightly, from 162.6 per 100,000 persons in 2006
to 158.2 per 100,000 persons in 2015; the age—standardized rate of
IHD decreased from 155.6 per 100,000 in 2006 to 111.6 per
100,000 in 2015 (Tables 3—9 and 3—10). The difference in the
crude rates was small, but the age—standardized rates revealed a
relatively larger decrease over the course of 10 years (Tables
3—11 and 3—22). The crude and age—standardized incidence rates
for arrhythmia, HD (others diagnoses), and pulmonary HD
increased, whereas HHD incidence decreased over the course of 10
years. Incidence trends of arrhythmia, HF, HD (other diagnoses),
pulmonary HD, and valvular HD increased, whereas HHD decreased
significantly. However, the incidence trend for IHD was not
statistically significant (p for trend = 0.1178) (Tables 3—9). The
mean age of occurrence differed depending on the HD subtypes; the
mean age of occurrence for HF and HHD was in the mid—70s
between 2006 and 2015. The mean age of occurrence for the other
HD subtypes, including IHD, arrhythmia, pulmonary HD, and
valvular HD was in the mid—60s. Hence, the mean age of
occurrence for HF and HHD was approximately 10 years later than
that of the other HD subtypes, and the mean age of occurrence for

overall HD and its subtypes increased over the course of 10 years.
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Tables 3—9. Annual incidence and incidence rates for ischemic heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortred
IHD (120-125)
Incidence persons 80,040 82,565 80,597 81,182 83,199 84,165 86,280 83,150 86,025 82,296 0.1178
Mean age, year @821 @222 522 &KAR22 RB8t22 (1422 6124122 6144123 66423 649423
Total Incidence rate (per 100,000 persons-year)
Crude rate 162.6 166.2 161.2 161.4 1645 1653 168.6 161.6 166.2 158.2
Age-standardized rate 155.6  153.3 1435 1385 136.6 132.7 130.8 121.7 121.3 1116
Male
Incidence persons 44,347, 45658 45,288 46,744 48,569 49,585 51,394 50,220 52,388 51,118
Male, % 55.4 55.3 56.2 57.6 58.4 58.9 59.6 60.4 60.9 62.1
Mean age, year Q320 Q6H20 Q8H20 6L0HL9  613H20 615H19  618H19  6LAL9 61919 @319
Male Incidence rate (per 100,000 person-years)
Crude rate 179.3 183.0 180.4 185.2 191.4 1942 2004 1948 202.0 196.1
Age-standardized rate 190.9 187.7 178.4 176.2 176.0 172.4 1717 161.8 162.4 152.4
Female
Incidence persons 35,698 36,907 35,309 34,438 34,630 34,580 34,886 32,930 33,637 31,178
Female, % 44.6 44.7 43.8 42.4 41.6 41.1 40.4 39.6 39.1 37.9
Mean age, year &It &5tl6 6015 6/3t15 64417 6817 69118 @417 B6H19 6219
Female Incidence rate (per 100,000 person-years)
Crude rate 1457 149.3 141.8 1375 1374 136.3 136.7 1283 130.3 120.1
Age-standardized rate 123.7 121.9 1116 104.0 1006 96.3 93.1 84.2 82.8 73.4
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Tables 3—10. Crude incidence rates by age group for ischemic heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 8.3 8.4 7.9 7.4 7.8 7.3 7.1 7.0 7.0 6.3
40-49 110.2 108.4 100.4 96.3 96.8 89.7 91.9 88.8 88.6 81.4
50-59 335.6 320.0 292.3 286.8 2775.5 273.8 265.6 249.8 250.5 231.7
60-69 661.8 648.8 612.5 586.8 583.3 565.6 562.9 507.4 503.8 452.5
70-79 901.3 908.5 860.0 824.4 808.6 786.1 761.1 709.0 703.5 659.7
80+ 878.1 898.3 851.9 842.8 833.1 830.8 819.1 774.1 779.5 737.8

Male (per 100,000 person-years)

0-39 12.6 12.9 12.5 11.7 12.3 11.4 11.2 11.4 11.0 10.1
40-49 153.9 151.5 144.4 142.5 143.5 133.5 138.1 136.8 138.3 128.0
50-59 434.9 412.5 382.4 385.4 373.7 376.9 362.5 350.8 355.2 337.4
60-69 774.8 764.8 737.0 725.5 727.1 719.6 728.8 665.2 665.1 612.5
70-79 1,008.2 1,011.2 957.0 931.4 938.5 904.8 894.9 827.5 830.2 794.6
80+ 1,039.2 1,039.9 1,005.3 1,016.0 11,0209 1,033.1 1,024.1 937.3 939.8 904.1

Female (per 100,000 person-years)

0-39 3.6 3.5 3.0 2.8 2.9 2.9 2.6 2.2 2.7 2.2
40-49 64.5 63.6 54.6 48.4 48.2 44.0 43.9 39.1 37.1 37.8
50-59 235.9 226.8 201.4 187.3 176.6 170.0 167.9 147.5 144.6 130.3
60-69 563.0 546.4 501.1 461.1 451.8 423.5 408.4 359.5 351.2 322.9
70-79 834.8 842.6 796.1 752.2 719.0 702.5 664.5 622.4 609.6 577.7
8O+ 811.5 840.4 789.7 772.3 757.3 748.9 734.8 705.8 710.6 682.7
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Tables 3—11. Annual incidence and incidence rates for cardiac arrhythmia in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfartred
Cardiac Arrhythmia (147-149)
Incidence persons 12,156 13,476 14,177 15,607 16,485 18,258 19,747 20,424 21,755 22,325 <.0001
Mean age, year 7482 Q6H81 6124181 6LIHR0 6LIH78 61878 @477 @6H78 632H77 @HI75
Total Incidence rate (per 100,000 persons-year)
Crude rate 24.7 27.1 28.4 31.0 32.6 35.9 38.6 39.7 42.0 42.9
Age-standardized rate 23.8 25.3 25.6 27.2 27.8 29.7 30.8 30.9 31.7 31.3
Male
Incidence persons 5943 6,442 6,633 7,584 8,189 9,082 9,895 10,283 10,826 11,373
Male, % 48.9 47.8 46.8 48.6 49.7 49.7 50.1 50.3 49.8 50.9
Mean age, year 12483 5/2H80 5/9483 W36 RB2HTS BHT5  W4AL73 H8HT3  602H74 612470
Male Incidence rate (per 100,000 person-years)
Crude rate 24.0 25.8 26.4 30.0 32.3 35.6 38.6 39.9 41.7 43.6
Age-standardized rate 26.0 27.1 27.0 29.7 30.7 33.0 345 34.7 35.3 35.7
Female
Incidence persons 6,213 7,034 7,544 8,023 829 9,176 9,852 10,141 10,929 10,952
Female, % 51.1 52.2 53.2 514 50.3 50.3 49.9 49.7 50.2 49.1
Mean age, year ®B1H73 &7H76 6A1H75 3878 KHIZ7 68176 376 478 @275 G776
Female Incidence rate (per 100,000 person-years)
Crude rate 25.4 28.4 30.3 32.0 32.9 36.2 38.6 39.5 42.3 42.2
Age-standardized rate 21.7 23.5 24.3 25.1 25.0 26.6 27.4 27.4 28.3 27.3
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Tables 3—12. Crude incidence rates by age group for cardiac arrhythmia in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 5.7 6.1 6.3 7.1 7.3 7.7 8.1 8.4 8.4 8.0
40-49 17.9 18.3 18.5 20.1 20.7 21.6 22.2 21.7 22.9 22.0
50-59 36.7 38.5 37.0 39.9 435 445 46.5 47.3 47.0 46.0
60-69 74.8 76.0 76.7 81.7 82.7 88.3 90.9 90.5 914 934
70-79 134.9 147.2 150.9 151.0 150.8 162.8 170.8 168.6 179.6 177.1
8O+ 192.8 226.4 237.2 248.5 240.2 274.4 285.3 286.7 298.1 302.5
Male (per 100,000 person-years)
0-39 6.9 6.9 7.0 7.9 8.1 8.9 9.0 9.1 9.4 8.7
40-49 21.2 21.0 20.4 22.8 24.9 24.5 26.5 26.1 26.7 27.0
50-59 39.3 42.3 40.0 45.2 49.4 50.7 55.3 55.6 55.4 55.6
60-69 79.1 78.3 77.9 86.1 89.8 99.0 102.4 104.2 103.6 108.5
70-79 136.7 151.8 148.3 153.6 160.0 174.1 178.3 177.0 186.7 190.6
&0+ 209.2 235.3 262.1 291.6 261.1 296.7 311.1 317.7 317.5 332.4
Female (per 100,000 person-years)
0-39 4.4 5.2 55 6.2 6.4 6.5 7.1 7.5 7.3 7.2
40-49 14.4 154 16.4 17.4 16.4 18.5 17.8 17.2 18.9 16.7
50-59 34.2 34.7 33.8 34.6 37.5 38.3 37.6 38.9 38.4 36.3
60-69 70.9 73.9 75.6 717.6 76.3 78.4 80.2 717.6 79.7 79.2
70-79 133.8 144.3 152.7 149.2 144.5 154.9 165.4 162.5 174.4 167.0
80+ 186.0 222.77 227.1 231.032 231.8 265.3 274.7 273.6 289.8 289.3




Tables 3—13. Annual incidence and incidence rates for heart failure in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend
HF (150)
Incidence persons 13,351 14,023 14,637 14,459 15,080 16,060 16,394 16,432 17,072 18,123 <.0001
Mean age, year B3H24  7B8H26 ACH26 AKH24  ASH2T  AHRT  AHI28  AR3H2T7  AA12T  RIH25
Total Incidence rate (per 100,000 persons-year)
Crude rate 27.1 28.2 29.3 28.8 29.8 315 32.0 31.9 33.0 34.8
Age-standardized rate 25.6 25.4 25.1 23.4 23.3 235 22.7 21.6 21.3 21.4
Male
Incidence persons 4471 4,648 5158 5033 5545 5976 6,201 6,343 6,487 6,929
Male, % 335 33.1 35.2 34.8 36.8 37.2 37.8 38.6 38.0 38.2
Mean age, year @236 @6H41 V0HI8 V3HB6  V3HI7 D537 NVEHI9 71437 7144138 7184135
Male Incidence rate (per 100,000 person-years)
Crude rate 18.1 18.6 20.5 19.9 21.8 23.4 24.2 24.6 25.0 26.6
Age-standardized rate 22.0 21.8 22.8 21.1 22.1 22.7 22.2 21.6 20.9 21.1
Female
Incidence persons 8,880 9,375 9,479 9,426 9,535 10,084 10,193 10,089 10,585 11,194
Female, % 66.5 66.9 64.8 65.2 63.2 62.8 62.2 61.4 62.0 61.8
Mean age, year BAHL1 A9HL3  R2HL3  R8H12  7/0H13 7413 7/5H14 BOH12 B4l BAILL
Female Incidence rate (per 100,000 person-years)
Crude rate 36.2 37.9 38.1 37.6 37.8 39.7 39.9 39.3 41.0 43.1
Age-standardized rate 27.4 27.3 26.1 244 235 23.5 22.5 21.0 20.9 21.0
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Tables 3—14. Crude incidence rates by age group for heart failure in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 0.8 0.9 0.9 0.9 0.9 1.0 1.2 1.1 1.1 1.1
40-49 5.7 5.8 5.7 5.1 5.9 5.7 6.1 55 5.8 55
50-59 18.0 16.2 16.1 15.1 14.6 15.3 14.8 14.2 13.9 14.3
60-69 59.3 58.7 57.1 51.8 53.1 51.8 48.1 44.6 42.0 43.1
70-79 238.4 222.1 221.9 201.0 195.5 193.4 186.5 178.7 175.1 176.5
&0+ 633.2 675.3 663.0 645.0 635.4 661.9 632.6 610.2 608.7 612.6
Male (per 100,000 person-years)
0-39 0.8 1.1 1.1 1.0 1.1 1.1 1.3 1.3 1.3 1.3
40-49 6.8 6.9 6.9 6.1 7.3 7.2 8.0 7.4 7.4 6.9
50-59 20.9 17.4 18.7 18.0 17.6 18.7 18.8 17.5 17.8 18.1
60-69 53.8 56.1 57.0 51.2 55.9 57.9 51.1 51.0 47.7 49.8
70-79 186.6 169.6 185.6 167.2 172.9 171.9 167.5 166.9 158.8 163.3
&0+ 506.3 542.0 559.6 534.9 553.7 576.5 568.8 547.8 534.7 531.8
Female (per 100,000 person-years)
0-39 0.7 0.8 0.8 0.7 0.8 0.8 1.0 0.8 0.8 0.8
40-49 4.6 4.6 4.6 4.1 4.1 4.2 4.1 3.5 4.1 4.0
50-59 15.2 15.0 13.6 12.2 11.6 11.9 10.7 10.8 10.0 10.4
60-69 64.2 61.0 57.1 52.4 50.6 46.2 45.2 38.6 36.7 36.8
70-79 270.7 255.8 245.8 223.7 211.2 208.6 200.2 187.3 187.2 186.4
80+ 685.6 729.8 705.0 689.8 668.3 696.4 658.9 636.4 640.6 648.4
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Tables 3—15. Annual incidence and incidence rates for other heart disease diagnoses in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend

HD-other diagnoses (I100-109, 130-133, 139, 140-146, 151)

Incidence persons 10,007 10,653 10,939 11,234 11,938 13,006 13,503 13,609 14,907 15,609 <.0001
Mean age, year 82+H81 6L1H86 615H83 6L7485 626+83 62684 63383 M8R6 6144183  h4tI’2
Total Incidence rate (per 100,000 persons-year)

Crude rate 20.3 214 21.9 22.3 23.6 255 26.4 26.5 28.8 30.0
Age-standardized rate 19.6 20.0 19.7 19.5 20.0 21.0 20.9 20.4 21.5 21.6
Male

Incidence persons 4722 4935 5171 5387 5885 6,477 6864 6,924 7,655 8,028
Male, % 47.2 46.3 47.3 48.0 49.3 49.8 50.8 50.9 51.4 51.4
Mean age, year H6H80 574487 5/9H83 H2+H85 B84 DR D8R3 42485 6104181  616£182
Male Incidence rate (per 100,000 person-years)

Crude rate 19.1 19.8 20.6 21.3 23.2 25.4 26.8 26.9 29.5 30.8
Age-standardized rate 20.7 20.9 21.1 21.2 22.4 23.8 24.2 23.6 25.1 25.4
Female

Incidence persons 5,285 5,718 5768 5847 6,053 6529 6,639 6,685 7,252 7,581
Female, % 52.8 53.7 52.7 52.0 50.7 50.2 49.2 49.1 48.6 48.6
Mean age, year B4H75 ©43HT8 GATHTT7 &0HT9 &34 &3HT79  6/0H76 674479 6/H78 4174
Female Incidence rate (per 100,000 person-years)

Crude rate 21.6 23.1 23.2 23.3 24.0 25.7 26.0 26.0 28.1 29.2
Age-standardized rate 18.4 19.0 18.4 18.0 17.7 18.5 17.9 17.4 18.1 17.9
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Tables 3—16. Crude incidence rates by age group for other heart disease diagnoses in Korea (2006~2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 4.6 4.9 4.9 5.2 5.2 55 5.6 5.7 5.7 5.7
40-49 14.7 14.2 13.7 13.6 134 15.3 14.1 13.2 14.6 14.3
50-59 29.9 29.1 28.1 26.8 26.4 28.1 27.8 26.7 28.9 27.9
60-69 59.9 58.6 58.5 55.7 57.6 57.8 59.2 54.6 56.9 54.8
70-79 110.5 111.6 114.6 114.4 119.8 121.9 121.0 122.3 128.3 132.3
80+ 175.1 211.0 198.1 198.5 211.5 227.0 232.0 227.1 243.3 262.1
Male (per 100,000 person-years)
0-39 53 5.6 5.6 6.0 6.3 6.6 6.8 6.9 7.0 7.2
40-49 17.6 15.5 16.1 15.4 15.9 19.0 17.4 16.5 17.7 17.5
50-59 31.1 31.8 30.5 30.5 31.4 33.3 33.5 33.9 36.9 35.6
60-69 60.4 59.3 62.0 57.8 62.8 64.6 69.8 60.7 65.8 65.6
70-79 110.8 108.1 110.2 114.3 119.5 126.3 127.7 131.9 137.7 147.4
80+ 181.7 219.0 215.4 221.3 242.3 24'7.2 258.9 253.1 276.6 279.6
Female (per 100,000 person-years)
0-39 3.9 4.1 4.2 4.2 3.9 4.4 4.3 4.4 4.2 4.1
40-49 11.6 12.9 11.2 11.7 10.7 11.5 10.6 9.8 114 11.1
50-59 28.8 26.3 25.6 23.0 21.3 22.9 22.0 19.4 20.9 20.1
60-69 59.5 57.9 55.3 53.8 52.9 51.6 49.4 48.8 48.5 44.6
70-79 110.3 113.8 117.6 114.5 120.0 118.8 116.1 115.3 121.3 120.9
80+ 172.4 207.7 191.1 189.2 199.1 218.8 220.9 216.1 229.0 254.4
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Tables 3—17. Annual incidence and incidence rates for hypertensive heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend

HHD (I11, 113)

Incidence persons 8,350 8,544 79% 7,142 6800 7,115 6,979 6,347 6,161 6,317 <.0001
Mean age, year TIH25  B3H25  BAH25  BGH28  A0H27  BAR3 BEHIE B2439  RBOL39 71440
Total Incidence rate (per 100,000 persons-year)

Crude rate 17.0 17.2 16.0 14.2 13.4 14.0 13.6 12.3 11.9 12.1
Age-standardized rate 16.0 15.5 13.7 11.6 10.5 10.5 9.8 8.5 7.8 7.7
Male

Incidence persons 2,759 2,726 2,552 2,239 2,243 2,360 2,213 2,136 1,995 2,203
Male, % 33.0 31.9 31.9 31.3 33.0 33.2 31.7 33.7 32.4 34.9
Mean age, year G935 @B0HI8 @342 6/8H42 &B6+H41 6/947 6/5£h81 6/5452 674154 R6£52
Male Incidence rate (per 100,000 person-years)

Crude rate 11.2 10.9 10.2 8.9 8.8 9.2 8.6 8.3 7.7 8.5
Age-standardized rate 13.1 12.5 11.1 9.2 8.9 8.9 7.9 7.2 6.5 6.8
Female

Incidence persons 5591 5818 5444 4903 4557 47755 4,766 4,211 4,166 4,114
Female, % 67.0 68.1 68.1 68.7 67.0 66.8 68.3 66.3 67.6 65.1
Mean age, year TTHI0 A7HI0 A3H08 A2Hll  B/H09 A6HI6 B5H18 Bl122  T/0+21  7TI0+124
Female Incidence rate (per 100,000 person-years)

Crude rate 22.8 23.5 21.9 19.6 18.1 18.7 18.7 16.4 16.1 15.8
Age-standardized rate 17.4 17.0 14.9 12.7 11.2 11.3 10.7 9.1 8.5 8.1
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Tables 3—18. Crude incidence rates by age group for hypertensive heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.6 0.6 0.6
40-49 4.7 4.5 4.0 3.7 3.2 3.7 3.4 3.4 2.9 3.1
50-59 15.6 13.0 11.4 10.0 8.3 9.3 9.3 8.4 7.4 7.2
60-69 38.9 34.9 28.7 25.4 22.2 24.0 22.0 19.7 17.8 16.9
70-79 143.7 134.1 114.5 9.1 87.6 77.8 70.8 61.2 53.6 56.7
80+ 357.6 391.4 368.9 305.1 2178.8 281.3 256.7 213.7 208.6 192.4

Male (per 100,000 person-years)

0-39 0.5 0.5 0.6 0.5 0.5 0.7 0.8 0.7 0.8 0.8
40-49 5.7 54 53 4.7 4.1 4.4 3.9 4.1 3.5 3.9
50-59 17.3 14.0 12.4 10.1 9.1 10.1 9.9 8.8 7.7 7.3
60-69 36.7 31.6 254 25.0 22.2 22.4 20.9 18.9 16.2 16.7
70-79 102.5 94.9 82.2 61.9 62.1 55.4 45.4 44.2 38.7 44.1
80+ 241.1 273.5 258.3 203.2 206.8 208.4 174.8 151.0 137.8 143.2

Female (per 100,000 person-years)

0-39 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4
40-49 3.8 3.6 2.7 2.7 2.4 2.9 3.0 2.7 2.2 2.2
50-59 13.8 12.0 10.4 9.8 7.5 8.5 8.7 8.0 7.2 7.1
60-69 40.8 37.8 31.6 25.7 22.2 254 23.0 20.3 19.2 17.1
70-79 169.4 159.2 135.9 115.9 105.3 93.6 89.1 73.7 64.6 66.2
8O+ 405.8 439.5 413.7 346.7 307.8 310.9 290.4 240.0 239.0 214.2

33



Tables 3—19. Annual incidence and incidence rates for pulmonary heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend

Pulmonary HD (126-128)

Incidence persons 1,799 2,277 2,605 2,822 3,277 3,746 3,727 3,966 4,253 4,471 <.0001
Mean age, year 884183 6489 &8H90 3H84 2477 7486 632 6/5474 KM/l &3t75
Total Incidence rate (per 100,000 persons-year)

Crude rate 3.7 4.6 5.2 5.6 6.5 7.4 7.3 7.7 8.2 8.6
Age-standardized rate 3.5 4.2 4.7 4.8 54 59 5.6 5.8 59 6.0
Male

Incidence persons 698 869 1,036 1,097 1,237 1,460 1,452 1,507 1,625 1,716
Male, % 38.8 38.2 39.8 38.9 37.7 39.0 39.0 38.0 38.2 38.4
Mean age, year 0094 PANS DPAN6 6L8H94 @2+190 ©0+95 26494 6344188 ©A24183  HA3tI86
Male Incidence rate (per 100,000 person-years)

Crude rate 2.8 35 4.1 4.3 4.9 5.7 5.7 5.8 6.3 6.6
Age-standardized rate 3.2 3.8 4.3 4.5 4.8 55 52 52 54 55
Female

Incidence persons 1,101 1,408 1,569 1,725 2,040 2,286 2,275 2,459 2,628 2,755
Female, % 61.2 61.8 60.2 61.1 62.3 61.0 61.0 62.0 61.8 61.6
Mean age, year &2t72 6075 &AT72 6/4H74 @7464 @077 @1470 N1459 V4488 D8R3
Female Incidence rate (per 100,000 person-years)

Crude rate 4.5 5.7 6.3 6.9 8.1 9.0 8.9 9.6 10.2 10.6
Age-standardized rate 3.8 4.6 4.9 5.2 5.8 6.3 59 6.1 6.3 6.3
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Tables 3—20. Crude incidence rates by age group for pulmonary heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 0.7 1.0 1.1 1.1 1.1 1.5 1.3 1.3 1.3 1.5
40-49 2.3 2.0 2.4 2.2 2.4 3.0 2.7 3.1 3.2 2.8
50-59 3.3 4.2 4.4 4.2 4.7 5.2 4.8 4.5 4.9 5.2
60-69 10.2 12.1 13.2 14.1 15.5 15.9 14.4 15.0 14.4 13.9
70-79 26.8 33.6 37.1 37.4 435 44.9 44.0 447 46.1 45.8
&0+ 37.9 48.2 51.6 62.3 70.4 79.6 717.8 82.8 87.3 92.0
Male (per 100,000 person-years)
0-39 0.7 1.0 1.2 1.1 1.2 1.5 1.4 1.4 1.4 1.6
40-49 2.3 1.9 2.1 2.2 2.2 3.1 2.7 2.9 2.7 2.4
50-59 3.0 3.8 4.4 4.0 4.4 5.1 4.7 4.5 4.9 5.3
60-69 8.5 9.8 11.9 11.5 13.5 13.1 12.2 13.6 12.7 12.5
70-79 22.1 27.4 30.7 30.7 35.8 38.1 38.1 34.7 39.3 38.3
&0+ 37.7 49.5 50.6 69.6 61.7 79.3 72.6 77.1 71.6 80.7
Female (per 100,000 person-years)
0-39 0.7 1.0 1.0 1.1 1.0 1.5 1.3 1.2 1.2 1.3
40-49 2.3 2.0 2.7 2.1 2.7 3.0 2.7 3.3 3.8 3.2
50-59 3.6 4.6 4.4 4.3 4.9 5.3 4.9 4.4 4.8 5.1
60-69 11.7 14.2 14.4 16.4 17.3 18.4 16.5 16.3 16.1 15.1
70-79 29.7 37.5 41.3 42.0 48.8 49.7 48.3 52.0 51.1 51.4
80+ 37.9 47.7 52.1 59.3 73.9 79.7 80.0 85.2 91.5 97.0
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Tables 3—21. Annual incidence and incidence rates for valvular heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend
Valvular HD (I34-138)
Incidence persons 3,122 3,187 3,509 3,587 3,597 3,749 3,901 3,918 4,048 4,437 <.0001
Mean age, year 84H77 612484 G0H74 &0H73 &5H74 70 hR3t73 G676 674164 6724168
Total Incidence rate (per 100,000 persons-year)
Crude rate 6.3 6.4 7.0 7.1 7.1 7.4 7.6 7.6 7.8 8.5
Age-standardized rate 6.1 6.0 6.3 6.2 6.0 6.0 5.9 5.7 5.6 6.0
Male
Incidence persons 1,347 1,369 1,603 1,591 1,644 1,672 1,778 1,822 1,850 2,074
Male, % 43.1 43.0 45.7 44 .4 45.7 44.6 45.6 46.5 45.7 46.7
Mean age, year HeH81 ROHI8 W3H74 H2H79 Q872 610172 6124177 Q0477 Q6465 @468
Male Incidence rate (per 100,000 person-years)
Crude rate 54 5.5 6.4 6.3 6.5 6.5 6.9 7.1 7.1 8.0
Age-standardized rate 5.9 5.8 6.5 6.2 6.2 6.1 6.2 6.1 5.9 6.4
Female
Incidence persons 1,775 1,818 1,906 1,996 1,953 2,077 2,123 2,096 2,198 2,363
Female, % 56.9 57.0 54.3 55.6 54.3 55.4 54.4 535 54.3 53.3
Mean age, year 8467 G7H85 Gh1HE8 G&0HES 873 8262 &7462 &B7468 N5HA6  N5Al
Female Incidence rate (per 100,000 person-years)
Crude rate 7.2 7.4 7.7 8.0 7.7 8.2 8.3 8.2 8.5 9.1
Age-standardized rate 6.2 6.1 6.1 6.1 5.8 5.7 5.6 5.3 5.2 5.4
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Tables 3—22. Crude incidence rates by age group for valvular heart disease in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 1.4 1.4 1.4 1.2 1.2 1.1 1.2 1.2 0.9 1.1
40-49 4.2 4.0 4.1 4.2 3.6 3.5 3.6 3.0 3.3 3.5
50-59 9.8 8.4 9.6 8.7 8.2 7.4 7.3 7.1 6.6 7.2
60-69 19.6 18.9 20.0 20.2 19.5 19.1 18.2 17.2 17.3 18.2
70-79 36.2 35.7 37.4 37.2 37.5 39.8 39.6 39.8 40.1 40.4
&0+ 48.9 56.7 60.5 63.4 61.2 68.3 69.9 66.5 72.5 76.4
Male (per 100,000 person-years)
0-39 1.4 1.4 1.6 1.4 1.3 1.3 1.4 1.4 1.0 1.2
40-49 4.6 4.2 4.5 4.7 3.9 4.1 4.5 3.7 3.9 4.4
50-59 9.7 8.7 9.9 9.1 9.5 8.2 8.4 8.3 7.8 8.9
60-69 18.3 18.2 21.2 19.7 19.2 20.3 18.4 18.0 19.3 19.4
70-79 32.3 33.0 36.4 35.0 36.9 36.1 38.0 39.9 39.5 40.9
&0+ 41.6 49.1 51.8 58.2 66.9 62.7 66.6 66.6 66.0 72.3
Female (per 100,000 person-years)
0-39 1.3 1.5 1.2 1.1 1.2 0.9 1.0 1.1 0.7 0.9
40-49 3.9 3.7 3.6 3.6 3.3 2.8 2.6 2.4 2.7 2.7
50-59 9.8 8.1 9.3 8.3 6.9 6.7 6.3 5.9 5.5 5.6
60-69 20.8 19.5 18.9 20.5 19.7 18.1 18.0 16.4 15.4 17.0
70-79 38.7 37.5 38.0 38.8 37.9 42.4 40.7 39.8 40.6 39.9
80+ 51.9 59.8 64.0 65.6 58.9 70.6 71.3 66.5 75.2 78.2
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Residential areas were subdivided into 14 groups (Seoul +
Incheon, Gyonggi, Daejeon + Sejong + Chungnam, Busan,
Gyeongbuk, Gyeongnam, Jeonnam, Daegu, Jeongbuk, Gangwon,
Chungbuk, Gwangju, Ulsan, and Jeju) according to Regional
Cardiocerebrovascular Center (RCCVC) project data.

