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Abstract: The prevalence of chronic obstructive pulmonary disease (COPD) is high in South Korea which
has remained virtually unchanged over the past few years. Other challenges related to COPD in South Korea
include a low level of awareness of COPD, underutilization of pulmonary function tests (PFTs) and a low
level of inhaler use. Continued efforts have been made to raise awareness of COPD in the general public
and promote screening tests for the early detection of COPD patients for high-risk patients, which should
be the primary object for better management of the disease. The Korean Academy of Tuberculosis and
Respiratory Diseases (KATRD) and the Korea Disease Control and Prevention Agency (KDCA) have been
working in tandem on numerous projects to resolve these issues. As the fruit of these efforts, a couple of
projects are currently being carried out to add PFTs into the National Health Examination (NHE) of Korea
as part of screening tests and improve the quality of COPD treatments in primary care settings. Raising
public awareness of a chronic disease such as COPD requires collective efforts of academic societies and
government. In addition, personalized education programs that are tailored to individual COPD patients is
a necessity to raise adherence of treatment and self-management of COPD. The aim of this manuscript is
to report the current status of COPD management in South Korea in hopes that it will help better treat and

manage COPD in other nations coping with similar challenges.
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Introduction aged 40 years or over had the COPD prevalence rate of
13.4% regardless of history of smoking (19.4% of men and
7.9% of women) (2). The KNHANES data show the results

of nationwide, large-scale, cross-sectional surveys that are

Chronic obstructive pulmonary disease (COPD) is a chronic
inflammatory disease of the airways that requires a lifelong
management (1). According to a survey conducted by the

Korean Academy of Tuberculosis and Respiratory Diseases
(KATRD) in 2008, using data from Korea National Health
and Nutrition Examination Survey (KNHANES), people
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conducted by the Korea Disease Control and Prevention
Agency (KDCA) and the Ministry of Health and Welfare
(MHW) with a complex, multistage probability sample
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Table 1 Prevalence of COPD and rate of diagnosis
Variable 2007 2008 2009 2010 2011 2012 2013 2014 2015
Age, year
>40 15.6 13.4 11.0 13.1 13.2 14.6 13.5 14.2 13.4
>65 34.0 31.1 23.6 31.9 27.8 30.2 315 31.1 28.1
Age group, year
40-49 5.4 4.8 3.2 2.8 4.0 4.3 35 5.3 4.1
50-59 14.3 9.0 9.1 9.6 10.7 11.4 9.3 9.6 9.7
60-69 215 21.4 17.7 20.3 21.7 24.9 22.1 20.6 21.2
>70 38.8 34.8 26.2 35.8 29.3 31.6 35.2 35.9 30.6

Prevalence of COPD during the period from 2007 to 2015 (%). COPD, chronic obstructive pulmonary disease.

extraction to represent the total population of all ages
in South Korea. The KNHANES data include age, sex,
height, weight, and self-reported smoking history as well
as the results of spirometry tests using normal predictive
values in Korean population (3).

The trends in the prevalence of COPD in South Korea
using the same data have remained unchanged, which
ranged from 13.1% to 14.6% during the period from the
year of 2010 to 2015 (7able 1) (4). Among the total COPD
patients, only less than 5% of patients visited hospitals
in order to manage their COPD. According to Statistics
Korea, often referred as KOSTAT, COPD is one of the
ten major causes of death in South Korea, ranking the 7th
leading cause of death (5). The World Health Organization
(WHO) expects that the prevalence and mortality rates
of COPD will continue to rise worldwide (6). The WHO
also emphasizes the importance of the prevention, early
diagnosis, and proper treatments of COPD and it selected
COPD as 1 of the 4 non-communicable diseases that must
be managed worldwide in 2018. In this review, we have
updated the current status of COPD awareness, treatments,
and strategies for COPD management in South Korea.

We present the following article in accordance with the
Narrative Review reporting checklist (available at https://
dx.doi.org/10.21037/jtd-21-172).

