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Abstract

This systematic review details symptom clusters, their compositions, and associated factors and appraises the methodologies
of studies that reported symptom clusters in patients with chronic obstructive pulmonary disease (COPD). Ten studies
were eligible for inclusion in this study. Four common symptom clusters were identified. Two theoretical frameworks, four
statistical methods, and various symptom assessment tools were used to identify symptom clusters. Factors associated with
symptom clusters included demographic, clinical, and biological factors. No studies examined the subjective experiences of
symptom clusters. Overall, inconsistencies were identified in the composition of symptom clusters across studies. This may
be due to variations in study design, assessment tools, and statistical methods. Future studies should attempt to arrive at a
common definition, especially that is theoretically derived, for symptom clusters, standardize the criteria for symptoms for

inclusion in the clusters, and focus on patients’ subjective experience to inform which clusters are clinically relevant.
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Chronic obstructive pulmonary disease (COPD) is a chronic
disabling lung condition characterized by airflow limitation
(COPD Working Group, 2012). It is anticipated to become
the third leading cause of death by 2030 (Quaderi & Hurst,
2018). COPD principally occurs as a result of tobacco
smoking and long-term exposure to harmful fumes or dust,
or, more rarely, a consequence of a rare genetic problem,
resulting in severe lung damage (Moore et al., 2016). Patients
with COPD experience multiple distressing somatic and
psychological symptoms, including breathlessness, fatigue,
anorexia, pain, depression, anxiety, cough, daytime sleepi-
ness and insomnia, dry mouth, and sexual dysfunction
(Maddocks et al., 2017). Moreover, patients with COPD
experience recurrent exacerbations associated with a decline
in exercise capacity, quality of life, and self-efficacy
(Greulich et al., 2014). The final years for patients with
advanced COPD are characterized by frequent exacerba-
tions, progressive functional decline, and increased depen-
dency on informal caregivers and the health care system
(Yohannes & Alexopoulos, 2014).

Strategies for symptom management in people with COPD
involve pharmacological and non-pharmacological methods
(Khakban et al., 2017). An increasing number of studies have

investigated the effectiveness of different strategies for treat-
ing different symptoms. A key management strategy for
breathlessness is pulmonary rehabilitation, which represents a
multidisciplinary program of care, involving self-manage-
ment educational training and exercise training (McCarthy
etal., 2015). Strategies for fatigue management involve activ-
ity pacing, good sleep hygiene, self-management education
programs, and pulmonary rehabilitation (Baltzan et al., 2011;
Lewko et al., 2012). Strategies for managing psychological
symptoms, including depression and anxiety, involve exer-
cise, cognitive behavioral techniques, dignity therapy, and
spiritual support (Chochinov et al., 2011; Kunik et al., 2008).
It appears that single strategies may be used to alleviate more
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than one symptom. For example, pulmonary rehabilitation
may be used to manage breathlessness and fatigue (Corhay
etal., 2014).

While some people with COPD may experience only a
single symptom, a large proportion of people experience
multiple concurrent symptoms. This is more common in
individuals with advanced disease who present up to seven
symptoms per day as reported in a study (Eckerblad et al.,
2014). Previous studies concerning symptoms among
patients with COPD have mainly focused on isolated or sin-
gle symptoms and their associated factors (Knorst et al.,
2019; Lim et al., 2019; Sharma & Sharma, 2019). Although
this method has created a specific perception of each symp-
tom, its main limitation is that many people with COPD
experience multiple and concurrent symptoms. In addition,
Lenz pointed out that interventions considering diverse con-
current symptoms are more effective than independent inter-
ventions focusing on single symptoms (Lenz, 2018).

The concept of the symptom cluster first appeared in the
fields of psychiatry and psychology before it was incorpo-
rated into general medicine (Aktas et al., 2010). The term
symptom cluster was first proposed by Dodd et al., who
defined it as three or more concurrent symptoms that are
related to each other but are not required to have the same
aetiology (Dodd et al., 2001b). In 2005, Kim et al. revised the
definition of symptom clusters as “two or more concurrent
symptoms as constituting a symptom cluster that are related
to one another and are relatively independent of other symp-
tom clusters” (Kim et al., 2005). Therefore, the science of
symptom management has emphasized the conversion from a
focus of targeting single symptom to exploring symptom
clusters that may improve symptom management by focusing
on multiple symptoms at the same time (Miaskowski et al.,
2004). Comprehensive understanding of the phenomenon of
symptom clusters in people with COPD allows for more thor-
ough symptom assessment and conduct strategies for targeted
symptom management to improve patient-centered outcomes
and satisfied experiences of care (Kwekkeboom, 2016;
Morjaria & Polosa, 2010). A growing number of robust stud-
ies have identified, investigated, evaluated, and explored
symptom clusters among patients with cancer (Aktas, 2013),
and these clusters have expanded to other chronic conditions
such as cardiovascular disease (DeVon et al., 2017), chronic
kidney disease (Lockwood et al., 2019), and human immuno-
deficiency virus (Zhu et al., 2019).

