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Sex differences in risk factors for depressive 
symptoms in patients with COPD: The 2014 
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Abstract 

Background:  Although depression is a common comorbidity of chronic obstructive pulmonary disease (COPD), the 
role of sex remains unexplored. We evaluated sex differences of risk factors of depressive symptoms in adults with 
COPD.

Methods:  This was a population-based cross-sectional study using data from the 2014 and 2016 Korea National 
Health and Nutrition Examination Survey. Spirometry was used to identify patients with COPD, defined as a FEV1/FVC 
ratio < 0.7. Presence of depressive symptoms was defined as a total score ≥ 5 on the Patient Health Questionnaire-9.

Results:  17.8% of participants expressed depressive symptoms. Relative regression analysis revealed that female 
sex (RR 2.38; 95% CI 1.55–3.66; p < 0.001), living alone (RR 1.46; 95% CI 1.08–1.97; p = 0.013), current smoker (RR 1.70; 
95% CI 1.15–2.52; p = 0.008), underweight (RR 1.58 95% CI 1.00–2.49; p = 0.049), and GOLD Stage III/IV (RR 1.92; 95% 
CI 1.19–3.09; p = 0.007) were the risk factors for depressive symptoms. Low income, living alone, multiple chronic 
disorders, and low BMI were risk factors of depressive symptoms in male, whereas low educational attainment, urban 
living, and current smoking were risk factors in female.

Conclusions:  Female sex is a main risk factor of depressive symptoms in adults with COPD. As risk factors of depres‑
sive symptoms in COPD patients vary according to their sex, different approaches are needed to manage depression 
in males and females with COPD.

Keywords:  Depressive symptoms, Chronic obstructive pulmonary disease, Sex, Korea National Health and Nutrition 
Examination Survey (KNHANES)
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Background
Chronic obstructive pulmonary disease (COPD) is char-
acterized by airflow limitation resulting from airway 
inflammation and remodeling that is not fully reversible 
[1]. Patients with COPD frequently present with several 
comorbidities, including hypertension, cardiovascular 
disease, diabetes mellitus, osteoporosis, and lung cancer 
[2–5]. Depression is considered one of the most com-
mon comorbidities of COPD, with estimates of depres-
sion prevalence in COPD ranging from 10 to 57% [6]. 
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Although depression in patients with COPD is related to 
a poor quality of life, more frequent exacerbations, and 
increase in mortality [5, 7, 8], previous studies reported 
that only 27–33% of those with depression were being 
treated for it [5, 9]. Untreated depressive symptoms may 
increase physical disability, morbidity, and healthcare 
utilization, while early identification of these psychiatric 
conditions and subsequent psychological intervention in 
patients with COPD might improve the clinical outcomes 
[7].

Previous studies have reported risk factors for depres-
sion in patients with COPD, including living alone, severe 
COPD, impaired physical functioning [10, 11]. However, 
studies on how the risk factors of depressive symptoms 
in COPD patients differ according to sex are insufficient. 
Therefore, the aim of this study was to identify that sex 
is a risk factor of depressive symptoms in patients with 
COPD. Furthermore, the secondary objective was to 
explore whether the risk factors of depressive symptoms 
were different in COPD patients according to sex.

Methods
Survey overview
The study data were obtained from the Korea National 
Health and Nutrition Examination Survey (KNHANES), 
a nationally representative population-based cross-sec-
tional survey that evaluates the health and nutritional 
status of the Korean population conducted annually by 
the Centers for Disease Control and Prevention in Korea. 
The survey collected detailed information on demo-
graphic, socioeconomic, and clinical characteristics, 
including age, educational attainment, economic activity, 
household income, marital status, alcohol consumption, 
smoking habits, and previous and current diseases.

Survey participants were selected from 192 regions in 
Korea based on a stratified multistage sampling method. 
The survey was composed of several components, includ-
ing a health behavior questionnaire, health interview, 
health examination, and nutritional survey. Participants 
aged over 40  years also performed a spirometry test 
using a spirometer as part of the health examination. 
The KNHANES 2014 and 2016 surveys included the 
Patient Health Questionnaire-9 (PHQ-9), which is a self-
reported depression screening scale. Therefore, we used 
survey data from these two years. The KNHANES pro-
vides secondary data that is publicly available and a more 
detailed description of the survey profile can be found 
elsewhere [12].

Study population
This study initially assessed data from 6329 eligible par-
ticipants with valid lung function measurements. After 
excluding participants who did not meet the COPD 

criteria, and those with any missing variables, including 
PHQ-9 score, a total of 877 participants were included 
in the final analysis (Fig. 1).