COPD awareness

The prevalence of COPD is approximately 13% in people
aged 40 years or over and approximately 30% in people
aged 60 years or over in South Korea as the prevalence
of the disease tends to increase with age (4). However,
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the COPD-related hospital visit rate of patients who visit
hospitals to manage their COPD is less than 5% of the total
COPD patients (4). The main reason why COPD-related
hospital visit rate is very low is twofold: (I) a low level of
awareness of COPD in the general population, and (II) a
low rate of conducting PFTs for high-risk patients such
as people aged 40 years or over with history of smoking.
Heffler et al. and Caramori et al. suggest that one of the
reasons underlying the low level of awareness of COPD is
the underutilization of spirometry by general practitioners
as part of the assessment of patients complaining dyspnea,
despite all the major international COPD management
guidelines mandate the use of spirometry in the initial
diagnostic evaluation of patients with symptoms suggestive
of COPD (7,8). Raising awareness and understanding of
COPD are important aspects of the disease management.
However, there is scarce research on public awareness of
COPD in South Korea. Mun et 4. studied the awareness
of COPD among the current smokers who smoke at least
10 packs of cigarettes per year, and the study conducted
telephone interviews using a structured questionnaire
throughout South Korea (9). The study found that 60.6% of
subjects reported COPD-related symptoms, among which
only 1.2% of subjects had been diagnosed with COPD and
only 0.4% of subjects showed their awareness of COPD by
way of spontaneously recognizing COPD as a respiratory
disease. Seo et al. conducted a face-to-face interview with
the heavy smokers who participated in a smoking-cessation
program in South Korea in 2014 and the study found that
only 1.0% of subjects were aware of the fact that COPD is
a respiratory disease (10). Despite exhibiting COPD-related
symptoms, most smokers were unaware of the fact that
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Table 2 Total estimated costs of COPD in Korea

Category Cost (million USD) Percentage
Direct medical
Formal 206.9 16.6
Informal 44.2 3.5
Direct non-medical
Transportation 4.3 0.3
Nursing 486.3 39.0
Indirect
Loss of productivity 407.8 32.7
Premature deaths 96.2 7.7
Total 1,245.6 100

COPD, chronic obstructive pulmonary disease.

COPD is a respiratory disease. The level of awareness of
COPD in South Korea was very low in the population with
high risk of COPD such as smokers aged 40 and older.

It is obvious that a nationwide effort is needed to manage
the patients with chronic airway diseases as the number
of these patients is consistently on the rise due to various
reasons including rapid urbanization, uncontrolled air
pollution with increased exposure to fine dust particles,
cigarette smoking, and increased life expectancy (11).
Environmental risk factors can cause COPD symptoms
to worsen and exposure to fine dust particles has been
associated with increased hospital admission (12,13). But
often, people with COPD are not aware that they have the
disease. Identification of undetected COPD patients plays
an important role for self-management of COPD along with
patient education programs. PFTs are effective methods to
detect patients with COPD even in its very early stage, but
the problem is that the rate of performing PFTs in primary
care clinics in South Korea is very low; the rate is less than
20% (14). There are a great number of undetected COPD
patients in South Korea. Hwang ez 4/. recently conducted
a field survey to assess COPD awareness and COPD
prevalence among the current male smokers recruited from
commuters and passers-by at a busy train hub in Seoul,
South Korea (15). The study reported that approximately
28% of subjects who were current smokers had COPD
and that a large proportion of participants showed a lack of
knowledge about both COPD and PFTs. Hwang ez al. also
reported that optimistic bias related to COPD among the
male current smokers. Participants perceived that they were
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about as likely to develop COPD as similarly aged non-
smokers and their friends (15). It is also well known from the
Weinstein report that smokers tend to underrate personal
health risks of cigarette smoking (16). Kim et 4/. reported that
COPD was found in approximately 23% of the participants
aged 40 years or over with more than 10 pack-year smoking
history (17). This finding was consistent with the findings
by Hwang et al. (15). The only difference between the
studies of Hwang er a/. and Kim et 4l. is smoking patterns
of participants. Hwang ez a/. recruited current smokers as
subjects while Kim er 4/. recruited ex- and current smokers,
which is reinforcing the importance of active COPD case-
finding for the high-risk population. Even for the patients
who have preserved ratio impaired spirometry [PRISm;
forced expiratory volume in 1 second (FEV1)/forced vital
capacity (FVC) >0.7 with reduced FEV1 <80% predicted],
they are most likely to develop COPD (18,19). Both raising
awareness of COPD and increasing PET$ are important and
necessary to manage and prevent the disease in the high-
risk population.

