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Abstract

The prevalence of chronic obstructive pulmonary disease (COPD) is increasing worldwide, with the fourth highest mortality r@
This study aims to analyze pulmonary function, physical activity, and quality of life (QoL) between genders from the perspective of
pulmonary rehabilitation in Korean patients with COPD. This study investigated raw data from the Korea National Health and Nutrition
Examination Survey from 2015 to 2019 and included 151 COPD patients (men: 66.55 + 10.07 years, women: 65.21 + 11.73)
out of 39,759 participants. Pulmonary function, such as forced vital capacity (FVC) and forced expiratory volume in 1 second
(FEV1), and frequency of physical activities (e.g., physical activity for work and leisure, strengthening exercise, and sitting time a
day) and QoL by using EQ-5D-3L, were compared between genders in patients with COPD. Smoking status differed in health-
related characteristics between genders (P < .001). In pulmonary function, the FVC (men: 3.48 + 0.98¢, women: 2.53 + 0.562,
P < .05), FEV1 (men: 2.13 + 0.93 £, women: 1.88 + 0.53 £, P < .001), FEV6 (men: 3.16 = 1.002, women: 2.46 + 1.56¢, P < .001)
and peak expiratory flow (men: 5.61 + 2.44¢/s, women: 4.68 + 1.53¢/s, P < .05) was higher in men, however, predicted FEV1
(men: 66.03% + 23.13%, women: 79.95% + 18.45%, P < .05) and predicted FEV1/FVC ratio (men: 59.67% + 15.02%, women:
74.10% + 10.49%, P < .001) in women. The frequency of strengthening exercise was higher in men (P < .05). QoL of patients with
COPD was not significantly different between genders. To provide correct interventions and pulmonary rehabilitation to patients
with COPD, gender differences, including physiological and psychological differences, must be considered.

Abbreviations: COPD = chronic obstructive pulmonary disease, FEV1 = forced expiratory volume in one second, FEV6 =
forced expiratory volume in six seconds, FVC = forced vital capacity, KNHANES = Korea National Health and Nutrition Examination
Survey, PEF = peak expiratory flow, PFT = pulmonary function test, QoL = quality of life.
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1. Introduction

Chronic obstructive pulmonary disease (COPD) is a progres-
sive lung disorder with long-term respiratory symptoms and
restricted airflow. In 2018, 156,045 people died from COPD
in the United States. It appeared as the fourth leading cause of
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death after heart disease, cancer, and unintentional injuries, and
the third disease-related cause of death.! Since the 20th century,
the importance and interest in COPD have become crucial due
to the increase in smoking, and various environmental causes.?

Deaths caused by COPD are increasing and the prevalence
is similar among men and women."! Since COPD is considered
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a disease that predominantly affects men, it is rarely diag-
nosed in women. In 2018, the Centers for Disease Control and
Prevention reported that the number of deaths due to COPD
was higher among women than among men (82,158 vs 73,877).
However, the death rate was higher among men (42.9 vs 35.8
per 100,000) because the population of women with COPD is
larger than that of men with COPD.!"

Despite the need to focus more attention on this health issue
in women due to the increasing prevalence of COPD among
women, men still have a higher diagnostic appropriateness
than women. This gender difference disappears when doctors
know the significance of using spirometry to assess pulmonary
function.” Although there are no significant clinical differ-
ences between men and women, the diagnosis of COPD is more
common than in men.’! However, there are many differences
between these patients regarding gender, and it is necessary to
increase an understanding of COPD based on gender in research
and pulmonary rehabilitation.

Biological factors should be considered for gender-based dif-
ferences between men and women with COPD, such as the anat-
omy and physiology of the airways, life expectancy (menopause
and aging), and the potential interaction with sex hormones.!!
Moreover, there are differences in sociocultural and behavioral
aspects; for example, women are less likely to answer “yes” to
questions about sputum and phlegm production.”’ A previous
study that matched participants based on age and level of airflow
obstruction reported that women with COPD had a higher body
weight and presented with obstruction and dyspnea.l®! Another
study revealed that women reported less mucus and rated their
health poor/very poor.”) Furthermore, women with COPD
report symptoms earlier than men, and because women being ill
is socially more acceptable, they seek health care in hospitals and
clinics and are thus better prepared to make medical decisions.!"”!

There are various implications for prevalence, recognition,
biological/clinical differences, and gender in COPD patients.
This study aims to investigate the health-related characteris-
tics, lung function, physical activity, and quality of life (QoL)
of COPD patients in South Korea. In particular, this study aims
to provide a reference that can be approached for pulmonary
rehabilitation inclusively based on gender.