Assessment of lung function
Lung function was measured by trained medical tech-
nicians according to the manual of the American Tho-
racic Society/European Respiratory Society Task Force, 
using dry rolling seal spirometers (Model 2130; Sen-
sor Medics, Yorba Linda, CA, USA) [13]. The forced 
expiratory volume in 1  s (FEV1), forced vital capacity 
(FVC), and FEV1/FVC ratio were obtained. COPD was 
defined as a pre-bronchodilator FEV1/FVC ratio below 
0.7, according to 2018 Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) guidelines [14]. 
The severity of COPD (GOLD Stage) was classified 
based on the percent-predicted FEV1: Stage I (mild; 
FEV1 ≥ 80%), Stage II (moderate; FEV1 50–79%), Stage 
III (severe; FEV1 30–49%), and Stage IV (very severe; 
FEV1 < 30%).

Fig. 1  Flow diagram of the study participants. FEV1, forced expiratory 
volume in 1 s; FVC, forced vital capacity; KNHANES, Korea National 
Health and Nutritional Examination Survey; PHQ-9, Patient Health 
Questionnaire-9
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Assessment of body mass index and depressive symptoms
Body mass index (BMI) was calculated as weight/
height squared (kg/m2) and classified into: underweight 
(BMI < 18.5), normal (18.5 ≤ BMI < 23), overweight 
(23 ≤ BMI < 25), and obese (BMI ≥ 25) according to the 
revised Asia–Pacific BMI criteria by the World Health 
Organization Western Pacific Region [15].

Depressive symptoms were assessed using the PHQ-9, 
a nine-item self-reported questionnaire [16]. The ques-
tionnaire is based on the criteria of the Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition, 
which is used to diagnose several specific types of depres-
sive disorders [17]. Each item on the PHQ-9 is scored on 
a scale from 0 to 3. The scores are then summed as a total 
score ranging between 0 and 27. PHQ-9 total scores of 5, 
10, 15, and 20 represent valid thresholds of mild, mod-
erate, moderately severe, and severe depression, respec-
tively. PHQ-9 is in the public domain and the scale can 
be used free of charge [18]. Following previous studies 
on depressive symptoms using KNHANES data [19–21], 
the presence of depressive symptoms was defined as a 
PHQ-9 ≥ 5 in this study [22]. All participants were cat-
egorized into two groups depending on whether they had 
depressive symptoms according to this cut-off score.

Assessment of covariates
We included socio-demographic variables: sex, age, edu-
cational attainment, equalized household income, liv-
ing status, economic activity, and residential area. Age 
groups were divided into five categories as 40–49, 50–59, 
60–69, 70–79, and 80 or older. Educational attainment 
was categorized as ‘elementary school or below,’ ‘mid-
dle school graduate,’ ‘high school graduate,’ or ‘college 
or above.’ Equalized household income was categorized 
into quartiles from ‘quartile 1 (low income)’ to ‘quartile 
4 (high income).’ Living status was categorized as ‘living 
alone’ or ‘living together.’ Economic activity was catego-
rized as ‘employed’ or ‘unemployed.’ Residential area was 
categorized as ‘urban’ or ‘rural.’

We also included health-related variables as additional 
potential confounders: alcohol consumption status, 
smoking status, chronic medical diseases, and GOLD 
Stage. Alcohol consumption and smoking status were 
categorized as ‘never use,’ ‘former use,’ or ‘current use.’ 
Chronic medical diseases, including hypertension, dia-
betes mellitus, angina, myocardial infarction, and stroke, 
were collected via self-reported doctor diagnosis. The 
total number of diseases was summed and classified into 
three groups as ‘zero,’ ‘one,’ and ‘two or more.’ For anal-
yses, GOLD Stages III and IV were combined into one, 
resulting in three categories, ‘Stage I,’ ‘Stage II,’ and ‘Stage 
III/IV.’

Statistical analysis
All data are presented as numbers and percentages. 
Categorical comparisons were performed using the chi-
square test. Multivariable analysis was performed using 
the relative risk regression analysis with prespecified 
covariates. Relative risk (RR) and 95% confidence inter-
vals (CIs) were also calculated. A p-value < 0.05 was 
considered significant for all analyses. Data analyses 
were performed using SAS software, version 9.4 (SAS 
Institute, Cary, NC, USA).

Ethical approval
The research protocol was approved by the Institutional 
Review Board (IRB) of Severance Hospital. The need 
for informed consent was waived by the IRB of Sever-
ance Hospital as the data were de-identified in the data-
base used (IRB number: 4–2019-0854).

Results
Baseline characteristics of the study participants
A total of 877 COPD participants were identified during 
the study period (Table 1), with a mean age at diagnosis 
of 66.1 years (SD 9.5) and a proportion of 71.5% males. 
Among these patients, 156 patients reported depressive 
symptoms, with an incidence of 17.8% (156/877).

There was a higher proportion of females among 
those who’ve reported depressive symptoms in com-
parison to those without depressive symptoms. Low 
educational attainment, low household income, current 
smoking, underweight, and GOLD Stage III/IV were 
also found to be associated with depressive symptoms. 
Detailed description is available in Table 1.

