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Objectives: To explore whether subgroups of patients with chronic
obstructive pulmonary disease (COPD) could be identified by their
symptom experiences that form clusters and the impact of these
symptom clusters on health outcome.

Background: Most patients with COPD experience numerous
symptoms. However, few studies have investigated the symptom
clusters and their effect on health outcome in patients with COPD.

Methods: A descriptive, cross-sectional study was conducted in
a medical center. The subjects received specific questionnaires
including the Memorial Symptom Assessment Scale, Clinical COPD
Questionnaire, and Short Form-12 health survey. Hierarchical cluster
analysis (HCA) was used to identify patient subgroups based on
symptom experiences. Differences in psychological distress and
health outcomes were evaluated using multivariate analysis of
variance (MANOVA). Additionally, linear regressions were used to
examine the prediction of health outcomes.

Results: Of the 139 subjects recruited for this study (mean age, 71.79
+ 10.23 years), 95.7% were men. On average, patients with COPD
experienced 6.71 symptoms. HCA was used to derive a three-cluster
solution based on the 18 physical symptoms. MANOVA revealed
significant mean differences in psychological distress scores between
the three subgroups. Linear regression also revealed that the symptom
cluster was able to explain 41.5% of variance in the total scores of
CCQ and 51.1% of variance in the total scores of SF-12.

Conclusions: The symptoms experiences of patients with COPD
are complex. Patients with high physical symptoms had the
highest psychological distress and poorest HRQOL. The symptom
experiences affect the overall quality of life, and the HRQOL in turn
affects the symptom clusters. For patients with COPD, the symptom
assessment should be multidimensional, based on the concept of
symptom clusters. These findings provide a foundation for symptom
management and nursing interventions to improve the health status
of patients with COPD.

Keywords: chronic obstructive pulmonary disease (COPD); symptom

Introduction

According to the World Health Organization,chronic obstructive
pulmonary disease (COPD)is the third leading cause of death
worldwide [1]. Patients with COPD experience multiple symptoms
that commonly cause systemic consequences [2, 3]. Most patients
with COPD experience not only dyspnoea but also one or more
symptoms associated with the respiratory tract, such as cough,
phlegm, and wheezing [4]. A previous study has indicated that the
distress and burden from symptoms experienced by patients with
COPD are similar to those of patients with cancer; nevertheless,
patients with COPD tend to live longer [5]. Symptoms affect not only
the physiological status but also the functional status and emotional
changes in patients with COPD [5-7].

To date, studies on the symptoms of patients with COPD have
focused on single symptoms, especially dyspnoea [8, 9]. However,
COPD causes systemic consequences that change the structure and
function of the lungs and other organs of patients [10], and most
patients experience multiple symptoms simultaneously [4,11-13].
These symptoms may interact with others and form a “symptom
cluster” that affects the functional status and health-related quality of
life (HRQOL) [14,15].

Two approaches have been used in symptom cluster research.
The first approach involves grouping symptoms by using a cluster
analysis or factor analysis. The advantage of this method is that it
allows the identification of symptoms in a cluster set and offers a
reference for symptom assessment [16-18]. The second approach
involves grouping subjects based on differences in symptom
experiences by using a cluster analysis, and determining the
differences in demographic and clinical characteristics and health
outcomes between subgroups. The advantage of this method is that it
allows for the identification of patients who may be at risk of poorer
outcomes. This approach would also enable healthcare providers to
develop symptom management strategies and provide early clinical
interventions to improve the prognosis according to the symptom
cluster [19-20].
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On average, patients with moderate-to-sever COPD experienced
3.3 to 11 symptoms [11-13]. Studies have shown that among the
symptoms of distress in patients with severe COPD, dyspnoea is
the most common with a high prevalence. Other symptoms with
high prevalence were fatigue, xerostomia, cough, and anxiety [21].
As the disease progresses, the number and frequency of symptoms
increased, and finally affect the patient’s physical function and
social abilities [22]. Most of patients with COPD experienced
fatigue, and is affected by respiratory symptoms [23]. Dyspnoea
and its consequences affect a patient’s physical comfort. The most
common discomforts are the barriers to physical activity and activity
intolerance, which increase according to the severity of disease. The
consequences of dyspnoea also limit life activities, and some related
studies have shown that patients with COPD experience the biggest
limitations in performing basic daily activities [24-26].

In addition to the physical status, the psychological status of a
patient is also affected in dyspnoea. Studies have shown that patients
with COPD often suffered from depression, anxiety, scare, and
panic [25,27]. Patients with COPD accompanying dyspnoea exhibit
anxiety and fear of emotions, are frustrated and tired, and even show
the loss of social activities. Furthermore, studies have shown that
the symptoms and accompanying consequences experienced by the
majority of patients with COPD, with the exception of dyspnoea, are
similar to those experienced by patients with cancer [4, 5, 27].

The purposes of this study were to explore whether the subgroups
of patients with COPD could be identified on the basis of their
symptom experiences that form clusters, and to assess the impact of
these clusters on the patients” HRQOL.

