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Greetings

KSH 2018

Hypertension is the most common chronic disorder in Korea. Globally, it stands
as the top risk factor for cardiovascular diseases and the number one cause of
death. However, we can effectively decrease the burden of hypertension through
prevention and management of the condition. Since its establishment in 1994,
the Korean Society of Hypertension is confident in that it has made significant
attributions in raising our country’s hypertension awareness, treatment, and
control rates through consistent academic achievements and successful healthcare
programs. We have envisioned to improve people’s health by better blood pressure
control and to become the field’s global leader by providing scientific evidence.
With emphasis on responsibility, participation, leadership, and professionalism, we
collaborate with governmental and non-governmental organizations to establish
practical hypertension management goals and strive to achieve them. We have
concluded that it is crucial to provide a well-rounded and nationally-representative
data on hypertension. This hypertension fact sheet will provide an objective insight
into the magnitude and management status of hypertension in Korea, and will be
the basis for academic research and policy making on hypertension. We deeply
acknowledge the “Korea Centers for Disease Control & Prevention (KCDC)” and
the “National Health Insurance Service (NHIS)” for providing valuable dataset,
and the “Hypertension Epidemiology Research Working Group” for analyzing and

interpreting such vast dataset.

The Korean Society of Hypertension
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Data source and analysis methods - Korea National Health and Nutrition Examination Survey (KNHANES)

Subjects 30 years of age and older / From 1998 to 2016

@ Systolic blood pressure (SBP) greater than 140mmHg, or
Hypertension @ Diastolic blood pressure (DBP) greater than 90mmHg, or
® Currently taking antihypertensive medication

Classification of

blood pressure @ Not qualified for hypertension and

Prehypertension (2 SBP between 120-139mmHg, or
(3 DBP between 80-89mmHg

Normal blood pressure None of the above

Proportion of people clinically diagnosed with hypertension over people

Awareness rate . .
with hypertension

Treatment rate Proportion of people taking antihypertensive medications for 20 days or

Definition of more per month over people with hypertension

indicators Control rate Proportion of people with SBP <140mmHg and DBP <90mmHg over people
(among people with hypertension) with hypertension
Control rate Proportion of people with SBP <140mmHg and DBP <90mmHg over people

(among people treated for hypertension) treated for hypertension

Data source and analysis methods - National Health Insurance Big Data (NHI-BD)

Subjects All ages / From 2002 to 2016

Healthcare services utilization Clinical visit with the diagnosis of hypertension at least once per year
Definition of Treatment Prescribed antihypertensive medication at least once per year
indicators

Prescribed antihypertensive medication 290 days or more per year

Persistent treatment
(80% of one calendar year)

L Diuretics (DU), beta-blocker (BB), calcium channel blocker (CCB),
Classification of . . .
A . angiotensin receptor blocker (ARB), ACE inhibitor (ACE),
antihypertensive drugs . .
Hypertension others (aldosterone antagonists, alpha blockers, vasodilators, etc)

treatment I alterations are made to prescription, primary prescription is defined as and

Primary prescription classified by antihypertensive medication that has been used for the longest time
in that particular year.

KSH 2018
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Summary

« Approximately 11 million Korean adults have hypertension.

« In adults aged 30 years or older, the prevalence of hypertension is 29%. Of those, 65% are aware of
their diagnosis, 61% are receiving treatment, and 44% have their blood pressures under control.

« Awareness, treatment and control rates of hypertension have rapidly improved until 2007; but since
then, these rates have been stagnant.

+ People with hypertension aged 30-49 years have awareness, treatment, and control rates below 50%.

« Annually, 8.9 million people make clinical visit at least once to receive treatment for hypertension.
Of those, 5.7 million receive persistent treatment.

« Among those treated for hypertension, the proportion of individuals aged 65 years or older has
increased rapidly from 34% in 2002 to 46% in 2016.

« Among those treated for hypertension, 57% are also treated for diabetes or dyslipidemia.

« Among those treated for hypertension, 60% use a combination of two or more antihypertensive drugs.

« The most frequently used monotherapy drugs are angiotensin receptor blockers (ARBs, 43%) and
calcium channel blockers (CCBs, 43%). The most frequently used dual therapy is a combination of CCBs
and ARBs (54%).

