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Introduction of implementation research to prevention of Cardio-cerebrovascular
diseases

Lee Seung Hee, Kim Seung Woo, Kim Geun-Young, Kim Won-Ho
Division of Cardiovascular Disease Research, Department of Chronic Disease Convergence Research, National Institute of Health (NIH),
Korea Disease Control and Prevention Agency (KDCA)

The government enacted the "Cardio-cerebrovascular Disease Prevention and Management Act, in May 2016 and implemented
itin May 2017. The First National Plan for Management of Cardio-cerebrovascular Diseases (FY 2018-2022) was established in
order to support for policy decisions centering on the projects prescribed by the law. This is the firstlegal plan and includes five
strategies with the vision of creating a healthy society without worrying about cardio-cerebrovascular diseases.
Implementation research was introduced by National Institute of Health (NIH) in Korea, to address the mission in accordance
with the five strategies of first National Plan for Management of Cardio-cerebrovascular Diseases (FY 2018-2022), and for the
first time, we started "Development of Strategies to Improve Implementation of Intervention knowledge on Prevention,
Medical treatment, and Rehabilitation of Cardio-cerebrovascular diseases, from 2018. As well as, in 2020, 6 implementation
research projects were newly discovered to solve each strategy of first National Plan for Management of Cardio-
cerebrovascular Diseases.

Keywords: Implementation research, Cardio-cerebrovascular research

Table 1. The Vision and the Five Strategies of the First National Plan for Management of Cardio—Cerebrovascular Diseases
(FY 2018-2022)

First National Plan for Management of Cardio—Cerebrovascular Diseases (FY 2018 —2022)

Vision A healthy society free from cardio—cerebrovascular diseases.
Strategy 1. Improve public awareness and practice healthy living

A [l sty Strategy 2. Reinforce management of high-risk groups and underlying diseases

free from
cardio—cerebrovascular
diseases

Strategy 3. Reinforcement of community emergency response and treatment capabilities
Strategy 4. Establish a continuous management system for patients

Strategy 5. Reinforcement of management infrastructure, investigation, research and development (R&D)

www.cdc.go.kr 2918
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Table 2. Performance Indicators Following the First National Plan for Management of Cardio—Cerebrovascular Diseases
(FY 2018-2022)

Areas Performance indicators Present Target (2022)
0,
Acute myocardial infarction 45.5% 55%
. Symptom awareness (2017)
[1] Awareness improvement
rate o 51.2%
Cerebral infarction (2017) 61%
Hypertension Lo Ui
e _ i (2013-2015) (2018 - 2020)
Disease control rate
vulnerable groups o 26.6% 35.0%
abetes (2013-2015) (2018 -2020)
0 0,
Acute myocardial infarction 8.1% [:5%
Emergency response and  Mortality (within 30 days (2014) (2022)
treatment capabilities of hospitalization) . ‘ A 75% 6.6%
Hemorrhagic cerebral infarction (2016) (2022)
Implementation rate of early rehabilitation for an acute 40.0%
- . 50% or more
myocardial infarction (2017)
Rehabilitation
Implementation rate of early rehabilitation for a cerebral 75.4%
. . 80% or more
infarction (2017)
Statistical infrastructure Production of national statistics - Approveddatsatatlstlcal
Clinic
Clinic After Discharge After Discharge
| Well Known
i Well K i - i
Implementation Moo } ligzletz 2610 Implementation | mPEmeNtton| el Known
il Hindrance factor1 Study Intervention
X Hindrance factor2
Public and Patients Public and Patients Public and Patients

Figure 1. Schemical Diagram of implementation study
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Table 3. Implementation Studies Matched with the Five Strategies of the First National Plan for the Management of Cardio
—Cerebrovascular Diseases (FY 2018 -2022)

Strategy

Research projects Research goals

Improve public

awareness and

practice healthy
living

Reinforce the
management of
high-risk
groups and
underlying disease
groups

Reinforcement
of community
emergency
response and
treatment
capabilities

Establish a
continuous
management
system for patients

Reinforcement
of management
infrastructure,
5 investigation and
research and
development
(R&D)

- Analyze the factors that hinder the dissemination of previously established
intervention plans and the development of low sodium healthy diets to

Implementation of Low—sodium Diets prevent and treat cardiovascular diseases
for Management of Hypertension - Develop strategies for study on implementation