Methods

Study design and participant selection

A descriptive, cross-sectional study was conducted using self-report
structured questionnaires to obtain information from a convenience

sample of outpatients with COPD at the Pulmonary Clinic of the
Department of Internal Medicine at a medical centre in Central
Taiwan.

The sample size needed for this study was estimated based on
multivariate analysis of variance (MANOVA) assuming global
effects (f2) equal to be medium = 0.15, type I error (o) = 0.05 and
power = 80%, and taking into account 37 variables which will be
used in cluster analysis (13 variables in Table 1, 24 symptoms in
Table 2). By using the G*power ver 3.1, the adequate sample size for
this study was estimated to be 147 subjects. A diagnosis of COPD was
confirmed according to a patient's respiratory symptoms (dyspnoea,
chronic cough, or sputum production), history of exposure to risk
factors of COPD, and airflow limitation confirmed by the spirometry
test. The diagnosis was on the basis of the GOLD criteria [3] designed
by a thoracic physician.

The inclusion criteria included a spirometry test after
bronchodilation with a FEV1/FVC ratio lower than 0.70. Pulmonary
function predicted values were obtained from the multiethnic
reference values for spirometry of the European Respiratory Society
Global Lung Function Initiative [28]. The exclusion criteria included
pulmonary tuberculosis, lung cancer, or cancer of other organs under
active treatment; major organ failure such as chronic renal failure,
for which the patient is under going haemodialysis; heart failure
with the left ventricular ejection fraction less than 40%; cirrhosis of
the infection, urinary tract infection, or gastrointestinal infection, in
the past week; or an exacerbation of COPD in the past week. The
exacerbation of COPD is an acute event characterized by a worsening
of the patient’s respiratory symptoms that is beyond the normal day-
to-day variations and leads to a change in medication, according to
the GOLD criteria [3].

The potential participants were approached form COPD case
management database, there are total 243 subjects, 56 not met
inclusion criteria, and 48 refused to participate (Figure 1).

-

K Figure 1. Flow chart for study sample j

~
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Data collection

This study was approved by the Institutional Review Board of the
medical centre. The researcher presented the purpose of the study to
all the participants, and they completed the informed consent forms
before data collection.

After completing the section of the questionnaire for collecting
their demographic information and medical history, the participants
completed the self-administered version of three questionnaires
including the Memorial Symptom Assessment Scale (MSAS), the
Clinical COPD Questionnaire (CCQ), and the 12-item Short Form
Health Survey (SF-12).

Instruments
Demographic and clinical characteristics

Demographic and clinical characteristics included age, sex,
marital status, life status, smoking habits, medication, self-reported
comorbidities, lung function, and GOLD group. GOLD grouping
the severity of COPD were according to symptom that assessed
by modified Medical Research Council (mMRC) dyspnea scale,
risk that assessed by GOLD classification of airflow limitation, and
exacerbation history. Group A and C had slighter symptoms, low and
high-risk of exacerbation, respectively. Group B and D had greater
symptoms, low and high-risk of exacerbation, respectively. The
grouping was performed by a thoracic physician.

Symptoms

The symptoms were assessed using the MSAS, which is a
multidimensional symptom profile developed by Portenoy and
colleagues [29] for measuring the symptom burden of patients with
cancer. The original version of MSAS measures the prevalence
(yes or no) of 32 symptoms (26 physical and six psychological
symptoms) during the past week. Whenever a symptom was present,
the symptom was assessed using the dimensions of frequency (1
= rarely to 4 = almost constantly) for 24 symptoms, severity (1 =
slight to 4 = very severe), and distress (1 = not at all to 4 = very
much) for 32 symptoms. Higher scores represent greater frequency,
severity, and distress. A score for each symptom is the average score
for calculating the frequency, severity, and distress dimensions
that is defined as an MSAS symptom burden score. If a subject
indicated they did not experience a symptom, there is no rating of
this symptom. The MSAS has three subscales: the physical subscale
(MSAS-PHYS) and psychological subscale (MSAS-PSYCH), which
are the average symptom scores of all the physical and psychological
symptoms, respectively. The global distress index (MSAS-GDI) is
the average score of 10 symptoms, including the frequency of feeling
sad, worrying, feeling nervous, and feeling irritable, and the distress
from the lack of energy, pain, dry mouth, lack of appetite, feeling
drowsy, and constipation. The total MSAS score is the average score
of all 32 symptoms [29].

MSAS is a valid and reliable instrument that has been used on
patients with COPD [11,12,21]. The Chinese version of MSAS also
has adequate psychometric validity and reliability [30]. Because of
the cultural differences between the study populations in this study
and previous studies, the content validity of the Chinese version
of MSAS was assessed by six experts before data collection.
According to the experts’ rating, we deleted six symptoms included
nausea, vomiting, diarrhea, problems with sexual interest or activity,
difficulty swallowing and hair loss that did not reach the standard
value of the item content validity index (CVI) [31].Finally, 18
physical symptoms, six psychological symptoms, and two body
image symptoms were included in the survey.The CVlin this study
was as follows: 0.96 for scale-CVI, and 0.83 to 1.0 for item-CVI.
Cronbach’s alpha coefficient in this study was 0.89 for the total
MSAS score. The internal consistencies of the MSAS-PHYS and
MSAS-PSYCH were 0.84 and 0.82, respectively.

