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A B S T R A C T

Aim: To conduct a comprehensive literature review to identify symptom clusters commonly present in Chronic
obstructive pulmonary disease (COPD) patients.
Background: COPD is the fourth leading cause of death worldwide. Substantial research has been studied re-
garding single symptoms that burden patients with this disease and the profound impacts that these symptoms
can have on physical and psychological health. However, these symptoms rarely occur in isolation and limited
research has been conducted identifying clinically significant relationships or clusters of symptoms associated
with COPD afflicted patients.
Methods: PubMed, Web of Science, and Embase databases were used to identify potential articles limited to
records published between 2005 and 2018 with human-conducted trials on adults with COPD, examining
symptom clusters in this population. Only 5 studies met inclusion criteria.
Results: Across the five studies, 596 participants were included with a mean age of 70.49. Two themes emerged
including psychological symptom clusters and respiratory-related symptom clusters. Anxiety-related symptoms
appeared to be a common theme among psychological symptom clusters and varied greatly based on instrument
selection. Inconsistent results were found in respiratory-related symptom clusters, but included difficulty
breathing as a common symptom component. Only one study examined for stability of symptoms over time.
Conclusion: There were inconsistent results across all studies which may be contributed to the heterogeneity
amongst patients, instruments administered, and statistical approach. Future research should be conducted to
further elucidate COPD related symptom clusters, their effects on somatic and cognitive health, and the stability
of these symptom clusters over time.

1. Introduction

Chronic obstructive pulmonary disease (COPD) is currently the
fourth leading cause of death worldwide and is projected to be the third
by the year 2020 (Global Initiative for Chronic Obstructive Lung
Disease [GOLD], 2018). COPD is characterized by persistent airflow
limitation associated with a chronic inflammatory response that ulti-
mately leads to the development of respiratory symptoms and decline in
lung function (GOLD, 2018). Although a respiratory disease in nature,
COPD will cause patients to experience an array of unpleasant symp-
toms - both physical and psychological. As the disease progresses, pa-
tients will begin to experience changes in both functional and cognitive
performance. Substantial research has been conducted on single

symptoms, including dyspnea (Mularski and Rocker, 2015), cough
(Lindberg et al., 2015), and fatigue (Kentson et al., 2016). However,
there has been limited research in identifying clusters and/or re-
lationships between multiple symptoms. Symptoms rarely occur in
isolation within this population. For example, a cross-sectional study
identified the symptom burden experience in COPD patients with
moderate to severe airflow limitations and found a mean of 7.9 (± 4.3)
associated symptoms (Eckerblad et al., 2014). The most consistently
documented symptoms include dyspnea, fatigue, anxiety, and depres-
sion (Lee et al., 2018); however, identification of relationships between
these symptoms is limited.

Clinically important, symptoms often have bidirectional con-
sequences between physical and psychological stress, complicating
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symptom management strategies and reducing patients' quality of life
(Lee et al., 2018). For example, Bringsvor et al. (2018) found that
higher symptom burdens in COPD patients strongly affected their social
functioning, health-directed activities, and active engagement in life.
To date, limited research has been completed on symptom clusters,
especially within the COPD population (Miaskowski et al., 2017). Since
COPD patients present with multiple symptoms, the clinical utility of
examining for symptom clusters can provide untapped knowledge in
clinically addressing multiple symptoms. In addition, symptom cluster
science may be used to identify and treat distinct subgroups or phe-
notypes of patients with particular symptoms (Barsevick, 2016).

Several studies have attempted to identify COPD phenotypes with
the aim of delivering precision medicine (Chen et al., 2014; da Silva
et al., 2016; Lange et al., 2016). A literature review of COPD pheno-
types by Pinto et al. (2015) identified two distinct phenotypes: one
representing a younger population having lower nutritional health
status with severe respiratory limitations and the other an older po-
pulation with moderate respiratory limitation and increased prevalence
of metabolic syndrome. Similar findings in a cross-sectional study by
Christensen et al. (2016) identified three COPD subgroups ranging from
low, intermediate, and high symptom experience. Patients within the
high subgroup experienced the greatest occurrence of both respiratory
and psychological symptoms, were found to be younger, and had a
higher annual rate of acute exacerbations than those in the low and
intermediate groups (Christensen et al., 2016). Nevertheless, identi-
fying clusters of symptoms may aid in early treatment of disease. For

example, Sanchez-Morillo et al. (2015) administered daily symptom
questionnaires via a mobile health system in an effort to reduce the
economic burden associated with hospital readmission rates from acute
exacerbation of respiratory symptoms in COPD sufferers. By integrating
pattern recognition software, the authors identified 31 out of 33 ex-
acerbations 4.5 days early on average, thus reducing readmission rates
by detecting unique symptom clusters (Sanchez-Morillo et al., 2015).
Furthermore, the science can aid in identifying underlying etiologies
and interrelationships between symptoms (Barsevick, 2016). With this
knowledge, it could allow for new, innovative interventions to be de-
veloped to target multiple symptoms.

