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Purpose: Previous research has indicated that female and male patients may experience
different levels of symptoms. However, no studies of chronic obstructive pulmonary disease
(COPD) patients have compared the number and types of symptom clusters identified in
male and female patients. Therefore, the purpose of this study was to investigate gender
differences in symptom clusters among COPD patients.

Patients and Methods: A total of 371 eligible patients were enrolled in the study. We
assessed nine COPD symptoms, namely, dyspnea, cough, sputum, chest tightness, sleep
quality, fatigue, frailty, anxiety, and depression. Exploratory factor analyses were used to
explore the underlying clusters of the COPD symptoms.

Results: Underlying the nine symptoms, female patients had 2 clusters, and male patients
had 3 clusters. Specifically, the three general symptoms poor sleep, fatigue, and frailty loaded
on the same symptom cluster with anxiety and depression in female patients, while the same
3 general symptoms loaded on the same symptom cluster with chest tightness and dyspnea in
male patients. Moreover, cough and sputum not only were more common in male patients
but also loaded together on a separate symptom cluster.

Conclusion: Our findings suggest that in order to improve fatigue, frailty, and poor sleep
quality, symptom management strategies should more closely address anxiety and depression
in female patients as well as chest tightness and dyspnea in male patients. Smoking cessation
is particularly important in male COPD patients because they account for a much higher
proportion of smokers and are more likely to have cough and sputum. These findings signify
the importance of identifying and implementing gender-tailored symptom management
strategies to relieve symptom burden in COPD patients to enhance their quality of life.
Keywords: quality of life, symptom burden, symptom management, factor analysis

Introduction
Chronic obstructive pulmonary disease (COPD) is a common, preventable, and treatable
disease that is characterized by persistent respiratory symptoms and airflow limitations
due to airway and/or alveolar abnormalities. It is usually caused by significant exposure
to noxious particles or gases and is influenced by host factors, including abnormal lung
development.' At present, the global prevalence of COPD is 10.7%.? In China, the latest
research shows that the prevalence of COPD in adults aged 20 and over is 8.6% and
among those over 40, it is 13.7%, while the prevalence in people over 60 is higher than
27%.> The annual per patient hospitalization cost in China was reported as $1477.*
Therefore, COPD has caused a substantial social-economic burden.

COPD imposes a high symptom burden on patients, especially those with severe
disease.” The burden is comparable to that of patients with cancer.® COPD patients may
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suffer different symptoms, such as dyspnea, cough, sputum,
chest tightness, poor sleep quality, fatigue, frailty, anxiety, and
depression.” Two or more of these common symptoms may be
related to each other and occur together, composing symptom
clusters. Symptoms in a cluster are relatively independent of
other clusters and may or may not have a common etiology or
mechanism. Therefore, identifying symptom clusters is parti-
cularly important in guiding symptom assessment and man-
agement of COPD patients.

Previous research has indicated that female and male
patients may experience different levels of symptoms.® For
example, female patients reported higher levels of dyspnea
and anxiety than male patients.” However, no studies of
COPD patients have compared the number and types of
symptom clusters identified in male and female patients.
Therefore, the purpose of this study was to investigate
gender differences in symptom clusters among COPD
patients. Identifying symptom clusters in female and
male patients separately may support the development of
gender-tailored symptom management strategies to reduce
symptom burden and improve quality of life.

Patients and Methods
Study Design and Population

We conducted a cross-sectional study from March to
December 2019. Participants were recruited from 6 hospitals
and 8 communities in Jinan City of Shandong Province, China.
The inclusion criteria were as follows: (1) age > 40 years; (2)
COPD as a primary diagnosis confirmed by a physician; (3)
postbronchodilator FEV{/FVC of < 70% on pulmonary func-
tion test; and (4) willing to participate in the study and capable
of understanding study questions. Participants were excluded if
they had experienced exacerbation within the last 4 weeks,
cancer, pneumonia, or major depressive disorder. This study
was conducted in accordance with the amended Declaration of
Helsinki and approved by the institutional review board of
Shandong University (No. 2018-R-021). Written informed
consent was obtained from each participant.

