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BACKGROUND: COPD is one of the most common respiratory diseases. Patients with COPD
experience and suffer from various physical and psychological symptoms. We performed this study
to identify symptom clusters and the effects on quality of life (QOL) in patients with COPD.
METHODS: A total of 130 COPD subjects were recruited from a university hospital in South
Korea. Dyspnea, fatigue, depression, anxiety, sleep disturbance, dry mouth, and physical functional
status were assessed with structured questionnaires. QOL was measured with the Clinical COPD
Questionnaire. Factor analysis and cluster analysis were used to identify symptom clusters based on
severity of symptom experiences. RESULTS: Three distinct clusters were identified: a respiratory-
functional cluster (symptom cluster 1), a mood cluster (symptom cluster 2), and a fatigue-sleep
cluster (symptom cluster 3). Symptom cluster 1 consisted of dyspnea, physical functional status, and
dry mouth; symptom cluster 2 consisted of anxiety and depression; and symptom cluster 3 consisted
of sleep disturbance and fatigue. Subgroup cluster analysis showed that COPD subjects with
higher-scoring symptoms in symptom clusters 1, 2, and 3 had significantly poorer QOL. The
symptom clusters were significantly different depending on age, educational level, and monthly
income. CONCLUSIONS: COPD subjects may have specific patterns of symptom clusters. The
symptom clusters are related with clinical characteristics and had a negative impact on QOL. To
enhance symptom management and QOL, approaches and interventions based on symptom clus-
ters, rather than independent intervention for each symptom, may be more effective. Understand-
ing COPD symptom clusters may help successful symptom management, which can improve QOL
for COPD patients. Key words: chronic obstructive pulmonary disease; symptom assessment; symptom
cluster; quality of life; factor analysis; cluster analysis. [Respir Care 0;0(0):1–•. © 0 Daedalus Enterprises]

Introduction

COPD is the most common lower respiratory disease
and has become the third leading cause of death world-
wide (http://www.who.int/respiratory/copd/burden/en, Ac-
cessed November 2, 2016). The prevalence of COPD in-
creases from 3.2% among adults 18–44 y old to 11.6%

among older adults (�65 y).1 In South Korea, the preva-
lence is estimated to be 13.5% among adults 40 y and older
and 31.5% among older adults (�65 y) (http://www.
index.go.kr/egams/stts/jsp/potal/stts/PO_STTS_IdxMain.
jsp?idx_cd�1012, Accessed September 28, 2014). There-
fore, COPD is an important health problem that causes
social and economic burdens.2,3

COPD is a progressive and debilitating respiratory dis-
ease, characterized by breathing difficulty and irreversible
lung air flow limitations due to inflammation of the lower
airway. COPD patients experience various physical and
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psychological symptoms such as dyspnea, fatigue, sleep
disturbance, and depression.1,2 Dyspnea is a major typical
symptom, and 64.2% of COPD patients report that short-
ness of breath impairs their quality of life (QOL).1,4 Ap-
proximately 55% of patients with COPD suffer from fa-
tigue,5 and 15–65% of COPD patients have anxiety and/or
depression.6,7 COPD patients with depression, anxiety, and
fatigue reported a poor QOL.2,8-10 In addition, approxi-
mately 72% of patients had at least one sleep complaint,
and 50% had one or more sleep complaints �3 times a
week.11 COPD patients with sleep disturbance had worse
QOL, and sleep disturbance was related to depression,
anxiety, and fatigue.4 Dry mouth related with use of med-
ication and oxygen is a prevalent symptom5 and can affect
physical, social, and psychological QOL.12,13 Moreover,
decreased physical function may influence symptom ag-
gravation, mortality, or QOL in COPD patients3,14,15 and is
related to dyspnea, anxiety, depression, and fatigue symp-
toms.