KSH 2018 6



Summary of population statistics

Non-users No persistent Uncontrolled
treatment

8.9

million

Estimated number Healthcare Persistent Controlled
of people with service users treatment
hypertension

KSH 2018 7 Data source: KNHANES (2016), NHIBD (2016)



Summary of treatment statistics

ACE Others

Three classes or more

17.7%

Monotherapy
40.3%

Dual therapy
42.1%

Medication prescription Monotherapy composition
(total 8,219,104) (total 3,311,114)

KSH 2018 8 Data source: NHIBD (2016)



CCB+DU

— 5.29% Hypertension + Diabetes + Dyslipidemia
CCB+BB
4.3% Hypertension + Dyslipidemia Hypertension only

Others

CCB+ARB
53.9%

ARB+DU
27.1%

Hypertension + Diabetes

Dual therapy composition Co-treatment for hypertension, diabetes,
(total 3,456,866) or dyslipidemia
(total 8,219,104)

KSH 2018 9 Data source: NHIBD (2016)



Changes in population
mean blood pressure and
hypertension magnitude



Changes in population
mean blood pressure

10118/77

i mmH
(Age 30+, age-standardized) g
(mmHg)
150
1291 4974
1275 1938 1233
120 1257 n SBP, male
o SBP, total
116.9 ~ SBP, female
- 142 1138 115 1161 1159 1161 4445 133 1144 1148
90 - 818 81.0
79 7 78'1 3;3 796 99, 788 gnn 796 795 785 784 789 719.4
' ' 789 959 764 g5, 768 769 759 755 759 767
DBP, male
DBP, total
77.6 75 3 DBP, female
' 742 736 737 930 739 743 732 954 709 738
60 I I I I I I I I I I I I I 1
1998 2001 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

KSH 2018 n

Data source: KNHANES (1998-2016)



Changes in prevalence 0
(Age 30+, age-standardized) @@ O

(%)

40
35.0
35 - Male
30 -
Total
25 -
Female
22.9
22.1 22.1
21.7
20 20.9
15 I I I I I I I I I I I I I 1

1998 2001 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

KSH 2018 12 Data source: KNHANES (1998-2016)



Changes in prevalence Age<70 (>
by sex and age Age 70+ @<@

(%)

80 - qu 1998 2001 2005 2007 ~2008 =2009 #2010 =2011 =2012 =2013 ®2014 ®W2015 ®2016
60
40 -
20 -
0

30-39 40-49 50-59 60-69 70+ (age group)
[80/0017 @ 1998 2001 2005 2007 ©2008 =2009 =2010 =2011 =2012 =m2013 =m2014 =m2015 ®=m2016
60 -
40 -
i
"N \

30-39 40-49 50-59 60-69 70+ (age group)

KSH 2018 13 Data source: KNHANES (1998-2016)



Changes in the estimated Now exceeding

number of people with 11 million

hypertension

(Unit: per 1,000 people) 11,777

10,571 10,302

W Age 65+ 17 Age 50-64 [ Age 30-49 M Age 19-29 11,005
10,296
9,841
9,192
8,713
8,321
7,889 8,154
7,605 7,565

1998 2001 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

KSH 2018 14 Data source: KNHANES (1998-2016)



Changes in indicators
of hypertension
management



Prevalence and management
indicators by sex

(Age 30+)

(%)
80

70

60

50

40

30

20

10

KSH 2018

7 Total
M Male
M Female 46.8
65.0 64.9 64.3
35.0
Prevalence Awareness rate Treatment rate

16

6%

Uncontrolled

70.8 71.0 70.6

47.4
43.7 43.4

Control rate Control rate

(people with (people treated for
hypertension) hypertension)

Data source: KNHANES (2016)



Changes Rapid improvement between '98-'07
In management Stagnant in the past 10 years

indicators
(Age 30+, age-standardized)

(%)

[ Awareness rate
M Treatment rate

H Control rate
(people with hypertension)

[7 Control rate
(people treated for hypertension)

1998 2001 2005 2007-2009 2010-2012 2013-2015 2016

KSH 2018 17 Data source: KNHANES (1998-2016)



Ch '
ratznbgyezel)r(\ awareness @ 6 5 O/O @ 6 7 0/0
(Age 30+, age-standardized)

(%)
80

70.3

69.1

66.8

female
male

60 -

50 -

40

20

19.7

10 -

1998 2001 2005 2007-2009 2010-2012 2013-2015 2016

KSH 2018 18 Data source: KNHANES (1998-2016)



Ch '
ratznbgfzel)? treatment @ 6 0 0/0 {} 640/0
(Age 30+, age-standardized)

(%)
80

65.2 64.3

60 -

50 -

40

20

16.7
10 -

0 \
1998 2001 2005 2007-2009 2010-2012 2013-2015 2016

KSH 2018 19 Data source: KNHANES (1998-2016)



Ch ' trol rat 0 0
amors veoptewith - W43% 047 %
hypertension by sex

(Age 30+, age-standardized)