Measures

Common COPD Symptoms

We assessed nine COPD symptoms: dyspnea, cough, spu-
tum, chest tightness, sleep quality, fatigue, frailty, anxiety,
and depression. The modified Medical Research Council
(mMRC) scale was used to assess the severity of
dyspnea.'® Three items from the COPD Assessment Test
(CAT) were used to assess the impact of cough, sputum,

and chest tightness on a patient’s life."" Sleep quality was
assessed by the Pittsburgh Sleep Quality Index (PSQI),
which includes subjective sleep quality, latency, duration,
efficiency, disturbances, use of sleep medications, and day-
time dysfunction.'?> The Manchester COPD Fatigue Scale
(MCFY) incorporates physical, cognitive, and psychosocial
domains to quantify the fatigue level."® Frailty status was
assessed using the multidimensional Edmonton Frail Scale
(EFS)."* Anxiety and depression were measured by the brief
Generalized Anxiety Disorder (GAD-2)'” and Patient Health
Questionnaire (PHQ-2),'® respectively. The scales used to
assess the above nine symptoms are the ones most used and
validated in COPD patients.”'”>* Higher scores represent
more severe symptoms.

COPD Stages

Based on the FEV| predicted value, the severity of COPD
was categorized into four stages: mild (FEV; > 80%),
moderate (FEV; 50 — 79%), severe (FEV; 30 — 49%),
and very severe (FEV; < 30%)."'

Exacerbation Rate

The exacerbation rate was determined from self-reported
episodes of worsening respiratory symptoms in the past 12
months. These increased COPD symptoms were beyond
normal day-to-day variations and may require a change in
antibiotics or steroids and/or access to health-care services
(e.g., emergency department visits or hospitalization).*?

Other Patient Characteristics

Sociodemographic variables included age, sex, race/ethni-
city, marital status, and education years. Health-related
variables included body mass index (BMI), smoking sta-
tus, COPD duration, and the number of chronic conditions.
The number of chronic conditions was assessed by the
functional comorbidity index (FCI), which consists 18
conditions, counting their presence or absence.”* Physical
activity was assessed using the International Physical
Activity Questionnaire for the Elderly (IPAQ-E), which
grouped patients into three levels: low, moderate, or
high.*> Social support was measured by the social support
rating scale (SSRS), which consists of subjective support,
objective support, and the utilization of social support.*®
A higher score indicates more social support.

Statistical Analysis

Continuous variables were summarized as the means and
standard deviations (SDs), and categorical variables were
summarized as frequencies and percentages. Gender
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differences were compared using independent samples
t-tests or chi-square tests for continuous and categorical
variables, respectively. Exploratory factor analyses (EFAs)
were conducted to explore the underlying clusters of
COPD symptoms. Principal-component factor models
with maximum variance orthogonal rotation were used
for EFA. When determining to which factor a symptom
should be allocated, we used the largest factor loading
criteria. Cronbach’s alpha was calculated to evaluate the
internal consistency of symptoms loaded on the same
cluster. Alpha values of 0.8 or higher indicate good inter-
nal consistency.”” All analyses were performed using IBM
SPSS statistics version 22.0 (IBM Corporation), and
P values < 0.05 were considered statistically significant.

Results

Table 1 presents the characteristics of the study popula-
tion. A total of 371 eligible participants with COPD were
enrolled in the study. Their mean age was 68 years (range
40-89). More than 64% were men. There were no statis-
tically significant differences between male and female
COPD patients except in marital status, education years,
and smoking status. A greater proportion of men were
married than women (88% vs 64%). On average, the
men had received more years of education than the
women. Nearly 87% of the male patients were current or
former smokers. In contrast, fewer than 17% of the female
patients were current or former smokers.

Table 2 shows the gender differences in the nine COPD
symptoms. Compared to male COPD patients, female
patients reported higher levels of anxiety, depression, and
poor sleep, but the differences were not statistically sig-
nificant. There were significant gender differences in
cough and sputum symptoms, and male patients were
more likely to have cough and sputum than females.

Table 3 presents the EFA results of symptom clusters
for female and male COPD patients. Female patients had 2
clusters underlying the nine symptoms: mood-general
symptom cluster (factor 1, including anxiety, depression,
poor sleep, fatigue, and frailty) and respiratory symptom
cluster (factor 2, including chest tightness, dyspnea,
cough, and sputum). The two factors explained 60.9% of
the variance in COPD symptoms in women, with eigen-
values of 3.75 and 1.73 for factor 1 and factor 2, respec-
tively. In contrast, male patients had 3 clusters underlying
the 9 symptoms: respiratory-general symptoms cluster
(factor 1, including chest tightness, dyspnea, poor sleep,
fatigue, and frailty), mood symptom cluster (factor 2,

including anxiety and depression), and cough-sputum
symptom cluster (factor 3, including cough and sputum).
The three factors explained 72.4% of the variance in
COPD symptoms in men, with eigenvalues of 4.09, 1.39,
and 1.04 for factors 1, 2, and 3, respectively. The signs of
factor loading were consistent in each factor with loading
scores greater than 0.3. The Cronbach’s alpha for the 5
symptom clusters was 0.80, 0.76, 0.76, 0.85, and 0.83,
indicating good internal consistency.