The residential areas with relatively higher age—standardized
incidence rates of HD per 100,000 persons were Jeonnam (206.8),
Busan (203.4), Chungbuk (198.9), and Gwangju (196.6),
respectively. Daegu had the lowest age—standardized incidence rate
(144.8 per 100,000 persons, Tables 3—23). The age—standardized
incidence rates for HD and HD subtypes were relatively high in
Jeonnam, Busan, Chungbuk, and Gwangju for both males and
females (Tables 3—24 and 3—25).
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Tables 3—23. Age—standardized incidence rates for heart disease (HD) by residence areas in Korea,
2015.

Dae
jeon/ Seo
Residence Jeon Bu (g Garng Gang Gug Grag . Jeon Ul Se ul/ Gpxg Dae

eju .
areas nam san buk ju won nam buk Jei buk san jong/ In gi gu

Gurg chemn

HD Total  206.8 203.4 198.9 196.6 190.3 177.8 176.0 172.0 171.3 167.1 163.5 160.8 160.0 144.8

I;']C)hemic 137.6 1425 128.4 136.2 121.7 1155 108.9 107.7 109.2 111.3 106.2 106.0 104.1 86.1

Arrhythmia 356 313 37.0 350 339 325 363 321 307 303 339 287 296 29.0
Heart Failure 21.6  23.4 279 149 304 243 245 232 208 20.6 207 18.8 202 20.7

HD-others 270 222 198 284 21.0 245 243 235 220 192 178 21.1 203 19.8

E’lspe“enﬁ"e 126 158 157 85 114 85 78 93 95 97 69 44 51 54

E‘gmonary 67 62 70 58 83 64 66 54 57 63 52 59 52 63

‘é;l"‘ﬂar 81 58 57 56 61 58 59 56 62 60 48 58 61 66
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Tables 3—24. Age—standardized incidence rates for heart disease (HD) by residence areas in Korean
males, 2015.

Dae
Seo jeon/
Residence Bu Jeon Garg Gang C(urg Jeju Gag Guag Jeon Ul wul/ Se Guag Dae
areas san nam ju won buk buk nam buk san In jong/ gi gu
cen Gurg

nam

HD Total  248.1 248.0 238.5 234.3 234.2 228.0 222.7 219.2 219.0 215.1 205.7 205.7 203.3 190.2

I;']C)hemic 186.1 179.3 176.0 160.0 165.5 155.0 151.1 155.0 154.5 154.2 148.1 143.4 1435 127.5

Arrhythmia 343 383 360 39.0 41.1 393 420 365 341 387 329 404 33.6 341
Heart Failure  23.2 194 135 29.7 26.0 265 248 225 194 21.3 189 21.2 205 20.0

HD-others 257 31.1 36.1 26.1 203 31.0 28.77 297 244 220 252 200 245 23.0

E’lspe“enﬁ"e 146 11.0 66 107 129 86 67 67 93 92 40 6.6 46 49

E‘gmonaw 55 58 54 75 70 39 64 69 52 52 52 46 47 6.0

‘é;l"‘ﬂar 68 91 58 65 54 55 67 55 67 64 64 54 64 77
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Tables 3—25. Age—standardized incidence rates for heart disease (HD) by residence areas in Korean

females, 2015.

Dae

jeon/ Seo
Residence Jeon (wrg Bu Gwag Gang Guag Grag Jeon Se Ul Jeiju ul/ Gpxrg Dae
areas nam buk san ju won nam buk buk jong/ san ) In gi gu

Gurg chen

nam
HD Total 164.4 163.6 161.2 157.6 148.2 136.7 130.2 124.2 121.7 121.2 119.1 118.6 118.0 103.1
I;']C)hemic 95.9 92.8 102.4 99.6 86.1 78.1 687 66.1 69.9 703 632 675 66.7 49.1
Arrhythmia 327 33.6 286 341 291 285 314 273 280 228 252 247 259 247
Heart Failure  23.0 28.4 229 157 304 247 235 21.1 199 199 202 181 195 20.3
HD-others 232 19.0 187 21.8 164 197 19.8 196 156 17.0 176 174 164 16.9
Hypertensive 135 197 163 100 113 95 82 92 69 99 91 44 53 56
HD
Pulmonary 75 68 67 60 89 61 67 61 56 71 62 64 55 62
HD
\é"];l"‘ﬂar 71 60 49 53 57 58 51 58 41 60 53 53 57 56
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The 7—day case—fatality rate for HD increased from 1.2% in
2006 to 1.4% in 2015, and the cumulative 30—day case—fatality
rate for HD increased from 2.2% in 2006 to 2.5% in 2015 (Figure
3—1; Tables 3—26 to 3—34). However, cumulative 1—year, 3—year
and S—year case—fatality rates decreased during this 10—year
period, as did case—fatality rates for IHD and pulmonary HD. In
contrast, case—fatality rates for HF, valvular HD, and miscellaneous
(other) HD diagnoses were relatively higher than those of the other
HD subtypes and these rates increased during the 10—year study
period. In particular, for HF, the 7—day case—fatality rate was
3.3%, the cumulative 30—day case—fatality rate was 6.7%, and the
1—year cumulative case—fatality rate was 13.0% in 2015; the
corresponding 3—year and 5—vyear case—fatality rates were 19.1%
(in 2014), and 22.3% (in 2012), respectively. The cumulative
five—year case—fatality rate confirmed that one—fourth of all HF
cases died within five years due to heart disease. The cumulative
S5—year case—fatality rates for wvalvular HD, HHD, and
miscellaneous (other) HD diagnoses were approximately 15% and
the rate for pulmonary HD was approximately 10% in 2015. It
should be noted that case—fatality rates for overall HD, IHD, and
pulmonary HD tendend to decrease between 2006 and 2017, but
case—fatality rates increased for HF, wvalvular HD, and
miscellaneous (other) HD diagnoses than for the other HD
subtypes. Case—fatality rates by HD subtypes in females were
higher than those in males. Differences in case—fatality rates by

sex changed little in the last 10 years.
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Figure 3—1. Trends in case—fatality rates for heart disease (HD) and

HD subtypes in Korea (2006—2015).
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a) Overall trends in heart disease (ICD-10 code: 100-109,111,113,120-151)

b) Heart failure (ICD-10 code: 150)

) Heart disease (others) diagnoses (ICD-10 code: 100-109,130-133,140-146,151)

e) Hypertensive HD (ICD-10 code: 111,113)

(
(
(
(d) Valvular HD (ICD-10 code: 134-138)
(
(f) Arrythmia (ICD-10 code: 147-149)
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(g9) Pulmonary HD (ICD-10 code: 126-128)
(h) Ischemic HD (ICD-10 code: 120-125)
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Tables 3—26. Trends in case—fatality rates by heart disease subtypes in Korea, 2006—2015.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Heart Disease (I00-109, I11, 113, 120~I51)
7-day 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4
30-day 2.2 2.4 2.3 2.2 2.3 2.3 2.3 2.2 2.3 2.5
1-year 4.3 4.4 4.0 3.8 3.8 4.0 3.7 3.7 3.7 3.9
3-year 6.5 6.4 59 5.6 5.6 5.6 52 5.3 5.1 -
5-year 8.1 7.9 7.3 6.9 6.8 6.9 6.5 - - -
Heart Failure (I50)
7-day 1.8 2.7 3.0 3.2 3.1 3.2 3.4 3.2 3.4 3.3
30-day 3.9 6.1 6.2 6.5 6.4 6.8 6.9 6.6 6.8 6.7
l-year 11.1 13.9 13.2 13.1 13.0 13.2 12.8 12.7 213.4 13.0
3-year 17.7 20.1 19.4 19.2 18.9 19.0 18.5 18.7 19.1 -
5-year 21.8 24.5 23.6 23.3 22.77 22.8 22.3 - - -
Heart Disease-others (I00-109, 130-133, 139, 140-146, 151)
7-day 1.2 2.0 2.3 2.7 3.0 3.3 3.8 3.6 3.7 4.0
30-day 2.5 4.0 4.4 4.6 5.3 53 6.1 5.8 6.1 6.4
l-year 5.7 8.1 8.2 8.0 8.7 9.2 9.1 9.1 9.2 9.5
3-year 9.1 11.2 11.5 11.1 12.0 12.2 11.6 12.1 11.8 -
5-year 11.3 13.4 13.8 13.0 14.0 14.2 13.6 - - -
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Tables 3—27. Trends in case—fatality rates by heart disease subtypes in Korea, 2006—2015 (continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Valvular Heart Disease (134-138)
7-day 0.8 1.2 1.0 1.0 1.5 1.4 1.7 1.7 1.6 2.0
30-day 1.9 3.0 2.8 2.9 3.2 3.6 4.1 3.8 4.0 4.1
1-year 4.9 6.9 6.2 6.2 7.0 7.4 8.1 6.7 7.8 7.7
3-year 7.9 9.7 9.8 9.5 10.1 10.5 11.7 10.2 10.9 -
5-year 9.8 12.3 12.1 11.6 12.5 13.2 14.3 - - -
Hypertensive Heart Disease (I11, 113)
7-day 0.8 1.2 1.0 1.2 1.3 1.2 1.1 1.0 1.1 1.1
30-day 2.2 3.3 3.2 3.2 3.3 3.0 2.8 2.6 2.6 3.1
l-year 7.2 8.8 8.0 8.2 8.1 8.1 6.7 6.2 6.6 6.4
3-year 12.0 12.8 12.8 12.9 12.8 11.7 10.3 9.7 9.5 -
5-year 14.5 15.3 15.4 15.8 15.9 14.6 12.4 - - -
Pulmonary Heart Disease (126~118)
7-day 1.6 1.7 2.0 1.5 2.0 2.1 2.6 1.9 1.8 1.4
30-day 2.6 3.2 3.2 3.0 3.6 3.5 3.4 3.3 3.2 2.8
l-year 5.0 6.3 5.6 59 6.6 6.2 6.1 6.2 52 4.9
3-year 7.3 9.2 7.9 8.4 9.1 8.8 8.0 8.4 7.2 -
5-year 8.8 11.7 9.7 9.7 10.9 10.5 9.5 - - -
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Tables 3—28. Trends in case—fatality rates by heart disease subtypes in Korea, 2006—2015 (continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Cardiac Arrhythmia (147-149)

7-day 0.4 0.6 0.7 0.6 0.7 0.6 0.6 0.7 0.6 0.7
30-day 0.9 1.3 1.2 1.2 1.2 1.3 1.2 1.3 1.1 1.3
1-year 2.5 3.3 3.3 3.1 3.0 3.1 3.0 3.0 2.9 3.1
3-year 4.6 5.6 52 5.3 52 5.1 4.9 5.1 5.0 -
5-year 6.4 7.3 7.0 7.1 6.7 6.7 6.5 - - -
Ischemic Heart Disease (120~125)

7-day 1.0 1.2 1.1 1.0 1.0 1.0 1.0 1.0 0.9 1.0
30-day 1.8 2.1 1.9 1.8 1.7 1.7 1.7 1.6 1.6 1.7
l-year 3.3 3.7 3.3 3.0 2.9 2.9 2.7 2.7 2.6 2.8
3-year 4.9 52 4.7 4.4 4.2 4.1 3.9 3.8 3.7 -
5-year 6.2 6.4 59 54 5.1 5.1 4.9 - - -




Tables 3—29. Trends in case—fatality rates by heart disease subtypes in Korean males, 2006—2015.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Heart Disease (I00-109, I11, 113, 120~I51)
7-day 1.0 1.1 1.0 0.9 1.0 1.0 1.1 1.0 1.0 1.1
30-day 1.8 2.0 1.9 1.7 1.8 1.8 1.8 1.8 1.8 1.9
1-year 3.4 3.5 3.3 2.9 3.0 3.2 3.0 2.9 2.9 3.0
3-year 5.3 52 4.8 4.3 4.4 4.4 4.2 4.2 4.0 -
5-year 6.6 6.4 6.0 5.4 5.4 55 5.1 - - -
Heart Failure (150)
7-day 1.8 2.8 2.7 2.7 3.0 3.0 3.1 3.1 3.3 2.9
30-day 3.5 6.2 6.0 6.1 5.7 6.2 6.3 6.1 6.4 6.1
l-year 10.2 13.5 12.8 12.1 12.0 12.3 12.1 12.1 13.0 11.9
3-year 16.9 19.1 19.0 18.1 17.4 17.7 17.4 17.7 18.3 -
5-year 21.0 23.1 23.2 22.2 21.1 21.5 20.9 - - -

Heart Disease-others (100-109, 130-133, 139, 140-146, 151)

7-day 1.3 2.0 2.8 2.5 3.2 3.5 3.7 3.8 4.2 4.0
30-day 2.8 3.7 4.7 4.6 54 5.8 5.8 6.3 6.7 6.4
1-year 55 7.6 8.7 7.9 8.8 9.4 9.0 9.4 9.6 9.2
3-year 8.7 10.7 11.9 10.7 11.7 12.1 11.5 12.2 11.7 -
5-year 10.8 12.8 13.9 12.5 13.5 14.0 13.2 - - -
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Tables 3—30. Trends in case—fatality rates by heart disease subtypes in Korean males, 2006—2015 (continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Valvular Heart Disease (134-138)
'7-day 0.6 1.2 0.9 1.0 1.5 1.1 1.5 1.1 1.2 1.7
30-day 1.8 2.8 2.2 2.9 3.1 3.0 3.8 3.0 3.0 3.8
1-year 4.8 6.1 4.7 54 6.7 6.0 7.1 55 6.5 6.6
3-year 6.2 8.6 6.8 8.5 9.3 9.2 9.8 7.9 8.7 -
5-year 7.7 10.8 8.8 10.1 11.6 11.3 12.0 - - -

Hypertensive Heart Disease (I11, 113)

7-day 0.7 1.0 1.0 0.9 1.3 0.8 1.1 1.1 1.2 1.0
30-day 1.7 2.6 3.0 2.5 3.3 2.4 2.6 2.2 2.6 2.5
l-year 5.7 7.9 7.6 6.4 7.5 6.4 6.0 5.5 6.2 55
3-year 10.1 11.4 12.0 10.4 12.1 9.4 9.2 8.3 8.5 -
5-year 11.7 13.4 14.0 12.6 14.7 11.9 10.7 - - -

Pulmonary Heart Disease (126~118)

7-day 1.1 1.4 1.4 1.3 1.9 1.6 1.6 1.8 1.1 1.0
30-day 1.7 3.0 2.7 2.8 2.8 2.9 2.4 2.9 2.7 2.6
1-year 4.4 5.6 4.5 5.1 5.8 5.8 4.3 5.6 4.3 4.2
3-year 6.7 8.4 6.4 6.9 8.1 7.7 5.7 7.0 6.2 -
5-year 7.7 10.5 8.1 8.2 9.1 9.2 7.4 - - -
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Tables 3—31. Trends in case—fatality rates by heart disease subtypes in Korean males, 2006—2015

(continued).
Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Cardiac Arrhythmia (147-149)

7-day 0.4 0.6 0.6 0.5 0.5 0.5 0.6 0.6 0.5 0.7
30-day 0.8 1.2 1.0 1.0 1.0 1.0 1.1 1.0 1.0 1.3
1-year 2.0 2.6 2.7 2.4 2.6 2.4 2.6 2.3 2.3 2.6
3-year 3.6 4.3 4.2 4.2 4.4 3.8 3.9 4.0 3.8 -
5-year 4.9 5.6 55 5.7 5.7 5.0 4.9 - - -

Ischemic Heart Disease (120~125)

7-day 0.9 1.0 0.9 0.8 0.8 0.8 0.8 0.8 0.7 0.8
30-day 1.5 1.7 1.6 1.4 1.4 1.4 1.3 1.3 1.3 1.4
l-year 2.8 3.0 2.8 2.5 2.3 2.5 2.3 2.2 2.1 2.3
3-year 4.4 4.4 4.1 3.6 3.4 3.5 3.3 3.2 3.1 -
5-year 55 5.6 5.1 4.6 4.3 4.4 4.2 - - -
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Tables 3—32. Trends in case—fatality rates by heart disease subtypes in Korean females, 2006—2015.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Heart Disease (I00-109, 111, 113, 120~151)
7-day 1.3 1.5 1.5 1.6 1.6 1.7 1.6 1.7 1.6 1.8
30-day 2.6 2.9 2.7 2.8 2.8 2.9 2.9 2.8 2.8 3.1
l-year 5.1 54 4.7 4.8 4.8 4.9 4.5 4.6 4.6 5.0
3-year 7.7 7.6 7.0 7.0 7.0 6.9 6.5 6.7 6.5 -
5-year 9.6 9.5 8.8 8.6 8.5 8.6 8.1 - - -
Heart Failure (I50)
7-day 1.8 2.7 3.2 3.5 3.1 3.3 3.6 3.3 3.5 3.5
30-day 4.1 6.1 6.4 6.7 6.8 7.1 7.3 6.8 7.1 7.1
1-year 11.6 14.1 13.5 13.6 13.5 13.7 13.2 13.1 13.7 13.7
3-year 18.1 20.5 19.6 19.8 19.7 19.8 19.2 19.3 19.6 -
5-year 22.2 25.2 23.9 23.9 23.6 23.6 23.2 - - -
Heart Disease-Others (I00-109, 130-133, 139, 140-146, 151)
7-day 1.1 2.0 1.9 2.9 2.8 3.2 3.9 3.3 3.2 3.9
30-day 2.3 4.2 4.2 4.6 5.3 4.9 6.4 5.3 55 6.4
1-year 59 8.5 7.7 8.2 8.6 8.9 9.3 8.8 8.8 9.8
3-year 9.4 11.6 11.1 11.5 12.2 12.3 11.6 12.0 11.9 -
5-year 11.8 13.9 13.7 13.4 14.4 14.4 14.0 - - -
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Tables 3—33. Trends in case—fatality rates by heart disease subtypes in Korean females, 2006—2015 (continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Valvular Heart Disease (134-138)
7-day 1.0 1.3 1.0 1.1 1.5 1.5 1.9 2.1 1.9 2.2
30-day 2.0 3.1 3.4 2.9 3.2 4.0 4.4 4.5 4.8 4.4
l-year 5.0 7.5 7.6 6.9 7.3 8.4 8.9 7.8 9.0 8.6
3-year 9.2 10.5 12.3 10.3 10.8 11.6 13.2 12.1 12.7 -
5-year 11.4 13.4 14.8 12.7 13.3 14.6 16.3 - - -

Hypertensive Heart Disease (I11, 113)

7-day 0.9 1.3 1.0 1.4 1.2 1.3 1.1 1.0 1.0 1.2
30-day 2.5 3.5 3.3 3.6 3.3 3.4 2.9 2.8 2.7 3.4
l-year 8.0 9.3 8.2 9.0 8.4 9.0 7.0 6.6 6.8 6.9
3-year 12.9 13.5 13.2 14.0 13.2 12.9 10.8 10.5 10.0 -
5-year 15.8 16.2 16.0 17.2 16.6 15.9 13.2 - - -

Pulmonary Heart Disease (126~118)

7-day 1.8 1.8 2.4 1.6 2.1 2.4 2.8 2.0 2.2 1.6
30-day 3.2 3.3 3.5 3.1 4.1 3.9 4.1 3.5 3.5 2.9
l-year 54 6.7 6.4 6.4 7.0 6.6 7.3 6.6 5.8 54
3-year 7.6 9.7 9.0 9.4 9.7 9.4 9.5 9.3 7.9 -
5-year 9.5 12.5 10.7 10.7 11.9 11.3 10.9 - - -
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Tables 3—34. Trends in case—fatality rates by heart disease subtypes in Korean females, 2006—2015

(continued).
Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Cardiac Arrhythmia (147-149)

7-day 0.5 0.7 0.9 0.8 0.8 0.7 0.6 0.8 0.6 0.8
30-day 0.9 1.4 1.3 1.5 1.4 1.6 1.3 1.7 1.3 1.4
1-year 2.9 4.1 3.8 3.7 3.4 3.9 3.3 3.7 3.5 3.6
3-year 5.7 6.8 6.2 6.3 6.0 6.3 5.9 6.2 6.1 -
5-year 7.8 8.9 8.3 8.4 7.7 8.4 8.1 - - -

Ischemic Heart Disease (120~125)

7-day 1.2 1.5 1.3 1.3 1.4 1.4 1.3 1.3 1.3 1.3
30-day 2.1 2.5 2.2 2.2 2.2 2.2 2.1 2.0 2.1 2.3
l-year 3.9 4.5 3.8 3.8 3.7 3.6 3.4 3.4 3.4 3.6
3-year 5.7 6.1 5.5 55 5.2 5.0 4.8 4.9 4.7 -
5-year 7.1 7.4 6.8 6.7 6.4 6.1 5.9 - - -
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The residence areas with the highest 30—day case—fatality
rates for HD were Daegu, Jeonnam, Gyeongbuk, and Gangwon
(Tables 3—35 and 3—36). Daegu had the highest case—{fatality
rates 30—day and 1—year rates, even though the age—standardized
incidence rate of HD and HD subtypes was the lowest of any of the
residential areas (Tables 3—23).

Jeonnam and Gangwon had relatively higher age—standardized
incidence and case—fatality rates. Busan and Gwangju had higher

age—standardized incidence rates but lower case—fatality rates
(Tables 3—23 and 3—35).
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Tables 3—35. Thirty—day heart disease (HD) case—fatality rates by residence areas in Korea, 2015.

Dae
jeon/ Seo
Residence Dae Jeon Guag Gang Guag Guag Jeju Se ul/ CGug Jeon Ul Bu Gwmag
areas gu nam buk won nam gi ) jong/ In buk buk san san ju
Girg demn
nam
HD Total 32 30 28 28 27 25 25 24 23 23 23 22 20 19
Heart 81 77 72 68 65 67 66 63 67 56 50 77 68 64
Failure
HD-others 5.6 72 44 73 68 76 65 45 64 79 62 71 49 62
Valvular 54 41 34 46 50 36 36 53 47 20 38 12 35 28
HD
Hypertensive oo o5 51 37 28 30 32 56 27 16 22 24 21 24
HD
Pulmonary 5, 47 35 95 33 15 00 30 18 35 30 62 51 18
HD
Ischemic 25 24 20 18 18 17 14 18 16 16 16 15 12 15
HD
Arhythmia 18 20 14 23 12 12 14 12 10 08 16 10 14 11
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Tables 3—36. One—year heart disease (HD) case—fatality rates by residence areas in Korea, 2015.

Dae
jeon/ Seo
Residence Dae Jeon Gug Gang Guag Jeju Se ul/ CGug Jeon Ul Bu Gwg
areas gu nam buk won nam gi ) jong/ In buk buk san san ju
Girg demn
nam
HD Total 49 46 47 44 44 38 33 39 35 37 38 36 33 28
He_"’“"t 152 136 132 126 135 133 116 126 130 11.8 11.6 129 128 125
Failure
HD-others 8.2 113 73 106 102 106 91 80 97 117 83 98 77 8.1
Valvular 77 96 66 75 83 77 73 71 79 80 9.0 49 64 47
HD
Hypertensive g, 71 108 68 69 54 95 103 65 43 35 40 43 42
HD
Pulmonary — ,5 79 79 51 55 30 19 60 34 47 60 99 70 44
HD
Ischemic 38 36 33 28 30 28 17 29 25 27 27 25 23 24
HD
Arrhythmia 40 44 34 45 31 30 20 30 23 32 35 24 30 27
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Chapter 4. Trends in Incidence and Case
Fatality Rates for Ischemic Heart Disease in

Korea (2006—2015).

4.1. Background

Cardiovascular disease 1s an important global health concern
(Sidney et al. 2017). Western countries (which have relatively high
levels of income) have decreased mortality due to IHD, while in a
majority of other regions, there has either been no change or a
gradual decrease in IHD mortality (Sidney et al. 2017; Ford et al.
2014; Ritchey et al. 2014; Bhatnagar et al. 2016; Zhang et al. 2016;
Mendy et al. 2017). Coronary artery disease (CAD), especially MI,
1s a major cause of death in the Asia—Pacific region; however, there
1s a lack of data on the characteristics of patients with acute MI in
Asia (Kim et al. 2019). In Korea, death rates for THD continue to
increase (Lee et al, 2015; Kim et al. 2013; Kim et al. 2019).

The increase in IHD mortality i1s affected by the increased
incidence of IHD fatality rates. Incidence is an important metric for
explaining potentially undesirable changes in disease trajectories.
However, there is currently a substantial gap in our knowledge due
to the lack of nationally representative data on the incidence of IHD
(Ford et al. 2014).

The total incidence of IHD was approximately 80,000 persons
in 2015, accounting for more than 60% of all HD persons (Seo et al.
2020). In this study, the age—standardized incidence rate of IHD
decreased over the course of 10 years, whereas the incidence of
AMI increased similarly (Kim et al. 2019). Therefore, it is

necessary to identify IHD subtypes with differential incidences.
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IHD is the most prevalent HD subtype (Mendy et al. 2017); this
category of IHD, includes AP, MI, and asymptomatic heart ischemia
(Tables 4—1). Patients with IHD typically die as a result of CAD
(Gwon et al. 2020). IHD encompasses a wide range of coronary
artery infarctions, including AP, MI, and other similar diagnoses. AP
is composed of stable AP, unstable AP, and variant AP, while MI is
comprised STEMI, NSTEMI, and other similar diagnoses. Some
Korean studies have investigated trends in incidence and
case—fatality to identify the reason for trends towards increasing
[HD mortality; however, these studies have focused on AMI. As a
result, there 1is little evidence regarding trends for the
aforementioned IHD subtypes (Hong et al. 2009; Kim et al. 2013;
Kim et al. 2019).

To establish an effective public health policy, it is important to
investigate IHD subtypes by examining recent trends in incidence
and fatality rates. This will decrease the burden of IHD by providing
feedback on past disease control efforts and by modifying current
health policies (Ford et al. 2014). Therefore, we aimed to
investigate national trends in incidence and case—fatality rates for
IHD and its subtypes, AP and its subtypes, and MI and its subtypes
in Korea from 2006 to 2015.
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Tables 4—1. Explanations of International Classification of

Diseases—10 (ICD—10) codes regarding ischemic heart disease.