(%)
80
70 -

60 -

50 - 46.2 47.3 47.4
Female

Male

40 - 43.4
30

20 -

10 6.6

A
- T T T T T T
1998 2001 2005 2007-2009 2010-2012 2013-2015 2016

KSH 2018 20 Data source: KNHANES (1998-2016)



Changes in control rate @ 7 ’l O/O @ 7 'I 0/0

among people treated

for hypertension by sex
(Age 30+, age-standardized)

(%)
80

Female

70 - Male

60

50 -

40 -

30 -

20 - 23.5

T T T T T T
1998 2001 2005 2007-2009 2010-2012 2013-2015 2016

KSH 2018 21 Data source: KNHANES (1998-2016)



Changes in awareness rate by sex and age

(%)
80

qu 1998 2001 =2005 =2007-2009 =2010-2012 ®™2013-2015 m™2016
60

40 -

20 -

30-39 40-49 50-59 60-69 70+ (age group)

ZTP 1998 2001 2005 =2007-2009 m®2010-2012 m2013-2015 m2016
(%)

80

60

40

e F |
i it

30-39 40-49 50-59 60-69 0+ (age group)

KSH 2018 22 Data source: KNHANES (1998-2016)



Changes in treatment rate by sex and age

(%)
80

ool
o onlinll CCHRNER O CCNERN CRRNER CCNAER I

30-39 40-49 50-59 60-69 0+ (age group)

@ 1998 2001 =2005 =2007-2009 ®=2010-2012 =2013-2015 m™2016

zj} 1998 2001 2005 =2007-2009 m2010-2012 m2013-2015 m2016
(%)

80

60 -

40

- ht ol
. oMM NN CRNNER CCANAM CRRREER

30-39 40-49 50-59 60-69 0+ (age group)

KSH 2018 23 Data source: KNHANES (1998-2016)



Changes in control rate among people with
hypertension by sex and age

(%) @ 1998 2001 =2005 =2007-2009 m=2010-2012 m=2013-2015 m2016
80

60 -
40

20 -

0 _
30-39 40-49 50-59 60-69 70+ (age group)

1998 2001 2005 =2007-2009 =2010-2012 m2013-2015 m™m2016
(%)
80
60 -
40 -

20 -

30-39 40-49 50-59 60-69 70+  (age group)

KSH 2018 24 Data source: KNHANES (1998-2016)



Changes in control rate among people treated
for hypertension by sex and age

(%) @ 1998 2001 =2005 =2007-2009 m=2010-2012 m2013-2015 m2016
80

60 -
40

20 -

30-39 40-49 50-59 60-69 70+ (age group)

1998 2001 2005 =2007-2009 =2010-2012 m2013-2015 m2016
(%)

80
60 -
40 -
20
N/A
0
30-39 40-49 50-59 60-69 70+ (age group)

KSH 2018 25 Data source: KNHANES (1998-2016)



Healthcare services utilization
for hypertension



Changes in healthcare
services utilization and
treatment

8,921,829 people
8,219,104 people
5,734,238 people

(people)
10,000,000 —
8,921,829
8,544,154
8,262,337
8,024,753
7,725,562
8,000,000 — '
,uug, 7,258,393 8,219,104
7,031,206 7,900,731
6,667,890 7,496,218
6,231,677 7,221,259 7,684,592
5822811 . 6,773,473
6,000,000 — el
A 5,417,165 6,142,505
5,740,005
4,895,468 S 381767 5,480,991 5,734,238
3,054,191 381, 5,215,172
5,003,085
4,142,286 o~ 4791879 5348 648
4,000,000 /404, 4,375,073
3,610,482 4097815
3,732,600 3,800,906
e 3,415,485
3,220,001 2,912,249
2000000 — 2,528,853 2,449,907
1,860,146
1,442,829
951,361
601,603
0 [ [ [ [ [ [ [ [ [ [ [ [ [ [ |

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
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2012 2013 2014 2015 2016

27 Data source: NHIBD (2002-2016)



Age distribution of people treated for hypertension

(persons)
10,000,000

8,000,000 —

6,000,000

4,000,000

2,000,000

0 | | | |
2002 2003 2004 2005 2006 2007 2008 2009 2010

KSH 2018 28



Elderly (age 65+) people
3 4 0/0 % 4 6 0/0 with hypertension

Age 65+
871,851(34.5%) = 3,777,743(46.0%)

Age 40-64
1,499,322(59.3%) = 4,166,027(50.7%)

Age below 39
157,680(6.2%) —> 275,334(3.3%)