2. Methods
2.1. Participants

This study was conducted to compare the pulmonary function,
physical activity, and QoL of Korean patients with COPD by
gender using raw data from the Korea National Health and
Nutrition Examination Survey (KNHANES). The KNHANES
was researched based on the World Health Organization’s rec-
ommendations, and the institutional review board of the Korea
Centers for Disease Control and Prevention has approved these
data (2018-01-03-P-A and 2018-01-03-C-A). The KNHANES
is the open statistical data of South Korea, which is carried
out annually after sampling using the laminar collection sys-
tem extraction method. In this study, the KNHANES data from
2015 to 2019 were vertically integrated, and 39,759 pieces of
information were collected. The data from 151 patients with
COPD, diagnosed by a doctor, were extracted for analysis from
these participants (Fig. 1).

2.2. Demographic and health-related characteristics

Information for the baseline demographics and health-related
characteristics, including depression, hypertension, lipidemia,
stroke, myocardial infarction, asthma, diabetes mellitus, and
activity restriction, was achieved through the KNHANES. The
differences in the demographic and health-related characteris-
tics of patients with COPD by gender are shown in Table 1.
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2.3. Pulmonary function

For calculating the pulmonary function of patients with COPD,
the pulmonary function test (PFT) values of the KNHANES
were analyzed. The PFT used in KNHANES was a noninvasive
test and evaluated lung volume, capacity, and flow rate. The
PFT was performed by the recommendations of the American
Thoracic Society.!'"! In KNHANSE of 2015, a dry rolling seal
Spirometer (Ohio No. 822; Ohio Medical Products; Madison,
Wis) was used for PFT and Vyntus Spirometer (Master Screen
PFT, Hochberg, Germany) from 2016 to 2019. Forced vital
capacity (FVC), forced expiratory volume in one second (FEV1),
forced expiratory volume in six seconds (FEV6), and peak expi-
ratory flow (PEF), predicted FVC, predicted FEV1, and percent-
age of FEV1/FVC were selected and compared by gender as the
pulmonary function variables.

2.4. Physical activity

The level of physical activity can be assessed through the
International Physical Activity Questionnaire for those aged 16
to 65 years. The International Physical Activity Questionnaire is
divided into long- and short forms. Based on KNHANES data,
a short form was used to assess physical activity in Koreans and
provided reliability and validity.!'?! This study surveyed all types
of physical activity from KNHANES. Furthermore, we com-
pared the high/medium intensity of physical activity for work
and leisure, continuous walking time at once, strengthening
exercise, and sitting time.

2.5. Qol

Self-reported health-related QoL was evaluated using the
Korean version of the EuroQol-5 Dimension (EQ-5D)-3L
questionnaire based on the standard proposed by the Korean
Centers for Disease Control and Prevention. The EQ-5D-3L
is a descriptive classification asking respondents about their

The KNHANES participants in 2015-2019 (N = 39,759)
In 2015 (n = 7,380)
In 2016 (n = 8,150)
In 2017 (n = 8,127)
In 2018 (n = 7,992)
In 2019 (n=8,110)

Subjects not diagnosed with
P COPD were excluded
(N =39,608)

A

Subjects diagnosed in COPD (N = 151)
In 2015 (n = 28)
In 2016 (n=41)
In 2017 (n=29)
In 2018 (n=23)
In 2019 (n = 30)

Exclusion: missing data
(Not engaged in examination)
Pulmonary function (n = 30)
Physical activity (n = 6)
Quality of life (n=5)

y

A 4

Pulmonary function (n=121)
Physical Activities (n = 145)
Quality of life (n = 146)

Figure 1. Flow chart of the present study for pulmonary function, physical
activities and quality of life of patients with COPD. COPD = chronic obstruc-
tive pulmonary disease.
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Demographic and Health-related characteristics of chronic obstructive pulmonary disease patients by gender in Korea National

Health and Nutrition Examination Survey (N = 151).

Men (N = 93) Women (N = 58) Pvalue
Anthropometry
Age (yr) 66.55 +10.07 63.21 +11.73 >.05
Height (cm) 167.09 = 5.95 151.67 £ 21.25 <.05
Weight (kg) 63.95+10.18 56.74 +10.26 <.05
Waist circumference (cm) 85.43 +9.43 81.65 +11.31 <.05
BMI (kg/m?) 22.84 +3.03 23.15+4.60 >.05
Health-related characteristics
SBP 123.85 + 15.07 124.36 + 18.44 >.05
DBP 73.45+10.04 7314 +£9.76 >.05
Pulse pressure 50.40 + 13.78 51.22 +16.02 >.05
Depression diagnosis (Y/N) 3(3.3%)/88 (96.7%) 6 (10.7%)/50 (89.3%) >.05
HTN diagnosis (Y/N) 41 (44.1%)/52 (55.9%) 19 (32.8%)/39 (67.2%) >.05
Lipidemia diagnosis (Y/N) 27 (29.0%)/66 (71.0%) 20 (34.5%)/38 (65.5%) >.05
Stroke diagnosis (Y/N) 4 (4.4%)/87 (95.6%) 1(1.8%)/55 (98.2%) >.05
MI or angina pectoris diagnosis (Y/N) 9 (9.7%)/84 (90.3%) 4 (6.9%)/54 (93.1%) >.05
Asthma diagnosis (Y/N) 29 (31.9%)/62 (68.1%) 18 (32.1%)/38 (67.9%) >.05
DM diagnosis (Y/N) 14 (15.1%)/79 (84.9%) 8 (13.8%)/50 (86.2%) >.05
Activity restriction (Y/N) 27 (29.7%)/64 (70.3%) 16 (28.6%)/40 (71.4%) >.05
Due to respiratory problem (Y/N) 16 (59.3%)/11 (40.7%) 7 (43.8%)/9 (56.3%) >.05
Smoking history <.001
Never 8 (8.8%) 49 (86.0%)
Current smoking 81 (89.0%) 8 (14.0%)
Smoking cessation 2 (2.2%) 0(0.0%)

