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Objectives: Chronic obstructive pulmonary disease (COPD) is a chronic lung disease, and 

the burden of COPD is expected to increase in the rapidly aging nation of South Korea. This 

study aims to examine the factors contributing to health-related quality of life (HRQOL) in 

COPD patients. 

Patients and methods: This study was based on 6-year-data obtained from the Korean 

National Health and Nutrition Examination Survey 2007–2012. COPD was diagnosed in 2,734 

survey participants and the severity was graded according to the criteria set by the Global 

Initiative for Chronic Obstructive Lung Disease. The EuroQol-5D (EQ-5D) index was used to 

assess the quality of life.

Results: The EQ-5D index scores for COPD patients and the general population were 

0.915±0.003 and 0.943±0.001, respectively. Males, younger people, and patients with higher 

education attainment and income levels had a higher utility score. In addition, the adjusted 

EQ-5D index scores for severity level IV significantly decreased by 0.100 (P=0.041), compared 

to the severity group I scores. No significant differences were found in stage II and III patients. 

Comorbidities (excluding cancer and hypertension) appeared to negatively influence HRQOL 

among COPD patients. In particular, depression (EQ-5D index score =-0.089, P=0.0003) and 

osteoporosis (EQ-5D index score= -0.062, P=0.0039) had a significant influence, while smok-

ing status did not appear to influence patient HRQOL.

Conclusion: In this study, we found that the higher the severity of COPD, the lower the quality of 

life. In particular, patients with depression and osteoporosis had a relatively low utility score. There-

fore, these comorbidities should be carefully monitored in order to improve quality of life.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a common preventable and treat-

able disease. COPD is characterized by persistent airflow limitation that is usually 

progressive and associated with an enhanced chronic inflammatory response in the 

airway and the lung, due to noxious particles or gases.1 According to the 2008 Korean 

National Health and Nutrition Examination Survey (KNHANES), COPD affects 10% 

of the global population and 13.4% of South Korean individuals aged 40 years or older 

(males: 19.4%; females: 7.9%).2 

In contrast to the general trend demonstrating gradually decreasing mortality 

rates for other chronic diseases, mortality rates associated with COPD are gradually 

increasing.3 In South Korea, COPD was the seventh leading cause of death in 2013. 

The prevalence of COPD increases with age, and it was the fifth leading cause of death 

in older age-groups ($80 years).4

Because early detection of COPD is difficult, diagnosis and treatment are often 

delayed. In the study conducted by Yoo et al,5 patients were diagnosed with COPD 
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according to the results obtained from pulmonary function 

tests conducted as part of the KNHANES. Among these, only 

2.4% of COPD patients reported a diagnosis of COPD, and 

only 2.1% had received appropriate treatment. This suggests 

that timely COPD diagnosis and treatment in South Korea 

is almost nonexistent.5

The burden of COPD is expected to increase in the aging 

South Korean population. This is because the smoking rates 

in South Korea are higher compared to other countries,6 and 

mortality rates associated with COPD rapidly increase after 

the age of 50 years, while also being higher in males than in 

females.7 Additionally, the increase in the number of COPD 

patients is expected to rapidly increase as a result of exacer-

bating factors such as aging-related diseases, smoking, and 

air pollution. As such, there is an urgent need to establish 

policies and strategies for the efficient management of COPD, 

and more research is required to achieve this. 