201 2012 2013 2014 2015 2016

29 Data source: NHIBD (2002-2016)



Co-treatment for hypertension, dyslipidemia,
or diabetes

(persons)
10,000,000 |

8,000,000 —

6,000,000 |

4,000,000

2,000,000

2002 2003 2004 2005 2006 2007 2008 2009 2010

KSH 2018 30



2011

23%>37%

2012

2013

2014

2015

31

2016

People who are also treated
for diabetes or dyslipidemia

Hypertension+Dyslipidemia+Diabetes
92,771(3.7%) = 1,407,011(17.1%)

Hypertension+Dyslipidemia
229,540(9.1%) = 2,621,509(31.9%)

Hypertension+Diabetes
318,813(12.6%) = 638,706(7.8%)

Hypertension only
1,887,729(74.6%) —> 3,551,878(43.2%)

Data source: NHIBD (2002-2016)



Changes in antihypertensive drug prescription

(among all people with treatment)

(persons)
3,500,000

3,000,000 —

2,500,000

2,000,000

1,441,091

oo | 802)0&’,,/’)/’ & }/’}}/,}}/I/’/’/’

500,000 285 694 Iy/,}

2002 2003 2004 2005 2006 2007 2008 2009 20
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0 . -
60 /0 are receiving combination therapy

3,456,866
3,311,114

?}/’,’}’f}l’\’}k’}}; #}L i’ 1,451,124

10 2011 2012 2013 2014 2015 2016

33

’,’ Dual therapy
(42.1%)

’ Monotherapy
(40.3%)

}3+ classes
’} (17.7%)

ource: NHIBD (2002-2016)



Changes in antihypertensive drug prescription

(among people with persistent treatment)

(persons)
3,000,000

2,500,000

2,000,000 —

T

1,500,000

1,000,000 ~ 282,636
226,786
92,181

500,000 -

2002 2003 2004 2005 2006 2007 2008 2009 20
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O . .
63 /0 are receiving combination therapy

}/’)/’} 2,514,583
)/’}/’ 2,099,387
) )/’

H}”/’}""I’H’,LWIL# 1,120,268

10 2011 2012 2013 2014 2015 2016

35

’/’ Dual therapy

(43.9%)

’ Monotherapy
(36.6%)

,}’3+ classes
(19.5%)



Changes in monotherapy composition

(among all people with treatment)

(persons)
2,000,000

1,500,000 —

T

1,000,000

500,000 —

2002 2003 2004 2005 2006 2007 2008 2009 2010
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1433,413 & ARB (43.3%)

\’ } f 1,619,096 & CCB (42.9%)

& BB (7.3%)

261816 & py (4.3%)

142,080 o

64294 & ACE inhibitors (1.9%)
) | | | 1 1 10,415 ’ Others (0.3%)

2011 2012 2013 2014 2015 2016

37 Data source: NHIBD (2002-2016)



Changes in monotherapy composition

(among people with persistent treatment)

(persons)
1,000,000

800,000

600,000 —

400,000

200,000

2002 2003 2004 2005 2006 2007 2008 2009 2010
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942,535 & CCB (44.9%)

\’/M + 941,858 & ARB (44.9%)

& BB (5.6%)

’ 118,613 ¢ DU (2.3%)

- 48,778 & ACE inhibitors (2.1%)
— ‘ 1 1 1 1 43,598 i

' 4'005 ’ Others (0.2/0]

2011 2012 2013 2014 2015 2016

39 Data source: NHIBD (2002-2016)



Changes in dual therapy composition

(among all people with treatment)

(persons)
2,000,000

1,500,000 -

1,000,000 -~

500,000 ~

2002 2003 2004 2005 2006 2007 2008 2009 2010
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1862612 & CCB+ARB (53.9%)

f 4 935 953 & ARB+DU  (27.1%]

331,342 & Others (9.6%)
178'964 & ccB+DU  (5.2%)
| | 147.965 & CCB¥BB  (4.3%)

2011 2012 2013 2014 2015 2016

4] Data source: NHIBD (2002-2016)



Changes in dual therapy composition

(among people with persistent treatment)

(persons)
1,500,000 —

1,200,000 —

900,000 —

600,000

300,000 -

2002 2003 2004 2005 2006 2007 2008 2009 2010
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4

e o = =

1,349,309

696,848

223,222
130,983
114,221
J

2011

2012

2013

2014

2015

43

2016

& CCB+ARB (53.7%)

& ARB+DU  (27.7%)

& Others  (8.9%)
& ccB+DU  (5.2%)
& CCB+BB  (4.5%)

Data source: NHIBD (2002-2016)



Please cite this fact sheet as: The Korean Society Hypertension (KSH) - Hypertension Epidemiology Research Working Group.
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