While some COPD patients may experience only a sin-
gle symptom, most patients experience multiple symptoms
concurrently.5 Previous studies on symptoms in COPD
have focused mainly on single or isolated symptoms and
related factors. Although this approach has led to a better
understanding of each symptom, it has major limitations
because most COPD patients have multiple and concurrent
symptoms. Additionally, it has been reported that inter-
ventions that consider various concurrent symptoms are
more effective than independent interventions for each
symptom.16

A symptom cluster has been defined as a group of two
or more symptoms that occur concurrently and are inter-
related.17 Each symptom in the cluster is independent but
strongly interrelated, and one symptom can affect another
symptom through its effect on a third symptom.17-20 In
addition, symptom clusters negatively affect QOL.19,20 Due
to the incurable nature of COPD, the treatment goals are to
control symptoms, reduce exacerbation of symptoms, and
improve QOL.2 Thus, health professionals should assess
symptoms and identify their effects on QOL in COPD
patients. In this respect, it is essential to investigate the
complex effects of simultaneously occurring symptoms
for successful symptom management and improvement of
QOL in COPD patients. Although studies of symptom
clusters in COPD have been conducted,21,22 relationships
among symptom clusters and clinical characteristics, and
the effects of symptom clusters on QOL, are rarely re-
ported. Therefore, we performed this study to identify symp-
tom clusters of COPD, to investigate the relationship be-
tween symptom clusters and clinical characteristics, and to
explore the effects of symptom clusters on QOL in COPD
patients.

Methods

Study Design and Subjects

A descriptive cross-sectional design was used. A con-
venience sample was recruited from the out-patient pul-
monary medicine clinic of a university hospital in South
Korea between November and December 2014. Inclusion
criteria for our study were (1) COPD as a primary diag-
nosis confirmed by a pulmonologist according to the ICD-
10; (2) FEV1/FVC � 70% on pulmonary function test; (3)
�20 y; (4) no past history of other major health problems
that could potentially influence the symptoms and QOL,
such as active cancer and/or chronic renal disease. We also
excluded patients with concurrent asthma, tuberculosis, or
other respiratory diseases.

A total of 130 subjects with COPD participated in our
study. All subjects agreed to a face-to-face interview using
structured questionnaires. Data were collected by 2 re-
search assistants, who provided assistance with the subject
questionnaires if needed. After the interview process, we
also reviewed the medical records of the subjects. The
Institutional Review Board approved this study, and all
subjects were required to provide informed consent, in
compliance with Institutional Review Board regulations.
The subjects were given the option to voluntarily with-
draw their informed consent at any point, and their per-
sonal data were kept strictly confidential throughout the
study.

QUICK LOOK

Current knowledge

Although patients with COPD experience and suffer
from various physical and psychological symptoms con-
currently, previous studies examining symptoms in
COPD have focused mainly on single or isolated symp-
toms and related factors. Recently, studies have begun
to investigate symptom clusters in COPD, and it has
been suggested that patients with COPD may have spe-
cific patterns of symptom clusters.

What this paper contributes to our knowledge

Three symptom clusters were identified in subjects with
COPD: respiratory-functional cluster, mood cluster, and
fatigue-sleep cluster. The symptom clusters were dif-
fered significantly depending on age, educational level,
and monthly income, and had a negative impact on
quality of life in subjects with COPD.

SYMPTOM CLUSTERS AND QOL IN COPD

2 RESPIRATORY CARE • ● ● VOL ● NO ●

RESPIRATORY CARE Paper in Press. Published on July 18, 2017 as DOI: 10.4187/respcare.05374 

Copyright (C) 2017 Daedalus Enterprises ePub ahead of print papers have been peer-reviewed, accepted for publication, copy edited 
and proofread. However, this version may differ from the final published version in the online and print editions of RESPIRATORY CARE



Clinical Measurement

Dyspnea

Dyspnea was measured using the Borg scale,23 a one-
item tool to measure subjective respiratory difficulty. The
intensity of dyspnea was scored, ranging from 0 points (no
dyspnea) to 10 points (the most severe dyspnea).

Fatigue

Fatigue was measured using the Korean version of Func-
tional Assessment of Chronic Illness Therapy-Fatigue.24

The reliability and validity have been validated in Korean
subjects.25,26 The Korean version of this assessment con-
sists of 13 questions, and each item is measured on a
4-point Likert scale. Higher scores indicate greater fatigue.
Cronbach alpha for the scale was 0.93 0.95 when devel-
oped24 and was 0.89 in our study.