Data presented as the number (weighted %) for categorical variables or as the mean + standard deviation for continuous variables. Missing values for each variable were excluded.
BMI = body mass index, DBP = diastolic blood pressure, DM = diabetes mellitus, MI = myocardial infarction, SBP = systolic blood pressure.

current health status. It consists of a classification into §
health conditions: mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression with 3 levels: no prob-
lems; some or moderate problems; and extreme problems.!'!
Respondents select an answer for a health condition out of 5
items, and 243 types can be expressed. This health status can
be evaluated by converting it to the EQ-5D-3L index, which is
set differently for each country. The Korean version was calcu-
lated for this study data. The index is calculated from -0.171
to 1.000, the former means a severe problem, and the latter
means there is no problem. A negative score means worse than
death, 0 means death, and 1 means perfect health. The validity
and reliability of the Korean version of EQ-5D-3L in partic-
ipants with various diseases have been reported in previous
studies.[1415!

2.6. Statistical analysis

This study analyzed data according to the KNHANES
data analysis guidelines. Raw data from KNHANES from
2015 to 2019 were vertically integrated and analyzed. The
Kolmogorov-Smirnov test was performed to assess the nor-
mality of continuous data. Descriptive information was
obtained to examine the demographic and health-related
characteristics of patients with COPD with respect to gender.
The chi-square test was used for categorical variables, and
continuous variables were compared using Student’s ¢ test.
The categorical variables of the EQ-5D-3L questionnaire that
evaluated QoL were expressed as the number and percentage
of answers for each item. Statistical analyzes were performed
using the Statistical Package for the Social Sciences version
23.0 software (IBM Corp., Armonk, NY); results were con-
sidered significant with a P value of <.05. A retrospective
sample size was calculated based on FEV1 values, which is
one of the main variables to assess the severity of pulmonary
obstruction. The present study referred to a previous study
that investigated the sex-based differences among patients
with COPD for pulmonary function; the mean and standard

deviation of the FEV1 values were used to estimate an appro-
priate sample size.l'*! Although patients with COPD have
various symptoms, such as difficulty in breathing normally
due to decreased expiration of air, FEV1 is an important cri-
terion in determining the grade of the disease. Sample size
was calculated based on the FEV1 value used in a previous
study that reported sex differences in patients with COPD.
To compare the mean difference between the 2 groups, the
mean and standard deviation of the FEV1 were used based
in Student’s ¢ test hypothesis. The a value was set at 0.05,
and the power was 80% (G*power 3.1.7, Kiel, University,
Germany). Considering this reference, data for 48 partici-
pants was calculated, and the number of participants in each
group was 27 and 21, respectively.

3. Results

There was a significant difference in demographic character-
istics, except for body mass index, P <.05). Health-related
characteristics, such as hypertension, lipidemia, myocardial
infarction, asthma, and restriction of activity due to respiratory
problems, did not show a difference. However, smoking history
was significantly different between genders (P < .001).

In pulmonary function, FVC (P <.05), FEV1 (P <.001),
FEV6 (P <.001), and PEF (P <.05) were significantly higher
in men than in women. However, the predicted FEV1 (P <.035)
and the FEV1/FVC ratio (P <.001) were significantly higher in
women than in men (Fig. 2).

There were no significant differences in physical activities
with a high/medium intensity of physical activity for work and
leisure (Table 2), as well as continuous walking time at once
and time to sit per day. However, the frequency of strengthening
exercises performed per week was significantly higher in men
(P <.05).

In health-related QoL, there were no significant differences
between genders for the 5 health conditions and the EQ-5D
index, indicating that “some problem” reports were higher in
women in the 4 categories of health conditions (Table 3).
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Figure 2. The differences in pulmonary function of patients with COPD by gender in the Korea National Health and Nutrition Examination Survey. COPD = chronic

obstructive pulmonary disease.

Differences of physical activity of chronic obstructive pulmonary disease patients by gender in Korea National Health and Nutrition

Examination Survey (N = 145).