Health-related quality of life (HRQOL) has been receiv-

ing greater attention as a result of increasing income levels 

and life expectancy, which has been brought about by 

advances in medical technology. However, due to the rapidly 

rising number of patients with chronic diseases in an aging 

society, the focus has shifted from mere survival to a better 

quality of life. This is consistent with the increasing interest in 

an alternative index to measure quality of life. An alternative 

index would go beyond the scope of an economic index, such 

as that of gross domestic product which has been used as a 

key index to measure a nation’s economic development, as 

economic growth itself does not ensure wellbeing or improve 

the quality of life of the general population.8 

HRQOL refers to an individual’s satisfaction or happi-

ness with aspects of life, as they affect or are affected by 

their health.9–11 HRQOL is a multidimensional concept that 

includes aspects related to physical, mental, emotional, and 

social functioning. It extends beyond direct measures of 

population health, life expectancy, and causes of death, and 

focuses on the impact of health on quality of life.12–13 Gener-

alized HRQOL instruments (eg, the EuroQol-5D [EQ-5D]), 

are designed to be applicable across all diseases or condi-

tions, different medical interventions, and a wide range of 

populations. The EQ-5D includes questions in five domains: 

mobility, self-care, daily activities, pain, and mood.14 

In South Korea, even though HRQOL, as associated 

with various other diseases, has been studied,15–17 HRQOL 

in the context of COPD has not been researched. Therefore, 

given the increasing prevalence and burden of COPD, 

exploring the HRQOL among patients with COPD will be 

informative for health professionals and decision makers. 

In this study, we examine HRQOL in South Korean patients 

with COPD and the factors affecting their quality of life 

based on the KNHANES data containing the EQ-5D scores 

as HRQOL.

Patients and methods
The KNHANES is a large-scale annual nationwide survey 

conducted by the Ministry of Health and Welfare and the 

Korea Center for Disease Control. Its purpose is to gen-

erate statistical data on the general health and nutrition 

status of South Koreans, and to identify population groups 

that should be prioritized when considering health poli-

cies. A stratified, multistage probability sampling design, 

taking into account the location and residence-type, was 

used in the KNHANES in order to establish nationwide 

representativeness.18

This study was based on 6-year-data obtained from the 

KNHANES 2007–2012.18–19 Thus, cross-sectional surveys 

conducted over a period of 6 years were pooled for analy-

sis. Using the data for the forced expiratory volume in 1 

second (FEV
1
) and the forced vital capacity (FVC) of adults 

($19 years), COPD patients were identified from 50,405 

participants of the KNHANES 2007–2012, and they were 

classified according to the criteria of the Global Initiative for 

Chronic Obstructive Lung Disease (GOLD) (ie, individuals 

with FEV
1
/forced vital capacity ,0.7 were considered as 

having COPD).1 In total, 2,734 patients who were defined 

as COPD patients were included in this study. Because the 

FEV
1
 percent is the predicted outcome value in lung disease,20 

COPD patients were classified according to the predicted 

FEV
1
 values into the following four categories as per the 

GOLD criteria: mild ($80%), moderate (50%–79%), severe 

(30%–49%), and very severe (,30%).

The average score of the EQ-5D index was calculated 

to assess the quality of life of COPD patients by using the 

South Korean specific tariff that is based on the time-trade-off 

method.21–22 In order to identify factors contributing toward 

quality of life, a multivariate regression was performed 

using PROC SURVEYMEANS and PROC SURVEYREG. 

Demographic variables (eg, sex and age), socioeconomic 

status variables, including education and income, smoking 

status, severity of COPD, and comorbidities (eg, hyperten-

sion, diabetes, depressive disorder, cancer, and osteoporo-

sis) were used as independent variables. Osteoporosis and 

depression were especially considered as comorbidities, as 

it has been found that these are common in COPD and can 

adversely affect quality of life.23–27 SAS version 9.4 (SAS 

Institute Inc., Cary, NC, USA) was used for statistical 

analysis. The institutional review board (IRB) of the KCDC 

reviewed and approved the KNHANES survey annually 
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and the IRB approval numbers were 2007-02CON-04-P, 

2008-04EXP-01-C, 2009-01CON-03-2C, 2010-02CON- 

21-C, 2011-02CON-06-C, and 2012-01EXP-01-2C. All of 

the data were downloaded from the official website of the 

KNHANES (http://knhan-es.cdc.go.kr/). These data are 

open to the public after completing a designated registration 

process for access. 