- Evaluate the effectiveness of implementation strategies in hypertension

patients

Development and evaluation of a - Propose a logic model of public health communication campaigns for
campaign model for preventing and preventing cardio—cerebrovascular diseases
managing cardio—cerebrovascular - Apply the campaign to the local community based on the logic model, and
diseases then evaluate the effects of the campaign

— Establish strategies to improve the treatment and maintenance of atrial

Development of strategy for improving fibrillation; a major risk factor for stroke

management of cardiovascular - Provide appropriate clinical guidelines for patients with atrial fibrillation
high risk patients and prevention of using cost-effectiveness comparison analysis aimed to determine the
complications in real clinical practices criteria and the effectiveness of anticoagulant therapy in middle-risk groups

and atrial flutter

- Understand the emergency medical systems in managing patients with
acute ischemic stroke
- Develop an emergency transfer system for acute stroke patients to

Development and Implementation of
community—based Emergency Transfer

System for Acute Stroke.
strengthen the capabilities of emergency treatment within the community

- Analyze factors that hinder clinical field implementation of CR interventions

Development of Strategies to Improve based on regional characteristics

the Implementation of Hospital-based ~ — Develop a protocol for implementing CR in Korea; verifying its feasibility

and Community— based Cardiac and effectiveness

renabilitation - Establish a system and foundation for disseminating and spreading CR
strategies

- Develop a continuous management model from the acute to the chronic
Development of strategies to improve
the continuous care in stroke patients
by using the regional networks and
ICT, and cost-benefit analysis.

stage in stroke patients

- |dentify the obstacles to implementation of a developed continuous
management model through pilot projects and verification of the model's
usefulness

Strategic planning for the national
R&D projects to prevent and control
cardiovascular diseases

- Plan a five—year mid—-term R&D project for prevention and prognosis
management of cardiovascular disease management
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The Importance of Developing a Clinical Strategy for Stroke Prevention in Patients
with Atrial Fibrillation, Korea

Shin Seung Yong

Chung-Ang University Hospital, Cardiovascular & Arrhythmia Center

Kim Ji Yeon, Lee Seung Hee, Kim Won-Ho

Division of Cardiovascular Disease Research, Department of Chronic Disease Convergence Research, National Institute of Health (NIH),
Korea Disease Control and Prevention Agency (KDCA)

Stroke is the second most common cause of death and the third most common cause of disability in the world. Not only is the
incidence of stroke rapidly increasing, its social and economic burden is on the rise. For the prevention of stroke, a strict
management of modifiable risk factors isimportant. Among the generally recognized risk factors, the control and management
of hypertension occupies a critical part. Atrial fibrillation (AF), which is common in the transition from hypertension to stroke, is
an independent risk factor that increases the risk of ischemic stroke by more than five times. Oral anti-coagulation therapy is
frequently used for the purpose of stroke prevention. Studies showed that through oral anti-coagulation therapy, the risk of
stroke is reduced by more than 60%, but bleeding risk potential and low prescription rates in clinical situations are problematic,
and active efforts are required to improve this.

The Korea Disease Control and Prevention Agency (KDCA), and National Institute of Health (NIH) began a study to identify the
factors that interfere with appropriate delivery and the implementation of guideline-based management by applying
performance and quality measures. Furthermore, clinical strategies to improve the implementation rate has been ongoing
since 2018.

In this study, a prospective cohort was established for patients with atrial fibrillation and atrial flutter, and the relationship
between the anti-coagulant treatment rate, performance and quality measure in real-world clinical practices were examined.

Based onits findings, this study made suggestions for the improvement of treatment outcomes and cost effectiveness.

Keywords: Ischemic stroke, Atrial fibrillation, Atrial flutter, Performance measure, Quality measure, Oral anti-coagulants
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Table 1. Annual Stroke Rate in the Korean Atrial Fibrillation (AF) Population and Other Cohorts Stratified by the CHA,DS,—-
VASc score [2]

0 0.0 0.61 0.26° 0.29° 1.15 0.53 0 0.66
1 1.3 0.92 1.18* 1.358 2.1 0.55 0.6 1.45
2 2.2 2.10 2.21 2.35 3.39 iRl 1.6 2.92
3 3.2 3.49 2.88 3.04 3.89 1.38 3.9 4.28
4 4.0 5.14 5.34 5.76 4.61 1.52 1.9 6.46
5 6.7 9.53 6.54 6.76 512 4.43 3.2 9.97
6 9.8 17.35 9.50 9.77 518 4.07 3.6 12.52
7 9.6 41.44 9.97" 10.21" 6.22 1.56 8.0 13.96
8 6.7 37.48 7.98 6.95 1.1 14.10
9 15.2 48.17 10.50 2100 100 15.89

*Adjusted to WFR use; "adjusted for aspirin use; *CHA,DS,~VASc score of 0 included male with O or female with 1; *CHA,DS,~VASc score of 1 included male
with 1; 1ICHA,DS,—VASc score of =27
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Table 2. 2016 ACC/AHA Atrial Fibrillation Clinical Performance and Quality Measures [3]

No.