Men (N = 93) Women (N = 58) Pvalue

High intensity of PA for work (Y/N) 3/86 1/55 >.05

D/wk 0.10 + 0.61 0.07 +0.53 >.05

Min/d 5.05 + 32.92 0.52 +3.94 >.05
Medium intensity of PA for work (Y/N) 10/80 8/48 >.05

D/wk 745+178 767 +1.19 >.05

Min/d 12.37 + 67.38 18.28 + 60.47 >.05
High intensity of PA for leisure (Y/N) 7/83 4/52 >.05

D/wk 7.67 +£1.36 7.72+1.82 >.05

Minutes/d 3.06 +13.38 2.07 +9.51 >.05
Medium intensity of PA for leisure (Y/N) 21/69 6/50 >.05

Days/wk 713+1.85 7.52 +1.59 >.05

Minutes/d 7.90 + 16.42 4.40 = 14.45 >.05
Continuous walking time at once

Minutes/d 36.24 + 39.84 36.29 +40.72 >.05
Strengthening exercise

Days/wk 492 +£2.27 4.43 +2.39 <.05
Time to sit

Min/d 506.02 + 262.82 490.17 + 277.95 >.05

Data presented as the number (weighted %) for categorical variables or as the mean + standard deviation for continuous variables. Missing values for each variable were excluded.

PA = physical activities.

4. Discussion

This study compared pulmonary function, physical activity,
and QoL of patients with COPD in terms of gender through
KNHANES data for § years (2015-2019). The pulmonary
function of patients with COPD in South Korea was different
regarding gender, with the absolute value higher in men, and
the predicted value higher in women. However, besides the
frequency of strengthening exercise, physical activity was not
significantly different between genders. The QoL results show
that women report a high rate of “some problems,” which cor-
responds to “level 2: some or moderate problems” and “level 3:
extreme problems” out of 3 items, suggesting that a treatment
and pulmonary rehabilitation approach from the perspective of
the sex of patients with COPD is necessary.

In general, the anthropometry of men is higher than women.
Therefore, the demographic characteristics of the Korean COPD
participants differed in height, weight, and waist circumference,

and there was no difference in age and body mass index. There
were no differences in the health-related characteristics inves-
tigated in this study. However, women are more likely to have
higher body weight, obstruction, and dyspnea scores due to a
lower body mass index.!®! Another study reported that asthma,
fractures, osteoporosis, rheumatoid arthritis, and depression/
anxiety were more prevalent in women. Type I and II diabetes
mellitus, kidney disease, and cardiovascular disease were more
prevalent in men.!"”! According to previous studies, it is consid-
ered necessary to conduct more research on health-related char-
acteristics according to the gender of patients with COPD.
However, there was a clear difference in smoking status: 8%
of men and 48% of women had never smoked, 81% of men and
14% of women are currently smoking, and 2.2% of men are
nonsmoking. Smoking prevalence among women has increased
in several countries. The smoking rate of men has decreased by
half, but the smoking rate of women in their 20 and 40 seconds
has doubled over the past 20 years in South Korea.!'8! Although
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Differences of quality of life of chronic obstructive pulmonary disease patients by gender in Korea National Health and Nutrition

Examination Survey (N = 146).

Anxiety and
Level Mobility Self-care Usual activities Pain and discomfort depression Index
Men Women Men Women Men Women Men Women Men Women Men Women

1 62 (66.7%) 34 (58.6%) 83 (89.2%) 49 (84.5%) 68 (73.1%) 43 (74.1%) 61 (65.6%) 31 (53.4%) 76 (81.7%) 41 (70.7%)
2 26 (28.0%) 19(32.8%) 7(7.5%) 7(12.1%) 22 (23.7%) 12 (20.7%) 27 (29.0%) 18 (31.0%) 13 (14.0%) 13 (22.4%)
3 3(3.2%) 302% 1(11% 0(0.0% 1(1.1% 1(1.7% 3(32%) 7(12.1%) 2( 2%)  2(3.4%)
Missing 2 (2.2%) 2(34%) 2(22% 2(3.4% 2(22% 2(34% 2((22%) 2(3.4% 2(2.2%) 2(3.4%) 2 (2.2%) 2 (3.4%)
Total* 93 (100%) 58 (100%) 93 (100%) 58 (100%) 93 (100%) 58 (100%) 93 (100%) 58 (100%) 93 (100%) 58 (100%) 0.890 = 0.169 0.841 + 0.206
¥ 0/t (p) 1.208 (0.751) 1.738 (0.628) 0.458 (0.922) 5.358 (0.147) 3.055 (0.383) 1.572(0.118)
Percentage 31.2% 38.0% 8.6% 12.1% 24.8% 22.4% 32.2% 43.1% 15.1% 25.8%

reporting

some

problemst

Data are expressed as frequencies and percentages, n (%).
*Results are for those who responded to questionnaire. 98.7% of respondents to EQ-5D-3L.
t“Some problems” = Level 2 + 3.