There is a robust amount of literature on identifying symptom
clusters in other diseases, including prostate cancer (Lemanska et al.,
2018), breast cancer (Sullivan et al., 2018), lung cancer (Wong et al.,
2017), and heart failure (Yu et al., 2017). However, there is a sig-
nificant gap in identifying symptom clusters in the COPD population. A
review of current literature is needed to support the development of
future biobehavioral targeted interventions. To the author's current
knowledge, there is a lack of evidence for an integrative literature re-
view on symptom clusters within the COPD population. Therefore, a
literature review was conducted using a systematic approach to eval-
uate current evidence on symptom clusters in the COPD population.
The findings of this review will be reported and synthesized to help
healthcare providers identify symptom clusters to improve symptom
management strategies.
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2. Methods

The combination of PubMed, Web of Science, and Embase databases
were scanned in this literature review. Search terms included symptom,
symptom cluster, symptom combination, chronic obstructive pul-
monary disease, and chronic obstructive lung disease. Boolean opera-
tors “OR” and “AND” were used to produce a sufficient but accurate
search strategy. Truncation was applied to certain search terms to
collect a variety of tense and spelling preferences. Manuscripts that
examined for symptom clusters in the COPD population were reviewed.
Using a systematic approach, 3956 potential articles were retrieved
from the three databases listed previously. Results were then limited to
records published between 2005 and 2018 that were written in English
and featured human-conducted trials on adults (age > 19), leaving
1766 articles. After careful examination of potential articles, 18 du-
plicates were removed, leaving 1748. Those records were then screened
for further eligibility. Eligible studies included those that analyzed for
either primary or secondary aims of symptom clusters in COPD subjects,
which left 21 full-text articles. Sixteen additional articles were then
excluded based on abstracts, dissertations, general commentary articles,
and COPD phenotypes. After an extensive review process of each ar-
ticle, 5 studies met inclusion criteria (Fig. 1).

3. Results

3.1. Overview of studies

In general, the five studies included in this review varied in design
and methodology with four cross-sectional descriptive studies (Breland
et al., 2015; Lim et al., 2017; Park et al., 2012; Srirat et al., 2014) and
one prospective descriptive design (Srirat et al., 2015). All studies in-
cluded examined symptom clusters within the COPD population with
specific aims varying across studies (Table 1). Instruments used for
cluster analysis were inconsistent across studies (Table 1). Instruments
included the Beck Anxiety Inventory (BAI) (Breland et al., 2015),
Memorial Symptom Assessment Scale (MSAS) (Park et al., 2012), and
the Bronchitis Emphysema Symptom Checklist (BESC) scale (Srirat
et al., 2014, 2015). Only one study included more than one instrument
in cluster analysis, as seen in Table 1 (Lim et al., 2017).

3.2. Sample demographics

Across all five studies, a total sample size of 596 participants ranged
from 54 to 250 per individual study. Overall, the mean age was 70.49
comprised of 481 (80.7%) males and 115 (19.3%) females. None of the
studies reported baseline pulmonary function tests to confirm diagnosis
or identify COPD severity. Alternatively, two studies confirmed COPD
with International Classification of Disease codes (Breland et al., 2015;
Lim et al., 2017). In addition to Lim et al. (2017), two other studies
collaborated with physicians who confirmed COPD diagnosis and pro-
vided COPD staging (Srirat et al., 2014, 2015). One study did not report
how a diagnosis of COPD was confirmed, with no data on medical
coding or spirometry readings (Park et al., 2012). Due to missing data,
it is difficult to determine the overall severity of the population.
However, both Lim et al. (2017) and Srirat et al. (2014) reported COPD
severity, based on spirometry results, as moderate
(50%≤FEV1 < 80% predicted) to severe airflow limitation
(30%≤FEV1 < 50% predicted) (GOLD, 2018).

3.3. Sample selection and study design

Recruitment strategies for the five included studies varied con-
siderably and primarily consisted of convenience and purposive sam-
pling through university and Veteran Affairs hospitals and pulmonary
clinics. Locations of recruitments were predominately from the eastern
hemisphere, including northern Thailand (Srirat et al., 2014, 2015) and

South Korea (Lim et al., 2017), and two within the United States (U.S.)
of America (Breland et al., 2015; Park et al., 2012). Eligibility across
studies also varied based on age, diagnosis, symptom severity, and
ethnicity. Of the five studies, only two included age requirements of
≥20 (Park et al., 2012) and ≥35 (Srirat et al., 2014, 2015). Breland
and colleagues (2015) inclusion criteria required participants to have
some form of COPD-related functional impairment and positive BAI
anxiety scores. Breland et al. (2015) also was the only study to include
asthma patients, compared to the other studies who excluded any other
form of respiratory disorders. Lastly, Park et al. (2012) only included
adult Korean immigrants to the U.S. and Srirat et al. (2014) only in-
cluded participants' from Thailand.