Psychological distress

Psychological distress was assessed using the MSAS-PSYCH that
included six psychological symptoms (difficulty sleeping, difficulty
concentrating, feeling sad, worrying, feeling nervous, and feeling

irritable). Psychological distress was the mean score of all the
psychological symptoms, with higher scores representing greater
psychological distress [29].

Health-Related Quality of Life
CCQ

The CCQ was developed to measure the health status of patients
with COPD. The CCQ measured the impact of COPD, not only
regarding the airway symptoms but also the activity limitation and
emotional dysfunction. The CCQ has three domains: symptoms (4
items), functional state (4 items), and mental state (2 items). The
scores rate the frequency of symptoms such as shortness of breath,
cough, and producing phlegm. Also rate the frequency of emotional
status such as concerning breathing is getting worse and depressed.
Furthermore, it can rate the degree of limitations of physical activities
and social activities. All scores range from 0 (no impairment) to
6(total impairment), and the main outcome measure of the CCQ
is the average score of 10 items, with higher scores representing a
worse health status and quality of life [32].

The Chinese version of the CCQ has excellent psychometric validity
and reliability [33]. Cronbach’s alpha coefficient in this study was
0.89 for the total score of the CCQ. The internal consistencies of the
symptoms, functional state, and mental state were 0.74, 0.82, and
0.87, respectively.

SF-12

The SF-12 was simplified from the 36-item Short Form Health
Survey and developed for measuring generic HRQOL. The SF-
12 consists of eight domains: physical functioning, role limitation
because of physical problems, bodily pain, general health, vitality,
social functioning, role limitation because of emotional problems,
and mental health. The scores range from 0 to 100, with higher scores
indicating a more favourable health status [34]. Cronbach’s alpha
coefficient in this study was 0.87 for the total score of the SF-12.

Statistical analysis

The statistical analysis was performed using PASW Statistics for
Windows / Macintosh, Version 18.0 (SPSS Inc., Chicago, IL, USA).
The continuous variables are expressed as means and standard
deviation (SD). Categorical variables are expressed as frequency
and percentage. Descriptive statistics were performed to describe
participant characteristics.

To determine the number of subgroups of participants, the
hierarchical cluster analysis was first applied and the k-meanscluster
analyses were adopted to validate to the clustering the participants.
In hierarchical cluster analysis (HCA), we used Ward’s minimum
variance method that pooled the within-cluster sum of squares or
error sum of squares based on minimized sum of squares [35]. The
resulted clusters were determined using dendrograms, and which
were incorporated with clinical experts’ opinions. Secondly, by using
the cluster centers obtained from the previous HCA, the k-means
cluster analysis was further used to verify and adjust the resulted
clustering: the patients were reallocated based on the HCA cluster
centers to see if all the patients were correctly clustered as HCA’s
clusters.

In addition, the one-way analysis of variance (ANOVA)and chi-
square test were used to determine whether significant differences
existed between the subgroups of participants in demographic,
clinical characteristics, and comorbidities. HRQOL scores were
tested jointly for differences in mean scores among subgroups
by using MANOVA, followed by individual ANOVA. Post-hoc
contrasts were determined using Scheffe’s method.

Linear regressions were used to examine the prediction of health
outcomes and the correlations between the symptom clusters
(subgroup variables) and health outcomes. Initially, we set the high
physical symptom cluster (subgroupl) as the reference group and
created two dummy variables, namely, PHY'1 (subgroup 2 moderate
physical symptom cluster compared with subgroup 1 high physical
symptom cluster) and PHY?2 (subgroup 3 low physical symptom
cluster compared with subgroup 1 high physical symptom cluster).
Statistical significance was set at p< 0.05
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Results
Participant characteristics

Of the 139 participants who completed the study (mean age,

71.79 + 10.23), 95.7% were men. The demographic and clinical
characteristics of this study population are given in Table 1.