Despite a high rate of under-diagnosed COPD, the
economic burden of COPD is relatively high. Kim et 4l
reported that total COPD cost that include direct and
indirect costs is approximately 1,245 million U.S. dollars
in South Korea in 2015 (20) (ZTuble 2). The total cost of
COPD is less than that of other major chronic diseases such
as hypertension, diabetes mellitus and asthma, but costs to
individuals are higher in COPD patients than patients with
other chronic diseases.

There are many ways to improve public awareness of
COPD. Aside from identifying undetected COPD patients,
education programs for existing patients and primary care
physicians are also important. Well-organized education
programs help increase knowledge about the disease
and the knowledge improves quality of life as well as the
levels of satisfaction for both patients and physicians (21).
Continuous efforts to raise awareness of COPD in the
general public by offering personalized education programs
with various educational tools to COPD patients can
eventually enhance public awareness of COPD and increase
the rate of performing PFTs.

Treatment status

Inhaled long-acting bronchodilators (ILABs) are a
cornerstone to treat stable COPD patients (1). A study
reports that ILABs can help reduce hospital admissions for
the patients who are newly diagnosed with COPD (22).
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FEV1 (% predicted) Exacerbation history

<60% >2 or Severe
(Da) exacerbation =1
Ga Naj 0-1
260% (Ga) (Na)
mMRC 0-1 mMRC =2
CAT <10 CAT =10

Symptoms (MMRC or CAT)

Figure 1 The classification of severity in Korea guideline. FEV1,
forced expiratory volume in 1 second; mMRC, modified Medical
Research Council; CAT, COPD Assessment Test.

The KATRD first published Korean national guidelines on
COPD in 2005 which was most recently revised in 2018 (1).
The KATRD guidelines have some differences compared
to the 2020 Global Initiative for Chronic Obstructive
Lung Disease (GOLD) guidelines (Figure I). The GOLD
introduced the ABCD tool, but the KATRD guidelines use
a three-grading system by integrating GOLD group C and
D into a new group named Da. The reasons behind the
decision were that a very small number of COPD patients
in South Korea belong to GOLD group C (23) and that
there has been some unresolved controversies over the
differences in prognosis between patients in group B and
C (24). Secondly, the Korean COPD guidelines use PFTs
to assess patients and set FEV1 of 60% as a cut-off value.
Lastly, the Korean COPD guidelines recommend dual
bronchodilators of inhaled long-acting p2 agonist (LABA)
plus long-acting muscarinic antagonist (LAMA) as an initial
treatment option for patients in the KATRD group named
Na which is equivalent to the 2017 GOLD group B. The
three-grading system with Ga, Na and Da classification
of the Korean COPD guidelines is useful to differentiate
exacerbation risks depending on the classification (25). Kim
et al. first reported that a nationwide pattern of COPD-
related drug prescriptions from the year of 2006 to 2010
in South Korea using the Korea Health Insurance Review
and Assessment Service (HIRA) database (26). In South
Korea, the HIRA data cover the complete medical health
care utilization data for the nearly entire population of
South Korea (~99%, >50 million people). The author
reported that the prescription rate of ILABs was very low
in primary and secondary care clinics compared to tertiary
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hospitals. Another important finding was the popular
use of oral methylxanthine and beta-agonists throughout
the study period. This finding reflects a low awareness of
the importance of inhaler medications and an inadequate
adherence to current treatment guidelines on COPD in
real-world clinical practice in primary and secondary clinics.
The second study using the same data was conducted
to analyze the trends in costs and utilization of COPD
medications from the year of 2008 to 2013 (27). This
study found that oral medications such as methylxanthine
and beta-agonists were still widely prescribed, while
prescriptions for ILABs increased gradually during the study
period in South Korea. In this study, methylxanthine was
the most commonly prescribed COPD medication during
the 6-year study period in South Korea. This reflects the
fact that numerous strategies and guidelines by academic
societies and government to implement qualified treatments
in primary care clinics have not succeeded. Along with the
low rate of performing PFTs, the low rate of prescription of
inhaler medication poses a problem in South Korea.