ICD-10 codes Code name
120 Angina pectoris
121 Acute myocardial infarction

subsequent ST elevation (STEMI) and non-ST elevation

122
(NSTEMI) myocardial infarction
Certain current complications following ST elevation

123 (STEMI) and non-ST elevation (NSTEMI) myocardial
infarction (within the 28 day period)

124 Other acute ischemic heart diseases

125 Chronic ischemic heart disease

4.2. Methods

We implemented following steps for calculating the yearly
incidence of IHD and IHD subtypes. First, we collected NHIS claims
data on inpatients with IHD as their primary diagnosis between
2003 and 2015 and IHD as a cause of death between 2006 and
2017 from Statistics Korea in order to calculate the yearly
incidence of THD.

Second, we used the [ICD—10 codes 120—125 to define IHD and
classified IHD subtypes as AP (120), MI (I21-122), and
miscellaneous (other) IHD diagnoses (I123—125). Furthermore, we
classified the AP subtypes as stable AP (120.8—120.9), unstable AP
(I20.0), and variant AP (120.1); MI subtypes were classified as
STEMI (121.0-121.3, 122.0—-122.1, 122.8), NSTEMI (I21.4), and MI
(other diagnoses) (I21.9, 122.9) (Tables 4—2) (Zhang et al. 2016).
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We were able to include people who died of IHD, AP, MI, and IHD
(other diagnoses) within these incidence measures. However,
deaths from AP subtypes (stable AP, unstable AP, variant AP) and
MI subtypes (STEMI, NSTEMI, other MI diagnoses) were not
included within the incidence measures during each year, because
the cause of death records from Statistics Korea included only
three digits (i.e. did not include the fourth and fifth digits) of the
ICD—10 codes.

Third, we calculated crude incidence rates stratified by sex and
age group. The age groups were subdivided into those aged < 40
years, 40—49 years, 50—59 years, 60—69 years, 70—79 years, and
80 years or older.

Fourth, age—standardized incidence was determined from the
standard population; specifically, this measure constructed based on
resident registration central population in 2005 and based on yearly
modifications in population age derived from yearly

age—standardized death rates (Statistics Korea 2018).
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Tables 4—2. C(Classification of International Classification of
Diseases—10 (ICD—10) codes for ischemic heart disease (IHD)
and its subtypes.

IHD subtypes ICD-10 codes

Angina Pectoris 121

Stable AP 120.8~120.9

Unstable AP 120.0

Variant AP 120.1
Myocardial Infarction 121~122

NSTEMI 121.4

STEMI 121.0~121.3, 122.0~122.1, 122.8

MI-others 121.9, 122.9
IHD-others 123~125

We implemented the following steps to calculate case—fatality
rates for IHD and its subtypes. First, we collected data on patients'
causes of death from Statistics Korea by linking the patients'
personal identification numbers with the incidence of overall THD,
IHD subtypes, AP subtypes, and MI subtypes during each year. We
only included individuals who died of heart disease in these
estimates.

Second, using the NHIS claims database, we calculated
case—fatality rates by considering the difference between the date
of first admission for THD and the date of death due to heart
disease. We classified these data into 7—day, 30—day, 1-—year,
3—year, and b—year cumulative case—fatality rates. Using the same

method, we calculated the case—fatality rate for each IHD subtype.
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We used SAS software (version 9.4, SAS Institute, Cary, US)
for all analyses and performed the Cochran—Armitage trend test to

evaluate trends in incidence (Cui et al. 2017).

4.3. Results

The incidence rates for IHD and its subtypes were divided into
those who were diagnosed at the hospital and those who died from
the disease (Tables 4—3 and 4—4). Those diagnosed at the hospital
were divided into survivors and those who died. The number of
people who died of ITHD and its subtypes outside of hospital showed

a tendency to increase over time.

In 2015, the incidence of AP was approximately twice that of
MI or of miscellaneous (other) IHD diagnoses, but there was little
difference between MI and other IHD diagnoses in terms of
incidence) (Tables 4—5 to 4—10). The percentage of males with MI
increased from 63.3% in 2006 to 72.6% in 2015. Over the past 10
years, the incidence of IHD and its subtypes as well as the crude
rates of MI and IHD increased, whereas the crude rates (per
100,000 persons) for IHD and AP and age—standardized rates (per
100,000 persons) for IHD and its subtypes decreased (p for trend <
0.0001) (Tables 4—5).
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Tables 4—3. Annual incidence of ischemic heart disease and its subtypes according to incident types.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Ischemic Heart Disease (120~125)
In-hospital

Alive 77,829 79,640 78,079 78,652 80,553 81,399 83,460 80,430 83,182 79,498

Death 1,804 2,144 1,774 1,683 1,692 1,687 1,693 1,551 1,565 1,587
Out-of-hospital

Death 407 781 744 847 954 1,073 1,127 1,169 1,278 1,211
Angina Pectoris (120)
In-hospital

Alive 54,832 57,611 56,094 56,5644 58,254 58,689 59,664 56,977 59,100 55,635

Death 132 158 118 105 136 139 157 131 130 123
Out-of-hospital

Death 101 173 152 160 164 209 184 189 206 188
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Tables 4—4. Annual incidence of ischemic heart disease and its subtypes according to incident types

(continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Myocardial Infarction (121~122)

In-hospital

Alive 18,214 18,154 17,259 17,243 17,217 17,954 19,024 20,123 21,326 20,866
Death 1,111 1,445 1,301 1,208 1,161 1,167 1,074 1,101 1,190 1,212
Out-of-hospital

Death 490 998 1,052 1,262 1,352 1,466 1,609 1,615 1,806 1,825

Ischemic Heart Disease-others (123~125)
In-hospital
Alive 17,606 18,415 20,884 21,415 22,326 22,445 22,549 20,739 20,882 19,768
Death 145 249 213 205 260 238 292 223 215 211
Out-of-hospital
Death 232 566 542 589 769 848 960 832 820 864
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Tables 4—5. Annual incidence and incidence rates for angina pectoris in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfartred

Angina Pectoris (120)
Incidence persons 55,065 57,942 56,364 56,809 58,554 59,037 60,005 57,297 59,436 55971 <.0001

Mean age, years 6L 2415 @516 @916 @IHl7 @3H16 @6H16 7417 640417 e43tll7
Total Incidence rate (per 100,000 persons-year)
Crude rate 111.8 116.6 1127 113.0 1158 1160 1173 111.4 1148 107.6

Age-standardized rate  107.2  107.8  100.8  97.4 96.6 93.6 91.5 84.4 84.4 76.4

Male

Incidence persons 29,983 31,439 30,884 32,036 33,431 33,889 34,791 33,648 35,104 33,775
Male, % 54.5 54.3 54.8 56.4 57.1 57.4 58.0 58.7 59.1 60.3
Mean age, years PB4 82415 Q316 &AL 8915 6L3H15 6615 6l6H15 61914 823H14
Male Incidence rate (per 100,000 person-years)

Crude rate 121.2  126.0 123.0 1269 131.7 132.7 1357 1305 1354 129.6

Age-standardized rate 1277  128.1  120.7 120.0 1204 1174 116.0 108.1 108.4  100.3

Female

Incidence persons 25,082 26,503 25,480 24,773 25,123 25,148 25,214 23,649 24,332 22,196
Female, % 455 45.7 45.2 43.6 42.9 42.6 42.0 41.3 40.9 39.7
Mean age, years B16H10 6A7HLD 62410 7410 6912 &1Hl2 @2413 7413 6/0H14  6/4H14
Female Incidence rate (per 100,000 person-years)

Crude rate 102.4 107.2 102.3  98.9 99.7 99.1 98.8 92.1 94.2 85.5

Age-standardized rate  88.6 89.6 82.5 76.7 74.8 71.9 69.2 62.4 61.9 54.1
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Tables 4—6. Crude incidence rates for angina pectoris by age group in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 5.6 5.8 5.6 52 53 5.1 4.9 4.6 4.6 4.1
40-49 79.3 79.0 72.6 68.7 69.3 63.6 62.5 59.8 59.3 53.1
50-59 250.3 242.5 217.2 211.9 205.6 200.6 192.5 179.5 180.2 163.6
60-69 482.1 485.7 458.8 439.9 434.6 424.8 421.0 377.0 373.6 329.5
70-79 578.1 601.2 574.2 558.0 553.0 539.8 520.5 483.3 488.3 455.2
&0+ 394.6 413.5 397.8 411.5 430.0 426.7 431.6 406.2 410.6 387.3

Male (per 100,000 person-years)

0-39 8.2 8.6 8.5 7.8 8.2 7.8 7.5 7.1 6.8 6.3
40-49 104.5 103.5 97.7 96.0 96.9 89.2 88.2 86.1 87.3 78.1
50-59 309.5 293.9 269.7 268.9 264.5 260.2 245.5 237.2 239.9 223.6
60-69 545.2 552.5 527.9 526.9 524.0 522.6 528.9 478.6 474.3 430.7
70-79 636.4 669.3 620.0 617.8 627.1 598.5 592.9 545.3 557.2 531.6
&0+ 501.5 516.5 506.0 529.4 555.9 566.8 586.9 525.0 516.7 498.5

Female (per 100,000 person-years)

0-39 2.8 2.8 2.5 2.3 2.2 2.3 2.1 1.9 2.1 1.7
40-49 52.9 53.6 46.6 40.3 40.7 36.8 35.8 32.6 30.3 27.3
50-59 191.0 190.8 164.2 154.3 146.2 140.6 138.9 121.2 119.8 102.8
60-69 427.1 426.6 396.9 361.1 352.9 334.5 320.6 281.8 278.2 233.8
70-79 541.8 557.4 544.0 517.7 501.9 498.4 468.2 430.0 437.3 397.7
& 350.5 371.4 353.9 363.7 379.2 370.0 367.7 356.4 365.0 338.2
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Tables 4—7. Annual incidence and incidence rates for myocardial infarction in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend
Myocardial Infarction (121~122)
Incidence persons 19,815 20,597 19,612 19,713 19,730 20,587 21,707 22,839 24,322 24,903 <.0001
Mean age, years BA9H32 h4+33 h8H32 h8+33 h8t34 Rl434 G2434 hoH36 2436 6536
Total Incidence rate (per 100,000 persons-year)
Crude rate 40.2 41.5 39.2 39.2 39.0 40.4 42.4 44 4 47.0 479
Age-standardized rate 38.4 38.0 34.6 33.2 32.0 31.9 32.2 32.9 33.7 33.2
Male
Incidence persons 12,534 13,058 12,653 12,895 13,179 13,783 14,669 15,653 16,794 17,353
Male, % 63.3 63.4 64.5 65.4 66.8 67.0 67.6 68.5 69.0 72.6
Mean age, years 6L1H29 6L5+29 61828 61828 618128 @24128 @2427 @Q0£29 @328 @727
Male Incidence rate (per 100,000 person-years)
Crude rate 50.7 52.3 50.4 51.1 51.9 54.0 57.2 60.7 64.8 66.6
Age-standardized rate 55.0 54.7 50.7 49.3 48.3 48.3 49.3 50.8 52.4 52.1
Female
Incidence persons 7,281 7539 6,959 6,818 6551 6,804 7,038 7,186 7,528 6,550
Female, % 36.7 36.6 355 34.6 33.2 33.0 32.4 315 31.0 27.4
Mean age, years 74010 723H09 BOHO8 AB5HO5  B8HOT7 A0 A5H08  A5H09 ALl A24113
Female Incidence rate (per 100,000 person-years)
Crude rate 29.7 30.5 27.9 27.2 26.0 26.8 27.6 28.0 29.2 29.1
Age-standardized rate 23.7 23.1 20.2 18.7 17.2 16.9 16.5 16.3 16.2 15.5
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Tables 4—8. Crude incidence rates for myocardial infarction by age group in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 2.2 2.2 1.8 1.8 1.9 1.7 1.7 2.1 2.1 2.0
40-49 26.7 26.1 24.1 23.7 23.5 23.2 24.9 26.9 27.7 27.2
50-59 68.0 65.8 59.6 58.5 55.7 58.2 58.5 60.2 62.8 62.1
60-69 136.4 132.3 120.6 112.8 110.9 106.6 109.1 110.6 112.8 110.9
70-79 261.4 258.1 231.8 222.6 208.7 206.0 202.0 200.5 200.7 168.5
&0+ 371.3 400.5 377.3 359.9 338.2 355.1 355.1 343.1 358.6 349.9

Male (per 100,000 person-years)

0-39 3.8 3.8 3.2 3.2 3.4 3.1 3.1 3.9 3.8 3.6
40-49 46.0 45.9 42.9 43.0 42.8 41.5 45.3 49.2 50.4 49.5
50-59 111.5 109.8 100.0 101.0 97.0 101.6 102.7 106.5 111.1 110.4
60-69 190.1 187.9 179.1 169.9 167.8 164.5 171.7 172.8 180.5 179.5
70-79 327.2 319.0 294.9 274.8 274.2 271.0 262.6 263.6 268.4 271.5
&0+ 458.0 485.2 447.8 445.7 405.9 432.4 434.4 423.1 438.6 421.9

Female (per 100,000 person-years)

0-39 0.4 0.4 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.2
40-49 6.5 5.5 4.6 3.6 3.3 4.1 3.8 3.7 4.1 4.1
50-59 24.4 21.6 18.9 15.7 14.1 14.4 13.9 13.3 14.0 13.3
60-69 89.4 83.1 68.3 61.1 58.8 53.1 50.8 52.4 48.7 45.9
70-79 220.4 219.0 190.2 187.3 163.5 160.1 158.2 154.4 150.6 142.0
& 335.5 365.8 348.7 325.0 310.9 323.8 322.6 309.5 324.1 318.0
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Tables 4—9. Annual incidence and incidence rates for miscellaneous (other) ischemic heart disease
(IHD) diagnoses in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend

Miscellaneous (other) IHD diagnoses
Incidence persons 17,983 19,230 21,639 22,209 23,355 23,531 23,801 21,794 21,917 20,843 <.0001

Mean age, years G522  h2H23 6h0HZ2 h2H21 &h6H23 822 G023  4tI23 423 &h8t24
Total Incidence rate (per 100,000 persons-year)

Crude rate 36.5 38.7 43.3 447 46.2 46.2 46.5 42.4 42.3 40.1
Age-standardized rate 34.9 35.5 38.3 37.6 38.0 36.7 35.5 31.2 30.3 27.7
Male

Incidence persons 10,162 10,865 12,768 13,180 13,968 14,439 14,659 13,477 13,677 13,194
Male, % 56.5 56.5 59.0 59.3 59.8 61.4 61.6 61.8 62.4 63.3
Mean age, years 6L6H19 61921 619H20 &3H19 86H20 &R0HI9 &2H19 &4H19 &6H19 &8H19
Male Incidence rate (per 100,000 person-years)

Crude rate 41.1 43.6 50.9 52.2 55.0 56.5 57.2 52.3 52.7 50.6
Age-standardized rate 44.3 45.3 50.7 50.1 51.0 50.5 49.0 43.3 42.3 39.2
Female

Incidence persons 7,821 8,365 8871 9,029 9,387 9,092 9,142 8,317 8,240 7,649
Female, % 435 435 41.0 40.7 40.2 38.6 38.4 38.2 37.6 36.7
Mean age, years @R3H16 @314 @41 @4H12 NIH3 03414 05H5  713H12 712415 719414
Female Incidence rate (per 100,000 person-years)

Crude rate 31.9 33.8 35.6 36.0 37.2 35.8 35.8 32.4 31.9 29.5

Ape-standardized rate 26.5 26.7 27.1 26.5 7%6.2 24.4 23.4 20.1 19.3 ek 3]
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Tables 4—10. Crude incidence rates by age group for miscellaneous (other) ischemic heart disease

diagnoses in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 1.4 1.5 1.6 1.5 1.6 1.4 1.4 1.2 1.4 1.2
40-49 20.1 20.2 22.7 22.0 22.0 20.5 20.9 17.9 17.3 16.0
50-59 68.4 65.4 72.5 71.9 68.3 68.0 64.7 58.7 55.9 50.6
60-69 150.0 147.5 159.9 159.0 161.2 156.1 149.8 127.0 125.6 112.8
70-79 222.8 239.1 254.9 244.5 250.6 243.0 235.2 206.6 197.5 183.3
&0+ 259.9 294.9 292.4 294.0 313.6 298.9 290.0 275.2 260.9 242.9
Male (per 100,000 person-years)
0-39 2.1 2.3 2.7 2.4 2.5 2.2 2.3 2.0 2.3 2.0
40-49 29.7 30.8 36.0 34.6 35.6 33.2 33.3 29.7 28.2 26.5
50-59 96.5 93.8 104.1 104.0 101.6 101.9 97.9 89.7 86.0 80.1
60-69 187.4 186.1 210.7 208.7 212.5 212.8 205.1 176.4 176.1 161.5
70-79 250.9 266.3 294.2 287.8 297.4 297.8 291.5 253.3 243.9 224.7
80+ 296.2 329.8 352.2 362.8 383.8 385.7 363.7 336.1 324.6 309.5
Female (per 100,000 person-years)
0-39 0.7 0.5 0.4 0.5 0.6 0.5 0.5 0.3 0.5 0.4
40-49 10.0 9.2 8.9 9.0 7.8 7.2 8.0 5.6 5.9 5.0
50-59 40.2 36.8 40.6 39.4 34.7 33.8 31.3 27.3 25.5 20.7
60-69 117.5 113.3 114.3 113.9 114.3 103.7 98.2 80.7 77.9 66.9
70-79 205.2 221.7 228.9 215.275 218.2 204.4 194.5 172.5 163.1 152.1
80+ 244.9 280.6 268.2 266.0 285.3 263.8 259.8 249.7
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The mean age for IHD occurrence as well as the ratio of male
to female patients with IHD or its subtypes increased during this
period. In 2015, stable AP had the highest incidence, followed by
unstable AP and variant AP (Tables 4—11 to 4—16). In the last 10
years, the incidence and crude rates of stable and variant AP
increased (per 100,000 persons), whereas unstable AP decreased.
The age—standardized incidence rates (per 100,000 persons) or
stable and unstable AP decreased, whereas that of variant AP
increased. The mean age of occurrence and the ratio of men to
women with AP and its subtypes increased during this time. The
mean age of occurrence of stable AP increased from 61.8 years in
2006 to 65.5 years in 2015 (Tables 4—11).

The incidence of MI was more than three times that of NSTEMI
or STEMI, and there was a slight difference between NSTEMI and
STEMI in 2015 (Tables 4—18 to 4—22). In the past 10 years, the
population incidence, crude rates, and age—standardized rates of
NSTEMI and STEMI increased, but those of miscellaneous (other)
MI diagnoses decreased. The age—standardized rate of NSTEMI
increased from 1.9 persons (per 100,000) in 2006 to 9.7 persons
(per 100,000) in 2015 (Tables 4—19). The mean age as well as the
ratio of men to women with MI subtypes increased during this time.
The proportion men with STEMI increased from 67.5% in 2006 to 76.4%
in 2015 (Tables 4—21).
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Tables 4—11. Annual incidence and incidence rates for stable angina pectoris in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortred

Stable Angina Pectoris (120.8~120.9)
Incidence persons 28,860 32,463 34,135 35,024 35,074 35563 35,835 33,170 35,765 33,616 <.0001

Mean age, years 6L8t14 ®4+14 @7+15 @2413 @5H15 @914 642414 4514 BA9Il3 6514
Total Incidence rate (per 100,000 persons-year)
Crude rate 58.6 65.4 68.3 69.6 69.3 69.9 70.0 64.5 69.1 64.6

Age-standardized rate  56.2 60.4 61.0 60.0 57.8 56.3 54.4 48.6 50.3 45.3

Male

Incidence persons 15,329 17,407 18,504 19,545 19,638 19,965 20,286 19,046 20,656 19,748
Male, % 53.1 53.6 54.2 55.8 56.0 56.1 56.6 57.4 57.8 58.7
Mean age, years MBS Q4H14 QAL 612413 6l5H14 Q012 @3413 @6H13 30HLl @512
Male Incidence rate (per 100,000 person-years)

Crude rate 62.0 69.8 73.7 77.4 77.4 78.2 79.1 73.9 79.6 75.8

Age-standardized rate  65.3 71.0 72.5 73.4 70.9 69.3 67.8 61.3 63.6 58.5

Female

Incidence persons 13,5631 15,056 15,631 15,479 15436 15598 15,549 14,124 15,109 13,868
Female, % 46.9 46.4 45.8 44.2 44.0 43.9 43.4 42.6 42.2 41.3
Mean age, years 09 H6H1L]1  GZ2Hl]l  8H09 GI1H01 @4Hll  G6H10 671411 6/5410 684411
Female Incidence rate (per 100,000 person-years)

Crude rate 55.2 60.9 62.8 61.8 61.2 61.5 60.9 55.0 58.5 53.4

Age-standardized rate 48.0 50.9 50.6 47.9 45.9 44.5 42.4 37.1 38.1 33.2
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Tables 4—12. Crude incidence rates by age group for stable angina pectoris in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 3.0 3.2 3.4 2.9 2.9 2.7 2.5 2.1 2.1 1.8
40-49 40.7 42.2 42.2 38.5 38.0 33.3 33.2 30.2 28.8 25.7
50-59 132.1 133.9 128.0 126.4 118.3 116.0 109.5 98.3 102.0 89.8
60-69 257.7 280.3 282.9 282.4 268.8 266.7 258.7 226.1 236.2 203.1
70-79 299.1 337.8 356.3 353.3 343.8 339.0 324.5 294.9 311.1 295.5
&0+ 192.7 2271.7 239.1 253.8 263.3 263.9 274.9 250.2 265.9 265.9

Male (per 100,000 person-years)

0-39 4.3 4.6 5.0 4.4 4.4 4.0 3.8 3.2 3.0 2.8
40-49 51.9 54.2 54.8 52.8 52.0 45.6 46.5 42.3 42.3 37.8
50-59 157.6 158.4 156.2 157.7 149.9 147.0 135.3 125.5 132.6 119.5
60-69 281.7 321.1 329.7 339.1 319.1 325.5 321.7 286.6 297.2 265.1
70-79 329.3 374.1 382.1 393.6 388.9 373.3 364.5 330.0 354.3 341.1
80+ 248.8 276.7 301.7 328.2 335.8 347.9 371.6 339.0 340.5 341.7

Female (per 100,000 person-years)

0-39 1.5 1.7 1.6 1.4 1.2 1.3 1.1 0.9 1.1 0.8
40-49 29.1 29.6 29.0 23.6 23.4 20.5 19.3 17.8 14.9 13.2
50-59 106.6 109.3 99.5 94.8 86.6 84.7 83.5 70.8 71.1 59.7
60-69 236.7 244.2 241.1 230.9 222.8 212.7 200.0 169.4 178.6 144.6
70-79 280.3 314.5 339.3 326.1 312.6 314.8 295.6 269.2 279.1 261.3
8O+ 169.5 207.7 213.7 223.6 234.0 229.9 235.2 212.9 233.8 232.4
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Tables 4—13. Annual incidence and incidence rates for unstable angina pectoris in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfartred

Unstable Angina Pectoris (120.0)
Incidence persons 24,435 25,598 23,139 23,582 24,966 25,161 25,595 25,030 24,820 23,524 <.0001

Mean age, years 830409 634+111 &38H11 A1+l fA2H12  6A6H12 0Ll 6h2Hl]l  6h3Hl2  6h4tll2
Total Incidence rate (per 100,000 persons-year)
Crude rate 49.6 51.5 46.3 46.9 49.4 49.4 50.0 48.7 48.0 45.2

Age-standardized rate  47.5 47.5 41.1 40.1 40.9 39.6 38.6 36.3 34.7 31.6

Male

Incidence persons 13,988 14,504 13,122 13,789 14,886 15,041 15,624 15410 15,326 14,849
Male, % 57.2 56.7 56.7 58.5 59.6 59.8 61.0 61.6 61.7 63.1
Mean age, years Q7H09 6l2411 614412 6l7ALl Q20411 3411 @9410 @8£09 @910 &2+409
Male Incidence rate (per 100,000 person-years)

Crude rate 56.6 58.1 52.3 54.6 58.7 58.9 60.9 59.8 59.1 57.0

Age-standardized rate  59.9 59.4 51.5 51.7 53.7 52.1 52.0 49.2 47.0 43.8

Female

Incidence persons 10,477 11,094 10,017 9,793 10,080 10,120 9,971 9,620 9,494 8,675
Female, % 42.8 43.3 43.3 41.5 40.4 40.2 39.0 38.4 38.3 36.9
Mean age, years BHIN3 2404 68H02 6/4+104 6/5H06 @0H04 @R3+H05 @004 &A1406 &B3+I05
Female Incidence rate (per 100,000 person-years)

Crude rate 42.6 44.9 40.2 39.1 40.0 39.9 39.1 37.5 36.8 33.4

Age-standardized rate  36.4 36.9 31.8 29.6 29.3 28.2 26.6 24.5 23.3 20.4
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Tables 4—14. Crude incidence rates by age group for unstable angina pectoris in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)20.6
0-39 1.6 1.7 1.4 1.3 1.4 1.3 1.2 1.1 1.1 1.0
40-49 30.0 29.7 24.8 24.8 25.3 23.3 21.9 20.6 21.0 18.6
50-59 105.3 102.6 85.7 83.6 82.2 78.6 74.3 71.6 68.8 64.4
60-69 223.3 219.1 192.8 182.4 188.9 183.4 182.4 167.0 155.5 138.3
70-79 286.1 296.8 260.2 258.0 259.9 257.5 252.3 240.0 230.7 214.4
80+ 180.5 196.5 182.7 194.7 204.9 205.7 206.9 202.6 192.5 174.1

Male (per 100,000 person-years)

0-39 2.6 2.6 2.3 2.0 2.3 2.1 1.9 1.8 1.7 1.7
40-49 42.8 42.3 37.4 37.3 38.4 354 33.5 32.9 33.3 30.2
50-59 143.3 1355 114.9 1155 113.9 111.9 106.8 106.0 101.4 96.4
60-69 270.5 260.1 228.5 230.2 2445 238.2 244.3 224.3 211.1 190.9
70-79 320.5 341.8 286.7 289.0 300.1 290.7 294.1 280.9 269.5 257.2
80+ 239.6 262.1 246.9 259.4 279.2 286.7 302.8 264.8 246.5 232.5

Female (per 100,000 person-years)

0-39 0.7 0.6 0.5 0.4 0.5 0.4 0.5 0.3 0.4 0.3
40-49 16.7 16.6 11.8 11.9 11.7 10.8 9.8 7.9 8.3 6.7
50-59 67.2 69.5 56.2 51.4 50.1 45.1 41.4 36.7 35.7 32.0
60-69 182.1 182.8 160.8 139.1 138.1 132.7 124.8 113.3 102.9 88.6
70-79 264.7 267.9 242.7 237.1 232.1 234.1 222.2 210.2 202.0 182.2

8O+ 156.1 169.6 156.6 168.480 174.5 173.0 167.5 176.5 169.3 148.3



Tables 4—15. Annual incidence and incidence rates for variant angina pectoris in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortred
Variant Angina Pectoris (120.1)
Incidence persons 4,584 4965 5,211 5832 6,428 6,880 7545 7,628 7,780 7,417 <.0001
Mean age, years Thetll4 HheHl4 H516 H7AL3 H9HI4 B84 5311 5/3H12  5/5H13 576410
Total Incidence rate (per 100,000 persons-year)
Crude rate 9.3 10.0 10.4 11.6 12.7 13.5 14.7 14.8 15.0 14.3