Measure Title

Care Setting

Measure Domain

Performance Measures

PM-1

PM-2
PM-3
PM-4
PM-5
PM-6

CHA;DS5-VASc Risk Score Documented Prior to Discharge

Anticoagulation Prescribed Prior to Discharge

PT / INR Planned Follow-Up Documented Prior to Discharge for Warfarin Treatment
CHA>DS,-VASc Risk Score Documented

Anticoagulation Prescribed

Monthly INR for Warfarin Treatment

Quality Measures

Qm-1
Qm-2
Qm-3

Qm-4

Qm-5

Qm-6

Qm-7

Qm-8

Qm-9

Qm-10

Qm-11
QM-12

QMm-13

QM-14

QM-15
QM-16

QM-17

QMm-18

Beta Blocker Prescribed Prior to Discharge (When LVEF =40)
ACEI or Angiotensin-Receptor Blocker Prescribed Prior to Discharge (When LVEF =40)

Inappropriate Prescription of Antiarrhythmic Drugs Prior to Discharge to Patients With
Permanent Atrial Fibrillation for Rhythm Control

Inappropriate Prescription of Dofetilide or Sotalol Prior to Discharge in Patients With
Atrial Fibrillation and End-Stage Kidney Disease or on Dialysis Prior to Discharge

Inappropriate Prescription of a Direct Thrombin or Factor Xa Inhibitor Prior to Discharge
in Patients With Atrial Fibrillation With a Mechanical Heart Valve

Deleted in response to new data in 2018

Inappropriate Prescription of Antiplatelet and Oral Anticoagulation Therapy Prior to
Discharge for Patients Who Do Not Have Coronary Artery Disease and/or Vascular
Disease

Inappropriate Prescription of Nondihydropyridine Calcium Channel Antagonist Prior to
Discharge in Patients With Reduced Ejection Fraction Heart Failure

Patients Who Underwent Atrial Fibrillation Catheter Ablation Who Were Not Treated
With Anticoagulation Therapy During or After a Procedure

Shared Decision Making Between Physician and Patient in Anticoagulation Prescription
Prior to Discharge

Beta Blocker Prescribed (When LVEF =40)

Inappropriate Prescription of Antiarrhythmic Drugs to Patients With Permanent Atrial
Fibrillation for Rhythm Control

Inappropriate Prescription of Dofetilide or Sotalol in Patients With Atrial Fibrillation
and End-Stage Kidney Disease or on Dialysis

Inappropriate Prescription of a Direct Thrombin or Factor Xa Inhibitor in Patients With
Atrial Fibrillation With Mechanical Heart Valve

Deleted in response to new data in 2018

Inappropriate Prescription of Antiplatelet and Oral Anticoagulation Therapy for
Patients Who Do Not Have Coronary Artery Disease and/or Vascular Disease

Inappropriate Prescription of Nondihydropyridine Calcium Channel Antagonist in
Patients With Reduced Ejection Fraction Heart Failure

Shared Decision Making Between Physician and Patient in Anticoagulation Prescription

Inpatient
Inpatient
Inpatient
Outpatient
Outpatient

Outpatient

Inpatient
Inpatient

Inpatient

Inpatient

Inpatient

Inpatient

Inpatient

Inpatient

Inpatient

Outpatient

Outpatient

Outpatient

Outpatient

Outpatient

Outpatient

Outpatient

Effective Clinical Care
Effective Clinical Care
Effective Clinical Care
Effective Clinical Care
Effective Clinical Care

Effective Clinical Care

Effective Clinical Care
Effective Clinical Care

Patient Safety

Patient Safety

Patient Safety

Patient Safety

Patient Safety

Patient Safety

Communication and Care Coordination

Effective Clinical Care

Patient Safety

Patient Safety

Patient Safety

Patient Safety

Patient Safety

Communication and Care Coordination

ACC indicates American College of Cardiology; ACE, angiotensin-converting enzyme; ACEI, angiotensin-converting enzyme inhibitor; AHA, American Heart Association; ARB, angio-
tensin receptor blocker; INR, International Normalized Ratio; LVEF, left ventricular ejection fraction; PM, performance measure; PT, prothrombin time; and QM, quality measure.
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EEE PCI Al8l X|of BIZhge eE R ZZAYB|B HA a2
Mg 31 50 25 128 234
47| 33 55 36 109 233
QI 9 15 10 10 44
4H 5 16 18 42 82