3.4. Symptom cluster analyses

3.4.1. Psychological symptom clusters
Several symptom clusters evolved throughout these studies based on

the type of instrument used for analysis and statistical methodology.
Focusing on anxiety-related symptoms, Breland et al. (2015) discovered
four anxiety symptom clusters. Those anxiety symptom clusters in-
cluded general somatic distress, fear, nervousness, and respiration-re-
lated distress (Breland et al., 2015). Items most reflective of anxiety that
factor loaded to fear from the BAI were feeling scared, fear of dying,
terrified, fear of worst happening, and fear of losing control (Breland
et al., 2015). Along the same spectrum of anxiety, Srirat et al. (2014)
examined symptom clusters of distress using the BESC. Seven clusters
emerged which the authors labeled emotional problems, memory
function decline, respiratory difficulty, fatigue-related disease, sleep
alteration, pain and unpleasant sensation, and respiratory muscle
weakness (Srirat et al., 2014). Later, Srirat et al. (2015) reanalyzed
symptom clusters over time and identified seven similar clusters; see
Table 1 for symptom composition of each cluster. Similar to Breland
and colleagues' results, symptoms that clustered with emotional pro-
blems were feelings of panic, anxiousness, feeling helpless and hopeless,
frightened, and scared (Srirat et al., 2015). Park et al. (2012) also found
similar results in their cluster analysis which included worrying, feeling
nervous, feeling sad, difficulty sleeping, numbness and tingling in the
hands and feet, and shortness of breath. Utilizing more than one in-
strument in analysis, Lim et al. (2017) identified three symptom clus-
ters, including respiratory function, mood, and fatigue-sleep which
accounted for a total variance of 71.3%. Interestingly, only anxiety and
depression factor loaded to mood cluster and accounted for 17.3% total
variance.

3.4.2. Respiratory-related symptom clusters
In Breland et al. (2015) cluster analysis, respiratory-related distress

included feelings of choking, indigestion or discomfort in the abdomen,
face flushed, and difficulty breathing. In comparison, Srirat et al.
(2014) respiratory difficulty cluster included shortness of breath,
shallow breathing, hard to breathe, gasping for breath, numbness, and
mucus congestion which is consistent with current literature on re-
spiratory-related symptomology in COPD population. Srirat et al.
(2015) also identified respiratory difficulty as the most distressing
symptom, which was likely to contribute to higher levels of emotional
problems, including anxiousness, in their analysis. Lim et al. (2017)
also found similar results with Srirat and colleagues' respiratory
symptom cluster. Three symptoms, including dyspnea, physical func-
tional status, and dry mouth factor loaded onto a respiratory function
cluster and accounted for 39.7% of total variance.

3.4.3. Symptom cluster stability
An important concept in identifying symptom clusters is examining

the stability over time. Only one study examined for similarity and
stability of symptom clusters with focus on distress and severity as the
two dimensions of symptom experience (Srirat et al., 2015). Evaluated
over two 4-week intervals, Time 1 produced six clusters that had similar
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results on both dimensions, ranging from 75% to 100%. For example, in
cluster 1 (titled emotional problems), symptoms of ‘feel like a cripple,’
panicky, and anxious showed similar results in terms of symptom se-
verity and distress. Time 2 revealed five clusters with a similarity rate
ranging from 95.4% to 100%. Important with respect to identifying a
symptom cluster, stability over time points showed six clusters with five
of them meeting the acceptable replication rate of 75%. Clusters of
stability included emotional problems (79.1%), memory function de-
cline (100%), chest discomfort (100%), pain and unpleasant sensation
(80%), and sleep alteration (100%). To note, respiratory difficulty
cluster had a replication rate of 50%. Most notably, there were back-
and-forth transitions between psychological and physical symptoms
within clusters. For example, the authors highlighted that at Time 1,
symptoms of ‘feel like I need air’ and ‘worried about getting air’ fac-
tored into emotional problems, but at Time 2, symptoms loaded on
respiratory difficulty cluster.