4 )
All sample Subgroup 1 Subgroup 2 Subgroup 3
(n=139) (n=26,18.7%) | (n=53,38.1%) | (n=60,43.2 %)
Characteristics Mean + SD Mean + SD Mean + SD Mean + SD F
Age (years) 71.79 £10.23 69.69 +£9.23 73.70 £ 10.39 71.02 £10.37 1.66
BMI (kg/m2) 24.18 £4.05 25.61 £4.61 23.38+4.22 2429 +3.51 2.68
FEV1/FCV 57.28 +£10.98 57.54+12.26 53.90 + 11.54 60.16 £9.07 4.84%*
FEV1 % 59.94+£17.92 64.58 +24.86 54.86 + 15.74 62.42 £15.23 3.72%
All sample Subgroup 1 Subgroup 2 Subgroup 3
(n=139) n=26,18.7%) | (n=53,38.1%) | (n=60,43.2 %
n (%) n (%) n (%) n (%) X2
Sex 4.76
male 133 (95.7) 24 (92.3) 49 (92.5) 60 (100)
female 6(4.3) 2(7.7) 4(7.5) 0(0)
GOLDGTroups 28.51%**
Group A 64(46.0) 6(23.1) 18 (34.0) 40 (66.7)
Group B 29 (20.9) 10 (38.4) 13 (24.5) 6 (10.0)
Group C 19 (13.7) 4(15.4) 5(9.4) 10 (16.7)
Group D 27 (19.4) 6(23.1) 17 (32.1) 4(6.7)
Smoking habits 5.369
Ex-smokers 81 (58.3) 14 (53.9) 36 (67.9) 31(51.7)
Smokers 42 (30.2) 9(34.6) 10 (18.9) 23 (38.3)
Non-smokers 16 (11.5) 3(11.5) 7(13.2) 6 (10.0)
Comorbidity
Hypertension 49 (35.3) 11 (42.3) 13 (24.5) 25 (41.7) 432
Gldisease 23(16.5) 4(15.4) 15(28.3) 4(6.7) 9.57*
Diabetes 18 (12.9) 6(23.1) 5(9.4) 7(11.7) 3.03
Heart disease 18 (12.9) 6(23.1) 6 (10.7) 6(10.0) 2.95
Neurological 16 (11.5) 1(3.8) 10 (18.9) 5(8.3) 491
Urinary disease 11 (7.9) 2 (7.7 6(10.7) 3(5.0) 1.55
Arthritis 11 (7.9) 6(23.1) 4(7.5) 1(1.7) 11.24*
Liver disease 7 (5.0) 1 (3.8) 5 9.4) 1(1.7) 6.08*
Stroke 6 4.3) 1 (3.8) 4 (7.5) 1(1.7) 4.63
Renal disease 5 (3.6) 1 (3.8) 3 5.7 1(1.7) 3.33
*p < 0.05; ** p<0.01; SD, standard deviation; BMI, body mass index; X2,
chi-square;GOLD, Global Initiative for Chronic Obstructive Lung Disease; Group A: Low risk & less symptoms;
Group B: Low risk & more symptoms; Group C: High risk & less symptoms; Group D: High risk & more
symptoms;Subgroup 1: high physical symptom cluster; Subgroup 2: moderate physical symptom cluster; Subgroup
3: low physical symptom cluster; GI,Gastrointestinal.
K Table 1. Demographic and clinical characteristics of all sample and differences among three subgroups j

Cluster analysis

Two, three, and four clusters were examined in the HCA. We
found three distinctive cluster based on 18 physical symptoms. As
illustrated in Figure 2, with the two-cluster solution, 24.5% of the
sample (n = 34) was categorized in the ‘high physical symptom’
cluster and 75.5% of the sample (n = 105) was categorized in the
‘low-to-moderate physical symptom’ cluster. When classifications
were based on the three-cluster solution, the ‘high physical
symptom’ cluster remained intact, and the ‘low-to-moderate
physical symptom’ cluster was divided into two groups; 36.0%
of the sample (n = 50) was categorized in the ‘moderate physical

symptom’ cluster and 39.5% (n = 55) in the ‘low physical symptom’
cluster. Then, k-means cluster analysis was used to verify and adjust
the clustering based on the three-cluster solution of the HCA. Finally,
18.7% of the sample (n = 26) was categorized in the ‘high physical
symptom’ cluster (subgroup 1), 38.1% (n = 53) in the ‘moderate
physical symptom’ cluster (subgroup 2), and 43.2% (n = 60) in the
‘low physical symptom’ cluster (subgroup 3).

Differences in the demographic and clinical characteristics

Table 1 summarizes the demographic and clinical characteristics
of all patients and for the three subgroups. No significant differences
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\_ Figure 2. Distribution of participants subgroups based on hierarchical and k-means cluster analysis j

~

in demographic characteristics were observed among the three
subgroups. Among the clinical characteristics, significant differences
were observed in the lung function (FEV1/FVC, FEV1%) parameters,
but the post-hoc contrasts revealed no significant difference among
the three subgroups in FEV1% (all p > 0.05). A chi-square test
revealed significant differences in disease severity based on the
GOLD groups among the three subgroups (X2 = 28.51, p < 0.001).
The individual group differencesin disease severity revealed that
participants in the high physical symptom cluster (subgroup 1) and in
the moderate physical symptom cluster (subgroup 1) had significantly
higher severity than the participants in the low physical symptom
cluster (subgroup 3) (all p < 0.001). No significant differences
were found among the three subgroups in any comorbidities except
gastrointestinal disease (X2 =9.57, p = 0.008), arthritis (X2 = 11.24,
p = 0.004), and liver disease (X2 = 6.08, p = 0.048).