Factors associated with depressive symptoms
Table  2 shows the results of relative risk regression 
analysis for the associated factors with depressive 
symptoms. According to the adjusted multiple regres-
sion analysis, the following variables were associated 
with depressive symptoms; female sex (RR 2.38; 95% 
CI 1.55–3.66; p < 0.001), living alone (RR 1.46; 95% CI 
1.08–1.97; p = 0.013), current smoker (RR 1.70; 95% 
CI 1.15–2.52; p = 0.008), underweight (RR 1.58 95% CI 
1.00–2.49; p = 0.049), and GOLD Stage III/IV (RR 1.92; 
95% CI 1.19–3.09; p = 0.007). Furthermore, there was a 
43% reduction in the incidence of depressive symptoms 
(RR 0.57; 97.5% CI 0.33–0.97; P = 0.039) among high 
household income participants.

Sex differences in the factors associated with depressive 
symptoms
Multivariable relative regression analysis was used to 
compare sex stratified models that estimated the RRs 
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Table 1  Characteristics of the study participants

With depressive symptoms 
(PHQ-9 ≥ 5)

Without depressive symptoms 
(PHQ-9 < 5)

Total participants P value

(N = 156) (N = 721) (N = 877)

Sex < 0.001

Male 82 (52.6) 545 (75.6) 627 (71.5)

Female 74 (47.4) 176 (24.4) 250 (28.5)

Age (years, mean ± SD) 67.2 ± 9.5 65.9 ± 9.5 66.1 ± 9.5 0.125

Age (years) 0.336

40–49 9 (5.8) 54 (7.5) 63 (7.2)

50–59 22 (14.1) 118 (16.4) 140 (16.0)

60–69 50 (32.0) 259 (35.9) 309 (35.2)

≥ 70 75 (48.1) 290 (40.2) 365 (41.6)

Educational attainment < 0.001

Elementary school or below 82 (52.6) 255 (35.4) 337 (38.4)

Middle school 23 (14.7) 140 (19.4) 163 (18.6)

High school 33 (21.2) 194 (26.9) 227 (25.9)

College or above 18 (11.5) 132 (18.3) 150 (17.1)

Equalized household income < 0.001

Quartile 1 (low) 79 (50.6) 215 (29.8) 294 (33.5)

Quartile 2 37 (23.7) 206 (28.6) 243 (27.7)

Quartile 3 21 (13.5) 142 (19.7) 163 (18.6)

Quartile 4 (high) 19 (12.2) 158 (21.9) 177 (20.2)

Living status < 0.001

Living together 102 (65.4) 614 (85.2) 716 (81.6)

Living alone 54 (34.6) 107 (14.8) 161 (18.4)

Economic activity 0.006

Employed 65 (41.7) 390 (54.1) 455 (51.9)

Unemployed 91 (58.3) 331 (45.9) 422 (48.1)

Residential area 0.176

Urban 69 (44.2) 274 (38.0) 343 (39.1)

Rural 87 (55.8) 447 (62.0) 534 (60.9)

Alcohol consumption status 0.037

Never drinker 26 (16.7) 95 (13.2) 121 (13.8)

Former drinker 62 (39.7) 230 (31.9) 292 (33.3)

Current drinker 68 (43.6) 396 (54.9) 464 (52.9)

Smoking status < 0.001

Never smoker 69 (44.3) 234 (32.5) 303 (34.6)

Former smoker 40 (25.6) 310 (43.0) 350 (39.9)

Current smoker 47 (30.1) 177 (24.5) 224 (25.5)

Chronic medical diseases 0.465

None 76 (48.7) 364 (50.5) 440 (50.2)

One 50 (32.1) 247 (34.2) 297 (33.9)

Two or more 30 (19.2) 110 (15.3) 140 (15.9)

BMI (kg/m2, mean ± SD) 23.3 ± 3.3 24.0 ± 2.9 23.8 ± 3.0 0.024

BMI < 0.001

Underweight 12 (7.7) 14 (1.9) 26 (3.0)

Normal weight 62 (39.7) 258 (35.8) 320 (36.5)

Overweight 34 (21.8) 198 (27.5) 232 (26.4)

Obesity 48 (30.8) 251 (34.8) 299 (34.1)

GOLD stage 0.019

Stage 1 75 (48.1) 373 (51.7) 448 (51.1)

Stage 2 67 (43.0) 321 (44.5) 388 (44.2)

Stage 3 and 4 14 (8.9) 27 (3.8) 41 (4.7)



Page 5 of 9Choi et al. BMC Pulm Med          (2021) 21:180 	

of depressive symptoms (Table  3). Male with lower 
household income, living alone (RR 1.97; 95% CI 
1.18–3.28; p = 0.009), with the presence of two or more 
chronic medical diseases (RR 2.04; 95% CI 1.15–3.63; 
p = 0.015), and low BMI (RR 3.35; 95% CI 1.16–9.68; 
p = 0.026) showed association with depressive symp-
toms. For females, low educational attainment, living 
in urban, and current smoking were significant factors 
associated with depressive symptoms. Detailed descrip-
tion is available in Table 3.