Age-standardized rate 9.0 9.4 9.5 10.3 10.9 11.3 12.0 11.9 11.8 10.9

Male

Incidence persons 2,607 2,801 2,941 3263 3559 3,979 4335 4520 4,599 4,438
Male, % 56.9 56.4 56.4 55.9 55.4 57.8 57.5 59.3 59.1 59.8
Mean age, years KI5 K014 K97 K94 HIHl4 H2414 BIHL3 B3 H2414 H4HI10
Male Incidence rate (per 100,000 person-years)

Crude rate 10.5 11.2 11.7 12.9 14.0 15.6 16.9 17.5 17.7 17.0

Age-standardized rate  10.6 11.0 11.2 11.9 12.6 13.7 14.4 14.7 14.5 13.6

Female

Incidence persons 1,977 2,164 2,270 2,569 2,869 2,901 3,210 3,108 3,181 2,979
Female, % 43.1 43.6 43.6 44.1 44.6 42.2 42.5 40.7 40.9 40.2
Mean age, years 5/9H09  5/8Hll ReHLl RBHH08 HOH09 BIH09 HOL08 H2406 H4H09  H4HQ7
Female Incidence rate (per 100,000 person-years)

Crude rate 8.1 8.8 9.1 10.3 11.4 11.4 12.6 12.1 12.3 11.5

Age-standardized rate 7.4 7.8 7.9 8.6 9.3 9.0 9.7 9.2 9.1 8.4
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Tables 4—16. Crude incidence rates by age group for variant angina pectoris in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 1.1 1.2 1.2 1.3 1.5 1.6 1.6 1.7 1.7 1.5
40-49 12.9 13.6 12.7 13.1 14.1 14.6 14.5 14.6 15.3 14.3
50-59 26.0 27.0 26.4 29.8 31.1 32.9 34.8 33.7 32.8 31.3
60-69 31.5 33.0 35.0 37.5 40.1 41.2 46.4 46.1 44.1 40.8
70-79 23.2 23.5 277.5 29.4 31.6 31.1 33.3 31.5 31.9 28.6
80+ 7.8 8.2 10.2 9.5 12.0 12.2 14.5 12.2 14.8 12.0

Male (per 100,000 person-years)

0-39 1.7 1.8 1.8 1.9 2.2 2.3 2.3 2.7 2.5 2.2
40-49 15.8 16.8 15.3 16.5 17.7 19.1 18.3 19.3 20.3 18.5
50-59 29.5 30.1 30.3 33.9 34.7 37.6 39.0 38.9 38.6 38.0
60-69 35.1 35.8 38.8 39.9 42.0 46.8 54.3 54.7 50.5 48.2
70-79 26.9 27.4 30.8 32.9 33.2 33.6 39.2 36.1 37.7 33.1
80+ 11.6 10.0 14.9 10.6 16.6 18.0 18.5 19.0 20.3 16.2

Female (per 100,000 person-years)

0-39 0.6 0.7 0.6 0.7 0.7 0.7 0.8 0.7 0.8 0.7
40-49 9.8 10.1 10.0 9.6 10.3 9.8 10.6 9.7 10.1 9.9
50-59 22.6 23.8 22.4 25.7 27.5 28.1 30.5 28.5 26.9 24.5
60-69 28.3 30.5 317 353 38.3 36.0 39.2 38.0 38.0 33.9
70-79 20.9 21.0 254 27.1 30.4 29.3 29.1 28.1 27.5 25.2
8O+ 6.2 7.4 8.3 9.1 10.1 9.8 12.8 9.3 12.5 10.1
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Tables 4—17. Annual incidence and incidence rates for miscellaneous (other) myocardial infarction
diagnoses in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend
Miscellaneous (other) Myocardial Infarction diagnoses (121.9, 122.9)
Incidence persons 13,716 13,881 12,826 11,863 11,270 10,756 10,866 10,402 10,015 10,215 <.0001
Mean age, years BA8H37 432 @833 933 G434 @335 G434 G036 G436 6437
Total Incidence rate (per 100,000 persons-year)
Crude rate 279 279 25.7 23.6 22.3 21.1 21.2 20.2 19.3 19.6

Age-standardized rate 26.6 25.6 22.6 20.0 18.3 16.7 16.1 15.0 13.8 13.6

Male

Incidence persons 8,677 8,758 8,265 7,766 7546 7,119 7,304 7,072 6,915 7,092
Male, % 63.3 63.1 64.4 65.5 67.0 66.2 67.2 68.0 69.0 69.4
Mean age, years 6L1£129 6528 61829 61928 6l8H27 @3H29 @3H27  6l9H28 @427 @528
Male Incidence rate (per 100,000 person-years)

Crude rate 35.1 35.1 32.9 30.8 29.7 27.9 28.5 27.4 26.7 27.2

Age-standardized rate 38.1 36.7 33.2 29.7 27.7 25.0 24.6 22.9 21.6 21.3

Female

Incidence persons 5039 5,123 4,561 4,097 3,724 3,637 3,562 3,330 3,100 3,123
Female, % 36.7 36.9 35.6 34.5 33.0 33.8 32.8 32.0 31.0 30.6
Mean age, years 7011 720410 7BOHO8 R4H05 AR7A08  MA2HI0  AH0T7  AGH10  AIHLD A4HL3
Female Incidence rate (per 100,000 person-years)

Crude rate 20.6 20.7 18.3 16.4 14.8 14.3 14.0 13.0 12.0 12.0

Age-standardized rate 16.5 15.8 13.2 11.2 83

9.8 9.1 8.3 7.5 6.6 64 37



Tables 4—18. Crude incidence rates by age group for miscellaneous (other) myocardial infarction
diagnoses in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 1.5 1.4 1.2 1.1 1.1 1.0 0.8 0.9 0.8 0.9
40-49 18.4 17.1 15.3 13.7 13.7 11.6 12.1 12.2 10.9 11.1
50-59 47.7 45.4 39.2 35.6 31.6 29.8 29.2 28.0 25.8 25.8
60-69 95.2 89.5 78.3 68.7 63.8 55.7 54.3 49.9 46.2 44.6
70-79 180.4 174.7 152.0 133.6 118.4 107.4 101.2 90.3 83.0 81.8
&0+ 251.6 263.4 250.7 217.0 191.7 192.5 182.6 158.5 151.7 143.9

Male (per 100,000 person-years)

0-39 2.6 2.5 2.2 1.9 2.0 1.7 1.5 1.7 1.5 1.6
40-49 31.3 29.8 27.4 24.9 25.0 20.8 21.9 22.1 20.0 20.4
50-59 77.3 75.4 65.4 61.1 54.6 51.8 51.4 49.4 45.7 45.8
60-69 133.0 125.9 115.8 103.4 97.0 84.8 85.7 77.7 74.7 73.4
70-79 226.1 215.8 192.4 166.2 155.8 140.4 130.3 116.5 113.1 111.2
8O+ 320.3 319.8 306.3 271.2 232.7 236.5 223.6 191.2 180.5 166.3

Female (per 100,000 person-years)

0-39 0.3 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
40-49 4.8 4.0 2.7 2.1 2.0 2.0 1.9 1.8 1.5 1.5
50-59 18.0 15.2 12.6 9.8 8.4 7.8 6.8 6.3 5.8 5.6
60-69 62.2 57.4 44.6 37.2 33.5 28.9 25.2 23.8 19.2 17.4
70-79 151.9 148.3 125.4 111.684 92.6 84.2 80.2 71.1 60.7 59.7

8O+ 223.1 240.4 228.2 195.0 175.1 174.6 165.8 144.8 139.32 1 134 i '



Tables 4—19. Annual incidence and incidence rates for non—ST elevation myocardial infarction in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend
Non-ST elevation Myocardial Infacrtion (121.4)
Incidence persons 975 1,472 1,805 2,264 2,687 3,437 4,237 5477 6824 7,246 <.0001
Mean age, years 529 6h7H29 826 @7H29 G929  R4+27  @ROt27 66328 6e4H29 @529
Total Incidence rate (per 100,000 persons-year)
Crude rate 2.0 3.0 3.6 4.5 5.3 6.8 8.3 10.6 13.2 13.9

Age-standardized rate 1.9 2.7 3.2 3.8 4.3 5.3 6.3 7.9 9.4 9.7

Male

Incidence persons 605 901 1,111 1,375 1,767 2,217 2,804 3,653 4,592 4,938
Male, % 62.1 61.2 61.6 60.7 65.8 64.5 66.2 66.7 67.3 68.1
Mean age, years 6L6H26 6L9H26 @323 @AR7 @325 68t24 634123 QAR5 @924 R24124
Male Incidence rate (per 100,0012.60 person-years)

Crude rate 2.4 3.6 4.4 5.4 7.0 8.7 10.9 14.2 17.7 18.9

Age-standardized rate 2.7 3.8 4.5 5.3 6.4 7.8 9.4 11.8 14.3 14.8

Female

Incidence persons 370 571 694 889 920 1,220 1,433 1,824 2,232 2,308
Female, % 37.9 38.8 38.4 39.3 34.2 355 33.8 33.3 32.7 31.9
Mean age, years 719104 71810 715H08 B0H04 2904 2906 205 B4I02  B5H08  B6HI10
Female Incidence rate (per 100,000 person-years)

Crude rate 1.5 2.3 2.8 3.5 3.7 4.8 5.6 7.1 8.6 8.9

Age-standardized rate 1.2 1.8 2.1 2.5 2.4 3.1 3.5 4.3 4.9 4.9
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Tables 4—20. Crude incidence rates by age group for non—ST elevation myocardial infarction in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.4 0.5 0.5
40-49 1.4 1.9 2.3 2.3 2.9 3.4 4.5 55 7.1 7.2
50-59 3.1 4.4 5.0 6.5 8.1 9.7 11.8 13.7 16.8 17.6
60-69 7.0 10.2 12.1 12.8 15.0 18.3 22.4 29.1 34.1 34.8
70-79 13.0 18.6 22.7 28.5 29.6 37.3 42.0 53.0 60.9 61.9
&0+ 19.5 28.2 30.5 41.0 43.5 54.8 59.3 74.2 92.3 91.8
Male (per 100,000 person-years)
0-39 0.1 0.2 0.2 0.3 0.4 0.4 0.5 0.8 0.9 0.9
40-49 2.3 3.3 3.8 4.1 54 6.1 8.0 10.0 12.6 12.8
50-59 5.3 6.9 7.9 10.7 13.7 16.2 20.1 23.6 28.8 30.6
60-69 9.7 14.3 16.5 18.0 22.0 26.6 34.3 43.1 52.9 53.0
70-79 15.7 22.3 29.4 33.1 38.3 47.7 51.5 67.5 77.9 84.5
&0+ 22.2 32.3 34.8 48.3 53.2 67.9 75.5 98.1 120.1 115.6
Female (per 100,000 person-years)
0-39 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
40-49 0.4 0.5 0.6 0.5 0.4 0.6 0.8 0.9 1.4 1.5
50-59 0.8 1.8 2.1 2.3 2.3 3.1 3.5 3.6 4.7 4.5
60-69 4.6 6.5 8.3 8.1 8.6 10.6 11.3 15.9 16.4 17.6
70-79 11.3 16.1 18.3 25.5 23.6 30.0 35.1 42.4 48.2 45.0
80+ 18.4 26.5 28.8 38.1 39.6 49.5 52.6 64.1 80.4 81.3
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Tables 4—21. Annual incidence and incidence rates for ST elevation myocardial infarction in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend
ST elevation Myocardial Infarction (121.0~121.3, 122.0~121.1, 122.8)
Incidence persons 4644 4,862 4,824 5,417 5425 6,166 6,331 6,838 7,224 7,218 <.0001
Mean age, years @629 &3H31 &B5H30 @431 @631 B6H31 @531 @334 @533 641H31
Total Incidence rate (per 100,000 persons-year)
Crude rate 9.4 9.8 9.6 10.8 10.7 12.1 12.4 13.3 14.0 13.9

Age-standardized rate 9.0 9.0 8.6 9.2 8.9 9.7 9.6 10.1 10.3 9.9

Male

Incidence persons 3,137 3,371 3,332 3849 3,897 4504 4646 5,119 5422 5,517
Male, % 67.5 69.3 69.1 71.1 71.8 73.1 73.4 74.9 75.1 76.4
Mean age, years P26 A6 D824 D824 2424 €24122 2423 Q1426 @2423  6L1H22
Male Incidence rate (per 100,000 person-years)

Crude rate 12.7 135 13.3 15.2 15.4 17.6 18.1 19.9 20.9 21.2

Age-standardized rate 13.5 13.9 13.1 14.5 14.1 15.6 15.5 16.6 16.9 16.6

Female

Incidence persons 1,507 1,491 1,492 1,568 1,528 1,661 1,685 1,719 1,802 1,701
Female, % 32.5 30.7 30.9 28.9 28.2 26.9 26.6 25.1 24.9 23.6
Mean age, years N7/H03 716501 71.7H06 22403 24402 28408 26408 209 B4l B9
Female Incidence rate (per 100,000 person-years)

Crude rate 6.1 6.0 6.0 6.3 6.1 6.5 6.6 6.7 7.0 6.6

Age-standardized rate 5.0 4.6 4.4 4.4 4.1 4.2 4.1 4.0 4.0 3.6
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Tables 4—22. Crude incidence rates by age group for ST elevation myocardial infarction in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 0.6 0.6 0.5 0.6 0.7 0.6 0.6 0.8 0.8 0.6
40-49 7.2 7.6 7.4 8.5 7.6 8.9 9.5 10.2 10.6 9.8
50-59 17.2 17.5 16.9 18.3 17.5 20.4 19.8 20.8 22.1 21.0
60-69 33.6 32.4 30.8 32.3 32.5 33.8 33.9 34.8 35.2 34.5
70-79 56.8 55.6 52.5 55.6 52.4 55.6 53.0 54.0 52.5 53.5
80+ 65.4 68.7 64.0 68.0 65.9 73.0 69.9 71.3 74.2 70.6

Male (per 100,000 person-years)

0-39 1.1 1.1 1.0 1.2 1.2 1.2 1.2 1.6 1.5 1.2
40-49 12.9 14.1 13.5 15.8 14.1 16.1 17.5 19.0 19.7 18.4
50-59 29.2 30.5 29.1 32.5 31.6 37.0 35.1 37.8 40.3 38.7
60-69 47.5 47.8 47.1 50.0 50.4 55.0 54.0 56.8 57.5 58.1
70-79 74.9 71.9 66.8 71.2 69.3 75.1 73.0 74.1 73.4 78.4
80+ 81.7 87.7 74.4 87.6 86.8 91.4 91.1 96.6 93.7 94.0

Female (per 100,000 person-years)

0-39 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.0
40-49 1.2 0.8 1.1 0.9 0.9 1.3 1.2 1.1 1.1 1.0
50-59 5.2 4.4 4.5 4.0 3.4 3.8 4.2 3.6 3.8 3.2
60-69 21.6 18.8 16.2 16.2 16.1 14.3 15.1 14.2 14.1 12.2
70-79 45.6 45.1 43.0 45.0 40.8 41.9 38.6 39.3 36.9 34.7
8O+ 58.7 60.9 59.8 60.0 57.5 65.6 61.2 60.7 65.8 60.2
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The residential areas were subdivided into 14 groups (Seoul +
Incheon, Gyonggi, Daejeon + Sejong + Chungnam, Busan,
Gyeongbuk, Gyeongnam, Jeonnam, Daegu, Jeongbuk, Gangwon,
Chungbuk, Gwangju, Ulsan, and Jeju) according to Regional
Cardiocerebrovascular Center (RCCVC) project data.

The residence areas with relatively higher age—standardized
incidence rates for IHD (per 100,000 persons) were Busan (142.5),
Jeonnam (137.6) Gwangju (136.2), and Chungbuk (128.4). Daegu
had the lowest age—standardized incidence rate (86.1 per 100,000
persons) (Tables 4—23). Age—standardized incidence rates were
relatively high in Busan, Jeonnam, Gwangju, and Chungbuk for both
male and female IHD subtypes (Tables 4—24 and 4—25).
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Tables 4—23. Age—standardized incidence rates for ischemic heart disease (IHD) and IHD subtypes by
residence areas in Korea, 2015.

Dae
jeon/ Seo
Residence Bu Jeon Guag (urg Gang Gag Ul Jeon Gug Jeju Se ul/ Gpug Dae
areas san nam ju buk won nam san buk buk ) jong/ In gi gu
Gurg chemn
nam
IHD 142.5 137.6 136.2 128.4 121.7 1155 111.3 109.2 108.9 107.7 106.2 106.0 104.1 86.1
AP 103.3 102.9 1044 952 889 789 631 759 765 70.4 73.0 70.7 689 50.8

Stable AP 49.1 719 50.0 585 385 496 293 406 524 503 464 43.1 40.3 36.0
UnstableAP 49.7 384 59.3 39.7 506 28.1 362 378 269 183 26.5 278 283 158
Variant AP 21.0 16.1 157 122 11.0 13.8 10.6 7.4 105 10.7 12.8 8.9 8.8 53
MI 378 38.0 378 334 323 372 2907 323 36,5 360 300 304 31.1 40.0
MI-others 18.3 20.4 7.7 140 13.8 28,0 175 9.5 112 116 123 123 109 9.7
NSTEMI 11.3 2.9 3.2 109 10.7 4.6 53 11.7 13.0 124 8.1 9.4 105 18.1
STEMI 8.0 153 27.7 9.3 7.6 4.2 6.3 11.7 12.2 11.9 9.8 8.7 9.4 13.1

[HD-others 32.8 252 217 284 257 235 474 174 265 256 294 299 283 193

NSEMI: non-ST elevation MI; STEMI: ST elevation Ml
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Tables 4—24. Age—standardized incidence rates for ischemic heart disease (IHD) and IHD subtypes by
residence areas in Korean males, 2015.

Dae
Seo jeon/
Residence Bu Jeon Garg Ourg Gang Guag Jeju Jeon Ul Guag ul/ Gog Se Dae
areas san nam ju buk won nam ) buk san buk In gi jong/ gu
cheon Grg
nam
IHD 186.1 179.3 176.0 165.5 160.0 155.0 155.0 154.5 154.2 151.1 148.1 1435 143.4 127.5
AP 130.0 128.1 1275 118.6 111.7 101.3 97.7 103.1 86.3 102.7 957 91.2 948 733

Stable AP 60.5 89.0 60.2 73.3 473 60.1 708 517 384 684 57.7 527 59.7 515
Ungtabe AP 68.7 51.3  77.4 50.0 67.2 397 262 542 514 394 389 386 371 23.1
Varant AP 21.4 175 173 147 120 180 141 99 139 142 119 114 157 83

MI 59.8 59.0 59.8 50.4 50.0 569 57.7 51.8 46.6 57.8 485 48.7 46.3 64.5
Ml-others 28.7 31.7 110 212 216 438 187 151 273 180 194 173 188 15.1
NSTEMI 176 44 46 155 157 64 187 182 81 201 145 159 122 29.0
STEMI 13.9 243 458 151 131 6.8 207 19.1 110 20.1 150 158 160 223

[HD-others 432 346 308 389 350 335 395 232 679 391 424 411 415 282

NSEMI: non-ST elevation MI; STEMI: ST elevation Ml
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Tables 4—25. Age—standardized incidence rates for ischemic heart disease (IHD) and IHD subtypes by
residence areas in Korean females, 2015.

Dae
jeon/ Seo
Residence Bu Jeon Gag C(urg Gang Gag Se Guag ul/ Gog Ul  Jeon Jeju Dae
areas san nam ju buk won nam jong/ buk In gi san buk ) gu
Gurg cheon
nam
IHD 1024 959 933 928 86.1 781 699 68.7 675 66.7 663 66.1 59.1 49.1
AP 789 77.7 824 733 680 579 521 51.3 480 479 414 497 454 30.9

Stable AP 384 552 40.7 447 30.2 40.0 337 374 30.0 29.0 20.8 300 314 22.6
Ungtabe AP 32.8  25.6 423 302 356 173 164 152 177 186 21.8 222 115 9.2
Variant AP 20.4 147 142 97 100 96 99 69 60 63 74 49 74 25

MI 179 175 182 169 157 186 138 167 140 143 134 141 149 184
Ml-others 89 9.1 46 1.1 67 131 59 49 57 48 78 41 46 49
NSTEMI 57 14 19 63 59 28 40 66 48 55 23 57 60 85
STEMI 26 69 115 37 22 1.7 37 46 29 31 1.8 46 34 438

[HD-others 233 159 132 186 17.0 147 179 148 187 165 283 122 119 11.2
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During the last 10 years, the 7—day case—fatality rates for IHD
have not changed meaningfully, but 1—year, 3—year, and S5—year
cumulative case—fatality rates due to heart disease have decreased
(Figure 4—1; Tables 4—26 to 4—28). The 5—year cumulative
case—fatality rates for IHD were not high during this time (.e.,
approximately 5%), but there was a substantial difference in terms
of the rates for IHD subtypes. Overall, in 2015, the case—fatality
rates of MI were highest, followed by those for miscellaneous
(other) IHD diagnoses and AP (Figures 4—1).

The case—fatality rates for miscellaneous (other) MI diagnoses
were highest, followed by those for NSTEMI and STEMI (Tables
4—26 and 4—27). The 7—day case—fatality rate for miscellaneous
MI diagnoses increased from 3.4% in 2006 to 5.2% in 2011, but has
been decreasing since (Tables 4—26). We found that the b—year
case—fatality rate for miscellaneous MI diagnoses was
approximately 15% (Tables 4—26), and was higher in females
(approximately 23%) (Tables 4—32).

In terms of MI, 7—day and 30—day case—fatality rates either
showed little to no change or decreased slightly, while the 1—year,
3—year, and 5—year cumulative case—fatality rates tended to
decrease. However, 7—day, 30—day, and l—year case—fatality
rates for miscellaneous (other) MI diagnoses, NSTEMI, and STEMI
(excluding the 1—year case—fatality rate for NSTEMI) tended to
increase; 1in females, the 3—year and b—year cumulative
case—fatality rates decreased (Tables 4—32 to 4—34).
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Figure 4—1. Trends in case—fatality rates for ischemic heart disease
(IHD) and IHD subtypes in Korea (2006—2015).
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(a) Overall rate of ischemic heart disease (ICD-10 code: 120-125)
(b) Myocardial infarction (ICD-10 code: 121-122)

(c) Other (miscellaneous) myocardial infarction-related diagnoses (ICD-10 code: 121.9, 122.9)
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d) Non-ST-elevation myocardial infarction (ICD-10 code: 121.4)
e) ST-elevation myocardial infarction (ICD-10 code: 121.0~121.3, 122.0~122.1, 122.8)
f) Others (miscellaneous) ischemic heart disease diagnoses (ICD-10 code: 123~125)
g) Angina pectoris (ICD-10 code: 120)
h) Unstable angina pectoris (ICD-10 code: 120.0)
i) Stable angina pectoris (ICD-10 code: 120.8~120.9)
Variant angina pectoris (ICD-10 code: 120.1)
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Tables 4—26. Trends in case—fatality rates by subtypes of ischemic heart disease in Korea, 2006—2015.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
MI (121~122)
7-day 3.3 4.2 4.0 3.9 3.7 3.7 3.3 3.2 3.1 3.0
30-day 53 6.6 6.4 5.9 5.7 5.5 5.0 4.7 4.9 4.9
1-year 8.2 10.1 9.1 8.7 8.1 8.1 7.1 6.9 7.0 6.8
3-year 10.9 12.6 11.6 10.9 10.3 9.9 8.9 8.7 8.7 -
5-year 12.9 14.5 13.4 12.5 11.9 11.4 10.3 - - -
Myocardial Infarction-others (121.9, 122.9)
7-day 3.4 4.9 5.0 5.1 4.8 5.2 4.6 4.6 4.6 44
30-day 5.3 7.8 8.1 7.6 7.3 7.6 7.1 6.8 7.1 6.9
1-year 8.5 12.0 11.3 11.2 10.4 11.1 9.8 9.9 9.9 9.6
3-year 11.3 14.7 14.1 13.7 12.7 13.4 11.9 11.9 12.0 -
5-year 13.3 16.8 16.1 15.4 14.6 15.1 13.5 - - -
Non-ST Elevation Myocardial Infarction (I121.4)
7-day 2.1 2.8 2.4 2.7 2.8 2.7 2.5 2.9 2.9 2.8
30-day 4.0 4.5 4.0 4.2 4.3 44 3.8 4.1 4.4 4.1
1-year 6.9 7.5 6.5 6.8 6.3 6.4 5.5 5.9 5.9 6.0
3-year 10.0 10.4 8.9 8.8 8.7 8.1 7.1 7.5 7.3 -
5-year 11.1 12.2 11.0 10.4 10.2 9.5 8.4 - - -
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Tables 4—27. Trends in case—fatality rates by subtypes for ischemic heart disease in Korea, 2006—2015 (continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
ST Elevation Myocardial Infarction (121.0~121.3, 122.0~122.1, 122.8)
7-day 2.1 2.8 2.4 2.7 2.8 2.7 2.5 2.9 2.9 2.8
30-day 4.0 4.5 4.0 4.2 4.3 4.4 3.8 4.1 4.4 4.1
1-year 6.9 7.5 6.5 6.8 6.3 6.4 55 59 59 6.0
3-year 10.0 10.4 8.9 8.8 8.7 8.1 7.1 7.5 7.3 -
5-year 11.1 12.2 11.0 10.4 10.2 9.5 8.4 - - -

Ischemic Heart Disease-others (123~125)

7-day 0.4 0.7 0.7 0.6 0.7 0.7 0.8 0.7 0.6 0.7
30-day 1.2 1.8 1.5 1.3 1.7 1.5 1.7 1.3 1.4 1.5
I-year 3.1 4.2 3.6 3.4 3.5 3.3 3.3 3.0 3.0 3.2
3-year 53 6.3 5.6 54 54 5.0 4.9 49 4.7 -
5-year 6.8 8.1 7.2 6.9 6.8 6.3 6.4 - - -

Angina Pectoris (120)

7-day 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
30-day 0.4 0.5 0.5 0.4 0.5 0.4 0.4 0.4 0.4 0.4
I-year 1.3 1.6 1.4 1.2 1.3 1.3 1.2 1.1 1.1 1.1
3-year 2.5 2.7 2.5 2.3 2.3 2.3 2.1 2.1 1.9 -
5-year 3.5 3.7 3.4 3.2 3.2 3.2 3.0 - - -
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Tables 4—28. Trends in case—fatality rates by subtypes of ischemic heart disease in Korea, 2006—2015 (continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Unstable Angina Pectoris (120.0)
7-day 0.3 0.3 0.3 0.2 0.3 0.3 0.3 0.3 0.2 0.2
30-day 0.5 0.6 0.6 0.5 0.6 0.6 0.6 0.6 0.5 0.5
1-year 1.6 1.9 1.7 1.4 1.6 1.6 1.5 1.4 1.4 1.3
3-year 3.1 3.4 3.1 2.7 2.9 2.9 2.7 2.5 2.3 -
5-year 4.2 4.6 4.2 3.9 4.0 4.0 3.6 - - -

Stable Angina Pectoris (120.8~120.9)

7-day 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
30-day 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
l-year 1.1 1.4 1.4 1.3 1.2 1.3 1.2 1.2 1.1 1.25
3-year 2.1 2.5 2.4 2.3 2.3 2.3 2.1 2.2 2.1 -
5-year 3.0 3.4 3.4 3.2 3.2 3.1 3.1 - - -

Variant Angina Pectoris (120.1)