the average age of Korean women with COPD was approxi-
mately 63 years, and the smoking rate was higher in men,
based on the trend of a significant increase in the smoking rate
of young women, it is considered necessary to emphasize the
importance of women’s cessation of” smoking to prevent wors-
ening and reduce the prevalence among women with COPD.
FEV1, one of the important indicators of pulmonary obstruc-
tion, was reported to have a higher annual rate of decline in
women than in men, even if the amount of smoking was less."”!
Further, women have a 2.5 times higher rate of improvement
in FEV1 than men in the first year of quitting smoking.?! In
addition to socioeconomic and occupational factors, women are
gradually becoming more susceptible to smoking and air pol-
lutants.?! Although women are younger and smoke less, they
have the same level of airflow limitation as men.??! Women who
smoke have more severe lung damage than men among patients
with COPD."¥ In the case of men with COPD, quitting smoking
is even more important, because they still have a higher rate
of smoking than women, causing increased cough and sputum
production.? Pulmonary rehabilitation requires physical ther-
apy to improve pulmonary function, and a multidisciplinary
approach; therefore, it is necessary to understand the effects of
smoking cessation and gender.

Pulmonary function can be affected by the size of the lungs
and the body’s muscle mass. For example, women with simi-
lar anthropometry to men have lower lung capacity, flow vol-
ume, and rates than men due to their biologically small lung
volume.! Pulmonary function, such as FVC, FEV1, FEV6, and
PEF, was higher in men than in women among Korean patients
with COPD. The results of the present study were similar to
those of the previous study, which may be due to differences in
biological and anthropometric characteristics between genders.

Predicted FEV1 is a value obtained by dividing the subject’s
FEV1 by the average FEV1 of people of similar age, sex, and
body composition. The normal range of predicted FEV1 and the
percentage of FEV1/FVC is from 80% to 120%.1%°! In patients
with COPD, the value of FVC and FEV1 is decreased due to the
difficulty of expelling air from the lungs.?” Also, the percentage
of FEV1/FVC used to diagnose restrictive and obstructive pul-
monary disease decreases in patients with COPD. The predicted
FEV1 and the percentage of FEV1/FVC were higher in women
than in men in the present study. This means that the obstruc-
tion level in women is lower than in men. In general, the severity
of COPD is classified according to the predicted value among
the PFT results.”?® The predicted value calculated by similar age,
gender, and body composition was higher in women. It is con-
sidered related to the difference in smoking history within the

variables surveyed in this study. Although FVC, FEV1, FEV6,
and PEF were higher in men than in women due to the dif-
ference in biological and anthropometric characteristics,?’!
the predicted value, one of the criteria for classifying the lev-
els of obstruction and restriction of pulmonary diseases, was
higher in women. The main cause of the prevalence of COPD is
smoking.”””! Given that the smoking rate of men with COPD in
South Korea is significantly higher than women, it is necessary
to consider the difference between gender and managing pul-
monary rehabilitation to improve independence and functional
status. Although the value of pulmonary function itself tends
to be higher in men, the predicted value and the smoking rate
are lower than in women, so healthcare providers will have to
communicate this to the patient during pulmonary rehabilita-
tion procedures. In addition, they must share that the damage
to pulmonary function caused by smoking is greater for women
than men, although the women’s smoking rate is better than
that in men.

Physical activity refers to any body movement caused by
skeletal muscle that requires energy expenditure.’! Patients
with severe COPD have decreased physical activity that causes
body movements, such as walking and standing.”*!! Daily phys-
ical activity and exercise capacity were reported to be very low
compared to people of similar age, BMI, and sex.!*?! Physical
activity had significant associations with decreased lung func-
tion,*¥ readmissions to the hospital,** and mortality®®s! in
patients with COPD. On the other hand, patients with COPD
with active physical activity showed a better functional status
and systemic inflammation conditions.?! As a result, the level of
physical activity level is consistently associated with mortality
and exacerbations.”!

In this study, the frequency of strengthening exercise per week
was higher in men, and there was no difference by gender in
high/medium intensity of physical activity for work and leisure,
continuous walking time at once and time to sit a day. It was
remarkable that most of the participants did not perform phys-
ical activity, and the time and frequency of performing physi-
cal activity were not significantly different between male and
female COPD patients. COPD is a chronic disease, and physical
activity has many benefits for patients with COPD. Therefore,
physical activity should be improved, especially in Korea, where
patients with COPD have very low levels of physical activity.
Furthermore, when providing education and intervention to
patients with COPD, such as managing a pulmonary rehabil-
itation program, the importance of physical activity should
be emphasized. Healthcare providers should educate COPD
patients on the importance of regular and proper physical
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activity in daily life and consistent participation in proper med-
ication and pulmonary rehabilitation.

EQ-5D-3L is one of the tools to evaluate QoL that has been
reported to have construct validity and test-retest reliability in a
study with COPD patients.?! In dimensions of “mobility,” “self-
care,” “usual activities,” “pain and discomfort,” and “anxiety
and depression,” gender statistical differences were not revealed.
However, the percentage of women reporting “some problems”
was greater among women in most categories, especially “anxi-
ety and depression,” at >10%.