Discussion
In this study, we investigated the prevalence and risk fac-
tors of depressive symptoms in adults with COPD, find-
ing that the incidence of depressive symptoms was 17.8% 
(156/877). Female sexwas a main risk factor of depres-
sive symptoms in adults with COPD. Additionally, lower 
BMI, living alone, being a current smoker, and having a 
high severity of COPD (GOLD Stage III/IV) were signifi-
cant risk factors of depressive symptoms. Furthermore, 
we found that the risk factors of depressive symptoms 
in COPD patients were different with respect to sex. In 
males, low BMI, low income, living alone, and combined 
chronic medical disease were related with the occurrence 
of depressive symptoms, whereas low educational attain-
ment, living in an urban setting, and being a current 
smoker were risk factors in females.

Depression is common in patients with chronic disease, 
including COPD, heart disease, stroke, and diabetes, and 
screening and providing interventions for depression 
early should be emphasized to prevent worsening of the 
disease [23]. In COPD patients specifically, depression is 
one of the most common comorbidities with a prevalence 
of 10–57% [6], and is related to a higher risk of acute 
exacerbation, frequent hospitalization, and mortality [24, 
25]. Therefore, early detection of depression followed by 
proper interventions in COPD patients are important to 
control depressive symptoms and clinical prognosis in 
COPD patients [26].

The PHQ-9 is a brief version, composed of nine items, 
of a longer depression scale, the Patient Health Question-
naire (PHQ), that is based on the DSM-IV diagnosis of 
depressive disorders [27]. This brief screening instrument 
can easily be used in primary healthcare centers and is 
considered to have comparable sensitivity and specific-
ity to other depression screening instruments [7]. Many 
studies have been conducted to determine an appro-
priate cut-off value of the PHQ-9 when screening for 

depression [28], with some reporting that a cut-off value 
over 10, which is classified as moderate depression sever-
ity on the scale, is considered to be reliable for screening 
for depressive disorders [29, 30]. However, Lesley et  al. 
reported that PHQ-9 ≥ 5 was the optimal cut-off value 
to detect depression in patients with coronary artery dis-
ease, which was lower than even the recommended cut-
off score [31]. Likewise, Han et  al. also recommended 
that a PHQ-9 score of 5, based on the Korean version, 
was appropriate to detect depression in elderly patients 
[22]. In our study, 76.9% (674/877) of participants were 
elderly patients over 60  years old. Moreover, the preva-
lence of depression in our participants with COPD was 
17.8%, which is similar to other previous studies that also 
defined depressive symptoms based on a PHQ-9 score 
of ≥ 5. Therefore, in this study, we chose this value to 
define the presence of depressive symptoms. While this 
value may be lower than those in previous reports, the 
benefit is that we may be able to detect depressive symp-
toms in COPD patients earlier and initiate the proper 
intervention.

In previous studies, the severity of COPD, living alone, 
respiratory symptoms [10], and lower BMI [32] were sig-
nificantly related to the development of depression in 
patients with COPD. Additionally, Jasmin et  al. found 
that factors including female sex, low socioeconomic sta-
tus, lower FEV1, the degree of dyspnea, smoking, obesity, 
low social support, and loneliness were associated with 
an increase of depression in obstructive lung disease [11]. 
In the current study, female sex, low BMI, living alone, 
being a current smoker, and having a GOLD Stage III/
IV were also significant risk factors for depressive symp-
toms. However, low income, educational attainment, 
and household income were not significantly different 
between patients with COPD comorbid with depression.

COPD is no longer a disease more commonly found 
in males owing to increased tobacco use in females and 
exposure to air pollution [33]. It has been demonstrated 
that the susceptibility to COPD, related risk factors, clini-
cal presentation, comorbidities, and response to treat-
ment differ between males and females [34]. Among 
them, depression and other psychological disorders, 
including anxiety and irritability, are more prevalent in 
females [35]. Therefore, greater effort should be made in 
identifying and managing these conditions [36]. In a sub-
group analysis, we found that there were differences in 
the risk factors of depression in COPD patients by sex, 
indicating that different approaches may be needed to 

Table 1  (continued)
Data are presented as numbers (%) or mean ± SD

A p value of < 0.05 was considered significant (bold) for all analyses

PHQ-9, patient health questionnaire-9; BMI, body mass index; SD, standard deviation; GOLD, global initiative for chronic obstructive lung disease
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predict depression in COPD patients depending on their 
sex.

This study has several limitations. The first is that 
this was a retrospective study based on data from the 
KNHANES, a nationwide survey that evaluated the 
health and nutritional status of the Korean population. 
Hence, it is possible that COPD patients with moderate 
to high severity were not included, as this data included 
the results of healthy patients for medical screening. 
However, our findings could help in detecting depres-
sive symptoms early and prevent disease progression in 
mild COPD patients. Second, we analysed using only 
pre-bronchodilator results because post-bronchodilator 
results were not available in the KNHANES protocol. 
However, the COPD patients with only pre-broncho-
dilator results and no post-bronchodilator results had 
shown fairly similar presentation when compared to 
patients with both pre-bronchodilator and post-broncho-
dilator results [37]. Third, the severity of symptoms and 
the treatment the patients received, aspects that could 
affect the patients’ quality of life and the development 
of depression, were not able to be investigated. Further 
study regarding this point should be undertaken to sup-
port our findings.