In order to improve the quality of care for patients with
COPD, the HIRA launched a COPD quality assessment
program in 2014 and has been reporting the annual results
of COPD quality assessment program every year. The
first and second results were reported in 2015 and 2016,
respectively. Compared to the results of the first report,
the second report showed that the proportion of patients
with prescription of inhaled LABA and LAMA increased
by 9.8% and 8.7%, respectively, and that the proportion of
patients with oral medication prescription was decreased
by 5.3% (28). Recently, Kim ez 4. reported the first, second
and third results from May 2014 to April 2017. During
the 3 consecutive years of nationwide quality assessment,
the PFT test implementation and inhaled bronchodilator
prescription rates improved (29). The quality assessment
results are published annually by the HIRA and shared with
healthcare institutions.

Kim et al. reported the results of whether respiratory
experts who work in university hospitals would prescribe
the guidelines-recommended treatments to their COPD
patients, using the Korean COPD Subtype Study
(KOCOSS) cohort data (30). The KOCOSS is an ongoing
prospective cohort for investigating the phenotypes
of the COPD patients enrolled in 52 tertiary referral
hospitals in South Korea (31). The author reported a low
rate of adherence (61.5% for 2011 guidelines, 49.6% for
2017 guidelines) to the GOLD guidelines with regard
to treatment of COPD patients, which shared similar
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Figure 2 Kaplan-Meier graph showing the cumulative risk of admission to a GW, ER, ICU over time. GW, general ward; ER, emergency

room; ICU, intensive care unit.

characteristics with the results of other studies (32-34).
Inhaled corticosteroid (ICS)-containing regimen was
found as the most commonly prescribed medication, which
was inconsistent with the GOLD guidelines and this may
indicate that even the COPD experts group does not adhere
to the guidelines-recommended treatments.

Based on the HIRA data, Park e a/. recently reported
that frequent outpatient visits (three or more times per
year) of COPD patients for COPD management can reduce
the risk of exacerbations requiring admission by 45-60%
(Figure 2) (35). The rate of reduction in exacerbation of
COPD achieved in this study is much higher than that
were reportedly achieved by use of ILABs in COPD
(15-30%). COPD is a chronic disease that requires patients
to understand the nature of the disease, cooperate with
their doctors, and manage the disease for a lifelong time.
Frequent outpatient visits offer opportunities to COPD
patients to keep their lung function and symptoms in check
and under control, and improve their proper use of inhalers,
and adjust their treatments in order to prevent acute
exacerbations.

Strategies to improve the management of COPD

South Korea has several unmet needs with management of
COPD patients such as a low level of the disease awareness,
a low rate of PFTs for high-risk patients, a low prescription
rate of ILABs and high economic burden of treatment costs
in primary care clinics.

The low awareness of COPD and low rate of PFTs
inevitably lead to under-diagnosis and under-treatment of
COPD patients. Continued efforts should be carried out
to increase awareness of COPD in the general population,
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health providers and COPD patients. Academic societies
and government should be working in tandem to raise
awareness of chronic diseases such as COPD so that
the nationwide management of chronic diseases can be
successful (36). Since 2013, the KATRD and the KDCA
have been working closely to ensure an effective COPD
management. In 2013, the KATRD submitted to the KDCA
the total of thirty-eight COPD projects as part of strategies
for management and prevention of COPD including early
detection of COPD, improvement of awareness, increase
prescription of inhaler therapy, reimbursement program for
inhaler education, and national health insurance coverage
for home/portable oxygen therapy and rehabilitation
treatment in consideration of the urgency, importance,
feasibility, and public interest of each project (37). At
present, both the home/portable oxygen therapy, and the
rehabilitation treatment qualify the Korean National Health
Insurance coverage. Based on these proposed projects,
the KATRD and the KDCA began conducting researches
on effective methods of detect in mild COPD patients
in 2014 and the KATRD proposed adding PFTs into the
National Health Examination (NHE) program for people
aged of 56 and over with history of smoking (38). In 2015,
in cooperation with the KDCA, the KATRD developed
educational materials targeting the high-risk population
and primary care physicians. In 2016, the KATRD created
three different types of COPD posters, which said “More
frightening than lung cancer!, You should suspect COPD if
you’ve been a smoker for more than 10 years” and “If you
have respiratory symptoms, suspect COPD” (39). In 2016,
the KATRD and the MHW launched a TV commercial for
the first time to deliver a message to the public, saying “Stop
smoking today, Otherwise no tomorrow” (40). In 2017,
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the KATRD began a project to get PFTs included as part
of the NHE program (41). This project became the basis
for the early detection of COOD patients in South Korea.
The KATRD has an ongoing project that is set to build up
a COPD registry from the year of 2018 to 2023 to assess
various aspects of the disease including biomarkers and
risk factors for COPD exacerbations, disease progression,
mortality (42). A great deal of information expected from
this project will provide a better insight into COPD
management in real-world clinical practice.