In the clinical setting, nurses play a prominent role in the
assessment of symptoms. If nurses possess knowledge of
symptoms that typically occur concurrently, then they will be
able to anticipate and investigate further into other potentially
related symptoms (Lacasse & Beck, 2007). This may result in
more efficient use of limited patient—provider time and poten-
tially uncover symptoms that might, otherwise, have been
overlooked (Kwekkeboom, 2016). Moreover, through a
holistic approach, nurses may more easily be able to identify
the presence of a cluster and then develop effective symptom

management strategies or self-management intervention pro-
grams to improve the quality of life of COPD patients (Lim
et al., 2017). The organizations of the National Institute of
Nursing Research and Palliative Medicine and the American
Academy of Hospice have proposed symptom management
as a focus for research, thereby devoting financial resources
and education in this area (Coyne et al., 2018). Therefore, it
seems intuitively reasonable that nurses are able to recognize
the co-occurrence of specific symptoms, which leads to the
development of more efficient and effective symptom man-
agement strategies and the development of clinical guidelines
(Dunn et al., 2018).

To date, there is little consensus on the definition of symp-
tom clusters, either methodologically or conceptually, both in
clinical practice and in research (Miaskowski et al., 2017).
Validation of the concept of symptom clusters is complicated
and difficult because evaluating symptom interrelationships
involves many methodological challenges, specifically the
study design, theoretical framework, measurement tools,
symptom dimensions (severity vs. intensity vs. distress vs.
prevalence), statistical methods to identify the cluster, statisti-
cal “cut-off” points to define clusters, and characteristics of
study samples, which may contribute to these inconsistencies
of symptom clusters (Xiao, 2010). To date, there has been only
one literature review examining symptom clusters among
COPD patients. This review therefore focuses on studies pub-
lished in English between 2005 and 2018 (Jenkins et al.,
2019). The review summarized the compositions of COPD
symptom clusters and examined statistical techniques and
instruments for symptom cluster formation. However, it did
not critically report the presence of theoretical frameworks
that guided research in symptom clusters, synthesize the
approaches used to select symptoms, and the statistical meth-
ods adopted to identify symptom clusters and examine factors
associated with symptom clusters in people with COPD. In
addition, because of language limitation, the study by Jenkins
et al. may have omitted some studies meeting the inclusion
criteria, such as Chinese studies. Accordingly, the composition
of symptom clusters summarized in the study may not be com-
prehensive enough. Therefore, it is vital to address these out-
standing concerns by rigorous appraisement, including the
composition of symptom clusters, the methodologies applied
in previous studies to identify symptom clusters, and the fac-
tors associated with symptom clusters in people with COPD.

In this study, we aimed to identify, systematically appraise,
and synthesize available evidence on symptom clusters in
people with COPD, specifically focusing on the following
objectives: (a) investigate the composition of common symp-
tom clusters in COPD; (b) critically review the methodologi-
cal elements of COPD symptom cluster papers, including
theoretical frameworks, approach to symptom selection,
common symptom assessment instruments, symptom dimen-
sions, and statistical methods used to derive symptom clus-
ters and (c) examine the factors associated with symptom
clusters.
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Methods Quality Appraisal
Design Study quality was assessed using the Appraisal tool for

We conducted a systematic review to identify published
studies on symptom cluster among patients with COPD. We
followed the guidelines of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (Moher et al., 2009).

Search Methods

We searched the databases MEDLINE (Ovid), EMBASE
(Ovid), CINAHL(EBSCO), PsycInfo, Web of Science, and
China National Knowledge Infrastructure. The search results
were limited to articles published from database inception to
the present day. The language of publication was limited to
English and Chinese.

In MEDLINE, we searched articles using the following
Mesh terms: ([“Pulmonary Disease, Chronic Obstructive”
OR “Lung Diseases, Obstructive”] OR key words [chronic
obstructive pulmonary disecase OR COPD OR Obstructive
Lung Disease OR Obstructive Lung Diseases OR Obstructive
Pulmonary Disease OR Obstructive Pulmonary Diseases OR
Acute exacerbation of COPD OR acute exacerbation of
chronic obstructive pulmonary disease OR AECB OR COAD
OR Restrictive Lung Disease OR airways obstruction OR
chronic obstructive airways disease OR emphysema OR
bronchitis]) AND (Mesh terms [Syndrome] OR keywords
[(symptom* adj2 cluster*) OR (multiple adj2 symptom*)
OR (symptom* adj2 constellation*) OR (concurrent adj2
symptom*) OR (symptom* adj2 combination*) OR (symp-
tom* adj2 co-occurrence) OR (synchro* adj2 symptom*)).
An example of the full search strategy used in the MEDLINE
database is presented in Table 1.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (a) quantitative stud-
ies (primary and secondary analyses of dataset) aimed at
identifying symptom clusters or interrelations between two
or more symptoms in people with COPD, or quantitative
studies tested statistically for a symptom cluster within a set
of symptoms, and (b) qualitative studies aimed at exploring
symptom clusters or interrelations between two or more
symptoms in people with COPD. Any type of medical setting
was eligible for inclusion. Theoretical articles, editorials,
commentary/discussion articles, review articles, methodol-
ogy articles, abstracts, and articles focusing on one specific
symptom were excluded.