Differences in physical symptom scores

Physical symptoms with the highest prevalence were cough (91%),

lack of energy (61%), and shortness of breath (59%). Other symptoms
with high prevalence were dry mouth (38%), pain (37%),constipation
(32%), and feeling drowsy (31%). The mean number of symptoms
for a participant was 6.71 £ 4.79. For the participants, the physical
symptoms such as pain, lack of energy, itching, and shortness of
breath were particularly distressful. In addition, the highest frequency
of symptoms was lack of energy, followed by dry mouth and
itching. Furthermore, lack of energy was also the highest severity of
symptoms followed by pain and feeling drowsy. Table 2 summarizes
the symptom scores for the three subgroups. Participants in subgroup
1 had worse physical symptoms than did those in subgroups 2 and 3.
Significant mean differences were observed in all physical symptom
scores among the three subgroups (all p <0.05). In addition, the post-
hoc contrasts revealed that participants in the high physical symptom
cluster (subgroup 1) had significantly higher symptom scores than
the participants in the moderate physical symptom cluster (subgroup
2) and in the low physical symptom cluster (subgroup 3) (all p <
0.05).

~

~

MSAS Symptom Score

All sample Subgroup 1 Subgroup 2 Subgroup 3

(n=139) (n=126,18.7%) | (n=53,38.1%) | (n=260,43.2%)

Mean = SD Mean = SD Mean + SD Mean + SD F
Physical Symptom
Cough 1.25+0.62 1.48 £0.96 1.30+0.47 1.09 +£0.53 4.01"
Lack of energy 1.00 £ 0.96 2.07 +0.98 1.32+0.62 0.25+0.46 82.68™
Shortness of 0.91+0.91 1.78 £ 1.14 1.10£0.67 0.37+0.55 36.02"
breath
Dry mouth 0.58 £ 0.85 1.73 £ 1.00 0.48 +0.61 0.18+0.43 55.52"
Pain 0.60 + 0.88 1.45+1.08 0.77 £ 0.82 0.08 £0.31 35.13™
Constipation 0.44 +0.68 0.63+0.84 0.15+0.37 0.06 £0.26 16.49™
Feeling drowsy | 0.49 +0.83 1.57+1.14 0.46 +0.58 0.04 +£0.22 55.07"
Problems with 0.41 +£0.71 0.78 £ 1.01 0.55+0.71 0.13+0.35 10.83™
urination

Table. 2 to be Cont..... j
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KNumbness/tingling in hands/feet 0.41+£0.71 1.17+£1.19 0.50 + 0.64 0.05+0.26 26.45™ )
Lack of appetite 0.30 +0.56 0.76 £ 0.78 0.39+0.55 0.02+0.12 22.82"
Dizziness 0.31+0.59 0.84 +£0.79 0.35+0.59 0.04 +£0.22 21.81™
Feeling bloated 0.28 £ 0.66 0.93 +1.01 0.23 +£0.46 0.05+0.30 21.33"
Itching 0.25+0.64 0.80+1.01 0.17 +£0.52 0.08 +0.31 14.53"
Weight loss 0.19+0.48 0.57 £ 0.80 0.15+0.37 0.06 +0.26 12.40™
Change in the way food tastes 0.13+£0.39 0.22 +0.57 0.21 +0.46 0.00 + 0.00 6.02
Swelling of arms or legs 0.10 £ 0.47 0.15+0.42 0.19 £ 0.50 0.01 +0.12 3.37"
Sweats 0.08 +0.33 0.21+0.53 0.09 +£0.34 0.02+0.15 3.10°
Mouth sores 0.10+£0.47 0.34+0.92 0.06 +£0.25 0.04 +£0.28 423"
MSAS-PHYS total score 0.44+0.33 0.97 £0.27 0.50 +0.15 0.14 +0.09 250.5"
Psychological Symptoms
Difficulty concentrating 0.59 + 1.00 1.09 £ 1.04 0.39 +0.58 0.05+0.25 28.04™
Difficulty sleeping 0.38+£0.75 1.27+1.48 0.54+0.75 0.34 +0.80 8.82""
Feeling sad 0.37+0.84 1.15+1.21 0.37 £0.55 0.04 +£0.22 27.54"
Worrying 0.33+0.75 1.33+£1.38 0.26 £0.51 0.05+0.28 31.79"
Feeling irritable 0.17+0.61 0.70 £ 1.17 0.07 £0.28 0.03 +£0.24 14.75™
Psychological distress 0.37+0.57 1.12+0.86 0.31+0.32 0.09 £0.19 50.83™
The MSAS symptom score is the average of the scores on the frequency, severity, and distress scale for each
symptom.
p<0.05; " p<0.01; "™ p<0.001; SD, standard deviation; MSAS-PHYS, Memorial Symptom Assessment Scale-
Physical Symptoms; Subgroup 1: high physical symptom cluster; Subgroup 2: moderate physical symptom cluster;
Subgroup 3: low physical symptom cluster.