In asthma, one of the obstructive pulmonary diseases, because
the perception of dyspnea by women was higher than that of
men, their sensitivity to this symptom increased, resulting in a
lower overall QoL.*! Anxiety and depression are the strongest
predictors of reduced QoL.""! The incidence of comorbidities
of anxiety and depression is higher in women with COPD.3¢:37]
Anxiety can also lead to a stronger perception of respiratory
failure, resulting in emotional agitation in breathing and a “dys-
pnea-anxiety-dyspnea cycle.”*!! Among patients with emphy-
sema, one of the obstructive pulmonary diseases predicted,
women with a similar predicted FEV1, age, smoking status, or
severity reported more severe dyspnea than men due to mental
health problems, resulting in decreased QoL.*?! Furthermore,
since patients complaining of anxiety and depression are less
likely to complete pulmonary rehabilitation, anxiety and depres-
sion may be one of the risk factors for future exacerbation.*’!
In the case of Korean patients with COPD investigated in this
study, the proportion of “some problem” was higher in women
than in men. More than 10% of responses were shown in the
dimensions of “pain and discomfort” and “anxiety and depres-
sion,” showing results similar to previous studies. This result
informs that healthcare providers must consider gender differ-
ences in COPD patients when providing intervention or pul-
monary rehabilitation. Appropriate approaches will be possible
by recognizing differences in the QoL of patients with COPD
and to gender. Additionally, healthcare professionals will need
to conduct more precise research and therapeutic approaches to
women with COPD after better understanding these differences.

Decision-making can improve the systematic treatment of
patients with COPD. A clear understanding of gender differences
can help set interventions and approaches appropriately. Sex
has a comprehensive meaning for anatomical and physiological
characteristics, and gender refers to men and women who inter-
act with sex, biological, physical, and social characteristics.**!
Sex and gender are interrelated, but gender has a meaning that
includes various elements related to health. Therefore, it is neces-
sary to approach pulmonary rehabilitation from the perspective
of understanding the differences by gender, and further research
on factors that have not yet been recognized will be needed.

4.1. Limitations

In the present study, there were several research limitations.
First, a potential confounding bias cannot be excluded as
this is a retrospective cross-sectional study. Although the
data of the participants diagnosed with COPD by the doc-
tor were investigated, the data were not classified according
to the severity of the disease of the subject, and regular use
of medications and participation in treatment were not con-
firmed. Second, as this study analyzed the data only for adult
Korean patients with COPD, it cannot be generalized to other
countries and races. It is difficult to apply to other healthcare
systems. More research is expected to be needed to identify
the characteristics of COPD patients according to sex through
integrated data analysis with other countries. Third, because
the result of physical activity is a response to the frequency
recently performed, long-term follow-up data on physical
activity should be used as basic data for pulmonary rehabil-
itation in such patients. Despite these limitations, this study
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is the first to analyze the difference in pulmonary function
in Korean patients with COPD investigated by KNHANES
and provided a reference for the execution of pulmonary
rehabilitation.

5. Conclusions

Globally, the prevalence and mortality of COPD are continuously
increasing. Therefore, it is necessary to understand the various
characteristics of patients diagnosed with COPD, and recognize
that there are differences in pulmonary function based on gen-
der. The present study showed the difference in smoking status,
pulmonary function, and frequency of strengthening exercise
among the physical activity in Korean patients with COPD and
gender, and similar QoL results as in previous studies. Smoking
is the biggest risk factor for COPD, and with the increasing trend
of smoking among women, various activities are warranted for
women to stop smoking. Although the predicted percentage of
pulmonary function is higher in women in many respects, weak
points are more common in women with COPD. Both men and
women showed a very low level of physical activity, and daily care
is required to improve this level. Recognizing that there are differ-
ences in Korean patients with COPD based on gender, appropriate
prevention, and intervention, especially pulmonary rehabilitation,
is warranted to understand the weaker factors in individual sexes.

Author contributions

Conceptualization: Kyeongbong Lee.

Data curation: Kyeongbong Lee, HyoSun Lee, SungKyun Hong,
HyeonHui Shin.

Formal analysis: Kyeongbong Lee, KyungJune Lee.

Investigation: HyoSun Lee, SungKyun Hong, HyeonHui Shin.

Project administration: Kyeongbong Lee, HyoSun Lee,
SungKyun Hong, HyeonHui Shin.

Resources: Kyeongbong Lee, GyuChang Lee.

Supervision: HyoSun Lee, SungKyun Hong.

Validation: HyoSun Lee.

Visualization: Kyeongbong Lee, GyuChang Lee.

Writing — original draft: Kyeongbong Lee.

Writing — review & editing: KyungJune Lee, GyuChang Lee.

References

[1] COPD Mortality [Internet]. Available at: https://www.lung.org/

research/trends-in-lung-disease/copd-trends-brief/copd-mortality

[access date February 28, 2022].

Chapman KR. Increasing awareness of COPD: two steps forward, one

step back. Chron Obstruct Pulmon Dis. 2018;5:228-30.