Results
Population characteristics
Table 1 shows the basic characteristics for the general popula-

tion and COPD patients in South Korea. The weighted gen-

eral population was 28,820,557, of which 51.4% consisted of 

males with an average age of 30.57 years. Individuals over 

the age of 40 years accounted for 25.28% of the population. 

With regards to socioeconomic factors, income levels were 

fairly evenly distributed, with the elementary or lower levels 

of education showing the highest distribution (39.78%), and 

64.03% were homeowners. In terms of health-related factors, 

95.94% of patients had health insurance and 24.29% were 

current smokers. The overall quality of life was EQ-5D index 

0.9425 (standard deviation ±0.001). 

The COPD prevalence was 7.82%. Among the COPD 

patients, 72.36% were male with an average age of 60.37 

(±0.34) years. A higher rate of COPD was observed in indi-

viduals over the age of 50 years. In terms of smoking, which 

is the most significant contributing factor for COPD, 51.08% 

of the survey participants were current smokers, 19.62% were 

ex-smokers, and the rest were nonsmokers. These figures 

indicate a higher rate of smokers among COPD patients 

compared to the general population. Influenza immuniza-

tion, which is recommended as a preventive measure against 

COPD,1 was more prevalent among COPD patients than in 

the general population (34.78% vs 48.92%). Patients with 

COPD were highly represented in the bottom quartile of the 

income level. Quality of life was 0.915 (±0.003), which was 

lower than that of the general population.

Patient characteristics according to COPD severity are 

shown in Table 2. Mild (41.28%) and moderate (52.45%) 

severity levels accounted for the majority of COPD cases, 

with the severe and very severe stages accounting for 5.69% 

and 0.58% of cases, respectively. COPD prevalence was sig-

nificantly higher in males than in females (P=0.00388), but 

there were no significant differences in the severity between 

age-groups. Income was significantly influenced by the sever-

ity of COPD (P=0.0037), but the education level and home 

ownership status did not show statistically significant differ-

ences. Current smokers accounted for the highest percentage 

in all severity levels, and the influenza immunization rate 

increased with increasing COPD severity (P=0.0028).

Hypertension and diabetes were the most frequent comor-

bidities, but did not exhibit severity-dependent differences. 

Other comorbidities, such as cancer, cardiovascular dis-

eases, and depression, with the exception of osteoporosis 

(P=0.0337), did not exhibit severity-dependent differences 

either. 

Only 2.46% of the COPD patients identified by the 

GOLD criteria answered that they had been diagnosed with 

the condition, which clearly indicates that for the most part, 

COPD diagnosis and treatment is not conducted in a timely 

manner. As a matter of fact, the diagnosis rate is 1.16% in 

the severe and very severe COPD stages, and 1.29% in the 

mild-to-moderate stages, suggesting that interventions for 

early diagnosis and treatment are desperately needed.

hrQOl among COPD patients 
HRQOL among COPD patients varied depending on dis-

ease severity and comorbidities. As Figure 1 shows, the 

utility score for the general South Korean population was 

0.943±0.001, while COPD in general scored 0.915±0.003, 

which is a significant difference compared to non-COPD 

Table 1 Basic characteristics of the study population

Characteristics COPD patients (N=2,254,556)

sex 
Male, % 72.36 (0.12)

age (yrs), mean 60.37 (0.34)
age-groups (yrs), %

,40 5.67 (0.61)
40–49 13.08 (0.94)
50–59 25.96 (1.17)
60–69 28.93 (1.02)
70–79 22.78 (0.90)
80+ 3.58 (0.41)

Income, % 
low 30.25 (1.14)
Middle 26.69 (1.15)
Upper middle 22.99 (1.12)
high 20.07 (1.09)

education level, %
, Primary school 41.83 (1.27)
Middle school 17.76 (0.96)
high school 26.47 (1.17)
College + 13.95 (0.84)

housing, % 
Owners 73.54 (1.23)