Discussion
To the best of our knowledge, this is the first study to
explore gender differences in symptom clusters among
COPD patients. Underlying the nine symptoms, female
patients had 2 clusters, and male patients had 3 clusters.
Specifically, the three general symptoms poor sleep, fati-
gue, and frailty loaded on the same symptom cluster with
anxiety and depression in female patients, while the same
3 general symptoms loaded on the same symptom cluster
with chest tightness and dyspnea in male patients.
Moreover, cough and sputum were not only more common
in male patients but also loaded together on a separate
symptom cluster.

As expected, poor sleep, fatigue, and frailty loaded
together regardless of gender. Consistent with previous
studies,zg%o
other. Poor sleep, fatigue, and frailty are all increasingly
with S

a manifestation of sleep disorders among the middle-aged

the three symptoms were correlated with each

common advancing  age Fatigue s
sleep clinic population.®* Poor sleep negatively affects hor-
monal and metabolic functions, reduces growth hormone
secretion and promotes cortisol secretion.®> Lower growth
hormone levels contribute to a decline in muscular mass and
strength.*® Sarcopenia in COPD patients is often considered
to have a remarkable overlap with frailty.*” As these condi-
tions are also involved in the pathophysiological mechanisms
of fatigue and frailty, the association between poor sleep,
fatigue and frailty is not an unexpected outcome.

However, our findings indicate that the three general
symptoms loaded together with anxiety and depression in
female patients, while they loaded together with chest tight-
ness and dyspnea in male patients. When female patients
experience stress, they may react to it with anxiety and depres-
sion, as well as a variety of general symptoms, such as poor
sleep, fatigue, and frailty. This finding suggests that addressing
anxiety and depression is particularly important for female
patients because it may help relieve their feelings of fatigue
and frailty and improve their sleep quality. In contrast, in male
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Table | Characteristic of Participates

Characteristics All Female Male P value
No.(%) or Mean £ SD No.(%) or Mean £ SD No.(%) or Mean £ SD
(n=371) (n=133) (n =238)
Gender
Female 133 (35.8%)
Male 238 (64.2%)
Age, year 68.09 + 9.44 68.05 + 9.91 68.11 +9.18 0.956
Race/ethnicity
Han 357 (96.2%) 128 (96.2%) 229 (96.2%) 0.616
Other 14 (3.8%) 5 (3.8%) 9 (3.8%)
Marital status
Married 294 (79.2%) 85 (63.9%) 209 (87.8%) < 0.001
Single/divorced/widowed 77 (20.8%) 48 (36.1%) 29 (12.2%)
Education, year 7.57 £ 4.03 6.59 + 431 8.12 £ 3.76 < 0.001
Health insurance 0.512
Yes 364 (98.1) 131 (98.5) 233 (97.9
No 7 (1.9 2 (1.5) 5(2.1)
BMI, kg/m? 2495 + 6.78 24.83 + 4.67 25.02 £ 7.72 0.795
COPD duration, year 13.01 £ 13.29 14.08 + 14.82 1241 £ 12.35 0.246
Severity of COPD
Mild 35 (9.5%) 8 (6.0%) 27 (11.4%) 0.169
Moderate 114 (30.8%) 40 (30.1%) 74 (31.2%)
Severe 115 31.1%) 49 (36.8%) 66 (27.8%)
Very severe 106 (28.6%) 36 (27.1%) 70 (29.5%)
Exacerbation rate
< 2/year 250 (67.4%) 91 (68.4%) 159 (66.8%) 0.421
2 2/year 121 (32.6%) 42 (31.6%) 79 (33.2%)
Smoking status
Current smoker 82 (22.1%) 9 (6.8%) 73 (30.7%) < 0.001
Former smoker 146 (39.4%) 13 (9.8%) 133 (55.9%)
Never smoker 143 (38.5%) 111 (83.5%) 32 (13.4%)
Number of chronic conditions 143 + 1.42 1.53 + 1.46 1.37 £ 1.40 0.277
Physical activity
Low 140 (37.7%) 48 (36.1%) 92 (38.7%) 0.8lI1
Moderate 173 (46.6%) 65 (48.9%) 108 (45.4%)
High 58 (15.6%) 20 (15.0%) 38 (16.0%)
Social support 37.53 £ 7.68 37.38 £ 8.26 3761 £736 0.780

Note: We used mean and standard deviation (SD) to describe continuous variables and frequency and percentage to describe categorical variables.

patients, poor sleep, fatigue, and frailty were closely related to
chest tightness and dyspnea. Strategies to manage chest tight-
ness and dyspnea in male patients may help improve their
general symptoms. Our study provides insights regarding
gender-specific interventions in clinical practice and the

potential benefits of considering gender-tailored symptom
management.