Chronic obstructive pulmonary disease (COPD) [Internet]. Available

at:  https://www.who.int/en/news-room/fact-sheets/detail/chronic-ob-

structive-pulmonary-disease-(copd) [access date February 28, 2022].

Miravitlles M, de la Roza C, Naberan K, et al. [Attitudes toward the

diagnosis of chronic obstructive pulmonary disease in primary care].

Arch Bronconeumol. 2006;42:3-8.

Watson L, Vestbo J, Postma DS, et al. Gender differences in the manage-

ment and experience of chronic obstructive pulmonary disease. Respir

Med. 2004;98:1207-13.

Townsend EA, Miller VM, Prakash YS. Sex differences and sex steroids

in lung health and disease. Endocr Rev. 2012;33:1-47.

Camp PG, Goring SM. Gender and the diagnosis, management, and

surveillance of chronic obstructive pulmonary disease. Proc Am Thorac

Soc. 2007;4:686-91.

Roche N, Deslée G, Caillaud D, et al. Impact of gender on COPD

expression in a real-life cohort. Respir Res. 2014;15:15-20.

Martinez CH, Raparla S, Plauschinat CA, et al. Gender differences in

symptoms and care delivery for chronic obstructive pulmonary disease.

J Womens Health (Larchmt). 2012;21:1267-74.

[10] Mamary AJ, Stewart JI, Kinney GL, et al. Race and gender disparities
are evident in COPD underdiagnoses across all severities of measured
airflow obstruction. Chron Obstruct Pulmon Dis. 2018;5:177-84.

2

3

[4

[5

6

[7

8

[9


https://www.lung.org/research/trends-in-lung-disease/copd-trends-brief/copd-mortality
https://www.lung.org/research/trends-in-lung-disease/copd-trends-brief/copd-mortality
https://www.who.int/en/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd
https://www.who.int/en/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd

Lee et al. ® Medicine (2022) 101:44

[11] American Thoracic Society. Standardization of spirometry, 1994
update. Am ] Respir Crit Care Med. 1995;152:1107-36.

[12] Craig CL, Marshall AL, Sjostrom M, et al. International physical activ-
ity questionnaire: 12-country reliability and validity. Med Sci Sports
Exerc. 2003;35:1381-95.

[13] Brooks R, Rabin R, Charro F de. The measurement and valuation of
health status using EQ-5D: a European perspective: evidence from the
EuroQol BIOMED Research Programme. Springer Sci Business Media.
2013;307.

[14] Lee EH, Kim C]J, Cho SY, et al. Monitoring the use of health-related
quality of life measurements in Korean Studies of Patients with Diabetes.
2011. Available at: http://repository.ajou.ac.kr/handle/201003/6582
[access date March 1,2022].

[15] Kim SH, Hwang JS, Kim TW;, et al. Validity and reliability of the EQ-5D
for cancer patients in Korea. Support Care Cancer. 2012;20:3155-60.

[16] Heraganahally SS, Howarth T, Sorger L, et al. Sex differences in pul-
monary function parameters among Indigenous Australians with and
without chronic airway disease. PLoS One. 2022;17:¢0263744.

[17] Lisspers K, Larsson K, Janson C, et al. Gender differences among
Swedish COPD patients: results from the ARCTIC, a real-world retro-
spective cohort study. NPJ Prim Care Respir Med. 2019;29:45.

[18] Ministry of Health and Welfare. National Health and Nutrition Survey
20-year statistics at a glance. [Internet]. Available at: http://www.
mohw.go.kr/react/al/sal0301vw.jsp?PAR_MENU_ID=04&MENU_
ID=0403&CONT_SEQ=359797&page=1 [access date March 2,
2022].

[19] Gan WQ, Man SFP, Postma DS, et al. Female smokers beyond the per-
imenopausal period are at increased risk of chronic obstructive pul-
monary disease: a systematic review and meta-analysis. Respir Res.
2006;7:52.

[20] Scanlon PD, Connett JE, Waller LA, et al. Smoking cessation and lung
function in mild-to-moderate chronic obstructive pulmonary disease.
The Lung Health Study. Am J Respir Crit Care Med. 2000;161:381-90.

[21] Buttery SC, Zysman M, Vikjord SAA, et al. Contemporary perspectives
in COPD: patient burden, the role of gender and trajectories of multi-
morbidity. Respirology. 2021;26:419-41.

[22] Grosbois JM, Gephine S, Diot AS, et al. Gender does not impact the
short- or long-term outcomes of home-based pulmonary rehabilitation
in patients with COPD. ER] Open Res. 2020;6:00032-2020.

[23] Li Y, Dai YL, Yu N, et al. Sex-related differences in bronchial param-
eters and pulmonary function test results in patients with chronic
obstructive pulmonary disease based on three-dimensional quantitative
computed tomography. ] Int Med Res. 2018;46:135-42.

[24] Zhang H, Wu F, Yi H, et al. Gender differences in chronic obstructive
pulmonary disease symptom clusters. Int J Chron Obstruct Pulmon
Dis. 2021;16:1101-7.