Ud-54 12 79 22 30 144
5 6 12 13 22 54

=g 11 35 27 43 118
S 5 13 14 38 69
st 17 22 16 19 74
a4 11 22 20 17 70
2t 5 5 5 25 39

25 15 88 33 27 164
A== 4 8 6 11 29
A 164 420 245 521 1,350

shhls 80.0% 44.3% 47.3% 34.5%

*PCl(percutaneous coronary intervention: ZHAISIHZISTHZ) AlSHE
'PCI AI&5}X| o= X|Y DIZHE (ARS8 225 a2 HQl) 2 e dE
TPCI ASHR| gh= SSEAART (AR, B20|7H, 24)

| BTULTR7 BRI, ZUHSME, HYBSXIHNE 5)

|_ A=A

10

H 2, 2L PCI AISES 2 MRS JHAEe

OooftM=

[
¥

Y 72 PCIA|E 2 I HaEa IHD" 8k} = AMI" EtXf 58
M2 31 13 254,753 25,715
37| 33 9 184,453 23,834
QI 9 3 48,834 5,926
d8 5 2 31,748 4,913

oS 12 1 62,004 8,204
== 6 1 27,432 3,254

4= dy " 2 13,777 9,373
TS 5 1 32,372 5,091
B4t 17 4 84,344 8,674
a4 1 3 51,940 7,714
= 5 1 17,988 2,004

th= &= 15 6 93,054 15,402
NES 4 1 10,563 915
Al 164 47 943,006 118,872

*PCl(percutaneous coronary intervention; ZHAMSIHZERE) AlSHH

tlschemic heart disease(S{EA] AlRIEISH

2 =
f Acute myocardial infarction(@41 AlZZ3AH)
$ HZ40|2HIH|O[E{ A |AE FTIHAMAEESA SIHXIR. 2019 MAMAE 3 Q7|2 AXHX| 7|&
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HE Al&/3H|

OH
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0.001
0.002
€0.001
£0.001
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£0.001
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7 (3.8%)
12 (6.5%)

137 (55.5%)
41 (16.6%)
50 (20.2%)
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€0.001
0.094
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55 (29.7%)
59 (31.9%)
160 (86.5%)

196 (79.4%)
207 (83.8%)
165 (66.8%)
182 (73.7%)
188 (76.1%)
230 (93.1%)
227 (91.9%)
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Current Status of Hospital-based and Community-based Cardiac Rehabilitation
in Korea

- Nationwide Investigation of Cardiac Rehabilitation Program -

Kim Chul

Department of Rehabilitation Medicine, College of Medicine, Inje University

LeeJang Woo

Department of Rehabilitation Medicine, National Health Insurance Service llsan Hospital

Lee Seung Hee, Kim Won-Ho

Division of Cardiovascular Disease Research, Department of Chronic Disease Convergence Research, National Institute of Health (NIH),
Korea Disease Control and Prevention Agency (KDCA)

The goal of cardiac rehabilitation (CR) is to improve the quality of life and long term prognosis of cardiovascular (CV) patients
who are discharged, and it is practiced in 111 countries. However, due to several CR barriers, the actual rate of CR practice is
very low, and for acute myocardial infarction patients, the rate is only 1.5% in Korea.

The purpose of this study is to develop implementation strategies to overcome low practice rate of CR despite the high quality
clinical practice guidelines. The goal of the first year of this study is to investigate the current status of the CR facilities, labor
force, equipment, and programs in Korea and examine the barriers to CR practice in hospital and in community.

The subject of this study are CV specialty hospitals which would be in charge of hospital-based CR, and local clinics and public
health care centers which would be in charge of community-based CR. The authors have developed surveys to investigate the
condition of CR related facilities, rate of CR practice, the current status of CR in hospitals and communities, and CR barriers,
which were sent to a total of 1,350 institutions in 13 regions over the country.