7-day 0.0 0.0 0.0 0.1 0.2 0.0 0.1 0.1 0.0 0.1
30-day 0.2 0.1 0.1 0.1 0.2 0.1 0.2 0.2 0.1 0.2
I-year 0.6 0.5 0.4 0.4 0.6 0.6 0.6 0.5 0.3 0.5
3-year 1.0 1.1 1.0 1.0 1.3 1.2 1.0 1.0 0.7 -
5-year 1.3 1.6 1.4 1.5 1.5 1.5 1.4 - - -
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Tables 4—29. Trends in case—fatality rates by subtypes for ischemic heart disease in Korean males, 2006—2015.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Myocardial Infarction (121~122)
7-day 2.5 3.0 3.0 2.9 2.5 2.6 2.3 2.3 2.1 2.2
30-day 4.0 4.8 4.9 4.3 4.0 4.0 3.6 3.5 3.5 3.6
1-year 6.4 7.3 6.9 6.4 5.8 6.0 52 51 4.9 5.1
3-year 8.7 9.5 8.8 8.1 7.4 7.4 6.8 6.5 6.2 -
5-year 10.4 11.1 10.2 9.4 8.6 8.6 7.9 - - -

Myocardial Infarction-others (121.9, 122.9)

7-day 2.4 3.6 3.8 3.9 3.2 3.6 3.1 3.4 2.9 3.1
30-day 4.0 5.8 6.3 5.7 5.1 5.5 5.1 5.2 4.8 4.8
l-year 6.3 8.9 8.8 8.2 7.4 8.1 7.1 7.5 6.8 6.8
3-year 8.7 11.2 10.9 10.0 9.1 9.9 8.8 8.9 8.2 -
5-year 10.5 13.1 12.4 11.5 10.6 11.2 10.0 - - -

Non-ST Elevation Myocardial Infarction (121.4)

7-day 2.3 2.4 1.6 1.6 2.4 1.6 1.7 1.0 1.6 1.7
30-day 4.0 4.0 3.1 3.2 3.5 2.8 2.7 2.2 3.2 3.2
I-year 7.4 6.4 5.4 6.3 6.1 5.6 52 4.2 5.4 52
3-year 9.8 8.9 8.0 9.2 8.4 7.2 7.6 6.4 7.4 -
5-year 12.7 10.3 10.1 11.2 9.5 8.8 9.0 - - -
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Tables 4—30. Trends in case—fatality rates by subtypes for ischemic heart disease in Korean males, 2006—2015 (continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
ST Elevation Myocardial Infarction (121.0~121.3, 122.0~122.1, 122.8)
7-day 1.7 2.0 1.7 1.8 1.8 2.0 1.8 2.1 1.9 2.0
30-day 3.3 3.5 2.8 3.0 3.0 3.3 2.8 3.0 3.0 3.4
1-year 5.8 5.8 4.5 5.0 4.3 5.0 4.0 4.3 4.1 4.7
3-year 8.7 8.2 6.3 6.6 59 6.2 5.1 55 5.1 -
5-year 9.1 9.6 7.8 7.8 7.0 7.4 6.1 - - -

Ischemic Heart Disease-others (123~125)

7-day 0.4 0.6 0.5 0.4 0.6 0.6 0.7 0.5 0.5 0.6
30-day 0.9 1.4 1.2 1.1 1.3 1.2 1.4 1.1 1.1 1.2
I-year 2.4 3.6 2.9 2.6 2.8 2.7 2.7 2.4 2.5 2.7
3-year 4.3 54 4.8 4.3 4.4 4.1 4.1 4.0 3.8 -
5-year 5.7 6.9 6.2 5.6 5.5 5.5 53 - - -

Angina Pectoris (120)

7-day 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
30-day 0.4 0.5 0.5 0.4 0.5 0.4 0.4 0.4 0.4 0.5
I-year 1.2 1.6 1.4 1.2 1.2 1.4 1.3 1.1 1.2 1.2
3-year 2.4 2.7 2.5 2.2 2.3 2.4 2.2 2.0 2.1 -
5-year 3.3 3.8 3.4 3.1 3.2 3.2 3.2 - - -
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Tables 4—31. Trends in case—fatality rates by subtypes for ischemic heart disease in Korean nmales, 2006—2015 (continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Unstable Angina Pectoris (120.0)
7-day 0.3 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2
30-day 0.4 0.6 0.6 0.4 0.5 0.5 0.5 0.5 0.4 0.4
1-year 1.5 1.9 1.7 1.2 1.3 1.4 1.3 1.1 1.2 1.2
3-year 2.9 3.2 3.0 2.3 2.4 2.6 2.3 2.0 2.0 -
5-year 4.0 4.5 4.2 3.4 3.5 3.5 3.3 - - -

Stable Angina Pectoris (120.8~120.9)

7-day 0.1 0.2 0.2 0.2 0.1 0.2 0.1 0.2 0.2 0.2
30-day 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5
I-year 1.0 1.3 1.4 1.2 1.0 1.2 1.1 1.1 1.1 1.1
3-year 2.0 2.4 2.3 2.1 2.1 2.1 2.0 2.0 2.0 -
5-year 2.8 3.3 3.2 2.9 2.8 2.8 2.9 - - -

Variant Angina Pectoris (120.1)

7-day 0.0 0.0 0.0 0.2 0.2 0.0 0.1 0.1 0.0 0.2
30-day 0.2 0.1 0.2 0.2 0.3 0.1 0.1 0.2 0.1 0.2
l-year 0.7 0.4 0.5 0.6 0.8 0.7 0.7 0.6 0.4 0.8
3-year 1.2 1.2 1.3 1.3 1.5 1.5 1.2 1.2 1.0 -
5-year 1.5 1.7 1.7 2.0 1.8 1.8 1.6 - - -
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Tables 4—32. Trends in case—fatality rates by subtypes for ischemic heart disease in Korean females, 2006—2015.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Myocardial Infarction (121~122)
7-day 4.8 6.3 5.8 59 6.2 6.0 5.4 52 5.6 5.6
30-day 7.5 9.8 9.2 8.8 9.1 8.6 7.9 7.6 8.2 8.9
l-year 11.5 15.1 13.1 13.1 12.8 12.4 11.0 11.0 11.6 12.4
3-year 14.9 18.2 16.8 16.3 16.3 15.1 13.5 13.6 14.3 -
5-year 17.3 20.6 19.4 18.4 18.6 17.2 15.6 - - -
Myocardial Infarction-others (121.9, 122.9)
7-day 5.1 7.3 7.1 7.6 8.1 8.2 7.7 7.1 8.2 7.3
30-day 7.8 11.5 11.5 11.5 11.9 11.9 11.3 10.5 12.3 11.5
l-year 12.4 17.5 16.0 17.0 16.5 17.0 15.4 15.1 16.9 16.2
3-year 15.9 21.0 20.0 20.7 20.4 20.3 18.3 18.4 20.4 -
5-year 18.3 23.5 22.9 22.9 22.9 22.9 20.9 - - -
Non-ST Elevation Myocardial Infarction (I121.4)
7-day 3.2 4.7 3.5 2.8 3.6 4.1 3.5 3.2 3.9 3.0
30-day 6.8 8.9 6.1 55 6.6 6.1 5.7 5.8 6.0 6.2
l-year 11.4 13.7 10.4 10.6 11.4 11.6 9.1 9.6 10.7 9.2
3-year 16.5 17.9 15.1 14.8 13.5 14.6 12.4 13.0 13.9 -
5-year 19.5 21.4 17.6 17.9 19.1 17.5 14.8 - - -
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Tables 4—33. Trends in case—fatality rates by subtypes for ischemic heart disease in Korean ferrales, 2006—2015 (continued).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
ST Elevation Myocardial Infarction (121.0~121.3, 122.0~122.1, 122.8)
7-day 3.0 4.7 4.1 4.7 5.4 4.6 4.5 5.5 6.0 52
30-day 5.7 7.0 6.8 7.2 7.7 7.3 6.5 7.4 8.5 7.5
1-year 9.2 12.2 11.1 11.5 11.6 10.4 9.7 10.8 114 10.3
3-year 12.7 15.6 14.9 14.3 16.0 13.5 12.6 13.7 13.9 -
5-year 15.2 18.2 18.3 16.9 18.5 15.2 14.7 - - -
Ischemic Heart Disease-others (123~125)
7-day 0.5 1.0 0.9 0.8 0.9 1.0 1.0 1.0 0.8 0.8
30-day 1.5 2.3 1.9 1.7 2.1 1.9 2.2 1.7 1.9 1.9
1-year 4.2 5.1 4.6 4.5 4.6 4.2 4.3 4.1 4.0 4.1
3-year 6.7 7.5 6.9 7.1 7.0 6.4 6.3 6.2 6.1 -
5-year 8.5 9.8 8.7 9.0 8.7 7.7 8.2 - - -
Angina Pectoris (120)
7-day 0.2 0.3 0.2 0.2 0.3 0.3 0.3 0.3 0.2 0.2
30-day 0.5 0.6 0.5 0.5 0.6 0.5 0.5 0.5 0.4 0.4
1-year 1.4 1.7 1.4 1.4 1.5 1.5 1.3 1.3 1.2 1.2
3-year 2.7 2.9 2.5 2.6 2.7 2.6 2.4 2.5 2.2 -
5-year 3.7 3.9 3.6 3.5 3.6 3.7 3.3 - - -
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Tables 4—34. Trends in case—fatality rates by subtypes for ischemic heart disease in Korean fenmles, 2006—2015 (contimied).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Unstable Angina Pectoris (120.0)
7-day 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.3 0.2
30-day 0.6 0.7 0.6 0.7 0.8 0.8 0.7 0.7 0.6 0.6
1-year 1.8 2.0 1.8 1.8 2.0 2.0 1.8 1.8 1.7 1.5
3-year 3.3 3.6 3.2 3.2 3.5 3.3 3.2 3.3 2.9 -
5-year 4.6 4.9 4.4 4.6 4.8 4.8 4.2 - - -

Stable Angina Pectoris (120.8~120.9)

7-day 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.2
30-day 0.4 0.5 0.4 0.5 0.5 0.4 0.5 0.4 0.4 0.4
I-year 1.2 1.6 1.4 1.4 1.5 1.4 1.2 1.3 1.2 1.3
3-year 2.3 2.7 2.6 2.7 2.7 2.6 2.3 2.5 2.2 -
5-year 3.3 3.7 3.8 3.6 3.7 3.6 3.4 - - -

Variant Angina Pectoris (120.1)

7-day 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.0 0.0
30-day 0.0 0.0 0.0 0.0 0.2 0.1 0.2 0.2 0.0 0.1
1-year 0.4 0.7 0.3 0.2 0.4 0.4 0.5 0.4 0.2 0.1
3-year 0.8 1.0 0.7 0.7 1.0 0.8 0.7 0.8 0.3 -
5-year 1.0 1.3 1.1 0.9 1.2 1.2 1.1 - - -
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The residence areas with the highest 30—day case—fatality
rates for IHD were Daegu, Jeonnam, Gyeongbuk, and Gangwon
(Tables 4—35 and 4—36). Daegu had the highest 30—day and
1—year case—fatality rates, even though the age—standardized
incidence rates for IHD and its subtypes were the lowest (Tables
4-23).

Jeonnam and Gangwon had relatively higher age—standardized
incidence rates and case—fatality rates for IHD and its subtypes.
Busan and Gwangju had higher age—standardized incidence rates
but lower case—fatality rates (Tables 4—23, 4—35, 4—36).
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Tables 4—35. Thirty—day ischemic heart disease (IHD) case—fatality rates by residence areas in Korea, 2015.

Dae
jeon/ Seo
Residence Dae Jeon Gug Gang Se Gug Gog ul/ Gug Jeon Gag Ul Jeju Bu
areas gu nam buk won jong/ nam gi In buk  buk ju san san
Garg cheon
nam
IHD 2.5 2.4 2.0 1.8 1.8 1.8 1.7 1.6 1.6 1.6 1.5 1.5 1.4 1.2
MI 5.2 6.9 5.1 5.7 5.4 4.4 4.9 4.9 4.1 3.5 4.5 4.1 2.8 4.5
M-others 125 99 105 74 75 45 68 65 60 40 88 41 48 6.1
STEMI 4.1 4.7 3.1 7.1 4.9 4.3 4.7 4.2 3.5 4.9 3.9 6.7 2.0 4.3
NSTEMI 36 36 43 42 39 63 42 46 40 24 16 26 36 4.4
[HD-others 1.9 22 22 22 17 10 14 12 15 22 38 06 04 09
AP 0.7 0.6 0.5 0.3 0.4 0.6 0.4 0.4 0.3 0.5 0.3 0.4 0.7 0.3
StableAP 09 05 06 04 03 05 04 04 02 04 03 07 02 04
UrgtaHe AP 0.2 1.0 0.2 0.4 0.5 0.8 0.5 0.4 0.5 0.7 0.4 0.4 0.6 0.4
Variant AP 0.0 0.0 0.5 0.0 0.2 0.2 0.1 0.1 0.0 0.0 0.4 1.3 0.0 0.2

NSEMI: non-ST elevation MI; STEMI: ST elevation Ml
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Tables 4—36. One—year ischemic heart disease (IHD) case—fatality rates by residence areas in
Korea, 2015.

Dae
jeon/ Seo
Residence Dae Jeon Gug Guag Se Gang Gog Curg Jeon ul/ Ul Garg Bu Jeju
areas gu nam buk nam jong/ won gi buk  buk In san ju san )
Ghrg cheon
nam
HD 38 36 33 30 29 28 28 27 27 25 25 24 23 17
MI 7.0 9.2 7.4 6.6 7.6 8.2 6.9 7.0 5.6 6.4 6.0 6.4 6.3 3.1

M-others 156 133 128 7.1 109 115 94 117 70 90 69 101 81 48
STEMI 63 69 55 67 62 86 67 44 66 53 90 54 52 3.0
NSTEMI 56 64 68 84 74 59 64 61 47 64 39 115 79 36

[HD-others 39 48 37 29 30 36 32 32 61 28 18 55 25 13

AP 1.7 15 12 14 1.1 1.0 1.1 08 08 1.0 13 1.0 1.3 1.0
StableAP 19 11 14 13 12 09 12 07 08 10 20 10 16 04
Ugtaber 09 21 11 17 13 13 12 08 09 13 12 11 15 12

Variant AP 23 02 10 02 03 08 07 15 05 04 13 04 03 00
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Chapter 5. Trends in Incidence and Case
Fatality Rates for Cardiac Arrhythmia and
Cardiac Arrhythmia Subtypes in Korea

(2006—2015).

5.1. Background

Cardiac arrhythmias occur when the heart rate increases or
decreased abnormally, or becomes irregular; arrhythmias and
produced by fluctuations in impulse generation sites, conduction
disorders, and impaired myocardial response (Gupta et al. 2015).
Atrial fibrillation (AF) is the most common sustained cardiac
arrhythmia and can be permanent or symptomatic with tachycardia
and is associated with a substantial rate of cardiovascular morbidity
and economic burden (Joung, 2011; Li el al. 2015). Cardiac
arrhythmia 1s the second most frequent HD subtype after IHD and
rates have been increasing continuously over the last 10 years (Seo
et al. 2020). AF occurs in approximately 2% of the population
worldwide, and this number is increasing rapidly as the population
ages (Camm et al. 2012; Lee et al. 2014; Li et al. 2015). AF is a
leading cause of arrhythmia hospitalization in the US, accounting for
a third of arrhythmia hospitalizations (Rahman et al. 2014) and
6—24% of stroke cases (On 2011). AF and flutter are important
risk factors for stroke and HF in clinical practice (Kim et al. 2014).
AF increases the incidence of ischemic stroke and other thrombotic
events, and compromises cardiovascular prognoses in terms of

heart failure, dementia, and hospitalization (Park et al. 2018).

AF 1s the most common form of sustained arrhythmia in elderly
patients (Feinberg et al. 1995; Psaty et al. 1997; Jeong 2005; Zhou
et al. 2008; Park et al. 2018). AF occurs after 60 years of age, and

the average age of patients with AF is approximately 75—85 years
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(Camm et al. 2012; Wann et al. 2013). This is because the
prevalence of AF increases with age and because the prevalence of
risk factors such as diabetes, hypertension, obesity, CAD, and
valvular HD is high (Kim et al. 2014). In general, AF is strongly
associated with HF because these two diseases share common risk
factors. Significant progress has been made in terms of
understanding pathophysiology and treatment for AF, but
prevalence and mortality rates for AF are still increasing (Joung,
2011). The b5—year cumulative case—fatality rate for HF is
approximately 25% in Korea (Seo et al. 2020).

An increase in the proportion of the elderly population in Korea
could lead to a sharp increase in the incidence of cardiac
arrhythmia. In an aging society such as Korea, the increase in the
prevalence of AF and in mortality due to AF has emerged as an
important health and sociological problem (Jung et al. 2016).
Despite considerable information on IHD incidence and mortality
trends, little is known about trends for cardiac arrhythmia and its
subtypes. The detection rate for AF is low in clinical practice, there
1s limited information on the incidence of cardiac arrhythmia in
Korea. To the best of our knowledge, there is no data on AF
incidence and case—fatality trends. Thus, we examined the national
trends in incidence and case—fatality rates for cardiac arrhythmia
and its subtypes in Korea between 2006 and 2015.

5.2. Methods

We implement the following steps to calculate the yearly
incidence of cardiac arrhythmia and its subtypes. First, we collected
NHIS claims data on inpatients who had cardiac arrhythmia as their
primary diagnosis between 2003 and 2015 and cardiac arrhythmia
as a cause of death between 2006 and 2017 from Statistics Korea

to evaluate the yearly incidence of cardiac arrhythmia.
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Second, we used the ICD—10 codes 147—149 to define cardiac
arrhythmia and classified the arrhythmia subtypes as tachycardia
(I47), AF and flutter (I48), and miscellaneous (other) arrhythmia
diagnoses (I149) (Tables 5—1).

Third, we calculated crude incidence rates by sex and age
group. The age groups were subdivided into those aged < 40 years,
40—49 years, 50—59 years, 60—69 years, 70—79 years, and 80
years or older.

Fourth, the age—standardized incidence was determined from
the standard population as constructed by rhe resident registration
central population in 2005 based on yearly modifications in
population age according to age—standardized death rates
(Statistics Korea 2018).

Tables 5—1. International Classification of Diseases—10

(ICD—10) codes for cardiac arrhythmia

ICD-10 codes Code name
147 Paroxysmal tachycardia
148 Atrial Fibrillation and Flutter
149 Other cardiac arrhythmia

We 1mplemented the following steps to calculate the
case—fatality rates for cardiac arrhythmia and its subtypes. First,
we collected data on the patients' causes of death from Statistics
Korea by linking the patients' personal identification numbers with
the incidence of cardiac arrhythmia and its subtypes during each
year. We only included individuals who died of heart disease.

Second, using the NHIS claims database, we calculated
case—fatality rates by considering the difference between the date

of first admission for cardiac arrhythmia and the date of death due
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to heart disease. We classified these data into 7—day, 30—day,
1—year, 3—year, and 5—year cumulative case—fatality rates. Using
the same method, we calculated the case—fatality rate for each
arrhythmia subtype.

We used SAS software (version 9.4, SAS Institute, Cary, US)
for all analyses. We performed the Cochran—Armitage trend test to
evaluate trends (Cui et al. 2017).

5.3. Results

The incidence of cardiac arrhythmia and its subtypes were
divided into patients who were diagnosed at the hospital and
patients who died from the disease (Tables 5—2). Those diagnosed
at the hospital were divided into survivors and those who died. The
number of people who died of cardiac arrhythmia and its subtypes

outside of hospitals showed a tendency to increase over time.
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Tables 5—2. Annual incidence of cardiac arrhythmia and its subtypes according to incident types.

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Atrial Fibrillation & Flutter (148)
In-hospital

Alive 6,223 7,006 7,360 8,053 8,717 10,097 11,209 11,827 12,699 13,507

Death 24 33 49 58 56 92 81 79 96 93
Out-of-hospital

Death 31 76 118 144 156 177 211 211 240 223
Tachycardia (147)
In-hospital

Alive 3,375 3,591 3,750 4,219 4,459 4,531 4,857 5,028 5,227 5,166

Death 5 4 9 7 9 15 15 16 19 15
Out-of-hospital

Death - 3 8 7 18 12 14 14 19 23
Cardiac Arrhythmia-others (149)
In-hospital

Alive 2,915 3,250 3,492 3,799 3,874 4,214 4,343 4,346 4,551 4,467

Death 7 16 11 17 16 22 21 28 22 41
Out-of-hospital

Death 25 48 73 89 116 123 128 166 164 190
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We found that the incidence and crude rates of cardiac
arrhythmia in the total population (p for trend < 0.0001), males (p
for trend < 0.0001), and females (p for trend < 0.0001) increased
over the last 10 years (Tables 3—11). The incidence of arrhythmia
has approximately doubled in the last 10 years; the
age—standardized incidence rates of arrhythmia increased in both
men and women. The mean age of occurrence increased from 59.7
years in 2006 to 63.9 years in 2015, (i.e., 4.2 years over the
course of 10 years).

The mean age of occurrence in males and females increased
from 56.2 and 63.1 years in 2006 to 61.2 and 66.7 years in 2015,
respectively (Table 3—11). The mean age of occurrence of
arrhythmia in females was approximately seven years higher than
that in males in 2006. This difference in mean age has decreased
6.9 years in 2006 to 5.5 years in 2015 (Tables 3—11).

In 2015, the number of occurrences of AF and flutter were the
highest of any cardiac arrhythmia diagnoses, followed by
tachycardia and miscellaneous (other) arrhythmia diagnoses
(Tables 5—3, 5—5, 5—=7). In the last 10 years, the incidence and
crude rates of AF and flutter have approximately doubled, and the
incidence rates of both tachycardia and miscellaneous (other)
arrhythmia diagnoses have increased. The age—standardized
incidence rates of all subtypes of cardiac arrhythmia increased. The
mean age of occurrence and ratio of male patients with both AF and
flutter and miscellaneous (other) arrhythmia diagnoses, whereas
the ratio of female patients with tachycardia increased. The mean
age for the occurrence of tachycardia was the lowest among the

arrhythmia subtypes.
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Tables 5—3. Annual incidence and incidence rates for atrial fibrillation and flutter in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend
Atrial Fibrillation & Flutter (148)
Incidence persons 6,278 7,115 7,527 8,255 8,929 10,366 11,501 12,117 13,035 13,823 <.0001
Mean age, years Ghit43 &1H41 542 G641 &63H42 6/2H40 6/3£40 676439 &B2H37 68634
Total Incidence rate (per 100,000 persons-year)
Crude rate 12.8 14.3 15.1 16.4 17.7 20.4 22.5 23.6 25.2 26.6

Age-standardized rate 12.2 13.1 13.3 13.9 14.5 16.1 17.1 17.2 17.8 18.1

Male

Incidence persons 3,264 3660 3,791 4,366 4,833 5519 6,259 6,576 6,927 7,563
Male, % 52.0 51.4 50.4 52.9 54.1 53.2 54.4 54.3 53.1 54.7
Mean age, years 6lL2446 @.1H45 @5H48 67H44 65H4A3 B340 K339 R8T 61438 34
Male Incidence rate (per 100,000 person-years)

Crude rate 13.2 14.7 15.1 17.3 19.0 21.6 24.4 255 26.7 29.0

Age-standardized rate 14.6 15.6 15.6 17.1 18.1 19.8 21.4 21.6 21.9 22.9

Female

Incidence persons 3,014 3455 37736 3,889 4,096 4,847 5242 5541 6,108 6,260
Female, % 48.0 48.6 49.6 47.1 45.9 46.8 45.6 457 46.9 45.3
Mean age, years 04126 0345 D623 NSRS V8&H2T7  N5HZ6 R0H26 1426 728419 BOMI120
Female Incidence rate (per 100,000 person-years)

Crude rate 12.3 14.0 15.0 15.5 16.3 19.1 20.5 21.6 23.7 24.1

Age-standardized rate 10.0 10.9 11.2 11.1 11.3 12.6 13.0 13.2 13.8 13.6
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Tables 5—4. Crude incidence rates by age group for atrial fibrillation and flutter in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 1.1 1.1 1.2 1.3 1.4 1.5 1.7 1.5 1.4 1.4
40-49 7.3 7.1 7.1 7.7 8.5 8.6 9.3 9.2 10.2 9.9
50-59 18.4 19.9 18.8 19.5 21.7 23.6 25.2 26.6 25.5 26.2
60-69 42.4 44.1 44.1 48.7 50.3 54.6 58.6 59.4 59.8 62.5
70-79 85.6 96.2 99.0 98.7 99.5 112.8 118.8 118.7 128.4 128.7
80+ 134.5 154.8 162.3 169.7 169.1 202.9 208.2 213.4 223.7 229.9

Male (per 100,000 person-years)

0-39 1.7 1.7 1.9 2.0 2.1 2.3 2.5 2.3 2.3 2.1
40-49 10.7 10.5 10.3 11.5 13.1 12.6 14.5 14.2 15.5 15.2
50-59 23.1 26.2 24.3 26.5 30.2 32.0 36.4 37.1 36.2 38.1
60-69 49.2 49.9 49.2 58.2 59.4 67.2 73.8 76.1 73.9 79.3
70-79 92.9 103.7 99.6 104.9 109.9 126.2 130.1 129.2 136.9 143.7
80+ 146.9 170.4 189.9 199.7 197.6 219.2 222.9 235.3 236.2 255.3

Female (per 100,000 person-years)

0-39 0.5 0.5 0.5 0.6 0.7 0.6 0.8 0.7 0.5 0.6
40-49 3.8 3.6 3.7 3.8 3.6 4.4 3.9 4.0 4.6 4.3
50-59 13.7 13.7 13.3 12.4 13.2 15.2 13.9 15.9 14.6 14.1
60-69 36.5 39.0 39.5 40.1 41.9 43.1 44.4 43.8 46.4 46.5
70-79 81.0 91.4 98.6 94.4 92.2 103.3 110.7 111.1 122.0 117.3
8O+ 129.3 148.5 151.1 157.5 157.5 196.4 202.2 204.3 218.4 218.7

115



Tables 5—5. Annual incidence and incidence rates for tachycardia in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend
Tachycardia (147)
Incidence persons 3,380 3,598 3,767 4,233 4,486 4,558 4,866 5,058 5265 5,204 <.0001
Mean age, years B8N0 BHI9 DOGA2 HEHYS  HHIE 34194 5H0£96 H6H97 52498 R0
Total Incidence rate (per 100,000 persons-year)
Crude rate 6.9 7.2 7.5 8.4 8.9 9.0 9.5 9.8 10.2 10.0
Age-standardized rate 6.7 7.0 7.1 7.9 8.1 8.1 8.5 8.7 8.9 8.6
Male
Incidence persons 1,682 1,729 1,732 1979 2,175 2,179 2,269 2,362 2,434 2,415
Male, % 49.8 48.1 46.0 46.8 48.5 47.8 46.4 46.7 46.2 46.4
Mean age, years AEN0 42496 HBAN6 46595 BO+96 Rl94 BHAN0 KA1 AH1HED5 R0
Male Incidence rate (per 100,000 person-years)
Crude rate 6.8 6.9 6.9 7.8 8.6 8.5 8.8 9.2 9.4 9.3
Age-standardized rate 7.0 7.0 6.9 7.7 8.2 8.1 8.3 8.5 8.6 8.3
Female
Incidence persons 1,698 1,869 2,035 2,254 2,311 2,379 2617 2,69 2,831 2,789
Female, % 50.2 51.9 54.0 53.2 515 52.2 53.6 53.3 53.8 53.6
Mean age, years Dl&H97 B399 0496 54194 54194 B3H91 7492 B3+92 3991 BI1HA0
Female Incidence rate (per 100,000 person-years)
Crude rate 6.9 7.6 8.2 9.0 9.2 9.4 10.3 10.5 11.0 10.7
Age-standardized rate 6.5 7.0 7.4 8.1 8.1 8.2 8.8 9.0 9.2 9.0
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Tables 5—6. Crude incidence rates by age group for tachycardia in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 3.6 3.9 4.0 4.4 4.8 4.7 5.0 54 54 52
40-49 7.1 7.6 7.5 8.8 8.2 8.8 8.9 9.1 9.4 8.8
50-59 11.2 11.0 11.1 12.6 13.8 13.0 13.3 13.4 14.2 13.4
60-69 16.0 15.9 15.9 16.7 17.5 18.4 17.7 17.6 17.5 18.3
70-79 19.8 19.0 21.2 21.7 22.4 19.4 24.0 23.2 23.4 22.2
&0+ 17.9 20.0 22.3 21.7 215 24.1 25.1 23.0 25.0 26.5