We also found that cough and sputum loaded together
on a separate symptom cluster in male patients, and they

were more likely to have cough and sputum. This may be
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Table 2 Comparison of Patient Symptoms by Gender (Mean + SD)

Symptoms All Female Male P value
(n=371) (n=133) (n =238)
Anxiety 143 £ 1.74 1.58 + 1.72 1.34 + 1.74 0.205
Depression 1.38 £ 1.62 1.47 £ 1.65 1.32 £ 1.60 0.392
Poor sleep 9.00 + 3.46 9.26 * 3.57 8.85 + 3.40 0.274
Fatigue 1732 £ 11.91 1591 £ 11.00 | 1811 £ 1235 0.089
Frailty 523 +283 5.03 + 2.62 535+293 0.298
Chest tightness 1.93 £ 1.55 1.91 + 1.46 1.95 + 1.61 0.833
Dyspnea 1.85 £ I.15 1.75 £ 1.12 191 £ 1.16 0.210
Cough 1.92 + 1.36 1.71 £ 1.35 203 £ 1.35 0.026
Sputum 1.96 + 1.32 1.62 + 1.28 2.15 + 1.30 < 0.001

Abbreviation: SD, standard deviation.

explained by the gender differences in smoking. There was
a significantly higher proportion of current or former smo-
kers among the male patients than among the female
patients (current smoker: 31% vs 7%; former smoker:
56% vs 10%). Previous studies have indicated that
COPD patients who were smokers had more symptoms
of chronic cough and sputum than non-smokers.***° This
also highlights the importance of quitting smoking.
Smoking cessation not only prevents COPD development
but also slows COPD progression, regardless of severity.
This study has several limitations. First, the COPD patients
were recruited from one city using a convenience sampling
method. Convenience sampling is less likely than probability
sampling to produce representative samples. In our sample,
there was a greater proportion of males and smoking was
much higher among males. Therefore, the generalizability of
our findings is limited. Second, the symptoms were based on
self-reporting and thus are subject to bias. Third, we assessed
symptoms at one time point in this cross-sectional study; thus,

responses may not reflect the stability of these symptom
clusters over time. Fourth, marital status, years of education
and smoking rate were statistically significant for men and
women. We discussed the gender differences in smoking rate
which may explain our findings. Marital status and education
may have played a role in our findings, as well as other omitted
potentially confounding factors such as phenotypes or traits of
COPD. For example, different phenotypes or traits of COPD
may have different symptoms manifestation. Probability sam-
pling with larger sample size and more detailed information on
phenotypes or traits of COPD, lung functions, and related
inflammatory parameters would be beneficial for further
examining whether the symptom clusters exhibit the same
gender patterns among COPD patients. Despite these limita-
tions, our study has scientific values. It focused on a research
question which was not commonly investigated. Our results
give new insights into COPD patients’ symptoms and gender
differences, which not only set a new direction for further
research but also signifies the need for a new look at this
aspect of COPD in everyday clinical practice.

Conclusion

Using a large sample of COPD patients, this study addressed
knowledge gaps regarding gender differences in the number
and types of symptom clusters. Our findings suggest that to
improve fatigue, frailty, and poor sleep quality, symptom
management strategies should more closely address anxiety
and depression in female patients and chest tightness and
dyspnea in male patients. Smoking cessation is particularly
important in male COPD patients because they include
a much higher proportion of smokers and are more likely
to have cough and sputum. These findings signify the impor-
tance of identifying and implementing gender-tailored

Table 3 Gender Differences in Symptom Clusters: Results of Exploratory Factor Analysis

Symptoms Female Male
Factor | Factor 2 Factor | Factor 2 Factor 3
Mood- General Respiratory Respiratory-General Mood Cough-Sputum
Anxiety 0.809 0917
Depression 0.783 0.874
Poor sleep 0.642 0.379
Fatigue 0.736 0.729
Frailty 0.688 0.729
Chest tightness 0.744 0.724
Dyspnea 0.654 0.856
Cough 0.769 0.920
Sputum 0.833 0.887
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symptom management strategies and relieve symptom bur-

den in COPD patients to enhance their quality of life.
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