The results showed that CR programs have been developed in 47 hospitals (28%) out of 164 CV specialty hospitals which
practice percutaneous coronary intervention, but there were not many hospitals with active CR practice. For hospitals without
CR programs, major roadblocks to CR implementation was lack of equipment and personnel, as well as maintenance costs. As
for community hospitals, most had insufficient equipment and personnel, and for public health and medical centers,
counselling for quitting smoking and health care was available, but CR related facilities, equipment, and labor force were much
lacking. As for public health-maintenance centers including community welfare center, there was lack of knowledge of CR, and
educational and financial support for CR are needed.

In order for CR to be actively practiced in Korea, CR programs need to be developed in as many CV specialty hospitals as
possible, and to increase participation rate, education to clinical staff and patients, more systematic consultation systems, less
financial burden to patients, and more flexible CR environment are needed. These efforts by medical professionals should be

accompanied by governmental supportin policy making and budget execution.

Keywords: Cardiac rehabilitation, Hospital-based, Community-based, Barriers, Implementation
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Table 1. Number and Distribution of the Institutions by region

Local private

Public health and medical

Public health—-maintenance

e PCl hospital” hospitals * institutions * centers® el
Seoul 31 50 25 128 234
Gyeonggi 33 55 36 109 233
Incheon 9 15 10 10 44
Gangwon 5 16 18 42 82
Daejeon— Chungnam 12 79 22 30 144
Chungbuk 6 12 13 22 54
Gwangju- Jeonnam 11 35 27 43 118
Jeonbuk 5 13 14 38 69
Busan 17 22 16 19 74
Gyeongnam 11 22 20 17 70
Ulsan 5 5 5 25 39
Daegu- Gyeongbuk 15 88 33 27 164
Jeju 4 8 6 11 29
Total 164 420 245 521 1,350
Response rate 80.0% 44.3% 47.3% 34.5%

*Hospitals that perform PCI (percutaneous coronary intervention)

"Local private hospitals which do not perform PCI

*Public medical center, public health center and county hospital, and community health center

¥ Community welfare center, public residents sports center, health and life support center
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Table 2. Number and Distribution of Hospitals performing PCl or CR by region

Region PCI hospital* CR hospital’ No. of annual IHD"* No. of annual AMI*’
Seoul 31 13 254,753 25,715
Gyeonggi 33 9 184,453 23,834
Incheon 9 3 48,834 5,926
Gangwon 5 2 31,748 4,913
Daejeon— Chungnam 12 1 62,004 8,204
Chungbuk 6 1 27,432 3,254
Gwangju- Jeonnam " 2 13,777 9,373
Jeonbuk 5 1 32,372 5,091
Busan 17 4 84,344 8,674
Gyeongnam 11 3 51,940 7,714
Ulsan 5 1 17,988 2,004
Daegu- Gyeongbuk 15 6 93,054 15,402
Jeju 4 1 10,563 915
Total 164 47 943,006 118,872

*Hospitals that perform PCI (percutaneous coronary intervention)
"Hospitals with CR (cardiac rehabilitation) program
flschemic heart disease,

$ Acute myocardial infarction

 Annual number of patients in each region and total by Healthcare Bigdata Hub, open data on high—interest diseases, 2019 (opendata.hira.or.kr)

Table 3. Barriers to establishing CR* program in PCI"hospitals without CR programs

Disagree

Neutral

Agree

Lack of patient referrals and doctor’s knowledge of CR
Lack of CR equipment

Lack of space for CR

Lack of CR personnel

Lack of resources for CR

Lack of insurance and financial problems

Lack of transportation

33 (26.8%)
4 (3.3%)
5 (4.1%)
3 (2.4%)

2 (1.6%)
14 (11.4%)
30 (24.4%)

38 (30.9%)
6 (4.9%)
10 (8.1%)
5 (4.1%)
13 (10.6%)
28 (22.8%)
52 (42.3%)

52 (42.3%)
113 (91.9%)
108 (87.8%)
115 (93.5%)
108 (87.8%)

81 (65.9%)

41 (33.3%)

*Cardiac rehabilitation

"Hospitals that perform PCI (percutaneous coronary intervention)
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2940



FZh 2Za 2E -’13 M40=

Table 4. Available CR* facilities and equipment in local medical/health institutions (n=432)