Nevertheless, our research also has its strengths, in that 
it shows the risk factors associated with the occurrence 
of depressive symptoms in COPD patients, including a 
difference in risk factors between males and females. Fur-
thermore, we demonstrated that there is an opportunity 
to detect and manage depressive symptoms at an early 
stage by analyzing the data of patients with mild severity 
of COPD, though prospective and large-sample studies 
are needed for validation.

Conclusions
We found that the incidence of depressive symptoms 
was not lower even in patients with mild COPD. How-
ever, female sex was a main risk factor for depressive 
symptoms in adults with COPD. Thus, the risk factors of 
depressive symptoms in COPD patients differed accord-
ing to sex. We suggest that COPD patients found to have 
these risk factors should be kept under close observation 
to prevent depression and exacerbation of disease-related 
symptoms.

Table 2  Results of the relative risk regression analysis for the 
associated factors with depressive symptoms (PHQ-9 ≥ 5)

RR 95% CI P value

Sex

Male 1.00

Female 2.38 1.55 3.66  < 0.001

Age (years)

40–49 1.00

50–59 0.95 0.45 1.98 0.886

60–69 0.88 0.43 1.80 0.728

≥ 70 0.89 0.42 1.88 0.750

Educational attainment

Elementary school or below 1.00

Middle school 0.73 0.47 1.14 0.167

High school 0.76 0.50 1.15 0.200

College or above 0.80 0.46 1.39 0.426

Equalized household income

Quartile 1 (low) 1.00

Quartile 2 0.79 0.54 1.16 0.234

Quartile 3 0.67 0.42 1.08 0.104

Quartile 4 (high) 0.57 0.33 0.97 0.039

Living status

Living together 1.00

Living alone 1.46 1.08 1.97 0.013

Economic activity

Employed 1.00

Unemployed 1.06 0.78 1.45 0.695

Residential area

Urban 1.00

Rural 0.78 0.59 1.03 0.080

Alcohol consumption status

Never drinker 1.00

Former drinker 1.08 0.72 1.63 0.713

Current drinker 1.09 0.71 1.69 0.688

Smoking status

Never smoker 1.00

Former smoker 1.23 0.75 2.02 0.412

Current smoker 1.70 1.15 2.52 0.008

Chronic medical diseases

None 1.00

One 0.91 0.65 1.28 0.598

Two or more 1.01 0.68 1.51 0.947

BMI

Underweight 1.58 1.00 2.49 0.049

Normal weight 1.00

Overweight 0.75 0.51 1.10 0.145

Obesity 0.82 0.58 1.17 0.275

GOLD stage

Stage 1 1.00

Stage 2 0.99 0.74 1.34 0.957

Stage 3 and 4 1.92 1.19 3.09 0.007

Table 2  (continued)
A p value of < 0.05 was considered significant (bold) for all analyses

PHQ-9, Patient health questionnaire-9; BMI, body mass index; GOLD, global 
initiative for chronic obstructive lung disease; RR, relative risk; CI, confidence 
interval
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Table 3  Results of the relative risk regression analysis for the associated factors with depressive symptoms (PHQ-9 ≥ 5) stratified by sex

A p value of < 0.05 was considered significant (bold) for all analyses

PHQ-9, patient health questionnaire-9; BMI, body mass index; GOLD, global initiative for chronic obstructive lung disease; RR, relative risk; CI, confidence interval

Male Female

N = 627 N = 250

RR 95% CI P value RR 95% CI P value

Age (years)