Depression

Depression was measured using the Beck Depression
Inventory, which is one of the most commonly used tools
for assessing depression.27-29 Its reliability and validity
have been validated in Korean patients.29,30 The Beck De-
pression Inventory includes 21 questions, and each item is
measured on a 4-point Likert scale. Scores range from 0 to
63, and higher scores indicate more severe depression.
Cronbach alpha for the scale was 0.86 when developed27

and 0.82 in this study.

Anxiety

The Korean version of the Spielberger Anxiety Inven-
tory was used to measure anxiety.31,32 This is a well-es-
tablished scale that has been extensively used in research
and clinical practice.33,34 The Spielberger Anxiety Inven-
tory includes 20 questions, and the scores range from 20 to
80. Higher scores indicate greater anxiety. Cronbach alpha
for the scale was 0.86 when developed32 and 0.91 in our
study.

Sleep Disturbance

Sleep disturbance was measured using the Korean Sleep
Scale A, which is one of the commonly used tools for
sleep disturbance among Koreans.35 The scale consists of
15 questions, and each item is measured on a 4-point
Likert scale. Lower scores indicate greater sleep distur-
bance. Cronbach alpha for the scale was 0.75 when devel-
oped35 and 0.90 in this study.

Dry Mouth

Dry mouth was measured with the visual analog scale.
The intensity of dry mouth was scored, ranging from 0 (no
dry mouth) to 10 (the most severe dry mouth).

Physical Function

The physical function was measured with the Karnofsky
Performance Scale.36 This scale is widely used to quantify
the physical functioning of patients.37 The tool has 11
levels, ranging from 0 (dead) to 100 (normal function).

Quality of Life

QOL was measured by the Korean version of the Clin-
ical COPD Questionnaire with the permission of the de-
veloper.38 The questionnaire consists of 10 items with three
domains: symptom (4 items), functional state (4 items),
and mental state (2 items). Each item is measured on a
6-point Likert scale, and higher scores indicate poorer QOL.
Cronbach alpha for this scale was 0.91, and the Cronbach
alphas of subscales were 0.78 for symptom, 0.89 for func-
tional state, and 0.80 for mental state when validated.39 In
this study, Cronbach alpha for this scale was 0.87, and the
Cronbach alphas of subscales were 0.87 for symptom, 0.82
for functional state, and 0.53 for mental state.

Demographic and Clinical Characteristics
of Participants

Demographic characteristics of the subjects were age,
sex, marital status, educational level, and monthly income.
Clinical characteristics were duration of COPD, severity
of air flow limitation, oxygen therapy, use of bronchodi-
lator, and smoking status (current smoker, ex-smoker, or
non-smoker). In addition, we reviewed chest x-ray or
high-resolution computed tomography findings within
2 months. The severity of air flow limitation was cate-
gorized according to the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) grading system as
follows: GOLD 1 mild (FEV1 80% � predicted), GOLD
2 moderate (50 � FEV1% � 80% predicted), GOLD 3
severe (30 � FEV1% � 50% predicted), and GOLD 4
very severe (FEV1% � 30% predicted).2

Statistical Analyses

Statistical analysis was performed with SPSS version
21.0 (IBM SPSS Statistics, SPSS, Chicago, Illinois). All
data were expressed as percentage, median (interquartile
range [IQR]), or range. To ensure the adequacy of data for
factor analysis, we examined inter-item correlation coef-
ficients by Spearman rank correlation. Next, a principal

SYMPTOM CLUSTERS AND QOL IN COPD

RESPIRATORY CARE • ● ● VOL ● NO ● 3

RESPIRATORY CARE Paper in Press. Published on July 18, 2017 as DOI: 10.4187/respcare.05374 