4. Discussion

The aim of this literature review was to evaluate the current evi-
dence of symptom clusters in COPD population. In this review, several
symptom clusters emerged that included both physical and psycholo-
gical symptoms. As highlighted, there was considerable overlap of so-
matic and cognitive symptoms across studies, especially regarding an-
xiety. Interestingly, Breland et al. (2015) found that fear-related items
on the BAI showed significant correlation with regards to COPD mas-
tery. This indicates that the greater the fear, the lower perceived COPD
mastery. Furthermore, multiple regression models revealed fear
symptom cluster, depression symptoms, and COPD-related functional
impairment to be negatively associated with COPD mastery. The sig-
nificance of these results highlight that these cognitive symptoms may
be a mediator in hindering self-care management. Interestingly, only
one study identified depression in a symptom cluster. Well recognized
in the literature, both anxiety and depression are common comorbid-
ities in this population (Yohannes and Alexopoulos, 2014). A recent
study by Xu and Li (2018) analyzed for risk factors of depression and
found that high-serum CRP and lower FEV1 were significant risk factors
for onset of depression in COPD patients. Tetikkurt et al. (2011) eval-
uated bronchoalveolar lavage (BAL) cytology with anxiety and de-
pressive symptoms and found an association between the severity of
anxiety and depressive scores with changes in abnormal BAL cytology
reports, highlighting that the extent of lung parenchyma damage may
be a mediator in developing somatic symptoms.

There was considerable heterogeneity across studies, including sex,
ethnicity, geographical location, and culture. As highlighted, nearly
19% of the total sample population consisted of females which included
higher levels of somatic and cognitive symptoms compared to men
across all studies. To note, it has reported that women are vulnerable to
disease-specific changes that may exacerbate both anxiety and depres-
sive symptoms (Hardin et al., 2016), which may contribute to different
symptom clusters between sexes. In regards to location, Srirat et al.
(2014) study only included participants from northern Thailand as
compared to Park et al. (2012), who only included Korean immigrants,
and Breland et al. (2015), who only included U.S. veterans, which may
limit generalizability. Associated with geographical locations, cultural
practices can often affect one's self-reported data. Park et al. (2012)
reported that the frequency, severity, and distress among their sample
was lower comparatively to other studies, which may be attributed to
stoicism.

A major challenge in symptom cluster research is identifying em-
pirical instruments with excellent psychometric properties and good
item validity and reliability. Two studies altered question formats and
also designed their own instrument, which can contribute to lower
validity and reliability (Srirat et al., 2014, 2015). These modifications
and inconsistencies contribute to the inability to compare and contrast
outcomes of each study. Furthermore, since each study's aim guided

their instrument selection, the number of symptoms analyzed varied
greatly, which yields different clusters. Therefore, it is important to
utilize multiple instruments that capture a variety of COPD-related
symptoms to gain a true picture of symptom clusters. Furthermore,
there is no “gold standard” for which statistical method should be used
to analyze symptom clusters. From the five studies included in this
review, a variety of analytical approaches were implemented, including
principle component analysis, hierarchical cluster analysis, factor ana-
lysis, and k means clusters (Table 1). Due to these variations, it is dif-
ficult to provide a comprehensive analysis. Lastly, only one study
completed a prospective study with two repeated measures (Srirat
et al., 2015). Further longitudinal studies are warranted to establish the
trajectory of disease to determine a significant result and design tar-
geted interventions (Barsevick, 2016). Although there is inconclusive
evidence to establish prevalent symptom clusters, these studies sub-
stantiate the need to anticipate, assess for, and address prevalent
symptoms. To briefly mention, significant efforts were undertaken to
identify related articles; there is the possibility that other pertinent
studies may be absent. However, to the author's current knowledge, this
literature review reflects the most recent work on symptom clusters
within the COPD population.

5. Future recommendations

Recently, a workshop sponsored by the National Institute of Nursing
Research titled “Advancing Symptom Science through Symptom Cluster
Research” synthesized the current body of evidence on the science of
symptom clusters (Miaskowski et al., 2017). Ultimately, the expert
panel concluded that an operational definition of symptom cluster re-
mains undefined (Miaskowski et al., 2017). Therefore, it is greatly re-
commended to continue to work collaboratively with symptom science
researchers and clinicians to conceptually define a symptom cluster.
Furthermore, it is imperative to validate and standardize symptom
cluster instruments and methodologies to appropriately appraise and
compare study findings.

Additionally, longitudinal research symptom cluster research is
warranted to investigate the stability over time to develop interventions
that target multiple interrelated symptoms (Dunn et al., 2017). Lastly, it
is important to use multiple well-validated psychometric instruments
that analyze for a variety of COPD-related symptoms, including both
physical and psychological.

6. Conclusion

This literature review identified five studies that examined for
symptom clusters. There was considerable overlap with both somatic
and cognitive symptoms. Respiratory-related symptoms were the most
distressful of all symptoms. Since COPD symptoms rarely occur in iso-
lation, it is critical to continue to explore and identify symptom clusters
to lower the symptom burden and delay disease progression.
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