40–49 1.00 1.00

50–59 1.10 0.39 3.07 0.861 0.75 0.23 2.42 0.627

60–69 1.26 0.49 3.23 0.634 0.48 0.14 1.66 0.244

≥ 70 0.98 0.36 2.61 0.960 0.76 0.20 2.81 0.677

Educational attainment

Elementary school or below 1.00 1.00

Middle school 0.94 0.50 1.77 0.851 0.50 0.23 1.09 0.080

High school 1.49 0.87 2.55 0.151 0.28 0.11 0.69 0.006

College or above 1.84 0.93 3.63 0.078 0.24 0.07 0.84 0.025

Equalized household income

Quartile 1 (low) 1.00 1.00

Quartile 2 0.50 0.29 0.89 0.017 1.39 0.79 2.44 0.254

Quartile 3 0.53 0.28 0.98 0.041 0.76 0.33 1.74 0.510

Quartile 4 (high) 0.24 0.10 0.57 0.001 1.37 0.69 2.71 0.368

Living status

Living together 1.00 1.00

Living alone 1.97 1.18 3.28 0.009 1.32 0.81 2.16 0.269

Economic activity

Employed 1.00 1.00

Unemployed 0.86 0.54 1.38 0.534 1.36 0.83 2.24 0.223

Residential area

Urban 1.00 1.00

Rural 0.97 0.64 1.46 0.889 0.56 0.36 0.88 0.012

Alcohol consumption status

Never drinker 1.00 1.00

Former drinker 1.71 0.71 4.15 0.234 1.12 0.65 1.93 0.677

Current drinker 1.59 0.67 3.80 0.295 1.06 0.51 2.20 0.874

Smoking status

Never smoker 1.00 1.00

Former smoker 0.91 0.44 1.88 0.805 1.78 0.54 5.91 0.342

Current smoker 1.56 0.76 3.21 0.228 1.51 0.76 2.99 0.233

Chronic medical diseases

None 1.00 1.00

One 1.36 0.84 2.20 0.212 0.64 0.35 1.16 0.138

Two or more 2.04 1.15 3.63 0.015 0.56 0.27 1.15 0.113

BMI

Underweight 3.35 1.16 9.68 0.026 1.41 0.58 3.45 0.445

Normal weight 1.00 1.00

Overweight 0.99 0.58 1.67 0.968 0.66 0.33 1.29 0.219

Obesity 0.89 0.54 1.46 0.640 0.61 0.32 1.13 0.113

GOLD stage

Stage 1 1.00 1.00

Stage 2 0.70 0.45 1.09 0.115 1.37 0.82 2.26 0.225

Stage 3 and 4 1.53 0.78 2.99 0.214 2.50 0.89 7.08 0.083



Page 8 of 9Choi et al. BMC Pulm Med          (2021) 21:180 

Abbreviations
COPD: Chronic obstructive pulmonary disease; KNHANES: Korea National 
Health and Nutrition Examination Survey; PHQ-9: Patient Health Question‑
naire-9; FEV1: Forced expiratory volume in 1 s; FVC: Forced vital capacity; 
GOLD: Global Initiative for Chronic Obstructive Lung Disease; BMI: Body mass 
index; CIs: Confidence intervals; ORs: Odds ratios.

Acknowledgements
Not applicable.

Authors’ contributions
All authors contributed to the conception, design, interpretation, drafting, 
revising. JSC and SHK wrote major marts of the manuscripts. EHL supervised 
the whole process and wrote major parts of the manuscript. NHS and SL 
performed data extraction and statistical analysis and JWO revised the manu‑
script. All authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
This study analyzed data from the 2014 and 2016 KNHAES. All the KNHANES 
data are available to the public and can be downloaded from the KNHANES 
official website (http://​knhan​es.​cdc.​go.​kr/).

Declarations

Ethics approval and consent to participate
The research protocol was approved by the Institutional Review Board (IRB) of 
Severance Hospital. The need for informed consent was waived by the IRB of 
Severance Hospital as the data were de-identified in the database used (IRB 
number: 4–2019-0854).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Division of Pulmonology, Allergy and Critical Care Medicine, Department 
of Internal Medicine, Yongin Severance Hospital, Yonsei University College 
of Medicine, 363 Dongbaekjukjeon‑daero, Giheung‑Gu, Yongin‑si, Gyeo‑
nggi‑do 16995, Republic of Korea. 2 Center for Digital Health, Yongin Severance 
Hospital, Yonsei University College of Medicine, Yongin, Gyeonggi‑do, Repub‑
lic of Korea. 3 Data Science Team (Biostatistician), Center for Digital Health, 
Yongin Severance Hospital, Yonsei University College of Medicine, Yongin, 
Gyeonggi‑do, Republic of Korea. 4 Department of Psychiatry, Yongin Severance 
Hospital, Yonsei University College of Medicine, Yongin, Republic of Korea. 
5 Department of Psychiatry and Institute of Behavioral Science in Medicine, 
Yonsei University College of Medicine, Seoul, Republic of Korea. 

Received: 6 August 2020   Accepted: 19 May 2021

References
	1.	 Pauwels RA, Buist AS, Calverley PM, Jenkins CR, Hurd SS. Global strategy 

for the diagnosis, management, and prevention of chronic obstructive 
pulmonary disease. NHLBI/WHO Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) Workshop summary. Am J Respir Crit Care Med. 
2001;163(5):1256–76.

	2.	 Mannino DM, Thorn D, Swensen A, Holguin F. Prevalence and outcomes 
of diabetes, hypertension and cardiovascular disease in COPD. Eur Respir 
J. 2008;32(4):962–9.

	3.	 Sin DD, Man JP, Man SF. The risk of osteoporosis in Caucasian men and 
women with obstructive airways disease. Am J Med. 2003;114(1):10–4.

	4.	 Young RP, Hopkins RJ, Christmas T, Black PN, Metcalf P, Gamble GD. COPD 
prevalence is increased in lung cancer, independent of age, sex and 
smoking history. Eur Respir J. 2009;34(2):380–6.