Insurance type, %
nhI 95.61 (0.52)
Medical aid 4.39 (0.52)

smoking, % 
Current 51.08 (1.23)
ex-smoker 19.62 (0.92)
nonsmoker 29.30 (1.15)

Flu vaccination, % 48.92 (1.29)

Note: standard errors in parentheses.
Abbreviations: nhI, national health Insurance; yrs, years.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://knhan-es.cdc.go.kr/


International Journal of COPD 2016:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

106

Kwon and Kim

Table 2 Patient characteristics according to COPD severity (n=2,254,556)

Characteristics GOLD criteria Total (SE) P-value

I II III IV

sex
Male, % 31.40 (1.09) 36.58 (1.16) 3.97 (0.44) 0.41 (0.13) 72.36 (1.12) P=0.0388
Female, % 9.88 (0.66) 15.87 (0.90) 1.72 (0.32) 0.17 (0.11) 27.64 (1.12)
Total 41.28 (1.12) 52.45 (1.14) 5.69 (0.54) 0.58 (0.17)

age (yrs), mean 62.47 (0.47) 58.78 (0.45) 59.65 (1.72) 62.53 (3.08) 60.37 (0.34) ns
Insurance type, %

nhI 39.87 (1.14) 50.14 (1.16) 5.03 (0.51) 0.56 (0.17) 95.61 (0.52) P=0.0002
Medical aid 1.52 (0.30) 2.13 (0.34) 0.71 (0.23) 0.03 (0.02) 4.39 (0.52)

housing, %
Owners 30.91 (1.05) 38.38 (1.14) 3.87 (0.43) 0.39 (0.14) 73.54 (1.23) P=0.4814

Income level (household), %
low 13.44 (0.80) 14.29 (0.84) 2.10 (0.34) 0.41 (0.13) 30.25 (1.14)
Middle 10.02 (0.73) 14.81 (0.86) 1.78 (0.30) 0.07 (0.06) 26.69 (1.15)
Upper middle 8.73 (0.75) 13.13 (0.85) 1.12 (0.30) 0.01 (0.01) 22.99 (1.12)
high 9.24 (0.72) 10.01 (0.82) 0.72 (0.23) 0.10 (0.10) 20.07 (1.09)

education level, % 
, Primary school 16.88 (0.83) 21.37 (0.98) 3.18 (0.42) 0.40 (0.13) 41.83 (1.27) P=0.0037
Middle school 7.41 (0.63) 9.34 (0.74) 0.89 (0.20) 0.11 (0.10) 17.76 (0.96)
high school 11.56 (0.82) 13.62 (0.90) 1.26 (0.33) 0.03 (0.03) 26.47 (1.17)
College + 5.55 (0.55) 7.95 (0.66) 0.40 (0.13) 0.05 (0.05) 13.95 (0.84)

smoking, %
Current 21.35 (0.98) 26.20 (1.05) 3.20 (0.41) 0.33 (0.12) 51.08 (1.23) P=0.0004
ex-smoker 9.90 (0.72) 8.84 (0.66) 0.83 (0.22) 0.04 (0.03) 19.62 (0.92)
nonsmoker 10.16 (0.68) 17.23 (0.90) 1.69 (0.34) 0.22 (0.13) 29.30 (1.15)

Flu vaccination, % 20.82 (0.94) 24.09 (0.98) 3.57 (0.42) 0.44 (0.15) 48.92 (1.29) P=0.0028
Diagnosed as COPD, % 0.13 (0.05) 1.16 (0.23) 0.97 (0.21) 0.19 (0.09) 2.46 (0.32) P,0.0001
Comorbidities, %

hypertension 13.27 (0.76) 16.41 (0.86) 1.78 (0.30) 0.33 (0.14) 31.79 (1.06) P=0.3565
Diabetes mellitus 4.35 (0.42) 7.16 (0.58) 0.71 (0.22) 0.01 (0.01) 12.23 (0.70) P=0.0990
Cancer 0.69 (0.15) 0.84 (0.22) 0.02 (0.02) – 1.55 (0.28) n/a
CV events 2.02 (0.31) 3.13 (0.41) 0.41 (0.12) – 5.57 (0.54) n/a
Osteoporosis 0.77 (0.17) 1.75 (0.27) 0.05 (0.04) 0.02 (0.02) 2.59 (0.32) P=0.0337
Depressive disorder 1.42 (0.27) 1.38 (0.26) 0.32 (0.15) 0.02 (0.02) 3.15 (0.39) P=0.2740