Copyright (C) 2017 Daedalus Enterprises ePub ahead of print papers have been peer-reviewed, accepted for publication, copy edited 
and proofread. However, this version may differ from the final published version in the online and print editions of RESPIRATORY CARE



component analysis with varimax rotation was carried
out to examine the existence of a relationship between
symptoms. In addition, the Kaiser-Meyer-Olkin measure
and the Bartlett test of sphericity were determined to con-
firm the adequacy of data for factor analysis. If the value
of the Kaiser-Meyer-Olkin measure is � 0.50 and Bartlett
test of sphericity is � 0.05, the data are adequate for factor
analysis.40 Cronbach alpha was used to estimate the inter-
nal consistency and reliability of the derived clusters. To
determine subgroups of symptom clusters, we used K-
means cluster analysis. Cluster analysis is a grouping
method that suggests the number of groups into which a
set of samples can be classified, with the similarity mea-
sure calculated by the squared Euclidean distance. Subject
subgroups were stratified on the basis of the average link-
ages between groups and the distance between factor load-
ings of respondents, which was calculated using squared

Euclidian distance as a measure of similarity. The subject
subgroups were compared in relation to demographic and
clinical characteristics, and QOL scores were compared
using chi-square test, t test, and Mann-Whitney U test. We
also used the Kolmogorov-Smirnov test to analyze the
normality of the variables. A 2-tailed P � .05 was con-
sidered statistically significant.

Results

Characteristics of Subjects

The demographic and clinical characteristics of subjects
are summarized in Table 1. Most subjects (86.2%) were
men, and the mean age was 69.5 � 8.7 y (range 45–85 y).
The mean disease duration was 6.3 � 4.6 y (range 1–26 y),
and the mean predicted FEV1 was 60.9 � 18.6%. Approx-
imately 52.3% of subjects were categorized as GOLD 3
(severe), whereas 27.7% were categorized as GOLD 2.
About 8.5% of subjects received oxygen therapy, and 90.8%
used a bronchodilator. Of 130 subjects, 94 had a chest
x-ray and 28 had high-resolution computed tomography.
In chest x-ray or high-resolution computed tomography
findings, there were no recent changes in COPD and no
other disease findings.

Symptom and QOL in COPD

The median scores of dyspnea, fatigue, depression, anx-
iety, sleep disturbance, dry mouth, physical functional sta-
tus, and QOL are summarized in Table 2. The median
(IQR) scores of dyspnea and fatigue were 3.0 (1.0–4.0)
and 42.0 (28.0–48.0), respectively. The median (IQR)
scores for depression, anxiety, sleep disturbance, dry mouth,
and physical functional status were 8.0 (4.0–11.0), 35.0

Table 1. Demographic and Clinical Characteristics of COPD
Subjects

Characteristics Categories n (%) Mean � SD

Gender Male 112 (86.2)
Female 18 (13.8)

Age, y 40�49 3 (2.3) 69.5 � 8.7
50�59 14 (10.8)
60�69 41 (31.5)
�70 72 (55.4)

Marital status Married 108 (83.1)
Not married 22 (16.9)

Education level Uneducated 18 (13.8)
Elementary school 39 (30.0)
Middle school 28 (21.5)
High school 30 (23.1)
�College 15 (11.5)

Monthly income �100 72 (55.4) 118.9 � 113.0
(USD 8.78) �100�300� 39 (30.0)

�300 19 (14.6)
Disease duration, y �1 16 (12.3) 6.3 � 4.6

�1�5� 50 (38.5)
�5�10� 41 (31.5)
�10 23 (17.7)

GOLD stage 1 5 (3.8)
2 36 (27.7)
3 68 (52.3)
4 21 (16.2)

Oxygen therapy No 119 (91.5)
Yes 11 (8.5)

Bronchodilator No 12 (9.2)
Yes 118 (90.8)

Smoking Current smoker 16 (12.3)
Ex-smoker 85 (65.4)
Non smoker 29 (22.3)

N � 130
GOLD � Global Initiative for Chronic Obstructive Lung Disease

Table 2. Scores of Symptoms and Quality of Life in COPD Subjects

Variables Median (IQR) Range

Symptoms
Dyspnea 3.0 (1.0–4.0) 0–8
Fatigue 42.0 (28.0–48.0) 12–52
Depression 8.0 (4.0–11.0) 0–28
Anxiety 35.0 (29.0–48.0) 21–65
Sleep disorder 26.5 (20.0–35.0) 16–58
Dry mouth 3.0 (0.0–5.0) 0–10
Physical functional status 80.0 (70.0–90.0) 50–100