Titles and abstracts were screened based on the inclusion
and exclusion criteria. All identified citations were imported
into EndNote X9, and duplicates were removed. Screening
and selection were independently conducted by two review-
ers. Discrepancies were resolved through discussion between
the two reviewers until a consensus was reached.

Cross-Sectional Studies (AXIS tool) (Downes et al., 2016).
This scale is designed for nonexperimental research and
includes 20 items that measure aspects of study quality. Each
study was assigned a score from 0 to 20, with higher scores
indicating a lower risk of bias (higher study quality). Two
reviewers independently conducted the assessments. When
there was a divergence in scoring, the reviewers discussed
the item further until a consensus was reached; if necessary,
a third reviewer was consulted.

Data Abstraction

The two reviewers independently extracted information
from the included studies, including data on authors’ names,
year, location, primary aims, design, theoretical foundation,
sample, symptom assessment instrument, analytic tech-
nique, number of symptom clusters, specific symptoms
within each cluster, additional findings, and limitations.
Discrepancies were resolved through discussion between
the two reviewers.

Synthesis

In this review, we were unable to synthesize outcomes in a
meta-analysis because of the heterogeneity in sample charac-
teristics, research designs, and outcomes. Therefore, this
review represents a narrative synthesis, which refers to “an
approach to the systematic review and synthesis of findings
from multiple studies that relies primarily on the use of
words and text to summarize and explain the findings of the
synthesis” (Popay et al., 2006). We reviewed the matrix
tables to synthesize the data from the included studies and to
identify consistencies and inconsistencies across studies.

Results

Search Outcome

Figure 1 shows the PRISMA flowchart for the article retrieval
process. The search was conducted in six databases, and
additional sources yielded 8,329 articles. After removing
duplicate articles, 7,248 remained and were entered into the
screening process. We excluded 7,205 articles after reading
the titles and abstracts and further excluded 33 articles based
on a review of the full text. Consequently, 10 articles were
included in this narrative review as summarized in Table 2.
Overall, 9 of the 10 studies were cross-sectional (Breland
etal., 2015; Lietal.,, 2013; Lim et al., 2017; Park & Larson,
2014; Park et al., 2012; 2013; Srirat et al., 2014; Wu et al.,
2020; Yang et al., 2020), one of which used a longitudinal
design (Srirat et al., 2015). No qualitative study explored
patient experience of symptom clusters. Articles were
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Table 1. Search Strategy Example: Ovid (MEDLINE).

Search Terms

#| exp Lung Diseases, Obstructive/
#2 exp Pulmonary Disease, Chronic Obstructive/

#3 (chronic obstructive pulmonary disease OR COPD OR Obstructive Lung Disease OR Obstructive Lung Diseases OR Obstructive
Pulmonary Disease OR Obstructive Pulmonary Diseases OR Acute exacerbation of COPD OR acute exacerbation of chronic
obstructive pulmonary disease OR AECB OR COAD OR Restrictive Lung Disease OR airways obstruction OR chronic obstructive

airways disease OR emphysema OR bronchitis).mp.
#4 1 OR2OR3
#5 exp syndrome/

#6 ((symptom* adj2 cluster*) OR (multiple adj2 symptom*) OR (symptom* adj2 constellation*) OR (concurrent adj2 symptom*) OR
(symptom* adj2 combination*) OR (symptom* adj2 co-occurrence) OR (synchron* adj2 symptom*)).mp.

#7 Search #5 OR #6
#8 Search #4 AND #7

Records identified through database
searching (n=8328)
Medline (n=1590); EMBASE(n=635);
CINAHL(n=1069); PsycInfo (n=15)
Web of Science(n=5012);
China national knowledge infrastructure
(CNKI) database(n=7)

I Identification I

Additional records identified
through other Sources
(n=1)

l

(n=7248)

‘ Records after duplicates removed ‘

=

Records screened by title & abstract
(n=7248)

Records excluded
(n=7205)

|

Full text articles assessed for eligibility
(N=43)

Full-text articles excluded
‘—D (n=33)
* Not focused on multiple symptoms(n=14)

*+ Focused on clinical phenotypes(n=10)

* Not COPD population(n=1)

+ Not focused on association of symptoms(n=3)
* Review articles(n=2)

Studies included in the systematic review
(n=10)

* Methodology articles (n=1)
* Not relevant(n=2)

I Included I | Eligibility |

Figure 1. PRISMA flow diagram of potential studies through eligibility determinations.

published between 2012 and 2020; nine were written in
English, and one was written in Chinese (Li et al., 2013).