Note: standard errors in parentheses.
Abbreviations: gOlD, global Initiative for Chronic Obstructive lung Disease; yrs, years; n/a, not applicable; se, standard error; nhI, national health Insurance; CV, 
cardiovascular; NS, not significant.

Figure 1 eQ-5D index among patients with COPD.
Abbreviations: eQ-5D, euroQol-5D; gOlD, global Initiative for Chronic Obstructive lung Disease; hTn, hypertension; DM, diabetes melitus; CV, cardiovascular.
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compared to other patients. Smoking status did not exert any 

significant influence on the HRQOL either.

Discussion
In this study, EQ-5D index scores were used to measure the 

quality of life, ie, HRQOL, in COPD patients, and to identify 

the factors influencing HRQOL. The study’s findings veri-

fied that the higher the COPD severity level, the lower the 

HRQOL. Additionally, the study verified that demographic 

factors, such as sex and age, socioeconomic factors, and 

comorbidities, also influenced HRQOL. These findings are 

consistent with those of previous studies, which found that 

patients’ demographic and socioeconomic characteristics 

significantly influenced HRQOL.28 According to previous 

Table 3 results of multivariate regression to predict factors 
associated with hrQOl in patients with COPD

Dependent variables Estimates SE t-value

Intercept 0.910** 0.052 17.650
sex

Male 0.034** 0.012 2.870
Female (ref) – – –

age -0.001** 0.000 -3.280
education

, Primary school -0.049** 0.009 -5.350
Middle school -0.009 0.009 -0.990
high school -0.002 0.008 -0.250
College + (ref) – – –

Income level
low -0.038** 0.009 -4.320
Middle -0.008 0.008 -1.010
Upper middle 0.003 0.006 0.510
high (ref) – – –

Diagnosed as COPD -0.039 0.020 -1.940
severity

II 0.003 0.006 0.560
III -0.024 0.019 -1.300
IV -0.100** -0.049 -2.050
I (ref) – – –

Comorbidities
hypertension -0.010 0.007 -1.420
Diabetes -0.020* 0.010 -2.060
Depression -0.089** 0.025 -3.630
Osteoporosis -0.062** 0.022 -2.900
Cardiovascular 
events

-0.037** 0.014 -2.740

Cancer 0.005 0.015 0.290
smoking

Current -0.011 0.011 -0.960
ex-smoker 0.004 0.012 0.290
nonsmoker (ref) – – –

r2 0.1775

Note: *P,0.05, **P,0.001.
Abbreviations: hrQOl, health-related quality of life; se, standard error; ref, 
reference.

patients (P,0.0001). The utility score did not differ much 

between the mild (0.915±0.005) and moderate (0.920±0.004) 

severity levels, but there was a significant decrease in the 

utility scores for the severe (0.874±0.020, P=0.0447) and 

very severe (0.776±0.056, P=0.0133) levels. 

Patients with comorbidities had lower utility scores 

than COPD-only patients (0.937±0.004, P,0.0001). The 

HRQOL scores of COPD patients according to comorbidi-

ties were as follows: hypertension (0.888±0.006); diabetes 

(0.885±0.010); cancer (0.875±0.022); cardiovascular event 

(0.859±0.014); depression (0.804±0.024); and osteoporosis 

(0.793±0.021). The HRQOL scores of COPD patients with 

hypertension (P,0.0001), diabetes (P=0.0009), cardiovas-

cular diseases (P,0.0001), depression (P,0.0001), and 

osteoporosis (P,0.0001) were significantly different from 

those of their counterparts without comorbidities. COPD 

patients with osteoporosis had the lowest utility scores. 