Quality of life 2.0 (1.2–2.7) 0.1–4.3
Symptom 2.0 (1.25–2.75) 0–4.8
Functional state 1.75 (1.0–2.5) 0–5.8
Mental state 2.5 (1.5–3.0) 0–6.0

N � 130
IQR � interquartile range
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(29.0–48.0), 26.5 (20.0–35.0), 3.0 (0.0–5.0), and 80.0
(70.0–90.0), respectively. In addition, the median (IQR)
total QOL, symptom, functional state, and mental state
domain scores were 2.0 (1.2–2.7), 2.0 (1.25–2.75), 1.75
(1.0–2.5), and 2.5 (1.5–3.0), respectively.

Symptom Clusters in COPD

The Spearman rank correlation coefficient value was � .30
for all of the variables, indicating the adequacy of data for
factor analysis. Principal component analysis extracted com-
ponents with Eigenvalues � 1.0. In this study, the Kaiser-
Meyer-Olkin measure was 0.645, and the Bartlett test of sphe-
ricity was � 0.001.

Three symptom clusters were identified, and they ac-
counted for 71.3% of total variance (Table 3). Symptom
cluster 1 (respiratory-function cluster) consisted of dys-
pnea, physical functional status, and dry mouth. The Eigen-
value of symptom cluster 1 was 2.779, and symptom clus-
ter 1 accounted for 39.7% of the total variance. Symptom
cluster 2 (mood cluster) consisted of depression and anx-
iety and accounted for 17.3% of the total variance. Symp-
tom cluster 3 (fatigue-sleep cluster) consisted of fatigue
and sleep disturbance and accounted for 14.3% of the total
variance. The Eigenvalues of symptom clusters 2 and 3
were 1.209 and 1.001, respectively.

Comparison of Clinical Characteristics and QOL
According to Symptom Cluster

Based on the 3 symptom clusters, we identified 2 sub-
ject subgroups by cluster analysis to identify symptom

clusters according to clinical characteristics and the rela-
tionship with QOL. The group with the higher cluster-
analysis score was called the high-symptom group, and the
group with lower cluster-analysis score was called the low-
symptom group. In the respiratory-function cluster, 38.5% of
participants were classified as belonging to the high-symp-
tom group, and 61.5% were classified in the low-symptom
group. In the mood cluster, 33.8% of participants were clas-
sified as belonging to the high-symptom group, and 66.2%
were classified in the low-symptom group. In the fatigue-
sleep cluster, 33.8% of subjects were classified in the high-
symptom group, with 66.2% in the low-symptom group.

The demographics, clinical characteristics, and QOL be-
tween these 2 subgroups are presented in Table 4 accord-
ing to symptom cluster. In the respiratory-function cluster,
the age of the subjects in the high-symptom group was
significantly higher than subjects in the low-symptom group
(P � .007). Monthly income was significantly lower in
the high-symptom group compared to the low-symptom
group (P � .003). The high-symptom group within the
respiratory-function cluster had significantly poorer
QOL in total, symptom, and functional state domains
(P � .007, P � .004, and P � .005, respectively), with
the exception of the mental state domain (P � .46). In
the mood cluster, demographic and clinical character-
istics were not significantly related with symptom clus-
ter. However, subjects in the high-symptom group within
the mood cluster had significantly poorer QOL in total
(P � .001) and in all domains (P � .008, P � .003, and
P � .001, respectively) than subjects in the low-symptom
group. In the fatigue-sleep cluster, subjects in the high-symp-
tom group were significantly older than subjects in the low-
symptom group (P � .049). Educational level was signifi-
cantly lower in the high-symptom group compared to the
low-symptom group (P � .008). Monthly income was sig-
nificantly lower in the high-symptom group compared to the
low-symptom group (P � .002). The high-symptom group
within the fatigue-sleep cluster had significantly poorer QOL
in total (P � .001) and in all domains (P � .003, P � .001,
and P � .001, respectively) than the low-symptom group.