[25] Becklake M, Kauffmann F. Gender differences in airway behaviour
over the human life span. Thorax. 1999;54:1119-38.

[26] Lamb K, Theodore D, Bhutta BS. Spirometry. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2022 Available at: http://
www.ncbi.nlm.nih.gov/books/NBK560526/ [access date March 2,
2022].

www.md-journal.com

[27] Chronic obstructive pulmonary disease (COPD) - Criteria | BM] Best

Practice US [Internet]. Available at: https://bestpractice.bmj.com/topics/
en-us/7/criteria [access date March 3, 2022].

Wheaton AG. Chronic obstructive pulmonary disease and smoking sta-
tus — United States, 2017. MMWR Morb Mortal Wkly Rep [Internet].
2019;68. Available at: https://www.cdc.gov/mmwr/volumes/68/wr/
mmé6824al.htm. [access date March 4, 2022.

Physical activity [Internet]. Available at: https:/www.who.int/news-
room/fact-sheets/detail/physical-activity [access date March 3, 2022].
Pitta F, Troosters T, Spruit MA, et al. Characteristics of physical activi-
ties in daily life in chronic obstructive pulmonary disease. Am J Respir
Crit Care Med. 2005;171:972-7.

Albarrati AM, Gale NS, Munnery MM, et al. Daily physical activity
and related risk factors in COPD. BMC Pulm Med. 2020;20:60.
Garcia-Aymerich ], Lange P, Benet M, et al. Regular physical activity
modifies smoking-related lung function decline and reduces risk of
chronic obstructive pulmonary disease: a population-based cohort
study. Am J Respir Crit Care Med. 2007;175:458-63.
Garcia-Aymerich ], Farrero E, Félez MA, et al. Risk factors of readmis-
sion to hospital for a COPD exacerbation: a prospective study. Thorax.
2003;58:100-5.

Garcia-Aymerich ], Lange P, Benet M, et al. Regular physical activity
reduces hospital admission and mortality in chronic obstructive pulmo-
nary disease: a population based cohort study. Thorax. 2006;61:772-8.
Garcia-Aymerich J, Serra I, Gomez FP, et al. Physical activity and clini-
cal and functional status in COPD. Chest. 2009;136:62-70.
Gimeno-Santos E, Frei A, Steurer-Stey C, et al. Determinants and out-
comes of physical activity in patients with COPD: a systematic review.
Thorax. 2014;69:731-9.

Pickard AS, Wilke C, Jung E, et al. Use of a preference-based measure of
health (EQ-5D) in COPD and asthma. Respir Med. 2008;102:519-36.
Chhabra SK, Chhabra P. Gender differences in perception of dys-
pnea, assessment of control, and quality of life in asthma. J Asthma.
2011;48:609-15.

Tsiligianni I, Kocks J, Tzanakis N, et al. Factors that influence dis-
ease-specific quality of life or health status in patients with COPD: a
review and meta-analysis of Pearson correlations. Prim Care Respir J.
2011;20:257-68.

Di Marco F, Verga M, Reggente M, et al. Anxiety and depression in
COPD patients: the roles of gender and disease severity. Respir Med.
2006;100:1767-74.

Bailey PH. The dyspnea-anxiety-dyspnea cycle--COPD patients’ stories
of breathlessness: “it’s scary/when you can’t breathe.” Qual Health Res.
2004;14:760-78.

Martinez FJ, Curtis JL, Sciurba F, et al. Sex differences in severe pulmo-
nary emphysema. Am J Respir Crit Care Med. 2007;176:243-52.
Hanania NA, Miillerova H, Locantore NW, et al. Determinants of
depression in the ECLIPSE chronic obstructive pulmonary disease
cohort. Am ] Respir Crit Care Med. 2011;183:604-11.

Shannon G, Jansen M, Williams K, et al. Gender equality in science,
medicine, and global health: where are we at and why does it matter?

Lancet. 2019;393:560-9.


http://repository.ajou.ac.kr/handle/201003/6582
http://www.mohw.go.kr/react/al/sal0301vw.jsp?PAR_MENU_ID=04&MENU_ID=0403&CONT_SEQ=359797&page=1
http://www.mohw.go.kr/react/al/sal0301vw.jsp?PAR_MENU_ID=04&MENU_ID=0403&CONT_SEQ=359797&page=1
http://www.mohw.go.kr/react/al/sal0301vw.jsp?PAR_MENU_ID=04&MENU_ID=0403&CONT_SEQ=359797&page=1
http://www.ncbi.nlm.nih.gov/books/NBK560526/
http://www.ncbi.nlm.nih.gov/books/NBK560526/
https://bestpractice.bmj.com/topics/en-us/7/criteria
https://bestpractice.bmj.com/topics/en-us/7/criteria
https://www.cdc.gov/mmwr/volumes/68/wr/mm6824a1.htm
https://www.cdc.gov/mmwr/volumes/68/wr/mm6824a1.htm
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://www.who.int/news-room/fact-sheets/detail/physical-activity