K Table 2. Comparison of physical and psychological symptom scores among three subgroups j

Differences in the HRQOL

Significant mean differences were observed in each domain of both
the CCQ and SF-12 HRQOL scores in the MANOVA (Wilk’s lambda
value=0.27,F=10.61,p<0.001). Subsequently, significantdifferences
were explored separately for the CCQ and SF-12 scores by using
ANOVA. Significant mean differences were observed among the three
subgroups in the symptom domain (F = 40.75, p < 0.001), functional
state (F = 25.47, p < 0.001), mental state (F = 30.66, p < 0.001),

and total scores of the CCQ (F = 48.28, p < 0.001). Additionally,
significant mean differences were observed in each domain of the
SF-12: physical functioning (F = 25.09, p < 0.001), role limitation
because of physical problem (F = 13.42, p < 0.001), role limitation
because of emotional problem (F = 23.24, p < 0.001), vitality (F
= 78.52, p < 0.001), mental health (F = 24.81, p < 0.001), social
functioning (F = 27.32, p < 0.001), pain (F = 17.25, p < 0.001),
and general health (F = 33.25, p < 0.001). The results and post-hoc
contrasts are presented in Table 3.

Subgroup 1 Subgroup 2 Subgroup 3 Post Hoc
(n=26, 18.7 %) (n=53,38.1%) | (n=060,43.1 %)
HRQOL Mean = SD Mean = SD Mean = SD F contrast
CCQ
Symptom 2.08+1.01 1.39£0.61 0.74 £0.46 40.75™ 1>2,P<0.001
1>3,P<0.001
2>3,P<0.001
Functional state | 1.86+1.13 1.46 £0.98 0.58 £0.54 25.74™ 1>3,P<0.001
2>3,P<0.001
Mental state 2.06 + 1.60 1.08 £ 0.99 0.25+0.47 30.66™" 1>2,P<0.001
1>3,P<0.001
2>3,P<0.001
Total score 1.98 £0.97 1.36 £0.66 0.58£0.42 48.28" 1>2,P<0.001
1>3,P<0.001
2>3,P<0.001
SF-12
L Table. 3 to be Cont....j
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Physical 29.8 +30.8 425+19.4 65.0+22.6 25.09" 1<3,P<0.001
functioning 2<3,P<0.001
Role physical 51.9+49.9 56.6 +49.1 91.7+28.9 13.42" 1<3,P<0.001
2<3,P<0.001
Role emotional | 53.4+39.3 77.1+34.6 97.5+11.0 23.24™ 1<2,P=0.003
1<3,P<0.001
2<3,P=0.001
Vitality 41.5+26.5 73.24+22.5 96.0 + 8.1 78.52™ 1<2,P<0.001
1<3,P<0.001
2<3,P<0.001
4<2,P<0.001
Mental health 70.8 +£26.8 86.2+11.8 96.0 +10.8 24.81™ 1<2,P<0.001
1<3,P<0.001
2<3,P=0.004
Social 77.9+21.6 83.0+16.1 98.8+5.5 27.32™ 1<3,P<0.001
functioning 2<3,P<0.001
Pain 712+ 83.0 £20.7 96.9+13.3 17.25™ 1<3,P<0.001
314 2<3,P=0.001
General health 17.3+13.7 19.8+16.5 45.0+£22.0 33.25™ 1<3,P<0.001
2<3,P<0.001
p<0.05; "p<0.01; *p <0.001; SD, standard deviation, HRQOL, Health Related Quality Of Life; CCQ, Clinical
COPD Questionnaire (higher score means worse health status), SF-12, 12-item Short Form Health Survey (higher
score means better health status), Subgroup 1: high physical symptom cluster; Subgroup 2: moderate physical
symptom cluster; Subgroup 3: low physical symptom cluster.
Table 3 Comparison of HRQOL among three subgroups
Prediction of the HRQOL (B =-0.837,t=-9.310, p < 0.001) and significantly higher SF-12

As illustrated in Table 4, the linear regression revealed that the
moderate physical symptom cluster (subgroup 2) had significantly
lower CCQ score (f =-0.367, t=-4.077, p < 0.001) and significantly
higher SF-12 scores (B =0.355,t=4.315, p <0.001) than did the high
physical symptom cluster (subgroup 1). Moreover, the low physical
symptom cluster (subgroup 3) had significantly lower CCQ scores

scores (B = 0.909, t = 11.057, p < 0.001) than did the high physical
symptom cluster (subgroup 1). The symptom cluster was able to
explain 41.5% of the variance in the total scores of the CCQ (R2 =
0.415, F=48.279, p < 0.001) and 51.1% of the variance in the total
scores of the SF-12 (R2 = 0.511, F = 71.054, p < 0.001), indicating
that the higher physical symptom cluster had worse HRQOL.

f R Adjusted | F Beta t 1)
Dependent variable Square | R square | change PHYS1 PHYS2 PHYS1 PHYS2
CCQ
Symptom 0.375 0.366 40.75 -0.410 -0.815 -4.41™ -8.76™"
Functional state 0.275 0.264 25.74™ [ -0.192 -0.637 -1.92 -6.36™"
Mental state 0311 0.301 30.66™ | -0.399 -0.748 -4.09™ -7.67
Total score 0.415 0.407 48.28™" -0.367 -0.837 -4.08™" -9.31™
SF-12
Physical functioning 0.269 0.259 25.09" | 0.228 0.648 227" 6.45™"
Role physical 0.165 0.153 13.42™ 0.051 0.439 0.47 4.09™
Role emotional 0.255 0.244 23.24™  [0.357 0.677 3.52™ 6.67""
Vitality 0.536 0.529 78.52™ | 0.565 0.992 7.06™ 12.38™
Mental health 0.267 0.257 24.81™ 3.677 3.606 4.20™ 6.99™"
Social functioning 0.287 0.276 27.32"" | 3.368 3.303 1.52 6.32""