	5.	 Maurer J, Rebbapragada V, Borson S, Goldstein R, Kunik ME, Yohannes 
AM, Hanania NA. Anxiety and depression in COPD: current understand‑
ing, unanswered questions, and research needs. Chest. 2008;134(4 
Suppl):43s–56s.

	6.	 Matte DL, Pizzichini MM, Hoepers AT, Diaz AP, Karloh M, Dias M, Pizzichini 
E. Prevalence of depression in COPD: A systematic review and meta-
analysis of controlled studies. Respir Med. 2016;117:154–61.

	7.	 Laurin C, Moullec G, Bacon SL, Lavoie KL. Impact of anxiety and depres‑
sion on chronic obstructive pulmonary disease exacerbation risk. Am J 
Respir Crit Care Med. 2012;185(9):918–23.

	8.	 Almagro P, Calbo E, Ochoa de Echaguen A, Barreiro B, Quintana S, 
Heredia JL, Garau J. Mortality after hospitalization for COPD. Chest. 
2002;121(5):1441–8.

	9.	 Cully JA, Graham DP, Stanley MA, Ferguson CJ, Sharafkhaneh A, Souchek 
J, Kunik ME. Quality of life in patients with chronic obstructive pulmo‑
nary disease and comorbid anxiety or depression. Psychosomatics. 
2006;47(4):312–9.

	10.	 van Manen JG, Bindels PJ, Dekker FW, Ijzermans CJ, van der Zee JS, 
Schade E. Risk of depression in patients with chronic obstructive pulmo‑
nary disease and its determinants. Thorax. 2002;57(5):412–6.

	11.	 Ghaemi Kerahrodi J, Brahler E, Wiltink J, Michal M, Schulz A, Wild PS, 
Munzel T, Toenges G, Lackner KJ, Pfeiffer N, et al. Association between 
medicated obstructive pulmonary disease, depression and subjective 
health: results from the population-based Gutenberg Health Study. Sci 
Rep. 2019;9(1):20252.

	12.	 Kweon S, Kim Y, Jang M, Kim Y, Kim K, Choi S, Chun C, Khang Y-H, Oh K. 
Data Resource Profile: The Korea National Health and Nutrition Examina‑
tion Survey (KNHANES). Int J Epidemiol. 2014;43(1):69–77.

	13.	 Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R, Coates A, Crapo 
R, Enright P, van der Grinten CP, Gustafsson P, et al. Standardisation of 
spirometry. Eur Respir J. 2005;26(2):319–38.

	14.	 Vestbo J, Hurd SS, Agusti AG, Jones PW, Vogelmeier C, Anzueto A, 
Barnes PJ, Fabbri LM, Martinez FJ, Nishimura M, et al. Global strategy 
for the diagnosis, management, and prevention of chronic obstructive 
pulmonary disease: GOLD executive summary. Am J Respir Crit Care Med. 
2013;187(4):347–65.

	15.	 WHO Expert Consultation. Appropriate body-mass index for Asian popu‑
lations and its implications for policy and intervention strategies. Lancet. 
2004;363(9403):157.

	16.	 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression 
severity measure. J Gen Intern Med. 2001;16(9):606–13.

	17.	 American Psychiatric Association: Diagnostic and Statistical Manual of 
Mental Disorders: DSM-IV: American Psychiatric Association; 1994.

	18.	 Kung S, Alarcon RD, Williams MD, Poppe KA, Jo Moore M, Frye MA. 
Comparing the Beck Depression Inventory-II (BDI-II) and Patient Health 
Questionnaire (PHQ-9) depression measures in an integrated mood 
disorders practice. J Affect Disord. 2013;145(3):341–3.

	19.	 Kim Y, Austin SB, Subramanian SV, Kawachi I. Body weight perception, 
disordered weight control behaviors, and depressive symptoms among 
Korean adults: The Korea National Health and Nutrition Examination 
Survey 2014. PLoS ONE. 2018;13(6):e0198841.

	20.	 Lee S, Oh SS, Park EC, Jang SI. Sex differences in the association between 
thyroid-stimulating hormone levels and depressive symptoms among 
the general population with normal free T4 levels. J Affect Disord. 
2019;249:151–8.

	21.	 Schuetz P, Birkhahn R, Sherwin R, Jones AE, Singer A, Kline JA, Runyon MS, 
Self WH, Courtney DM, Nowak RM, et al. Serial procalcitonin predicts mor‑
tality in severe sepsis patients: results from the Multicenter Procalcitonin 
MOnitoring SEpsis (MOSES) Study. Crit Care Med. 2017;45(5):781–9.

	22.	 Han C, Jo SA, Kwak JH, Pae CU, Steffens D, Jo I, Park MH. Validation of the 
Patient Health Questionnaire-9 Korean version in the elderly population: 
the Ansan Geriatric study. Compr Psychiatry. 2008;49(2):218–23.