An early diagnosis of COPD is very important as the
disease is known to be irreversible in its later stages. In
severe COPD patients, expenditure of medical costs is
expected more than three times when compared to mild
COPD patients, and most of the deaths occur in severe
patients (43). Therefore, it is important for COPD
patients to prevent the progression of the disease from
mild into severe state through self-management such as
smoking cessation and rehabilitation training along with
medication treatments when necessary (44). Rhee et al.
reported the natural course of mild COPD in South Kore
based on merged data using both the KNHANES and the
HIRA during the period of 6 years (45). The study showed
that patients with mild COPD eventually used healthcare
facilities, therefore the number of hospitalization and the
mean medical costs per person increased annually. Even if
these COPD patients had mild symptoms with a relatively
good lung function, it is important to identify and manage
these patients because the decline in FEV1 was higher in
GOLD stage I and II patients compared with stage III and
IV patients (46). Also, the patients with mild COPD have
pathological and physiological changes with more systemic
inflammation, more comorbidities and higher mortality
compare to normal control even when the patients
exhibited no symptoms. Even for the mild patients with
more than 80% of predictive value of FEV1, a regular
follow-up can reduce the socioeconomic burden of the
disease (47).

Since 2017, the KATRD has been trying to add PFTs
into the NHE program for the early detection of COPD
patients among the high-risk population such as people
with history of smoking and respiratory symptoms. The
NHE program in South Korea is targeting the general
population aged 40 years or over, who are eligible for
the national health screening every other year for free of
charge. When non-covered services are to be approved for
the benefits of the NHE program of Korea, the following
criteria must be met: major health issue, treatability with
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early detection, availability of ready-to-use screening
tools, testing advantages outweighing disadvantages, and
cost effectiveness. COPD meets all these requirements in
South Korea. The KATRD proposed to conduct PFTs two
times over a lifetime; the first testing at the age of 56 and
second testing at the age of 66 with history of smoking. The
corresponding incremental cost effectiveness ratio (ICER)
was approximately forty thousand U.S. dollars, and it is
lower than ICER with hypertension and diabetes mellitus.
Screening testing for hypertension and diabetes mellitus
is already part of the NHE (41). The mild COPD patients
who are diagnosed by the NHE program should be able
to get educated on smoking cessation, regular exercise,
vaccination for influenza and pneumonia as well as the way
how to reduce exposure to fine dust particles.

According to the COPD quality assessment program,
only approximately 15% of the total COPD patients are
being treated by primary care physicians (28). As part of
the efforts to improve COPD management in primary
care clinics, the KATRD has been relentless in trying
to implement reimbursement programs for primary
care clinics. The purpose of the project was to promote
reimbursement for inhaler treatment and disease education
in primary care clinics (48).

Conclusions

There have been numerous efforts by the KATRD over the
years to improve the level of COPD knowledge in primary
care settings that includes awareness of COPD, importance
of inhaler treatment and management of COPD with
clinical practice guidelines. The KATRD continue to make
suggestions to government with various projects for the
early detection of COPD patients. In recent years, the
KATRD and the KDCA have been working together on
many important projects to improve the management and
prevention of COPD. Once PFTs gets included as part of
the Korean NHE program for the high-risk population, it
will be much easier to identify undetected COPD patients
with mild symptoms. Aside from pharmacologic treatments,
educational tools will be required for theses COPD patients.
If the disease education programs for patients and primary
care physicians become eligible for reimbursement, it will
contribute to a significant improvement of treatment quality
for the patients with COPD in primary care settings. The
most effective management of COPD will be implemented
when academic societies, government, and the general
public all work together.
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