Male (per 100,000 person-years)

0-39 4.0 4.1 4.1 4.5 4.9 5.1 5.1 55 55 4.9
40-49 7.0 7.6 6.9 8.1 8.2 7.9 7.8 8.7 8.0 8.5
50-59 10.8 10.5 9.9 12.0 13.0 11.9 12.1 12.0 12.6 12.0
60-69 16.1 14.7 14.8 14.9 17.6 18.5 17.5 17.0 16.9 18.1
70-79 21.3 19.8 19.7 21.0 23.5 20.2 23.2 21.6 23.9 22.3
80+ 14.5 20.4 26.8 28.3 22.5 26.0 31.8 30.7 29.0 31.9

Female (per 100,000 person-years)

0-39 3.1 3.7 3.8 4.3 4.6 4.4 5.0 54 53 5.5
40-49 7.1 7.6 8.2 9.4 8.1 9.7 10.0 9.5 10.8 9.2
50-59 11.6 11.5 12.4 13.3 14.5 14.2 14.5 14.9 15.8 14.7
60-69 15.9 16.9 17.0 18.4 17.4 18.3 17.9 18.2 18.1 18.5
70-79 18.9 18.5 22.3 22.2 21.6 18.8 24.6 24.3 23.1 22.1
8O+ 19.4 19.9 20.5 19.0 21.0 23.4 22.4 19.8 23.3 24.2
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Tables 5—7. Annual incidence and incidence rates for other cardiac arrhythmia diagnoses in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Pfortrend
Other Cardiac Arrhythmia diagnoses (149)
Incidence persons 2947 3,314 3,576 3,905 4,006 4,359 4,492 4,540 4,737 4,698 <.0001
Mean age, years Q6H76  6L7H76 80H75 84H76 63H72 618H81 @877 &3480 @780 612481
Total Incidence rate (per 100,000 persons-year)
Crude rate 6.0 6.7 7.2 7.8 7.9 8.6 8.8 8.8 9.2 9.0
Age-standardized rate 5.8 6.2 6.4 6.8 6.7 7.1 7.0 6.8 6.9 6.6
Male
Incidence persons 1,225 1,317 1,427 1,602 1,655 1,869 1,934 1938 2,090 2,086
Male, % 41.6 39.7 39.9 41.0 41.3 42.9 43.1 42.7 44.1 44.4
Mean age, years H8H85 R84 79 WAR2 2476 BHIR7  HOHR1  M34£83 610482 617489
Male Incidence rate (per 100,000 person-years)
Crude rate 5.0 5.3 5.7 6.3 6.5 7.3 7.5 7.5 8.1 8.0
Age-standardized rate 5.4 5.6 5.8 6.4 6.2 6.9 6.8 6.6 6.9 6.7
Female
Incidence persons 1,722 1,997 2,149 2,303 2,351 2,490 2,558 2,602 2,647 2,612
Female, % 58.4 60.3 60.1 59.0 58.7 57.1 56.9 57.3 55.9 55.6
Mean age, years §33H63 &B9HH6E6 6069 64270 644465 RKHI73 OH70 @575 @8H75 67070
Female Incidence rate (per 100,000 person-years)
Crude rate 7.0 8.1 8.6 9.2 9.3 9.8 10.0 10.1 10.3 10.1
Age-standardized rate 6.0 6.7 7.0 7.2 7.0 7.3 7.1 7.0 6.9 6.4
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Tables 5—8. Crude incidence rates by age group for other cardiac arrhythmia diagnoses in Korea, (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Total (per 100,000 person-years)
0-39 1.2 1.3 1.4 1.6 1.5 1.8 1.7 1.8 1.9 1.8
40-49 4.2 4.4 4.7 4.8 4.9 53 53 4.6 4.5 4.3
50-59 8.6 9.0 9.0 9.8 10.5 10.4 10.5 10.0 10.0 9.1
60-69 19.3 194 20.4 19.8 20.2 20.3 20.1 19.8 19.7 18.7
70-79 34.3 38.5 38.7 39.2 38.7 40.5 38.6 38.1 39.9 39.1
&0+ 45.9 58.8 61.0 71.3 62.4 65.1 70.3 70.3 68.2 67.1
Male (per 100,000 person-years)
0-39 1.4 1.4 1.3 1.6 1.6 1.9 1.7 1.8 1.9 2.1
40-49 4.5 3.9 4.2 4.2 4.7 53 5.8 4.8 4.6 4.8
50-59 7.0 7.3 8.1 8.7 9.3 9.7 9.8 9.4 9.7 8.5
60-69 16.8 16.8 17.8 17.4 18.0 18.4 17.2 17.7 19.0 18.1
70-79 28.0 35.5 35.8 35.5 35.6 37.1 35.8 35.9 37.7 37.5
&0+ 52.2 51.3 54.8 78.6 59.1 73.4 79.3 72.7 75.0 67.3
Female (per 100,000 person-years)
0-39 1.0 1.2 1.4 1.5 1.4 1.8 1.6 1.7 1.8 1.4
40-49 3.9 4.8 53 53 5.2 5.4 4.8 4.5 4.3 3.8
50-59 10.2 10.7 10.0 10.9 11.7 11.1 11.2 10.7 10.3 9.7
60-69 21.5 21.7 22.8 22.0 22.1 21.9 22.7 21.8 20.4 19.3
70-79 38.1 40.4 40.6 41.7 40.8 42.8 40.6 39.6 41.6 40.3
80+ 43.3 61.8 63.5 68.3 63.8 61.8 66.6 69.3 65.3 67.0
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Residential areas were subdivided into 14 groups (Seoul +
Incheon, Gyonggi, Daejeon + Sejong + Chungnam, Busan,
Gyeongbuk, Gyeongnam, Jeonnam, Daegu, Jeongbuk, Gangwon,
Chungbuk, Gwangju, Ulsan, and Jeju) according to data from the

Regional Cardiocerebrovascular Center (RCCVC) project.

The residence areas with relatively higher age—standardized
incidence rates for cardiac arrhythmia per 100,000 persons were
Chungbuk (37.0), Gyeongbuk (36.3), Jeonnam (35.6), and Gwangju
(35.0). Seoul/Incheon had the lowest age—standardized incidence
rate (28.7 per 100,000 persons) (Tables 5—9). Age—standardized
incidence rates were relatively high in Gyeongbuk, Chungbuk, and
Daejeon/Sejong/Chungnam for males and in Gwangju, Chungbuk,
Jeonnam, and Gyeongbuk for females with respect to HD (Tables
5-10,5-11).
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Tables 5—9. Age—standardized incidence rates for cardiac arrhythmia subtypes by residence areas in

Korea, 2015.

Residence
areas

(g Grrg
buk buk nam

Garg Gang Se
ju won jong/ nam

Dae

jeon/

Grrg

Bu

san

Seo

Ul Guag Dae ul/

In
cheon

Arrhythmia
AF & Flutter

Tachycardia

Arrhythmia-
others

35.0 339 339

19.9 20.1 197

10.9 8.2 9.2

6.8 8.0 7.2

31.3

18.7

7.4

7.3

28.7

16.2

8.1

6.1
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Tables 5—10. Age—standardized incidence rates for cardiac arrhythmia and cardiac arrhythmia

subtypes by residence areas in Korean males, 2015.

Dae

jeon/ Seo
Residence Gug Cirg Se . Gang Ul Jeon Guag Garg Bu Dae Jeon Guag ul/
areas buk  buk jong/ Jeju won Ssan nam ham ju san gu buk gi In

Ghrg chen

nam

Arrhythmia 42.0 41.1 404 393 39.0 387 383 365 360 343 341 341 336 329
AF & Flutter 28.6  28.7 264 233 249 285 248 235 221 233 21.3 205 21.0 204

Tachycardia 93 76 85 85 75 77 94 76 101 72 93 92 84 79

others

7.3 7.9 10.2 8.3 4.5 7.1 7.7 6.4 6.3 5.7 7.2 6.2 6.3
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Tables 5—11. Age—standardized incidence rates for cardiac arrhythmia and cardiac arrhythmia
subtypes by residence areas in Korean females, 2015.

Dae
jeon/ Seo
Residence Garg (urg Jeon Guag Gang Bu Gag Se Jeon Gug . ul/ Dae Ul
areas ju buk nam buk won san nam jong/ buk gi Jeju In gu san
Ghrg chen
nam

Arrhythmia 341 33.6 327 314 29.1 286 285 280 273 259 252 247 247 2238
AF & Flutter 179 183 169 148 154 1.0 149 134 132 124 128 121 11.8 115

Tacycarda 117 95 99 103 91 75 82 99 91 90 86 83 98 7.3

Arrhythmia-
others

7.1 7.2 7.9 7.7 7.5 8.1 7.4 6.7 6.6 6.0 5.8 5.8 4.6 5.1
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During the last 10 years, 7—day, 30—day, 1—year, 3—year, and
5—year cumulative case—fatality rates for cardiac arrhythmia and
its subtypes have changed little (Figure 5—1). Overall, in 2015, the
case—fatality rates of AF and flutter were the highest, followed by
miscellaneous (other) arrhythmia diagnoses and tachycardia. The
S5—year cumulative case—fatality rates for AF and flutter were
approximately 10% (Tables 5—12 to 5—14).

Figure 5—1. Trends in case—fatality rates for cardiac arrhythmia
and cardiac arrhythmia subtypes in Korea (2006—2015).
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Can: Atimhuri
(a) Overall rate of cardiac arrhythmia (ICD-10 code: 147~149)
(b) Atrial Fibrillation & Flutter (ICD-10 code: 148)

(c) others cardiac arrhythmia diagnoses (ICD-10 code: 149)
(d) Tachycardia (ICD-10 code: 147)
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Tables 5—12. Trends in case—fatality rates by subtypes of cardiac arrhythmia in Korea (2006—2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Atrial Fibrillation & Flutter (148)
7-day 0.3 0.6 0.8 0.6 0.6 0.5 0.6 0.5 0.6 0.7
30-day 0.8 1.4 1.3 1.4 1.3 1.2 1.4 1.3 1.2 1.4
1-year 3.1 4.3 4.2 4.0 3.9 3.9 3.7 3.6 3.6 3.6
3-year 6.1 7.6 7.1 7.0 6.9 6.6 6.3 6.5 6.4 -
5-year 8.4 9.8 9.4 9.5 8.9 8.9 8.4 - - -

Cardiac Arrhythmia-Others (149)

7-day 0.7 1.0 0.8 0.8 1.0 0.9 0.6 1.1 0.6 1.0
30-day 1.2 1.8 1.3 1.6 1.4 1.7 1.2 1.7 1.2 1.6
I-year 2.6 3.6 2.9 3.1 2.6 3.1 2.7 3.1 2.7 3.1
3-year 4.4 4.9 4.3 53 5.0 4.7 4.2 4.6 4.3 -
5-year 6.2 6.5 6.1 6.7 6.2 6.2 5.7 - - -

Tachycardia (147)

7-day 0.4 0.4 0.6 0.5 0.5 0.7 0.6 0.6 0.5 0.6
30-day 0.6 0.6 0.9 0.8 0.8 1.0 0.9 1.0 0.7 0.8
I-year 1.1 1.4 1.7 1.3 1.6 1.6 1.4 1.7 1.5 1.7
3-year 1.9 2.4 2.4 2.2 2.3 2.3 2.1 2.4 2.3 -
5-year 2.6 3.1 3.2 2.8 3.0 2.9 2.9 - - -
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Tables 5—13. Trends in case—fatality rates by subtypes of cardiac arrhythmia in Korean males (2006~2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Atrial Fibrillation & Flutter (148)
7-day 0.2 0.5 0.5 0.4 0.4 0.4 0.5 0.3 0.4 0.5
30-day 0.5 1.3 1.1 0.9 1.0 0.9 1.1 0.7 1.0 1.1
1-year 2.2 3.0 3.2 2.9 3.1 2.6 2.8 2.2 2.6 2.7
3-year 4.2 53 52 5.1 53 4.4 4.3 4.3 4.4 -
5-year 5.8 6.8 6.8 6.8 7.0 6.0 5.4 - - -

Cardiac Arrhythmia-others (149)

7-day 0.7 1.2 0.4 0.7 0.9 1.0 0.6 1.0 0.9 1.2
30-day 1.3 2.0 0.8 1.7 1.2 1.7 1.1 1.5 1.2 1.9
I-year 2.7 3.6 2.5 2.7 2.3 2.8 2.9 3.3 2.8 3.0
3-year 3.7 4.9 3.6 4.8 4.4 4.8 4.2 4.9 4.1 -
5-year 5.6 6.2 5.5 6.3 5.7 59 55 - - -

Tachycardia (147)

7-day 0.5 0.4 0.8 0.5 0.6 0.5 0.7 0.8 0.6 0.7
30-day 0.8 0.6 1.3 0.7 1.0 0.7 1.1 1.3 0.8 1.1
I-year 1.2 1.3 1.7 1.1 1.8 1.4 1.8 2.1 1.5 2.0
3-year 2.1 2.5 2.3 2.1 2.8 1.8 2.6 3.0 2.5 -
5-year 2.7 3.1 3.0 2.8 3.4 2.2 3.3 - - -
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Tables 5—14. Trends in case—fatality rates by subtypes of cardiac arrhythmia in Korean females (2006~2015).

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Atrial Fibrillation & Flutter (148)
7-day 0.5 0.8 1.0 0.8 0.8 0.7 0.8 0.7 0.8 0.8
30-day 1.0 1.6 1.6 1.9 1.7 1.7 1.7 2.0 1.5 1.6
1-year 4.2 5.6 53 5.3 5.0 54 4.8 54 4.8 4.7
3-year 8.3 10.1 9.0 9.2 8.8 9.1 8.8 9.2 8.7 -
5-year 11.4 13.1 12.2 12.5 11.3 12.2 12.1 - - -

Cardiac Arrhythmia-others (149)

7-day 0.7 0.9 1.0 0.9 1.0 0.8 0.5 1.2 0.4 0.9
30-day 1.2 1.8 1.6 1.5 1.6 1.8 1.3 1.8 1.2 1.5
I-year 2.6 3.7 3.1 3.4 2.9 3.3 2.5 2.9 2.7 3.2
3-year 5.1 5.0 4.8 5.6 54 4.6 4.2 4.5 4.5 -
5-year 6.7 6.7 6.5 7.0 6.6 6.4 59 - - -

Tachycardia (147)

7-day 0.2 0.4 0.5 0.5 0.4 0.8 0.5 0.4 0.4 0.4
30-day 0.4 0.6 0.7 0.9 0.6 1.2 0.6 0.8 0.6 0.6
I-year 1.0 1.6 1.8 1.5 1.4 1.8 1.1 1.3 1.5 1.5
3-year 1.8 2.3 2.6 2.3 1.9 2.8 1.8 1.9 2.2 -
5-year 2.5 3.2 3.4 2.8 2.6 3.5 2.6 - - -
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The residence area with the highest 30—day case—fatality
rates for cardiac arrhythmia were Gangwon, Jeonnam, Daegu, and
Jeonbuk (Tables 5—15 and 5—16).

Chungbuk had higher age—standardized incidence rates but
lower 30—day case—fatality rates (Tables 5-9, 5—-15, 5-16).
Jeonnam and Gangwon had relatively higher age—standardized

incidence and case—fatality rates for cardiac arrhythmia.
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Tables 5—15. Thirty—day cardiac arrhythmia case—{fatality rates by residence areas in Korea, 2015.

Dae
jeon/ Seo
Residence Gang Jeon Dae Jeon Jeju Gaeg Bu Se Gug Guag Gag ul/ Ul Qug
areas won nam gu buk buk san jong/ gi nam ju In san buk
Gurg cheon
nam

Arrhythmia 23 20 18 16 14 14 14 12 12 12 1.1 10 1.0 08
AF&Flutter 28 25 15 14 22 15 12 17 12 07 16 1.0 04 08

Tachycarda 06 09 04 00 00 03 16 05 08 22 06 1.0 10 00

Ambythmia= 9 19 44 32 13 18 18 08 19 14 00 L1 31 11
others
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Tables 5—16. One—year cardiac arrhythmia case—fatality rates by residence areas in Korea, 2015.

Dae

jeon/ Seo
Residence Gang Jeon Dae Jeon Gug (Qug Gag Se Goug Bu Gag Ul ul/ Jeju

areas won nam gu buk buk buk nam jong/ @i san ju san In )

Gurg cheon

nam
Arrhythmia 45 44 40 35 34 32 31 30 30 30 27 24 23 20
AF&Flutter 55 51 46 41 38 41 30 38 34 31 42 27 27 34
Tachycardia 1.8 2.2 0.7 1.4 2.0 0.6 3.1 1.7 1.7 2.8 1.7 1.0 1.5 0.0
Ambythmia=—— 5 37 66 32 34 23 28 20 32 37 00 62 27 13
others
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Chapter 6. Overall Discussion and Conclusions

6.1. Overall Discussion

In Korea, HD is the second—leading cause of death (with a rate
of 62.4 persons per 100,000 in 2018) following cancer, and recent
trends reveal an increase in incidence (Statistics Korea 2019).
There are a variety of ways to measure the population impact of a
disease, and one of the most critical measurements is incidence rate
(Hong et al. 2009). However, there is a lack of information on
incidence rates for HD and its subtypes (as opposed to mortality
rates). This is because of the difficulty of detecting incident HD
rather than assessing mortality due to the ample availability of
representative data on the causes of death from Statistics Korea.
The cost of investigating incidence is high in a community cohort,
and it is not easy to obtain representative data (Townsend et al.
2016). Additionally, in the current study, incidence had to be
calculated from various sources (outpatient, inpatient,
out—of—hospital deaths) (Hong et al. 2009). This study showed
that crude incidence rates for overall HD, arrhythmia, HF, HD
(others diagnoses), pulmonary HD, valvular HD (excluding IHD),
and HHD increased between 2006 and 2015. However,
age—standardized incidence rates for HD and its subtypes
decreased, with the exception of arrhythmia, other HD diagnoses,
and pulmonary HD (Tables 6—1, 6—4). During the 10—year study
period, the observed decrease in the age—standardized incidence
rates for HD was attributable to the reduction in the incidence of
IHD, HF, and HHD. The growth of the aging population is an
additional reasons for the increasing crude incidence rates (Hong et
al. 2009; Kim et al. 2013; Kim et al. 2019).

Among the subtypes of heart disease, other HD diagnoses, valvular
HD, and heart failure were the diseases with relatively large increases in

30—day and 1—year case—fatality rates (Tables 6—1 to 6—4).
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Tables 6—1. Comparisons of incidence and case—fatality rates for heart disease (HD) and HD subtypes
in Korea, 2006—2015.

Incidence Incidence rates Case-fatality
Variables Numbers Crude Age-standardized 30-day 1-year
2006 2015 | 2006 2015 @ 2006 2015 | 2006 2015 B 2006 2015 B

Total 115,127 125,388 | 233.8 241.0 2238 171.1 2.2 2.5 100161 { 4.3 3.9 00112

HD Total Male 58,631 70,725 | 237.1 271.3 @ 255.2 214.9 1.8 1.9 100082 : 34 3.0 00033
Female | 56,496 54,663 | 230.5 2105 @ 1929 129.0 2.6 3.1 100834 5.1 50 00340

Total 12,156 22,325 | 24.7 42.9 22.6 30.1 0.9 1.3 {00118 : 2.5 3.1 0020

Arrhythmias | Male 5943 11,373 | 24.0 43.6 24.7 34.1 0.8 1.3 10015 : 2.0 2.6 001%0
Female 6,213 10,952 | 254 42.2 20.7 26.4 0.9 1.4 000711 : 2.9 3.6 00265

Total 10,007 15,609 | 20.3 30.0 18.7 20.9 2.5 6.4 {02838 i 5.7 9.5 0379

HD-others Male 4,722 8,028 | 19.1 30.8 19.7 24.6 2.8 6.4 029093 i 5.5 9.2 034
Female 5,285 7,581 | 21.6 29.2 17.6 17.4 2.3 6.4 02650 ¢ 59 9.8 0343

Total 1,799 4,471 3.7 8.6 3.4 5.9 2.6 2.8 100080 : 50 49 0014

Egmonary Male 698 1716| 28 66 31 54 | 17 26 002 44 42  00B
Female 1,101 2,755 | 4.5 10.6 3.6 6.2 3.2 29 00136 54 54 0009

Total 3,122 4,437 6.3 8.5 5.8 5.8 1.9 4.1 101085 ¢ 49 7.7 02152

Valvular HD Male 1,347 2,074 5.4 8.0 5.6 6.2 1.8 3.8 {00/A1: 4.8 6.6 0158
Female 1,775 2,363 | 7.2 9.1 5.9 53 2.0 4.4 01406 ¢ 5.0 8.6  0.2061
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Tables 6—2. Comparisons of incidence and case—fatality rates for heart disease (HD) and HD subtypes
in Korea, 2006—2015 (continued).

Incidence Incidence rates Case-fatality

Variables Numbers Crude Age-standardized 30-day 1-year

2006 2015 | 2006 2015 : 2006 2015 | 2006 2015 B 2006 2015 B
Total 13,351 18,123 | 27.1 34.8 25.6 21.7 3.9 6.7 01184 ¢ 11.1 13.0 02019

Male 4,471 6,929 | 18.1 26.6 21.8 21.1 3.5 6.1 :01013¢ 10.2 11.9 0162/
Female 8,880 11,194 | 36.2 43.1 27.4 21.4 4.1 7.1 101301 ¢ 11.6 137 02%
Total 80,040 82,296 | 162.6 158.2 : 1439 1035 | 1.8 1.7 ¢ 0am : 3.3 2.8 Q@b
[HD Male 44,342 51,118 | 179.3 196.1 | 176.1 140.7 | 1.5 14 Q@4 | 2.8 2.3 A8
Female | 35,698 31,178 | 1457 120.1 : 115.1  69.1 2.1 2.3 Q@4 39 3.6 QR
Total 8,350 6,317 | 17.0 12.1 15.9 1.7 2.2 3.1 100097 ;0 7.2 6.4 0Bl
HHD Male 2,759 2,203 | 11.2 8.5 12.7 6.7 1.7 2.5 100298 : 57 55 00148
Female 5,591 4,114 | 22.8 15.8 17.3 8.1 2.5 3.4 0006 8.0 6.9 008

Heart
Failure
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Tables 6—3. Changes in patterns of incidence and case—fatality rates for heart disease (HD) and HD
subtypes in Korea, 2006—2015.

Variables

Incidence

Numbers

Incidence rates

Case-fatality

Crude

Age-standardized

30-day

1-year

2006 2015

2006 2015

2006

2015

™

™

HD Total

Total
Male

Female

Arrhythmias

Total
Male

Female

HD-others

Total
Male

Female

Pulmonary
HD

Total
Male

Female

Valvular HD

Total
Male

Female

N A I NI

AN N R NI EE
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Tables 6—4. Changes in patterns of incidence and case—fatality rates for heart disease (HD) and HD

subtypes in Korea, 2006—2015 (continued).

Variables

Incidence
Numbers

Incidence rates

Case-fatality

Crude

Age-standardized

30-day

1-year

2006 2015

2006

2015 @ 2006

2015

B

B

Heart
Failure

Total
Male

Female

[HD

Total
Male

Female

HHD

Total
Male

Female
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Figure 6—1. Life's Simple 7

(American Heart Association)

Source: Salim et al. Heart disease and stroke statistics-2021 update. Circulation 2021;143:e486.

Major risk factors for cardiovascular disease in the currnet
literature review demographic factors (age, sex), health habits
(smoking, physical activity, obesity), and the prevalence of
metabolic disorders (hypertension, diabetes, hypercholesterolemia)
(Figure 6—1) (Kim et al. 2014; Kim et al. 2017; Tran et al. 2017).

The prevalence of obesity, hypertension, diabetes, and
hypercholesterolemia, had changed slightly during the study period,
in contrast to the prevalence of smoking (Table 6—5; Figures 6—2
to 6-6). From 2007 to 2018, the prevalence of
hypercholesterolemia increased more than two—fold; the prevalence
of hypertension and diabetes was not large, though both males and
females showed a tendency toward an Iincreasing prevalence
(Korean  National Health  Nutrition Examination Survey
[KNHANES]).

136



Although the smoking rate in males decreased during the study
period, the smoking rate in females increased, and the rate of
physical activity and vegetable and fruit consumption decreased in
both males and females. This seems to have worked in the direction
of increasing the incidence of HD (KNHANES).

Fortunately, recognition rates, treatment rates, and control
rates in all for hypercholesterolemia, hypertension, and diabetes
have increased. This may have had an impact in the direction of
decreasing HD (Tables 6—5; Figure 6—5 and 6—6).

These trends in risk factors could not explain the decreasing
patterns for age—standardized incidence for overall HD, IHD, HF,
and HHD over the 10—year study period. The increase in the
number of healthy elderly individuals implies resulting increases in
crude incidence rates and decreases in age—standardized incidence
rates for overall HD and HF.

The extent to which risk factors for HD influenced the
incidence and case—fatality rate for HD and its subtypes was not
included in the scope of this study; this question needs to be

evaluated in future studies.
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Tables 6—5. Comparisons of health behaviors and health factors in Korea.

Health Smoking Physical Activity Vegetable & Fruits Obesity
Behaviors 2007 2018 2007 2017 1998 2019 2007 2018
Total 25.3 22.4 58.3 48.5 39.9 28.1 31.7 34.6
Male 45.1 36.7 45.7 39.0 41.5 31.1 36.2 42.8
Female 5.3 7.5 22.0 21.6 38.6 25.1 26.3 25.5
Health Hypercholesterol Hypertension Diabetes
Factors 2007 2017 2007 2018 2007 2018
Total 10.7 21.5 24.5 26.9 9.5 10.4
Male 9.3 20.0 26.8 32.5 11.8 12.9
Female 11.5 22.6 21.7 21.3 7.2 7.9
Medical Hypercholesterol Hypertension Diabetes
Cares 2007 2017 2007 2017 2005 2018
Awareness 38.8 58.9 66.3 69.3 68.3 71.5
Treatment 26.9 48.7 60.3 65.5 49.0 66.2
Control 20.3 41.7 42.1 48.4 23.0 31.1
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Figure 6—2. Trends in health behaviors in Korea, 2007—2018.

Trends in current smoking rates

Trends in physical activity

Percentage (%)
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Source: Korea Health Statistics 2018. Korea National Health and

Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trend of

current smoking rates among Korean adults aged 19 years and
over, 2007-2018.
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Figure 6—3. Trends in health behaviors in Korea, 2007—2018 (continued).

Trends in the proportion of consuming more than

500 g of vegetables and fruits per day

Trends in the prevalence of obesity
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Source: Korea Health Statistics 2019. Korea National Health and

Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trends in

the proportion of consuming more than 500g of vegetables and
fruits per day, 1998-2019.
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Figure 6—4. Trends in health factors in Korea, 2007—2018.