Discussion

Our study included dyspnea, depression, anxiety, fa-
tigue, sleep disturbance, dry mouth, and decreased physi-
cal function as the major symptoms in COPD based on
literature review, and these symptoms were categorized
into symptom clusters. This study identified symptom clus-
ters in COPD subjects, the relationship between these clus-
ters and clinical characteristics, and the negative effects of
each cluster on QOL. Our results indicate that approaches
and interventions based on symptom cluster may be more
effective for improvement of symptom management and
QOL in COPD subjects.

Table 3. Symptom Clusters of COPD Subjects

Symptom

Factor Loadings

Respiratory-
Function
Cluster

(Symptom
Cluster 1)

Mood Cluster
(Symptom
Cluster 2)

Fatigue-Sleep
Cluster

(Symptom
Cluster 3)

Dyspnea 0.83
Physical functional status 0.71
Dry mouth 0.70
Anxiety 0.92
Depression 0.81
Sleep disorder 0.89
Fatigue 0.74
Eigenvalue 2.78 1.21 1.00
Explained variance 1.86 1.66 1.47
Explained % 39.71 17.28 14.30
Cumulative % 39.7 57.0 71.3
Kaiser-Meyer-Olkin 0.65
Bartlett sphericity test �.001

N � 130
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Our results showed that the median QOL score was 2.0.
This is higher than the QOL score for healthy smokers and
lower than that for COPD subjects reported in previous
studies. The median QOL score with IQR was 0.8 (0.1–
3.3), and the scores for symptom, functional state, and
mental state was 1.5 (0.3–3.5), 0.8 (0.0–3.8), 0.0 (0.0–3.0)
in healthy smokers, respectively.38 The mean QOL score
for COPD subjects was reported as 1.8–3.1.39,41 The lower
QOL score in this study in comparison to previous studies
may be due to the COPD severity of our subjects. Van der
Molen et al38 reported that Clinical COPD Questionnaire
score and predicted FEV1% were significantly correlated,
with a score of 1.8 in GOLD 1, 2.0 in GOLD 2, 3.1 in
GOLD 3, and 2.9 in GOLD 4. In our study, 31.5% of
subjects were categorized as GOLD 1 or 2, whereas 16.2%
were GOLD 4. Therefore, further research is needed on

QOL in cases of COPD, including subjects with varying
degrees of severity.

In addition, the score for mental state QOL was higher
than scores for symptom, functional state, and total do-
main QOL in this study. Canavan et al reported that the
mean scores of symptoms, functional state, mental state,
and total QOL were 2.2 � 1.1, 1.9 � 1.3, 1.8 � 1.5 and
2.5 � 1.1, respectively.39 This indicates that COPD pa-
tients in Korea have poor QOL in the mental status do-
main. Therefore, health professionals must pay attention to
mental QOL in Korean COPD subjects.

Interestingly, this study showed that all subjects have
anxiety, although the severity of anxiety differed among
subjects. This result is consistent with a previous study42

that reported that COPD patients experience anxiety due to
concerns with recurrent dyspnea, after the first occurrence

Table 4. Comparison of Clinical Characteristics and Quality of Life Between Higher-Symptom and Lower-Symptom Groups

Characteristics

Respiratory-Function Cluster
(Symptom Cluster 1)

Mood Cluster
(Symptom Cluster 2)

Fatigue-Sleep Cluster
(Symptom Cluster 3)

Higher-Symptom
Group

Lower-Symptom
Group P Higher-Symptom

Group
Lower-Symptom

Group P Higher-Symptom
Group

Lower-Symptom
Group P

Gender, n (%)
Male 44 (88.0) 68 (85.0) .63 36 (81.8) 76 (88.4) .31 38 (86.4) 74 (86.0) .96
Female 6 (12.0) 12 (15.0) 8 (18.2) 10 (11.6) 6 (13.6) 12 (14.0)

Age, y, mean � SD 72.1 � 9.6 67.8 � 7.8 .007 67.9 � 9.3 7.3 � 8.4 .13 71.6 � 8.2 68.4 � 8.8 .049
Marital status, n (%)

Married 40 (80.0) 68 (85.0) .46 36 (81.8) 72 (83.7) .78 36 (81.8) 72 (83.7) .78
Not married 10 (8.5) 12 (15.0) 8 (18.2) 14 (16.3) 8 (18.2) 14 (16.3)