COPD patients who had depression or osteoporosis as 

comorbidities had HRQOL scores that were relatively lower, 

indicating that more attention should be given to patients 

with comorbidities. 

Factors affecting the hrQOl of COPD 
patients
Table 3 outlines the results of a multivariate regression to 

investigate the factors contributing to the HRQOL of COPD 

patients. In Table 3, all factors, with the exception of smok-

ing, had a significant influence on the HRQOL in COPD 

patients. Compared to females, the average utility score 

for males was higher by 0.034 (P=0.004). Utility scores 

decreased by 0.001 for each higher age-group (P=0.001). 

The group with the lowest education level had significantly 

lower utility scores (P,0.0001), and the lowest HRQOL 

was exhibited by patients with the lowest income level 

(P,0.0001).

COPD patients who had already been diagnosed with 

COPD had lower utility scores of 0.039 (P=0.053), com-

pared to the undiagnosed patients’ scores. The utility scores 

of patients with a very severe stage of COPD were lower by 

0.100 (P=0.041), compared to patients with level I severity. 

No significant differences were found in patients with other 

grades of severity. 

Asides from cancer and hypertension, all comorbidities 

were found to exert negative influences on the HRQOL of 

COPD patients. Influences exerted by depression (-0.089, 

P=0.0003) and osteoporosis (-0.062, P=0.0039) were found 

to be highly significant. Patients with concomitant cancer or 

hypertension did not show any significant changes in HRQOL 
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studies, male COPD patients have a higher HRQOL than 

their female counterparts, and age is negatively associated 

with HRQOL, while education level and income level are 

positively associated. When comparing these results with 

related foreign literature, it is revealed that HRQOL is gen-

erally higher in South Korean COPD patients than in their 

British counterparts; however, both show decreasing HRQOL 

with increasing severity of COPD.29–32 

This study has limitations. In this study, COPD diag-

nosis was based on pulmonary function test data from the 

KNHANES. Since the KNHANES has not conducted bron-

chodilator reversibility testing to diagnose COPD, asthmatic 

patients can be included in the study population. Thus, the 

results may be biased because of the pulmonary function 

test was not mandatory and has been conducted voluntarily. 

Considering the low level of awareness among patients and 

the low COPD diagnosis rate, the test might have been done 

selectively which may lead bias on the results. Because the 

pulmonary test was not mandatory, survey participation from 

patients with severe COPD may have been low, and even 

among the participants, some may have refused to take the 

pulmonary function test. It is, therefore, possible that the 

number of cases was overestimated. Furthermore, patients 

with severe diseases such as cancer, and individuals who had 

experienced cardiovascular events, may have refused to take 

part in the survey. Nevertheless, the implications of the study’s 

findings are significant, given that they were derived from the 

KNHANES data, the strength of which lies in a sample design 

that ensures nationwide representativeness, and thus, enables 

the measurement of the nation’s HRQOL by disease type. 

This study found that only 2.46% of COPD patients 

had been officially diagnosed. This confirmed the need for 

interventional measures to improve the awareness of COPD 

among patients as part of chronic disease management, as 

well as to improve the COPD diagnosis rate among physi-

cians. Smoking is a major risk factor for COPD, and therefore 

education and lifestyle changes are required as preventive 

measures. The current study also confirmed that the HRQOL 

of patients with high-severity COPD and osteoporosis or 

depression as comorbidities was particularly low, indicating 

the need for efforts to improve their quality of life.

The number of patients with COPD is expected to increase 

as a result of an aging society, environmental changes, and 

air pollution. Considering the extremely low awareness of 

this disease at present, the low early detection rate, and the 

lack of preventive measures, this study is expected to have 

implications in establishing policies that improve the health 

status and quality of life of patients with COPD.
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