Private institutions Public institutions

Available facilities/equipment (N=247) (N=185) P-value

Patient evaluation and review 178 (72.1%) 73 (39.5%) {0.001
CV risk factors management 137 (55.5%) 101 (54.6%) 0.678
Exercise test 41 (16.6%) 21 (11.4%) 0.264
Exercise training by prescription 50 (20.2%) 57 (30.8%) 0.029
Exercise supervision 30 (12.1%) 7(3.8%) 0.001
HR and BP monitoring during exercise 35 (14.2%) 12 (6.5%) 0.002
Follow-up information to referred physician 59 (23.9%) 18 (9.7%) <0.001
Space for exercise training (Gym) 193 (78.1%) 94 (50.8%) €0.001
Bicycle ergometer 196 (79.4%) 114 (61.6%) €0.001
Treadmill 207 (83.8%) 117 (63.2%) €0.001
Arm ergometer 165 (66.8%) 70 (37.8%) €0.001
Equipment for muscle strengthening 182 (73.7%) 116 (62.7%) 0.021
Heart rate monitor 188 (76.1%) 55 (29.7%) €0.001
ECG 230 (93.1%) 59 (31.9%) €0.001
Defibrillator or AED ¥ 227 (91.9%) 160 (86.5%) 0.094

*Cardiac rehabilitation
TCardiovascular
 Automated external defibrillator

Table 5. Available CR* facilities and equipment in public health—maintenance centers (n=238)

Available facilities/equipment Available b av:i;l:ll)?i:#; dmay be 2:5 ?]\;ag;brlg
Bicycle ergometer 183 (76.9%) 11 (4.6%) 44 (18.5%)
Treadmill 164 (68.9%) 18 (7.6%) 56 (23.5%)
Arm ergometer 76 (31.9%) 29 (12.2%) 133 (55.9%)
Equipment for strengthening 182 (76.5%) 19 (8.0%) 37 (15.5%)
Heart rate monitor 60 (25.2%) 48 (20.2%) 130 (54.6%)
AED' 216 (90.8%) 11 (4.6%) 11 (4.6%)

*Cardiac rehabilitation
" Automated external defibrillator
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Table 6. Agreements on impact of CR* and need for policy—level support

Director of medical Public health policy makers

institutions (N=120) (N=23) FEEI
CR programs promote sustained behavioral changes that improve health 113 (94.2%) 21 (91.3%) 0.546
outcomes
CR programs help reduce patient hospital re—admissions and mortality 111 (92.5%) 21 (91.3%) 0.922
Hospitals should establish CR facilities and personnel for systematic CR 98 (81.7°%) o1 (91.3%) 0,482
referrals
Hospitals should provide information on CR to patients so that they can 107 (89.2%) 22 (95.7%) 0.469
start CR
The ggvernment should provide not only policy—level support but also 110 (91.7%) 15 (65.2%) 0.001
financial support as well.
The government should provide any form of incentive to patients to 73 (60.8%) 5 (21.7%) 0.003
promote CR
The government should provide any form of incentive to the hospitals to 106 (88.3%) 13 (56.5%) 0.001
promote CR
g;payment should be decreased for CR programs in order to promote 86 (71.7%) 17 (73.9%) 0.802
Patlents who need CR should be guaranteed of time to participate in 86 (71.7%) 12 (52.2%) 0.175
outpatient CR programs
Community CR systems should be established for continuous care after 104 (86.7%) 2 (95.7%) 0,093

in—hospital CR
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Trends in intake of sodium, 1998-2018

@ Sodium intake among Korean population aged 1 year and over was 3,255 mg, decrease to 2/3 of that in 1998 (4,586 mg), but it is stil

twice the goal of sodium (2,000 mg) (Figure 1). Sodium intake was higher in men than in women, and the highest in their 30s and 40s

(Figure 2).
(mg) (mg)
7,000 7.000 [
5,866
6,000 |- 5,602 5,577 6,000 -
5,346 9410
5,131 74
5,000 |- 5,000 |-
4,
910
4000 | & 38963810 yo00 3,700
: 3,464
s2gr 3443
3,338
3,000 | 3,331 3,255 3,000 + 2,763
2,746 2799 4 gan 2,344
2,000 - 2,000
1,535
1,185
1,000 1,000 F
~O-Total ==x~Men =OWomen
0 . . . . . . . . R . . . . , 0
1-2 - -1 12-18 19-2 -4 -64
1998 2001 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 5 6 8 1920 3049 50-64 65+
Age(year)
Survey year
Figure 1. Trends in intake of sodium, 1998—-2018 Figure 2. Sodium intake by age groups, 2018

* Sodium intake in figure 1 was calculated using age— and sex—specific structures of the estimated population in the 2005 Korea Census.

Source: Korea Health Statistics 2018: Korea National Health and Nutrition Examination Survey VI3, http://knhanes.cdc.go.kr/
Reported by: Division of Health and Nutrition Survey and Analysis, Korea Disease Control and Prevention Agency
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