Table. 4 to be Cont....
J

ISSN: 2581-3846



Page 8 of 11

~

Social functioning 0.287 0.276 27.32"™ | 3.368 3.303 1.52 6.32""
Pain 0.202 0.191 17.25™ 1 0.254 0.584 242" 5.56™"
General health 0.328 0.319 33.25™ 0.054 0.609 0.56 6.32""
Total score 0.511 0.504 71.05™* 10.355 0.909 432 11.06™

Predictor: Symptom clusters (subgroup variables)

symptom cluster.

p<0.05; " p<0.01;""p <0.001; HRQOL, Health Related Quality Of Life; CCQ, Clinical COPD Questionnaire
(higher score means worse health status), SF-12, 12-item Short Form Health Survey (higher score means better
health status), PHYS1, subgroup 2 moderate physical symptom cluster compared with subgroup 1 high physical
symptom cluster; PHYS2, subgroup 3 low physical symptom cluster compared with subgroup 1 high physical

NG

Table 4 Results from linear regression predicting HRQOL j

Discussion

To our best knowledge, the present study was the first to attempt
to identify subgroups based on symptom experiences in patients with
COPD in Taiwan. We conducted this cross-sectional study using
MSAS to describe the multidimensional symptom profile in patients
with stable COPD.

In the present study, the symptoms with the highest prevalence
were ‘cough’, followed by ‘lack of energy’ and ‘dyspnoea’. Other
symptoms included ‘dry mouth’ and ‘pain’. Most previous studies
have shown that dyspnoea, fatigue, lack of appetite, and anxiety are
very severe primary symptoms of COPD, with the other symptoms
including feeling drowsy, feeling anxiety, and feeling nervous
[13,21,36]. However, this study has shown dyspnoea is not the most
trouble some symptom, but the fatigue is the highest frequency, and
more severity and distress than dyspnea (data not shown). This finding
indicated that patients with COPD even their dyspnea are stable, they
could be still troubled by fatigue. However, fatigue affects through
the whole body and to be a natural consequence of COPD [37]. In
addition, the present study revealed that pain was the distressful
symptom that may be associated with aging and comorbidities. The
previous studies indicated that comorbidity, several symptoms and
quality of life were related to pain [38]. Furthermore, the present study
revealed that more than 30% of the patients experiencedpsychological
symptoms. Therefore, assessments for various systemic symptoms of
COPD should be taken into account.

A previous study indicated that cough is a prominent and first-
appearing respiratory symptom of chronic respiratory diseases,
such as chronic bronchitis, asthma, or bronchiectasis [39]. Chronic
cough is caused by smoking, bronchiectasis, and chronic bronchitis.
According to statistics, at least 50% of the patients with COPD
have cough symptoms, and least 30% of the patients with COPD
are diagnosed with bronchiectasis by diagnostic chest CT. Cough
and sputum production are also the predictors for acute exacerbation
and progression of disease and are associated with the HRQOL [40].
Among the subjects of this study, mostly those with moderate COPD,
the average FEV1% value was 59.94 + 17.92, and the majority of the
patients were categorized under GOLD Group A (46%). Moreover,
30.2% of the subjects were current smokers, and 58.3% had smoking
experience. Smoking causes inflammation of the respiratory tract,
which in turn causes the mucus cells and epithelial cells on the distal
surface of the trachea to secrete increasing amounts of mucin [40].

Previous studies have shown that patients with severe-to-very-
severe COPD had a dyspnoea prevalence as high as 53-94% [13,21].
Among the study subjects, the majority (56.1%) had moderate
COPD (GOLD stage II), and a lower percentage (30.9%) had severe
and very severe COPD (GOLD stages III-IV), resulting in a lower
dyspnoea prevalence (58.99%) than among the patients with very
severe COPD. The symptoms experiences of patients with COPD are
complex. In addition to respiratory symptoms, they are plagued by
other systemic symptoms [41].

In this study, we used the observed values from 18 physical
symptoms as variables. Patients with COPD were divided into
three subgroups according to cluster analysis. A previous study has
documented significant differences in the average age, education
level, and financial income among different subgroups of patients
with COPD [42]. The findings of the present study are similar to
those of Park et al [42]. Moreover, no significant differences in
age, marital status, living conditions, and religious belief, as well
as drug treatment patterns and comorbidities, were observed in the
present study. These findings could be attributed to the fact that this
study was conducted at two medical centres in the central region of
Taiwan, and the restricted sampling area might have contributed to
the small differences and lack of statistically significant differences.
When compared with participants in subgroup 2 (moderate physical
symptom cluster) and subgroup 3 (low physical symptom cluster),
participants in subgroup 1 (high physical symptom cluster) had
higher severity and distress due to physical symptoms and higher
levels of psychological distress. When comparing the basic attributes,
participantsin subgroup 1 had lower average education level than did
those in subgroups 2 and 3. These results are similar to those of a
previous study showing that patients with high symptom distress
have a lower level of education. Personal health knowledge is one
of the factors that affect symptom experiences. Education is also a
factor that has a potential impact on health literacy [42].