	23.	 DeJean D, Giacomini M, Vanstone M, Brundisini F. Patient experi‑
ences of depression and anxiety with chronic disease: a systematic 
review and qualitative meta-synthesis. Ont Health Technol Assess Ser. 
2013;13(16):1–33.

	24.	 Xu W, Collet JP, Shapiro S, Lin Y, Yang T, Platt RW, Wang C, Bourbeau J. 
Independent effect of depression and anxiety on chronic obstructive 

http://knhanes.cdc.go.kr/


Page 9 of 9Choi et al. BMC Pulm Med          (2021) 21:180 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

pulmonary disease exacerbations and hospitalizations. Am J Respir Crit 
Care Med. 2008;178(9):913–20.

	25.	 de Voogd JN, Wempe JB, Koeter GH, Postema K, van Sonderen E, Ranchor 
AV, Coyne JC, Sanderman R. Depressive symptoms as predictors of mor‑
tality in patients with COPD. Chest. 2009;135(3):619–25.

	26.	 Jordan N, Lee TA, Valenstein M, Pirraglia PA, Weiss KB. Effect of depres‑
sion care on outcomes in COPD patients with depression. Chest. 
2009;135(3):626–32.

	27.	 Gilbody S, Richards D, Brealey S, Hewitt C. Screening for depression in 
medical settings with the Patient Health Questionnaire (PHQ): a diagnos‑
tic meta-analysis. J Gen Intern Med. 2007;22(11):1596–602.

	28.	 Levis B, Benedetti A, Levis AW, Ioannidis JPA, Shrier I, Cuijpers P, Gilbody 
S, Kloda LA, McMillan D, Patten SB, et al. Selective cutoff reporting in 
studies of diagnostic test accuracy: a comparison of conventional and 
individual-patient-data meta-analyses of the Patient Health Question‑
naire-9 Depression Screening Tool. Am J Epidemiol. 2017;185(10):954–64.

	29.	 Levis B, Benedetti A, Thombs BD. Accuracy of Patient Health Question‑
naire-9 (PHQ-9) for screening to detect major depression: individual 
participant data meta-analysis. BMJ. 2019;365:l1476.

	30.	 He C, Levis B, Riehm KE, Saadat N, Levis AW, Azar M, Rice DB, Krishnan 
A, Wu Y, Sun Y, et al. The accuracy of the Patient Health Questionnaire-9 
algorithm for screening to detect major depression: an individual partici‑
pant data meta-analysis. Psychother Psychosom. 2020;89(1):25–37.

	31.	 Stafford L, Berk M, Jackson HJ. Validity of the Hospital Anxiety and 
Depression Scale and Patient Health Questionnaire-9 to screen for 
depression in patients with coronary artery disease. Gen Hosp Psychiatry. 
2007;29(5):417–24.

	32.	 Lim JU, Park CK, Kim TH, Jang AS, Park YB, Rhee CK, Jung KS, Yoo KH, Lee 
WY, Yoon HK. The difficulty of improving quality of life in COPD patients 
with depression and associated factors. Int J Chron Obstruct Pulmon Dis. 
2019;14:2331–41.

	33.	 Gut-Gobert C, Cavailles A, Dixmier A, Guillot S, Jouneau S, Leroyer 
C, Marchand-Adam S, Marquette D, Meurice JC, Desvigne N, et al. 
Women and COPD: do we need more evidence? Eur Respir Rev. 
2019;28(151):180055.

	34.	 Aryal S, Diaz-Guzman E, Mannino DM. Influence of sex on chronic 
obstructive pulmonary disease risk and treatment outcomes. Int J Chron 
Obstruct Pulmon Dis. 2014;9:1145–54.

	35.	 Di Marco F, Verga M, Reggente M, Maria Casanova F, Santus P, Blasi F, 
Allegra L, Centanni S. Anxiety and depression in COPD patients: the roles 
of sex and disease severity. Respir Med. 2006;100(10):1767–74.

	36.	 Laurin C, Lavoie KL, Bacon SL, Dupuis G, Lacoste G, Cartier A, Labrecque 
M. Sex differences in the prevalence of psychiatric disorders and psycho‑
logical distress in patients with COPD. Chest. 2007;132(1):148–55.

	37.	 Sawalha S, Hedman L, Rönmark E, Lundbäck B, Lindberg A. Pre- and post-
bronchodilator airway obstruction are associated with similar clinical 
characteristics but different prognosis—report from a population-based 
study. Int J Chron Obstruct Pulmon Dis. 2017;12:1269–77.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Sex differences in risk factors for depressive symptoms in patients with COPD: The 2014 and 2016 Korea National Health and Nutrition Examination Survey
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Survey overview
	Study population
	Assessment of lung function
	Assessment of body mass index and depressive symptoms
	Assessment of covariates
	Statistical analysis

	Ethical approval
	Results
	Baseline characteristics of the study participants
	Factors associated with depressive symptoms
	Sex differences in the factors associated with depressive symptoms

	Discussion
	Conclusions
	Acknowledgements
	References