Education level, n (%)
Uneducated 8 (16.0) 10 (12.5) .26 6 (13.6) 12 (14.0) .64 6 (13.6) 12 (14.0) .008
Elementary school 20 (40.0) 19 (23.8) 15 (34.1) 24 (27.9) 22 (50.0) 17 (19.8)
Middle school 9 (18.0) 19 (23.8) 8 (18.2) 20 (23.3) 6 (13.6) 22 (25.6)
High school 9 (18.0) 21 (26.3) 12 (27.3) 18 (2.9) 6 (13.6) 24 (27.9)
�College 4 (8.0) 11 (13.8) 3 (6.8) 12 (14.0) 4 (9.1) 11 (12.8)

Monthly income (USD 8.78),
mean � SD

84.8 � 84.6 140.2 � 123.3 .003 104.9 � 89.0 126.1 � 123.3 .26 81.9 � 82.8 137.8 � 121.8 .002

Disease duration, y 6.26 6.35 .91 6.50 6.22 .65 6.89 6.02 .063
Predicted FEV1, % 53.34 56.76 .53 56.98 54.67 .34 54.25 56.06 .55
GOLD stage

1 2 (4.0) 3 (3.8) .96 0 (.0) 5 (5.8) .20 2 (4.5) 3 (3.5) .45
2 14 (28.0) 22 (27.5) 16 (36.4) 20 (23.3) 10 (22.7) 26 (30.2)
3 27 (54.0) 41 (51.3) 21 (47.7) 47 (54.7) 27 (61.4) 41 (47.7)
4 7 (14.0) 14 (17.5) 7 (15.9) 14 (16.3) 5 (11.4) 16 (18.6)

Oxygen therapy, n (%)
No 47 (94.0) 72 (90.0) .43 40 (9.9) 79 (91.9) .85 40 (90.9) 79 (91.9) .85
Yes 3 (6.0) 8 (10.0) 4 (9.1) 7 (8.1) 4 (9.1) 7 (8.1)

Bronchodilator, n (%)
No 4 (8.0) 8 (10.0) .70 4 (9.1) 8 (9.3) .97 3 (6.8) 9 (10.5) .50
Yes 46 (92.0) 72 (90.0) 40 (9.9) 78 (9.7) 41 (93.2) 77 (89.5)

Smoking, n (%)
Current smoker 8 (16.0) 8 (10.0) .45 5 (11.4) 11 (12.8) .86 7 (15.9) 9 (10.5) .66
Ex-smoker 33 (66.0) 52 (65.0) 28 (63.6) 57 (66.3) 28 (63.6) 57 (66.3)
Non smoker 9 (18.0) 20 (25.0) 11 (25.0) 18 (2.9) 9 (20.5) 20 (23.3)

Quality of life, mean � SD 2.3 � 1.0 1.8 � 1.0 .007 2.4 � 1.0 1.8 � 1.0 .001 2.4 � 1.0 1.8 � 1.0 �.001
Symptom 2.3 � 1.0 1.8 � 1.0 .004 2.3 � 1.0 1.8 � 1.0 .008 2.4 � 1.0 1.8 � 1.0 .003
Functional state 2.1 � 1.0 1.6 � 1.1 .005 2.2 � 1.1 1.6 � 1.0 .003 2.3 � 1.2 1.6 � 1.0 �.001
Mental state 2.4 � 1.3 2.2 � 1.4 .46 2.8 � 1.2 2.0 � 1.3 �.001 2.8 � 1.4 2.0 � 1.3 .001

GOLD � Global Initiative for Chronic Obstructive Lung Disease
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of shortness breath. This result suggests that anxiety symp-
toms should be carefully examined and managed.