When comparing the symptom scores of dyspnoea, participants in
subgroup 1 had higher symptom scores than did those in subgroups 2
and 3. The frequency of exacer bations was also higher in subgroup
1 than in subgroups 2 and 3 (data not shown). However, surprisingly,
according to the degree of airflow obstruction in lung function,
patients in subgroup 2 had the worst lung function (FEV1%) among
the three subgroups. Post-hoc comparisons showed no significant
difference among the three subgroups.

Although significant differences were observed in FEV1/FVC, the
physical symptom score of the correlation was weak, and no linear
relationship was observed (data not shown). COPD is a multifaceted
disease that can cause structural and functional changes to organs,
especially the lungs. The degree of airflow obstruction alone cannot
fully reflect the symptom burden and distress in patients with COPD.
Furthermore, the use of FEV1 alone to determine dyspnoea, activity
tolerance, or impaired HRQOL in patients with COPD results in poor
correlation [33, 39].

The severity of disease is closely related to its symptoms. By
using the physical symptom scores, we can distinguish patients
with high physical symptoms from those with moderate and low
physical symptoms, indicating that the more severe symptoms of
dyspnoea are accompanied by other physical symptoms. The study
also found that patients with high physical symptoms had an average
of 1.54 comorbidities, which was significantly higher than that of
patients with moderate and low physical symptoms (data not shown).
Furthermore, the present findings also showed that patients with
high physical symptoms had a higher proportion of hypertension
and heart disease. Although these findings showed no statistically
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significant differences, the results should alert clinicians to the fact
that the comorbidities of COPD might affect their patients’ physical
symptom experiences.

Regarding psychological distress, significant differences were
observed in among the three subgroups. Patients with high physical
symptoms had significantly higher psychological distress than did
patients with moderate and low physical symptoms. This finding
indicated that the patients with more severe physical symptoms of
COPD had higher psychological distress, which was similar to the
results of previous studies [43-45].

The present study revealed that different physical symptoms
have significant differences in the severity of their effects on a
patient’sHRQOL. Symptom clusters and the HRQOL (CCQ and SF-
12) showed significant medium-to-high correlations. This finding
indicated that the more severe physical symptoms following the
worsening of the HRQOL were closely related to the symptoms
of COPD and its HRQOL; this finding was similar to those of
previous studies [38, 46]. In contrast, linear regression showed that
symptom clusters may explain 41.5% and 51.5% of the variance
in the CCQ and SF-12 scores, respectively, with regard to the
HRQOL in the present study. This finding indicated that symptoms
are powerful predictors of overall HRQOL in patients with COPD,
which was a finding similar to those of previous studies [9,47,48].

Overall, patients with high physical symptoms had the highest
psychological distress and poorest HRQOL. This result was similar
to those of studies on the symptom clusters of patients with cancer,
which again points to the fact that patients with high physical
symptoms have worse HRQOL and functional status than do patients
with moderate and low physical symptoms [15,50]. In other words,
the symptoms clusters can predict the HRQOL in patients with
COPD. This finding supports the notion that symptom experiences
affect the overall quality of life, and the HRQOL in turn affects the
symptom clusters [51].

Limitations

This study had several limitations. First, the subjects were
recruited from two out patient clinics; therefore, the results may not
be generalizable to all levels of hospitals or all patients with COPD.
Second, this study adopted a convenience sample to recruit 139
patients. Though the number had good statistical power (>0.8), it
may have had an effect on the number of symptom clusters. There
is a dearth of clear guidelines about the number of samples required
for cluster analysis, and there are no relevant statistical tests for
cluster analysis. Moreover, in this study, the number of patients in the
three subgroups was not equal. Subgroup 3 had the largest number
of patients 55 (39.6%), and the group with high physiological
symptoms (24.5%) had a small sample size. These patients may
not be representative of the entire population. In addition, the
homogeneity of the sample was high; there were no differences in
the basic properties of the classes and attributes. Finally, although the
subjects included in this study may represent the general attributes of
patients at other study sites, especially in male-dominated areas, the
findings cannot be extended to all patients with COPD considering
the sex differences.

Conclusion

The symptom experiences of patients with COPD are complex.
Three distinct subgroup clusters emerged on the basis of the analyses
using 18 physical symptoms. Participants who had high levels of
symptoms also had worse psychological distress and HRQOL than
did those who had moderate and low levels of symptoms. Therefore,
the symptom cluster subgroups were associated with psychological
distress and the HRQOL. The symptomsare part of avicious cycle
that affects every aspectof the patients’ health, and results in the
impairment of their overall health status and HRQOL. For patients
with COPD, symptom assessment should be multidimensional and
based on the concept of symptom clusters. The findings of this

study provide a foundation for symptom management and nursing
interventions to improve the health status and HRQOL of patients
with COPD.
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