Trends of Prevalence of Hypercholesterolemia Trends of Prevalence of Hypertension
£ 40
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Source: Korea Health Statistics 2018. Korea National Health and Source: Korea Health Statistics 2019. Korea National Health and
Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trends of Nutrition Examination Survey. http://knhanes.kdca.go.kr/ Rates
hypercholesterolemia among those aged 30 years and over, of hypertension awareness, treatment, and control among

2007-2018. Korean adults aged > 30 years, 2007-2019.
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Figure 6—5. Trends in health factors in Korea, 2007—2018 (continued).

Trends in diabetes prevalence

Trends in hypercholesterolmia awareness,

treatment and control

Percentage (%)

=O=Total =fx=Men ={=Women

2007 2008 2009 2010 2011 2012 2013 014 2015 2016 2017 2018

Survey years

Source: Korea Health Statistics 2018. Korea National Health and
Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trends in
prevalence of diabetes among adults aged 30 years and over,
2007-2018.
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Figure 6—6. Trends in health factors in Korea, 2007—2018 (continued).

Trends in hypertension awareness, Trends in diabetes awareness,
treatment and control treatment and control
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Source: Korea Health Statistics 2019. Korea National Health and Source: Korea Health Statistics 2019. Korea National Health and
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hypertension awareness, treatment, and control among Korean Proportions of diabetes awareness, treatment, and control in
adults aged > 30 years, 2007-2019. Korean adults aged 30 years and over, 2005-2018.
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To our kowledge, there have been three studies conducted in
Korea regarding trends in AMI incidence; these studies used
different methods to identify inpatients based on diagnostic codes
and time periods, hence making study comparisons difficult. One
study examined AMI incidence trends using primary and secondary
diagnoses for inpatients diagnosed between 1997 and 2007, and
revealed that the age—standardized incidence rates increased from
50.4 per 100,000 persons in 1997 to 78.3 per 100,000 persons iIn
2007 (Hong et al. 2009). Ather study conducted using primary
inpatient diagnoses between 2006 and 2010 revealed that
age—standardized incidence rates decreased from 45.7 per 100,000
persons in 2006 to 29.4 per 100,000 persons in 2010 (Kim et al.
2013). The third study (conducted between 2007 and 2016 based
primary diagnoses), reported that age—standardized incidence rates
decreased from 53.6 per 100,000 persons in 2007 to 38.9 per
100,000 persons in 2011, followed an increase from 39.5 per
100,000 in 2012 to 43.2 per 100,000 in 2016 (Kim et al. 2019).
However, it 1s not appropriate to compare the trends in these
results with those of our study because the target disease,
diagnosis criteria, and criteria for calculating the incidence were
different (i.e., they did not include out—oh—hospital HD deaths).

Our analysis included evaluations of IHD incidence, (not AMI
alone; ICD—10 codes for IHD: 120—-123, ICD—10 code for AMI: 121).
IHD has three subtypes: angina pectoris (ICD—10 code: 120), MI
(ICD—10 codes: 121-122), and IHD (others diagnoses) (ICD—10
codes: 123-125). One study on IHD mortality trends, showed a
steady increase in mortality from 1985 to 2009 (Lee et al. 2012).
However, the research calculated age—adjusted mortality rates
based on age—groups; hence, the results of this study could not be
compared with the case—fatality rates in our study. Another study
calculated the 7—day, 30—day, 90—day, and 1—year and 3—year
cumulative AMI case—fatality trends between 2007 and 2016. A

decrease in case—fatality rates was noted over the course of 10
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years, but this finding was for all—cause fatality and not for death
according to HD subtypes, thereby preventing comparison with our
results.

The mortality rate for IHD has been gradually decreasing in
Western countries since 1964 (age—standardized mortality rates
per 100,000 people: 341.4 in 1964, 295.0 in 1970, 254.7 in 1980,
242.6 in 1990, 196.2 in 2000, 141.7 in 2010, and 116.8 in 2017)
(Ford et al. 2014; OECD 2020). However, IHD remains the number
one cause of death globally, accounting for 16.6% of the world's
deaths in 2016, and mortality rates for IHD will continue to increase
according to the trends of previous years (13.4% in 2000, 14.5% in
2005, 15.6% in 2010) (WHO 2016). In Korea, although the
age—standardized mortality rate decreased after reaching its
highest point (in 2002 for males and in 2003 for females) (Lee et
al. 2015), deaths and crude mortality rates for IHD have
continuously increased. The mortality rate per 100,000 persons
increased from 3.0 in 1983 to 30.6 in 2012 for males and from 1.6
in 1983 to 27.3 in 2012 for females (Lee et al. 2015).

As per the data we collected from the Korean population over
the course of 10 years (2006—2015), overall trends in the
incidence of IHD showed that the incidence and the mean age of
IHD increased during this period, but crude incidence rates and
age—standardized incidence rates per 100,000 people decreased.
However, the incidence of IHD and its subtypes showed different

patterns over a 10—year period.

MI is a highly researched disease due to its high fatality and
severity as compared to other IHD subtypes. AMI is a serious
clinical manifestation of CAD and is particularly associated with a
high mortality rate during hospitalization (Zhang et al. 2016). In the
UK, the incidence of MI has decreased by 33% among men and by
31% among women (Smolina et al. 2012). Studies in China, Japan,

and Singapore have reported that the incidence of IHD has
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increased slightly since 2011 (Zhang et al. 2016; Khoo et al. 2014;
Ishihara et al. 2015). Many countries, including countries in Asia,
have reported on recent trends in the incidence of IHD (Zhang et al.
2016; Smolina et al. 2012; Khoo et al. 2014; McManus et al. 2011;
Sugiyama et al. 2015; Ishihara et al. 2015; Taguchi et al. 2017).
Three studies reported increasing trends for AMI incidence in
Korea (Hong et al. 2009; Kim et al. 2013; Kim et al. 2019), of
which one showed that age—standardized incidence rates decreased
from 53.6 per 100,000 in 2007 to 38.9 per 100,000 in 2011 and
increased from 39.5 per 100,000 in 2012 to 43.2 per 100,000 in
2016 (Kim et al. 2019).

The two major subtypes of AMI, STEMI and NSTEMI, have
different outcomes and treatment options (Zhang et al. 2016).
According to the most recent data on discharged patients in the
United States and Europe, hospitalization for AMI has decreased
and the ratio of STEMI to NSTEMI has increased (McManus et al.
2011; Sugiyama et al. 2015). In Western countries, NSTEMI is
present in the majority of MI patients, whereas STEMI accounts for
60—80% of patients in Asia (Ishihara et al. 2015; Taguch et al.
2017). In Japan, 77% of all MI patients had STEMI, and this rate
increase from 2005 to 2014 (Taguchi et al. 2017). Many studies on
MI in Asian countries have noted a sizeable shift in STEMI and
NSTEMI ratios, and the incidence of both subtypes is increasing.
According to the Korean Acute Myocardial Infarction Registry
(KAMIR), STEMI incidence decreased from 64.3% in 2005 to
48.4% in 2018, and the STEMI/NSTEMI ratio reversed in 2012
(Kim et al. 2019; Sim et al. 2017).

This change may have been influenced by the increasing use of
cardioprotective  drugs, such as statins, ACE blockers,
beta—blockers, and aspirin, all of which lower the risk of STEMI
(Zhang et al. 2016). Sensitive cardiac—specific analyses, such as
high—sensitivity troponin analyses, may have contributed to the

increase in NSTEMI by detecting myocardial necrosis in patients
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who were previously diagnosed with unstable AP (Kim et al. 2019).
There i1s a high probability of NSTEMI appearing in elderly patients
with comorbid diseases (Zhang et al. 2016), and incidence is
expected to increase because of the increase in the age of the
population as well as the increasing prevalence of cardiovascular

risk factors in Korea.

Apart from STEMI and NSTEMI, there 1is little evidence
regarding trends in the incidence of other MI subtypes. In our
study, the observed decrease in the age—standardized incidence of
MI was due solely to the decrease in the incidence of miscellaneous
(other) MI diagnoses; however, the number of occurrences of
STEMI and NSTEMI also increased continuously. Trends for MI in
Korea are more important because 40% of MI cases are diagnosed
as non—specific MI (ICD—10 121.9, 122.9). Compared to the 8.8%
hospitalization rate for miscellaneous (other) MI diagnoses in
Beijing (Zhang et al. 2016), our data showed that the tendency to

diagnose non—specific MI in Korea was quite high.

There are currently limited data that quantify the prevalence or
severity of AP. Unlike patients with acute coronary syndrome
(ACS), patients with CAD are mainly managed in an outpatient
setting (Kureshi et al. 2017). This may have led us to
underestimate the number of patients with AP, as we included only
inpatients who were hospitalized with AP. Therefore, it is important
to monitor the temporal trends in the incidence for inpatients with
AP. Although the incidence of variant AP was lower than that of
other AP subtypes, it was similar to that of NSTEMI and STEMI.
Thus, it 1s necessary to Iinvestigate the cause of increasing

incidence patterns.

The 7—day and 30—day case fatalities of the miscellaneous
(other) MI diagnoses were higher than those of NSTEMI and
STEMI and showed an increasing trend (Tables 6—7 to 6—11). In
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particular, the case—fatality rates for MI in females were relatively
higher than those in males; the 7—day case—fatality rate for
miscellaneous other (MI) diagnoses was approximately 8%, the
30—day rate was approximately 12%, the 1-—year rate was
approximately 16%, the 3—vyear rate was approximately 20%, and
the 5—year rate was approximately 23% (Tables 4—32). Although
the incidence of MI has decreased (according to several studies that
investigated only STEMI and NSTEMI), it is necessary to identify
the cause of higher case—fatality rates in women and to
continuously monitor changes in case—fatality rates.

Based on these observations, we believe that it is imperative to
continuously monitor incidence rates for STEMI, NSTEMI, and
variant AP and case—fatality rates for miscellaneous (other) MI
diagnoses, STEMI, NSTEMI, and other IHD diagnoses. Tracking MI
1s particularly important because of its higher incidence and

case—fatality rates.

MI is a highly researched disease due to its high fatality and
severity compared to other IHD subtypes. AMI is a serious clinical
manifestation of CAD and i1s particularly associated with a high
mortality rate during hospitalization. Many countries, including
those in Asia, have reported recent trends with respect to the
incidence of IHD. According to the most recent data on discharged
patients in the United States and Europe, hospitalization for AMI
has decreased and the ratio of STEMI to NSTEMI has increased. In
Western countries, NSTEMI is present in the majority of MI
patients, whereas STEMI accounts for 60—80% of MI patients in
Asia. This change may have been influenced by the increasing use
of cardioprotective drugs, such as statins, angiotensin—converting
enzyme inhibitors, beta—blockers, and aspirin, all of which to lower
the risk of STEMI. Sensitive cardiac—specific analyses, such as
high—sensitivity troponin analyses, may have contributed to the
increase in NSTEMI by detecting myocardial necrosis in patients

who were previously diagnosed with unstable AP. There is a high
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probability of NSTEMI appearing in elderly patients with comorbid
diseases, and its incidence is expected to increase because of the
increase in the age of the population and the concomitant increasing

the prevalence of cardiovascular risk factors in Korea.
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Tables 6—6. Comparisons of incidence and case—fatality rates for ischemic heart disease (IHD) and
IHD subtypes in Korea, 2006—2015.

Incidence Incidence rates Case-fatality

Variables Numbers Crude Age-standardized 30-day 1-year

2006 2015 | 2006 2015 2006 2015 | 2006 2015 B 2006 2015 B
Total 80,040 82,296 | 162.6 158.2 @ 143.9 103.5 1.8 1.7 ¢ Q0B ¢ 3.3 2.8 Q@b

[HD Male 44,342 51,118 | 179.3 196.1 | 176.1 140.7 | 1.5 14 . Q@4 | 2.8 2.3 @8
Female | 35698 31,178 | 1457 120.1 @ 1151  69.1 2.1 2.3 100 0 3.9 3.6 QR

Total 17,983 20,843 | 36.5 40.1 32.6 25.9 1.2 1.5 100137 ¢ 3.1 3.2 00016
[HD-others Male 10,162 13,194 | 41.1 50.6 41.1 36.5 0.9 1.2 1001483 : 2.4 2.7 0003
Female 7,821 7,649 | 31.9 29.5 25.0 16.3 1.5 1.9 00187 : 4.2 41 00128

Total 19,815 23,903 | 40.2 45.9 36.1 29.9 5.3 6.9 | QB : 8.2 6.8 Kl
MI Male 12,534 17,353 | 50.7 66.6 51.3 48.3 4.0 36 1 @8 64 51 Q1
Female 7,281 6,550 | 29.7 25.2 22.8 13.2 7.5 89 Q0% | 11.5 124 OB

Total 55,065 55,971 | 111.8 107.6  98.3 70.5 0.4 04 : Qmt i 1.3 1.1 08
AP Male 29,983 33,775 | 121.2 129.6 @ 117.1 924 0.4 05 4m ; 1.2 1.2 00005
Female | 25,082 22,196 | 102.4  85.5 81.5 50.4 0.5 04 Q3 : 14 1.2 001
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Tables 6—7. Comparisons of incidence and case—fatality rates for ischemic heart disease (IHD) and
IHD subtypes in Korea, 2006—2015 (continued).

Incidence Incidence rates Case-fatality
Variables Numbers Crude Age-standardized 30-day 1-year
2006 2015 | 2006 2015 2006 2015 | 2006 2015 B 2006 2015 B
Total 975 7,246 | 2.0 13.9 1.8 9.1 5.0 4.1 A2 8.9 6.4 Q1
NSTEMI Male 605 4938 | 2.4 18.9 2.5 13.7 4.0 3.2 AL ¢ 7.4 52 Q12

Female 370 2,308 | 1.5 8.9 1.2 4.8 6.8 6.2 {0 114 92 QB2

Total 4,644 7,218 | 9.4 13.9 8.4 9.1 4.0 41 100481 : 6.9 6.0 00033
STEMI Male 3,137 5517 | 12.7 21.2 12.5 15.2 3.3 34 00218 : 5.8 47 Q0
Female 1,507 1,701 | 6.1 6.6 4.7 3.5 5.7 7.5 102065 : 9.2 10.3 01658

Total 4,584 7417 | 9.3 14.3 8.0 9.9 0.2 0.2 0041 : 0.6 0.5 00020
Variant AP Male 2,607 4,438 | 10.5 17.0 9.5 12.2 0.2 02 0004 : 0.7 0.8 03
Female 1,977 2,979 | 8.1 11.5 6.6 7.5 0.0 0.1 100031 0.4 0.1 00124

NSTEMI: non-ST evelation myocardial infarction; STEMI: ST-elevation myocardial infarction.
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Tables 6—8. Comparisons of incidence and case—fatality rates for ischemic heart disease (IHD) and
IHD subtypes in Korea, 2006—2015 (continued).

Incidence Incidence rates Case-fatality

Variables Numbers Crude Age-standardized 30-day 1-year

2006 2015 | 2006 2015 : 2006 2015 | 2006 2015 B 2006 2015 B
Total 28,860 33,616 | 58.6 64.6 51.5 42.0 0.3 0.4 100027 : 1.1 1.3 00042

Stable AP Male 15,329 19,748 | 62.0 75.8 59.9 54.1 0.3 0.5 1 00M1: 1.0 1.1 000%
Female | 13,531 13,868 | 55.2 53.4 441 31.1 0.4 0.4 00018 : 1.2 1.3 0y
Total 24,435 23,524 | 49.6 45.2 43.7 29.3 0.5 05 | 4 : 1.6 1.3 083
Male 13,988 14,849 | 56.6 57.0 55.0 40.4 0.4 04 | Q@8 1.5 1.2 00k
Female | 10,477 8,675 | 42.6 33.4 33.6 19.2 0.6 0.6 {000 : 1.8 1.5 O
Total 13,716 10,215 | 27.9 19.6 25.0 12.8 5.3 6.9 100161 : 8.5 9.6 00018
MI-others Male 8,677 7,092 | 35.1 27.2 35.5 19.8 4.0 48 Q06 ¢ 6.3 6.8 Bt
Female 5,039 3,123 | 20.6 12.0 15.8 6.3 7.8 11.5 01617 ¢ 12.4  16.2 02041

Unstable
AP
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Tables 6—9. Changes in the patterns of incidence and case—fatality rates for ischemic heart disease

(IHD) and IHD subtypes in Korea, 2006—2015.

Incidence Incidence rates Case-fatality
Variables Numbers Crude Age-standardized 30-day 1-year
2006 2015 2006 2015 2006 2015 B B
Ischemic Total L 4 4 2 3
Heart Male 1 1 . : :
Disease Female g > 4 ¥ ¥
Total 1T 1 : 2 1 1)
[HD-Others Male 1 1 L ! 1 1
Female i ! 8 : g 1 1
Total 1T 1 : 2 : 8 2 2
Myocardial
_ Male 1 1 ) 4 2 2 : 2
Infarction
Female i ! 8 ! 8 2 :
Total 1 . 8 2 : 2 2 2
Angina Mal
Pectoris ae T T ¢ ‘ T
Female 3 3 3 2 4 ) 2
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Tables 6—10. Changes in the patterns of incidence and case—fatality rates for ischemic heart disease

(THD) and IHD subtypes in Korea, 2006—2015 (continued).

Variables

Incidence
Numbers

Incidence rates

Case-fatality

Crude

Age-standardized

30-day

1-year

2006 2015

2006 2015

2006

2015

B

B

Total
NSTEMI Male

Female

Total
STEMI Male

Female

Total
Variant AP Male

Female

» »wowow =

-

N N S N

=

R

-

N N N PSS

5 e D D D

NSTEMI: non-ST evelation myocardial infarction; STEMI: ST-elevation myocardial infarction.
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Tables 6—11. Changes in the patterns of incidence and case—fatality rates for ischemic heart disease
(IHD) and IHD subtypes in Korea, 2006—2015 (continued).

Incidence Incidence rates Case-fatality
Variables Numbers Crude Age-standardized 30-day 1-year
2006 2015 2006 2015 2006 2015 B B
Total 1t 1} 2 2 1) 13
Stable AP Male 1t 1} 2 2 1) 13
Female 1 . : L ¥
Total 2 2 4 2 4 4
Unstable AP Male 1t 1t 2 : 2 : 2
Female 3 . . ¥ ¥
Total 3 2 2 L 2 1) 1
MI-others Male ' 2 ! 8 : 2 2 2 2 2
Female 2 2 2 . 4 1) 1
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Studies on the incidence of arrhythmia in other countries were
difficult to find, though the results with respect to the incidence of
AF were relatively easy to confirm in studies conducted in Western
populations, Japan, and China. However, it was not easy to compare
the incidence rates of arrhythmia within this study as most of the
studies focusing on AF have targeted a certain age and have been
locally based.

The incidence and crude rates for cardiac arrhythmia in the
total populations, as well as for male and female patients, have
increased significantly over the last 10 years (Tables 6—12 and
6—13). The incidence of arrhythmia has doubled in the last 10
years. The age—standardized incidence rates of arrhythmia have
increased in both men and women. During the last 10 years,
7—day, 30—day, 1l-year, 3—year, and b—year cumulative
case—fatality rates for cardiac arrhythmia and its subtypes have

changed little.

AF is the most common type of cardiac arrhythmia. AF involves
a wide spectrum of arrhythmias, including lone AF, paroxysmal AF,
and chronic AF. It is likely that AF comprises a spectrum of
diseases with no single mechanism adequately explaining AF and its
variability (Joung 2011). Therefore, AF is often detected during
health screening or accidentally during testing for other diseases as
some patients lack clinical symptoms (Joung 2018), particularly, for
HD does not cause significant clinical disorders (Joung 2011). The
detection rate for AF is low in clinical practice and there is very
limited information on the incidence of cardiac arrhythmia in Korea.

Studies on the incidence of arrhythmia in other countries were
difficult to find; the results for the incidence of AF were relatively
easy to confirm in Western populations, in Japan, and in China.
However, it was not easy to compare the incidence rates of
arrhythmia with those of this study as most of the studies focusing

on AF have targeted a certain age and/or local residents.
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AF represents an increasing public health challenge with
profound social and economic implications (Ball et al. 2013). It is
thought that the increase in the elderly population, improvements in
the treatment of ACD, improvement in the treatment of hypertension
and diabetes, and decreases in mortality rate contribute in part to
the observed trends. AF is clearly associated with considerable
morbidity and mortality within populations whose survival from other
clinical conditions is improving. New therapeutics have and will
continue to be developed with the goal of improving the
pharmaceutical management of patients with AF; currently, the
acceptance and use of anticoagulation therapy varies widely among
countries (Lip et al. 2012).

157
21

| 3]



Tables 6—12. Comparisons of incidence and case—fatality rates by cardiac arrhythmia and cardiac
arrhythmia subtypes in Korea (2006—2015).

Incidence Incidence rates Case-fatality
Variables Numbers Crude Age-standardized 30-day 1-year
2006 2015 | 2006 2015 @ 2006 2015 | 2006 2015 B 2006 2015 B
Total 12,156 22,325 | 24.7 42.9 22.6 30.1 0.9 1.3 00118 2.5 3.1 0.0200
Arrhythmia Male 543 11,373 | 24.0 43.6 24.7 34.1 0.8 1.3 : 001 2.0 2.6 00150
Female 6,213 10,952 | 25.4 42.2 20.7 26.4 0.9 1.4 {00071 2.9 3.6 0025
Total 6,278 13,823 | 12.8 26.6 11.6 17.2 0.8 1.4 {00106 : 3.1 3.6 00217
?El’ilel" Male 3,264 7,563 | 13.2 29.0 13.8 21.7 0.5 1.1 0.0141 2.2 2.7 00116
Female 3,014 6,260 | 12.3 24.1 9.6 13.2 1.0 1.6 00091 4.2 4.7 0035
Total 3,380 5204 | 6.9 10.0 6.4 8.3 0.6 0.8 00172 1.1 1.7 00192
Tachycardia . Male 1,682 2,415 | 6.8 9.3 6.7 8.0 0.8 1.1 i 00227 1.2 2.0 00200
Female 1,698 2,789 6.9 10.7 6.1 8.6 0.4 0.6 001% 1.0 1.5 0.0133
. Total 2,947 4,698 6.0 9.0 55 6.3 1.2 1.6 00071 2.6 3.1 0.0023
j_ngs;’;:mla Male | 1225 2086 50 80 52 64 | 13 19 000l 27 30 008l
Female 1,722 2,612 7.0 10.1 5.7 6.2 1.2 1.5 08B 2.6 3.2 0%/
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Tables 6—13. Change patterns of incidence and case—fatality rates by cardiac arrhythmia and cardiac
arrhythmia subtypes in Korea (2006—2015).

Incidence Incidence rates Case-fatality
Variables Numbers Crude Age-standardized 30-day 1-year
2006 2015 2006 2015 2006 2015 B B
Total 1t 1} 1) 1) 13
Arrhythmia Male 1t 1t 1 ) 1) 1)
Female 1 1 L) L) L
Total 1 1) 1 1} 1
AF & Flutter Male 1t 1t 1 1 1
Female 1 1 L) L 1
Total 1 1) 1 1} 1
Tachycardia Male 1 1 1 1 1
Female 1 1 1 L 1
_ Total 1t 1} 1) 1) 13
pounl %0 BN S B
Female 1 1 1 4 4
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6.2. Conclusions

Between 2006 and 2015, the crude incidence rates for overall
HD have changed little, but the age—standardized incidence of HD
has declined markedly. The reduction in IHD rates has contributed
to this. However, incidence rates have increased for arrhythmia,
miscellaneous (others) HD diagnoses, and pulmonary HD and
case—fatality rates have increased for HF, wvalvular HD, and
miscellaneous (other) HD diagnoses.

For IHD, the crude and age—standardized incidence rates for
IHD, stable AP, unstable AP, and MI decreased during the course of
the study. However, the incidence of NSTEMI, STEMI, and variant
AP increased, and the incidence of NSTEMI increased dramatically
over the last 10 years. The 5—year cumulative case—fatality rate
for MI in women was approximately 23%.

Incidence, crude incidence rates, and age—standardized
incidence rates for cardiac arrhythmia in both men and women
increased significantly over the last 10 years. Incidence and crude
rates for AF and flutter increased more than two—fold, and rates of
both tachycardia and miscellaneous (other) arrhythmia diagnoses
increased. However, the case—fatality rates for cardiac arrhythmia

and its subtypes have changed little over the last 10 years.

Korea established the first comprehensive plan for preventing
and treating cardiovascular disease in 2018 and is striving for
improving cardiovascular disease management in all directions. The
main strategies for implementation include improving public
awareness, increasing the prevalence of healthy lifestyle choices,
strengthening the management of high—risk groups, preventing
disease, strengthening emergency response and treatment
capabilities in the local community, establishing a patient
persistence management system, and strengthening infrastructure,
research, and research capability. To understand the current status

of cardiovascular disease and to evaluate policy effects, it is
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necessary to establish a representative monitoring system for the
occurrence of cardiovascular disease, risk factors, and causes of

disease. Monitoring continuously is important to reach these goal.

Therefore, we believe that it is essential to continuously
monitor the incidence and case—fatality rates for HD and its
subtypes, IHD and its subtypes, and cardiac arrhythmia, and its
subtypes according to the same criteria. Our observations will be
helpful for physicians and public health officials to modify public
health priorities and recommend strategies for managing the spread

of cardiovascular disease in Korea.

161

A &) 8



Bibliography

American College of Cardiology Foundation; American Heart
Association; European Society of Cardiology; Heart Rhythm
Society, Wann LS, Curtis AB, Ellenbogen KA, Estes NA, Ezekowitz
MD, Jackman WM, January CT, Lowe JE, Page RL, Slotwiner DJ,
Stevenson WG, Tracy CM, Fuster V, Rydn LE, Cannom DS, Crijns
HJ, Curtis AB, Ellenbogen KA, Halperin JL, Le Heuzey J, Kay GN,
Lowe JE, Olsson SB, Prystowsky EN, Tamargo JL, Wann LS.
Management of patients with atrial fibrillation (compilation of 2006
ACCF/AHA/ESC and 2011 ACCF/AHA/HRS recommendations): a
report of the American College of Cardiology/American Heart
Association Task Force on practice guidelines. Circulation. 2013
May 7;127(18):1916—26. doi: 10.1161/CIR.0b013e318290826d.
Epub 2013 Apr 1. PMID: 23545139.

Ball J, Carrington MJ, McMurray JJ, Stewart S. Atrial
fibrillation: profile and burden of an evolving epidemic in the 21st
century. Int J Cardiol. 2013;167(5):1807—24.

Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway
CW, Carson AP, et al. Heart Disease and Stroke Statistics—2019
Update: A Report From the American Heart Association.
Circulation. 2019;139(10):e56—e528.

Bhatnagar P, Wickramasinghe K, Wilkins E, Townsend N.
Trends in the epidemiology of cardiovascular disease in the UK.
Heart. 2016;102(24):1945-52.

Camm AJ, Lip GY, De Caterina R, Savelieva I, Atar D,
Hohnloser SH, Hindricks G, Kirchhof P; ESC Committee for Practice
Guidelines (CPG). 2012 focused update of the ESC Guidelines for
the management of atrial fibrillation: an update of the 2010 ESC
Guidelines for the management of atrial fibrillation. Developed with
the special contribution of the European Heart Rhythm Association.
Eur Heart J. 2012 Nov;33(21):2719—-47. doi: 10.1093/eurheartj/ehs253.
Epub 2012 Aug 24. Erratum in: Eur Heart J. 2013 Mar;34(10):790.

162



Erratum in: Eur Heart J. 2013 Sep;34(36):2850—1. PMID: 22922413.