Among the 3 symptom clusters identified in this study,
the respiratory-function cluster consisted of dyspnea, phys-
ical functional status, and dry mouth. This finding is con-
sistent with a recent study finding that subjects with severe
air-flow limitation concurrently experienced dyspnea, de-
creased physical function, and dry mouth.5 The mood clus-
ter consisted of depression and anxiety, and many studies
have reported that subjects with COPD have concurrent
depression and anxiety.9,43,44 The fatigue-sleep cluster con-
sisted of fatigue and sleep disturbance, similar to symptom
clusters in breast cancer patients.45

Understanding the relationships between symptom clus-
ters and clinical characteristics can be beneficial for sev-
eral reasons. First, it can contribute to identification of
clinical characteristics according to symptom cluster. Sec-
ond, it can help select target groups for symptom manage-
ment, thereby providing effective patient management.
Third, symptom clusters may help identify significant
symptoms that patients experience but do not report. There-
fore, investigation of the complex effect of simultaneously
occurring symptom clusters in COPD is essential for suc-
cessful management of the disease and improvement of
QOL in COPD patients.46-48

In this study, older age and lower monthly income were
related with the higher respiratory-function cluster, whereas
older age, lower monthly income, and lower educational
level were related with higher fatigue-sleep cluster score.
On the basis of this finding, older COPD patients and
those with low monthly income should be carefully as-
sessed for dyspnea, physical functional status, dry mouth,
fatigue, and sleep disturbance. In addition, COPD patients
with a low educational level should be monitored for fa-
tigue and sleep disturbance.

In our study, mood cluster was not related to clinical
characteristics. In previous studies, the relationships be-
tween mood cluster and clinical characteristics have been
inconsistently reported. According to a systematic review
on the prevalence of depression in COPD, increasing se-
verity of COPD was associated with high prevalence of
depression in two thirds of the selected studies, whereas
the severity of COPD was not related with the prevalence
of depression in one third of the studies.6 Depression and
anxiety were not related with clinical characteristics in our
study; therefore, depression and anxiety of patients with
COPD should be assessed and managed regardless of clin-
ical characteristics.

GOLD stage, use of oxygen therapy and bronchodilator,
and smoking status were not related with the respiratory-
function cluster in our study. This finding suggests that
objective dyspnea index for COPD severity is not always
consistent with subjective perception. Kim et al49 reported
that subjective dyspnea according to the Medical Research

Council Dyspnea Scale50 was not related with GOLD stage.
In other words, COPD patients with severely decreased
lung function may not complain of shortness of breath,
whereas those with mildly decreased lung function may
suffer from dyspnea. Therefore, both objective and sub-
jective dyspnea of COPD patients should be managed.

Patients with COPD become more hypoxemic during
sleep than when awake and even during exercise.51 Sleep
disturbance may increase fatigue52; conversely, fatigue can
cause poor quality of sleep.53 Similarly, it is well known
that fatigue and sleep disturbance symptoms cluster in
cancer patients,45,48 and cognitive-behavioral therapy, cop-
ing skill training, and meditation have been shown to have
beneficial effects on both fatigue and sleep disturbance in
cancer patients.45 Moreover, because progressive relax-
ation exercise is effective for fatigue and sleep disturbance
in COPD,52 sleep disturbance and fatigue in COPD need to
be assessed and managed together.

In our study, the high-symptom group in the mood and
fatigue-sleep clusters had significantly poorer QOL in all
domains. The high-symptom group in the respiratory-
function cluster also had poorer QOL, except in the mental
state domain. These findings suggest that depression, anx-
iety, fatigue, and sleep disturbance can affect all domains
of QOL, while dyspnea, decreased physical function, and
dry mouth can affect QOL associated with symptom and
functional state in COPD.

This study has some limitations. First, the numbers of
female subjects and subjects with GOLD 4 in this study
were small. Second, this study was a descriptive, cross-
sectional study and did not identify longitudinal changes
in symptom clusters associated with COPD. Third, while
the Cronbach alpha for the QOL scale was good, the Cron-
bach alpha for the QOL scale mental state was low. Fi-
nally, because not all subjects underwent radiographic ex-
aminations such as x-ray or high-resolution computed
tomography, we could not distinguish clearly between
symptoms of COPD and symptoms associated with other
lesions. Therefore, further studies are required to explore
these issues.

Conclusions

Symptom clusters are related with clinical characteris-
tics and have a negative impact on QOL in subjects with
COPD. To enhance symptom management and QOL, ap-
proaches and interventions based on symptom cluster are
more effective than independent intervention for each
symptom. Understanding symptom clusters will increase
successful symptom management, which may improve the
QOL of COPD patients.
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