Cui Y, Hao K, Takahashi J, Miyata S, Shindo T, Nishimiya K,
Kikuchi Y, Tsuburaya R, Matsumoto Y, Ito K, Sakata Y, Shimokawa
H. Age—Specific Trends in the Incidence and In—Hospital Mortality
of Acute Myocardial Infarction Over 30 Years in Japan — Report
From the Miyagi AMI Registry Study. Circ J. 2017 Mar
24;81(4):520-528. doi: 10.1253/circj.CJ—16—0799. Epub 2017
Feb 2. PMID: 28154296.

Feinberg WM, Blackshear JL, Laupacis A, Kronmal R, Hart
RG. Prevalence, age distribution, and gender of patients with atrial
fibrillation. Analysis and implications. Arch Intern Med. 1995 Mar
13;155(5):469—73. PMID: 7864703.

Ford ES, Roger VL, Dunlay SM, Go AS, Rosamond WD.
Challenges of ascertaining national trends in the incidence of
coronary heart disease in the United States. J Am Heart Assoc.
2014;3(6):e001097.

Gupta S, Tiruvoipati R, Green C. Atrial Fibrillation and
Mortality in Critically Ill Patients: A Retrospective Study. Am J Crit
Care. 2015 Jul;24(4):336—41. doi: 10.4037/ajcc2015319. PMID:
26134334.

Gwon JG, Choi J, Han YJ. Community—level socioeconomic
inequality in the incidence of ischemic heart disease: a nationwide
cohort study. BMC Cardiovasc Disord. 2020;20(1):87.

Hong JS, Kang HC, Lee SH, Kim J. Long—term Trend in the
Incidence of Acute Myocardial Infarction in Korea: 1997—2007.
Korean Circ. J. 2009, 39, 467-476,.

Ishihara M, Fujino M, Ogawa H, Yasuda S, Nakama Y, Morita
T, Shimizu W, Saito Y, Tsujita K, Nishimura K, Nakama Y, Morita
T, Shimizu W, Saito Y, Tsujita K, Nishimura K, Miyamoto Y,
J—MINUET investigators. Clinical Presentation, Management and
Outcome of Japanese Patients With Acute Myocardial Infarction in
the Troponin Era — Japanese Registry of Acute Myocardial
Infarction Diagnosed by Universal Definition (J—MINUET) . Circ J.,
2015, 79, 1255—-1262.

163



Jeong JH. Prevalence of and risk factors for atrial fibrillation
in Korean adults older than 40 years. J Korean Med Sci. 2005
Feb;20(1):26—30. doi: 10.3346/jkms.2005.20.1.26. PMID:
15716597; PMCID: PMC2808570.

Joung B, Lee JM, Lee KH, Kim TH, Choi EK, Lim WH, Kang
KW, Shim J, Lim HE, Park J, Lee SR, Lee YS, Kim JB; KHRS Atrial
Fibrillation Guideline Working Group. 2018 Korean Guideline of
Atrial  Fibrillation = Management. Korean  Circ J. 2018
Dec;48(12):1033—1080.  doi:  10.4070/kcj.2018.0339. PMID:
30403013; PMCID: PMC6221873.

Joung BY. Mechanism of atrial fibrillation. The Korean Jurnal
of Medicine. 2011:;81:417—422.

Jung EJ, Antithrombotic Therapy for Patients with
Nonvalvular Atrial Fibrillation. Korean J Med 2016;90(3):189—-197.

Khoo CM, Tai ES. Trends in the Incidence and Mortality of
Coronary Heart Disease in Asian Pacific Region—The Singapore
Experience. J. Atheroscler. Thromb. 2014, 21, S2-S8&.

Kim DW, Lim HS, Choi JG et al. A study on the comparison of
operational definitions of disease based on health insurance claim
data. National Health Insurance Service Ilsan Hospital Research
Institute. 2018.

Kim H. Atrial Fibrillation and Heart Failure. Korean Journal of
Medicine. 2014:;86 (5).

Kim HJ, Kim Y, Cho Y, Jun B, Oh KW. Trends in the
Prevalence of Major Cardiovascular Disease Risk Factors among
Korean adults: Results from the Korean National Health and
Nutrition Examination Survey, 1998~2012. Int. J. Cardiol. 2014,
174, 64-72.

Kim HJ, Yun JE, Lee SH, Jang YS, Jee SH. Validity of
Diagnosis of Acute Myocardial Infarction in Korean National Medical
Health Insurance Claims Data: The Korean Heart Study (1). Korean
Circ. J. 2012, 42, 10-15.

Kim RB, Kim BG, Kim YM, Seo JW, Lim YS, Kim HS, Lee HJ,
Moon JY, Kim KY, Shin JY et al. Trends in the Incidence of

164



Hospitalized Acute Myocardial Infarction and Stroke in Korea, 2006
-2010. J. Korean Med. Sci. 2013, 28, 16-24.

Kim RB, Kim HS, Kang DR, Choi JY, Choit NC, Hwang S, et al.
The Trend in Incidence and Case—fatality of Hospitalized Acute
Myocardial Infarction Patients in Korea, 2007 to 2016. J Korean
Med Sci. 2019;34 (50):e322.

Kim Y, Ahn Y, Cho MC, Kim CJ, Kim YJ, Jeong MH. Current
status of acute myocardial infarction in Korea. Korean J Intern Med.
2019;34(1):1-10.

Kim YJ, Lee JS, Park J, Choi DS, Kim DM, Lee KH, Kim HY,
Kim SG, Lee J. Trends in Socioeconomic Inequalities in Five Major
Risk Factors for Cardiovascular Disease in the Korean Population: A
Cross—Sectional Study Using Data from the Korean National Health
and Nutrition Examination Survey, 2001~2014. BMJ. Open 2017, 7,
e014070.

Korea Health Statistics 2018a. Korea National Health and
Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trend of

current smoking rates among Korean adults aged 19 years and
over, 2007—2018.
Korea Health Statistics 2018b. Korea National Health and

Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trends in

awarenesss, treatment and control of hypercholesterolemia (age =
30 years), 2007—2018.
Korea Health Statistics 2018c. Korea National Health and

Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trends in

prevalence of diabetes among adults aged 30 years and over,
2007-2018.
Korea Health Statistics 2018d. Korea National Health and

Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trends in

Prevalence of Obesity among Korean adults aged 19 years and
over, 2007—2018.
Korea Health Statistics 2018e. Korea National Health and

Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trends of

hypercholesterolemia among those aged 30 vyears and over,

165



2007-2018.
Korea Health Statistics 2019a. Korea National Health and

Nutrition Examination Survey. http://knhanes.cdc.go.kr/ Trends in

the proportion of consuming more than 500g of vegetables and
fruits per day, 1998—-2019.

Korea Health Statistics 2019b. Korea National Health and
Nutrition Examination Survey. http://knhanes.kdca.go.kr/

Proportions of diabetes awareness, treatment, and control in Korean
adults aged 30 years and over, 2005—2018.

Korea Health Statistics 2019c. Korea National Health and
Nutrition Examination Survey. http://knhanes.kdca.go.kr/ Rate of

physical activity among Korean adults aged 19 years and over,
2008—-2019.

Korea Health Statistics 2019d. Korea National Health and
Nutrition Examination Survey. http://knhanes.kdca.go.kr/ Rates of

hypertension awareness, treatment, and control among Korean
adults aged = 30 years, 2007—2019.

Korea Health Statistics 2019e. Korea National Health and
Nutrition Examination Survey. http://knhanes.kdca.go.kr/ Rates of

hypertension awareness, treatment, and control among Korean
adults aged = 30 years, 2007—2019.

Kureshi F, Shafiq A, Arnold SV, Gosch K, Breeding T, Kumar
AS, et al. The prevalence and management of angina among patients
with chronic coronary artery disease across US outpatient
cardiology practices: insights from the Angina Prevalence and
Provider Evaluation of Angina Relief (APPEAR) study. Clin Cardiol.
2017;40(1):6—10.

Lee G, Campbell—Cole C. Recognising and managing atrial
fibrillation in the community. Br J Community Nurs. 2014
Sep;19(9):422—6.  doi:  10.12968/bjcn.2014.19.9.422. PMID:
25184894.

Lee HA, Park H. Trends in ischemic heart disease mortality in
Korea, 1985—2009: an age—period—cohort analysis. J Prev Med
Public Health. 2012;45(5):323—8.

166



Lee SW, Kim HC, Lee HS, Suh I. Thirty—year trends in
mortality from cardiovascular diseases in Korea. Korean Circ J.
2015;45(3):202-9.

Li LH, Sheng CS, Hu BC, Huang QF, Zeng WF, Li GL, et al.
The prevalence, incidence, management and risks of atrial
fibrillation in an elderly Chinese population: a prospective study.
BMC Cardiovasc Disord. 2015;15:31.

Lip GY. Recommendations for thromboprophylaxis in the 2012
focused update of the ESC guidelines on atrial fibrillation: a
commentary. J Thromb Haemost. 2013;11(4):615-26.

Luepker RV, Steffen LM, Jacobs DR Jr, Zhou X, Blackburn H. Trends
in blood pressure and hypertension detection, treatment, and control 1980
to 2009: the Minnesota Heart Survey. Circulation. 2012 Oct
9;126(15):1852—7. doi: 10.1161/CIRCULATIONAHA.112.098517. Epub
2012 Sep 7. PMID: 22962433; PMCID: PMC3482957.

McManus DD, Gore J, Yarzebski J, Spencer F, Lessard D,
Goldberg RJ. Recent trends in the incidence, treatment, and
outcomes of patients with STEMI and NSTEMI. Am J Med. 2011
Jan;124(1):40-7. doi: 10.1016/j.amjmed.2010.07.023. PMID:
21187184; PMCID: PMC3011975.

Mendy VL, Vargas R, El-Sadek L. Trends in Heart Disease
Mortality among Mississippi  Adults over Three Decades,
1980—2013. PLoS One. 2016;11(8):e0161194.

Mendy VL, Vargas R, Payton M. Trends in mortality rates by
subtypes of heart disease in Mississippi, 1980—2013. BMC
Cardiovasc Disord. 2017;17(1):158.

National Health Insurance Statistical Yearbook, 2006~2015. National
Health Insurance Health Insurance Review & Assessment Service.

Available online: https://www.nhis.or.kr/menuw/boardRetriveMenuSet. xx?menuld=F3321
(accessed on 1 February 2020).

Ogata S, Nishimura K, Guzman—Castillo M, Sumita Y, Nakai M, Nakao
YM, Nishi N, Noguchi T, Sekikawa A, Saito Y, Watanabe T, Kobayashi Y,
Okamura T, Ogawa H, Yasuda S, Miyamoto Y, Capewell S, O'Flaherty M.

Explaining the decline in coronary heart disease mortality rates in Japan:

167



https://www.nhis.or.kr/menu/boardRetriveMenuSet.xx?menuId=F3321

Contributions of changes in risk factors and evidence—based treatments
between 1980 and 2012. Int J Cardiol. 2019 Sep 15;291:183—188. doi:
10.1016/j.ijcard.2019.02.022. Epub 2019 Feb 14. PMID: 30826193

On YK. Nonpharmacologic Treatment for Atrial Fibrillation.
Korean J Med 2011:;81(4):428-433.

Organization for Economic Co—operation and Development.
Causes of mortality. Ischaemic heart disease. Available online:
https://stats.oecd.org (accessed on 4 October 2020)

Organization for Economic Co—operation and Development.
Health Care Resources. Hospitals. Available online:
https://stats.oecd.org (accessed on January 4, 2021)

Park EC, Jang SI, Jun SY, Lee YA, Lee JE, Choi DW. The
Conformity Assessment and Improvement Plan between Diagnostic
Code of National Health Insurance Claim Data and Medical Records
in Hospital. Health Insurance Review & Assessment Service, Yonsel
University. 2017. Available online:
www.alio.go.kr/searchSub7.do?st=attach (accessed on 29 May 2020).

Park JK, Kim KS, Kim CB, Lee TY, Lee KS, Lee DH, Lee S,
Jee SH, Suh I, Koh KW et al. The Accuracy of ICD Codes for
Cerebrovascular Disease in Diseases in Medical Insurance Claims.
Korean J. Prev. Med. 2000, 33, 76-82.

Psaty BM, Smith NL, Siscovick DS, Koepsell TD, Weiss NS,
Heckbert SR, Lemaitre RN, Wagner EH, Furberg CD. Health
outcomes associated with antihypertensive therapies used as
first—line agents. A systematic review and meta—analysis. JAMA.
1997 Mar 5;277(9):739—45. PMID: 9042847.

Rahman F, Kwan GF, Benjamin EJ. Global epidemiology of
atrial fibrillation. Nat Rev Cardiol. 2014 Nov;11(11):639—54. doi:
10.1038/nrcardio.2014.118. Epub 2014 Aug 12. Erratum in: Nat
Rev Cardiol. 2016 Jul 14;13(8):501. PMID: 25113750.

Ritchey MD, Loustalot F, Bowman BA, Hong Y. Trends in
mortality rates by subtypes of heart disease in the United States,
2000—2010. JAMA. 2014;312(19):2037-9.

Seo SR, Jang SY, Cho SI. Trends in Incidence and Case

168



Fatality Rates of Heart Disease and Its Subtypes in Korea,
2006—2015. Int J Environ Res Public Health. 2020;17 (22).

Sidney S, Quesenberry CP, Jr., Jaffe MG, Sorel M, Go AS,
Rana JS. Heterogeneity in national U.S. mortality trends within
heart disease subgroups, 2000—2015. BMC Cardiovasc Disord.
2017;17(1):192.

Sim DS, Jeong MH. Differences in the Korea Acute Myocardial
Infarction Registry Compared with Western Registries. Korean Circ
J.2017:47(6):811—-22.

Smolina K, Wright FL, Rayner M, Goldacre MJ. Determinants
of the decline in mortality from acute myocardial infarction in
England between 2002 and 2010: linked national database study.
BMJ, 2012, 344, d8059.

Statistics Korea. Statistics on Causes of Death in 2018.
2019.09.24. p54.

Statistics Korea. The cause of death result in 2019. Available online:
https://www.kostat.go.kr/portal/korea/kor_nw/1/6/2/index.board?bm
ode=read&bSeq=&aSeq=385219&pageNo=1&rowNum=10&navCo
unt=10&currPg=&searchlnfo=&sTarget=title&sTxt= (accessed
on 17 March 2021).

Sugiyama T, Hasegawa K, Kobayashi Y, Takahashi O, Fukui T,

Tsugawa Y. Differential time trends of outcomes and costs of care

for acute myocardial infarction hospitalizations by ST elevation and
type of intervention in the United States, 2001—2011. J Am Heart
Assoc. 2015:4(3):e001445.

Taguchi E, Konami Y, Inoue M, Suzuyama H, Kodama K,
Yoshida M, Miyamoto S, Nakao K, Sakamoto T. Impact of Killip
classification on acute myocardial infarction: data from the
SAIKUMA registry. Heart Vessels. 2017 Dec;32(12):1439—1447.
doi: 10.1007/s00380—017—1017—0. Epub 2017 Jul 5. PMID: 28681100.

Thom T, Haase N, Rosamond W, Howard VJ, Rumsfeld J, Manolio T,
Zheng ZJ, Flegal K, O'Donnell C, Kittner S, Lloyd—Jones D, Goff DC Jr,
Hong Y, Adams R, Friday G, Furie K, Gorelick P, Kissela B, Marler J, Meigs
J, Roger V, Sidney S, Sorlie P, Steinberger J, Wasserthiel—Smoller S,

169


https://www.kostat.go.kr/portal/korea/kor_nw/1/6/2/index.board?bmode=read&bSeq=&aSeq=385219&pageNo=1&rowNum=10&navCount=10&currPg=&searchInfo=&sTarget=title&sTxt
https://www.kostat.go.kr/portal/korea/kor_nw/1/6/2/index.board?bmode=read&bSeq=&aSeq=385219&pageNo=1&rowNum=10&navCount=10&currPg=&searchInfo=&sTarget=title&sTxt
https://www.kostat.go.kr/portal/korea/kor_nw/1/6/2/index.board?bmode=read&bSeq=&aSeq=385219&pageNo=1&rowNum=10&navCount=10&currPg=&searchInfo=&sTarget=title&sTxt

Wilson M, Wolf P; American Heart Association Statistics Committee and
Stroke Statistics Subcommittee. Heart disease and stroke statistics——2006
update: a report from the American Heart Association Statistics Committee
and  Stroke  Statistics = Subcommittee.  Circulation. 2006  Feb
14;113(6):e85—151. doi: 10.1161/CIRCULATIONAHA.105.171600. Epub
2006 Jan 11. Erratum in: Circulation. 2006 Apr 11;113(14):e696. Erratum
in: Circulation. 2006 Dec 5;114(23):e630. PMID: 16407573.

Townsend N, Wilson L, Bhatnagar P, Wickramasinghe K, Rayner M,
Nichols M. Cardiovascular disease in Europe: epidemiological update 2016.
Eur Heart J. 2016 Nov 7,37(42):3232—3245. doi:
10.1093/eurheartj/ehw334. Epub 2016 Aug 14. Erratum in: Eur Heart J.
2019 Jan 7;40(2):189. PMID: 27523477.

Tran BT, Jeong BY, Oh JK. The prevalence trend of metabolic
syndrome and its components and risk factors in Korean adults:
results from the Korean National Health and Nutrition Examination
Survey 2008—-2013. BMC Public Health. 2017 Jan 13;17(1):71. doi:
10.1186/s12889-016—-3936—6.  PMID: 28086850; PMCID:
PMC5237316.

Tunstall—Pedoe, Hugh, Kuulasmaa, Kari, Tolonen, Hanna, Davidson,
Moira, Mendis, Shanthi. et al. ( 2003) . MONICA monograph and multimedia
sourcebook : world's largest study of heart disease, stroke, risk factors, and
population trends 1979—2002 / edited by Hugh Tunstall—Pedoe ; prepared
by Hugh Tunstall-Pedoe ... [ et al.] with 64 other contributors for the
WHO MONICA Project. World Health Organization.
https://apps.who.int/iris/handle/10665/42597

Virani SS, Alonso A, Aparicio HJ, Benjamin EJ, Bittencourt MS,
Callaway CW, Carson AP, Chamberlain AM, Cheng S, Delling FN, Elkind
MSV, Evenson KR, Ferguson JF, Gupta DK, Khan SS, Kissela BM, Knutson
KL, Lee CD, Lewis TT, Liu J, Loop MS, Lutsey PL, Ma J, Mackey J, Martin
SS, Matchar DB, Mussolino ME, Navaneethan SD, Perak AM, Roth GA,
Samad Z, Satou GM, Schroeder EB, Shah SH, Shay CM, Stokes A,
VanWagner LB, Wang NY, Tsao CW; American Heart Association Council on
Epidemiology and Prevention Statistics Committee and Stroke Statistics
Subcommittee. Heart Disease and Stroke Statistics—2021 Update: A Report

170



From the American Heart Association. Circulation. 2021 Feb
23;143(8):e254—e743. doi: 10.1161/CIR.0000000000000950. Epub 2021
Jan 27. PMID: 33501848.

WHO. Global Health Estimates 2016: Deaths by Cause, Age,
Sex, by Country and by Region, 2000—2016. Available online:
https://www.who.int/data/gho/data/themes/topics/causes—of—death/G
HO/causes—of—death (accessed on 4 October 2020)

WHO. The top 10 causes of death. (2020.12.09.)
www.who.int/news—room/fact—sheets/detail/the—top—10—causes—of —death

Won TY, Kang BS, Im TH, Choi HJ. Study of Accuracy of
Death Statistics. J Korean Soc Emerg Med. 2007, 18, 256-262.

Zhang Q, Zhao D, Xie W, Xie X, Guo M, Wang M, et al. Recent

Trends in Hospitalization for Acute Myocardial Infarction in Beijing:

Increasing Overall Burden and a Transition From ST-—Segment
Elevation to Non—ST—Segment Elevation Myocardial Infarction in a
Population—Based Study. Medicine (Baltimore). 2016;95(5):e2677.

Zhou Z, Hu D. An epidemiological study on the prevalence of
atrial fibrillation in the Chinese population of mainland China. J
Epidemiol. 2008;18(5):209—16.

171



AMI
AP
AF
CAD
CHD
HD
HF
HHD

ICD-10

IHD

KAMIR

MI

NHIS
NSTEMI
STEMI

List of Abbreviations

Acute Myocardial Infarction
Angina Pectoris

Atrial Fibrillation

Coronary Artery Disease
Coronary Heart Disease
Heart Disease

Heart Failure

Hypertensive Heart Disease

International Classification Disease, 10th
Revision

Ischemic Heart Disease

Korean Acute Myocardial Infarction
Registry

Myocardial Infarction
National Health Insurance Service
Non—ST elevation myocardial infarction

ST—elevation myocardial infarction

172



Abstract in Korean

ATl

A 5t

FASS A AA AR 16%=

Al
o

47

53

1970d ) 7}A

1990 thH-¢

-
L.

B

A

191

1970\ o) 2}

’

o7k, 2000 )

S

A

o) o)
T /\]'UOL%—E—

2000 th 714

®r

o

M

= 19509 W

AT 7ol A

A )

Ho
<0
=
Hjo

e

O

SOl EE

7

o|J
L

F717F e A=

S

H]

THoR

fale

1990 th 7+~

e

o

T

1980
2170

913

7]
MARZA 7|

Ny

<

ol
=

Al

=
T

| —
R

ol

mju

ol

=

ol

foh-

= 2006 o]

& 2ol

Al
f=

=2
=

|

H

SAAEE 20219 dA7A vl

Eis

o

0

o3

ol
oF

oA 7]ell=

TR
;OU
2]

) 5°l

oo

SRAlE, BAA H

2%9o]7 2000 o]%

A 2F

AR

—_
fife)

o

B A,

e

Gl R

Kol
o =

)

173



-
R

k= ol A

A A

a3},

0|

=
ﬁO
M
KR

0

Mo

SR

)

o}

I

)

=y

=

—
o

i
Mﬂ
4

=y

~
ﬁo

i
ﬂl

A
ARSI A obg 9

L

XO

Al
=

A A

A

I

&l

WAEI A

AXNAH o=

k=

=
=+

=74

109z (2006 d~2015%)

o)

g

Clx

o

&

AR

2003d~2015¢
TR 2006W@~2017%

)

gl

o

o

22!

R RAJNT (K

i

Al 2005

S

59

T2 A o] ol

—_

g
B

gl

0

)
B

~

mn

ofi

T

ol

R

dlx
=

gl e.

[20~152=%

113,

I11,

100~109,

H =
AP 7=

i 1_]| '.-f;]I_ 17

2] <

174



Apo] An}
AR E

914l

Ar (A1

g obg

’

g

59

39

olg)o =T

wash—out

Eis

/\]- s

lo]g glo]

[e)
gl
1t

il

37NAzE

2003~20054¢

[e)
K

2006 9]

o

Ao AN of

=
=+

3}
=

°]-&

=
=

2 Cochran—Armitage trend test

ATdH

AA B2 = 125,3887 0%, 314

Np

20154 7]

AAA3E 223257, AFA 18,1234,

82,2967, FHM4

1423

A
o

P
T,

U5

N9 A gagel w

Ll %

d

gk

A

2006d~2015d 7}

o|J

2=
L

pDRR

2 gk

%

g

A

—

0

oE

o|J

B

3}
=

wojov 1 A7) HH]

PN
TY

DR

o
Cha

i~

B

A=
T,

R R

A A of

7
NJo

o]

o|J

22!

o
&

o|J

o|J

N

20154 7]

10,2154,

274

]

A
=

23,524, 7)€}k

A F
A S 7,4177, ¥IST s A7

0
%o
o

Th

[e]

Jmo

33,616

il

7,246, S

Pl
AR

€]

]

o

11

5
-

175

- TH

2] S



Z. =
=3}

22!

2 E, o7

P
T

A

B

ok
o}

A9 g o4

2.79A 2015 14.8 o=

5u o]

13,823

Eo,
T

A7

Np

20154 7]

£ 5,204, 71EF ¥4

gull]

=

|

=]
s

ol

)
——

184 H8d,

[}

=

R

o Fol

oji
il

Gl

N
B

Aoz AA

%%, PIST

A AlE

i

<

w2}

i

o

0

ofi

il
Mﬂ
4

T

)
G

=0°]

gJeb

2

nAaogs A

I 'I.II

& ]

- TH

5

2] S

176



E7HA

AE 2EZ Aok Ao R AAR FAIAL delM AAF

=

=

A

R W ci: 1)
TP < i
@aﬂo%AT NF BY -y
ﬂﬁiﬂ ﬂﬂ ©
ﬂAlzT o - ,HDIL.O o
N P R ~ = T
uTuLﬂﬂﬂE w% o
EMIHUMAI %ﬂo _‘%M
quﬁﬂuﬁn;_% iam X
4w T = o =
T WE o T RO -~
gy, Pmoet T :
S R T
e TET I OF
i )
TERAE T w °
_/n_HT_q_olio@ Mo Mn_u
or_,ﬂo#E mmﬂer
ePFLT T2 L
GBEYa e 2
e Mo 2 RN I
W_m¥ el %
Wl T e MmN
T U w2 o WM =
e T
SRR T r TR
TR W Jo N F
< g AR Eo N o N
xo W H R el

‘ll'l - 1_“ ‘J'l L

2] <

ol A7k Aobrba YLk

)=

1

=]
177

I A4 1

o

EEE R
o= A=

]



	Chapter 1. Introduction
	1.1. Study background
	1.2. Purpose

	Chapter 2. Study Materials and Methods
	2.1. Ethical approval and informed consent
	2.2. Scoping literature review
	2.3. Data collection and HD incidence rates
	2.4. Case-fatality rates for HD
	2.5. Diagnostic accuracy
	2.6. Statistical analysis

	Chapter 3. Trends in Incidence and Case Fatality Rates for Heart Disease in Korea (2006-2015)
	3.1. Background
	3.2. Methods
	3.3. Results

	Chapter 4. Trends in Incidence and Case Fatality Rates for Ischemic Heart Disease in Korea (2006-2015)
	4.1. Background
	4.2. Methods
	4.3. Results

	Chapter 5. Trends in Incidence and Case Fatality Rates for Cardiac Arrhythmia and Cardiac Arrhythmia Subtypes in Korea (2006~2015)
	5.1. Background
	5.2. Methods
	5.3. Results

	Chapter 6. Overall Discussion and Conclusions
	6.1. Overall Discussion
	6.2. Conclusions

	Bibliography
	List of Abbreviation
	Abstract in Korean


<startpage>20
Chapter 1. Introduction 1
 1.1. Study background 1
 1.2. Purpose 9
Chapter 2. Study Materials and Methods 11
 2.1. Ethical approval and informed consent 11
 2.2. Scoping literature review 11
 2.3. Data collection and HD incidence rates 12
 2.4. Case-fatality rates for HD 14
 2.5. Diagnostic accuracy 14
 2.6. Statistical analysis 15
Chapter 3. Trends in Incidence and Case Fatality Rates for Heart Disease in Korea (2006-2015) 16
 3.1. Background 16
 3.2. Methods 17
 3.3. Results 20
Chapter 4. Trends in Incidence and Case Fatality Rates for Ischemic Heart Disease in Korea (2006-2015) 62
 4.1. Background 62
 4.2. Methods 64
 4.3. Results 67
Chapter 5. Trends in Incidence and Case Fatality Rates for Cardiac Arrhythmia and Cardiac Arrhythmia Subtypes in Korea (2006~2015) 108
 5.1. Background 108
 5.2. Methods 109
 5.3. Results 111
Chapter 6. Overall Discussion and Conclusions 131
 6.1. Overall Discussion 131
 6.2. Conclusions 160
Bibliography 162
List of Abbreviation 172
Abstract in Korean 173
</body>