Quality of Studies

The results of the quality assessment of 10 eligible studies
using the AXIS tool (Downes et al., 2016) are presented in
Table 3. AXIS is used for assessing the quality of a study, but
it is not an implicit measure of study bias (Downes et al.,
2016). The mean total quality score was 16.3 (range 11-19).
Our analysis revealed that all included studies had clear
study objectives and employed an appropriate study design
related to the objectives. Only four studies (Park & Larson,
2014; Park et al., 2013; Srirat et al., 2014, 2015) reported an
estimated sample size using appropriate statistical methods.
Eight studies (Lim et al., 2017; Park & Larson, 2014; Park
et al., 2012, 2013; Srirat et al., 2014, 2015; Wu et al., 2020;
Yang et al., 2020) clearly defined the target/reference popu-
lation and had an appropriate sampling frame. Two studies
(Breland et al., 2015; Li et al., 2013) had no selection

process. Five studies (Park & Larson, 2014; Park et al., 2012,
2013; Srirat et al., 2015; Yang et al., 2020) addressed and
categorized nonresponders. All the studies that included risk
factors and measured outcomes were appropriate to the aims
of their study. Two studies (Li et al., 2013; Srirat et al., 2015)
did not present the statistical significance of the key vari-
ables. All studies sufficiently described the methodology so
that it could be repeated. All studies presented adequate data
of basic characteristics and described their results com-
pletely. However, only one study (Yang et al., 2020) catego-
rized nonresponders and reported profiles of nonrespondents
to the survey. Except for one study (Li et al., 2013), all others
provided information about methodological limitations. Two
studies (Li et al., 2013; Park et al., 2013) did not provide
information on ethical approval.

Sample Characteristics

Studies were usually conducted across four countries, namely
China (Li et al., 2013; Wu et al., 2020; Yang et al., 2020),



(panunuod)

MO sEM adoDd pim (%TINITAI
91B3S [B3USW 3[eds 10O s129(qns uo 1oedwi aAnedsu sisAjeue (%£79)89 [BUOI1295-5504D)
ay3 .oy eydje yoequou ay3 ® prY pue ‘awodul Ajyuow an3iey pue uap.osip das|g 123sN2 suedW- ‘YDd (%2°27)9¢ :udisaq
pue {gdOD YIIM PaIeIDOSSE  PUE ‘[9A9] [eUONEINPS ‘988 9y) J1a1snp dasjs—andno4 :g 21snD sishipuy (%8°€) § 100 uo sDO§
sJa3sn|2> woidwiAs ul sadueyd uo 3uipuadap ‘Apuedyiusis uoissaudap pue A1eixuy DD pue D ‘saedd [edjuld :a3e1s pjoo JO $39y9 a3 aJojdxa
[euipnaiSuoy Ayauspi Jou paJayip s4a3snj> woidwAs ay | 131N PoOy/ (7 431N ‘solyde.dowsp usized %798 = 3B (2) tsonsiieIdRIRYD
PIp ‘|[eWS 3J9M  TOD dno.gqns woidwiAs yanow  ‘sd3 ‘o[eds an3oeue [ensia saeak [ed1ul]d pue sOS LENION]
Yam s193(qns pue s1dalgns -y3iy pue dnoudqns wordwAs AJp pue ‘smyeas [euonouny [edisAyd ‘eaudsAp ‘y o|eds dos|s uealuoy| ‘|vS yoeoudde /'8 F 569 = 28 uealy uaamiaq diysuonea. yanog
9BWRY JO SudaqWINU Y| -MO| se payiusp! ‘padiaws Ja1snp [puonounj-Aioipaidsay :| 491snD ‘1ag ‘4.1IDVA ‘©eds 81og woldwAs 0l = N ay1 21e3nsaAul(q) ‘2100
‘suonbywir] sdno.8qns 1ounsip om | payiuap! s9snpd woidwAs 9.y | :(s)uswinisul  UOWWOD-1SOL adod DS Ayuapi(e) :wry ‘e 30 wr
Suieams pue ‘yiesuq Jo ssaudioys
1DaMS—DaUGSAQ 3 431N
Yyanow Aup pue 21139dde jo >de
S|qe|ieAR J0U 19 % 4918n]D
9J9M PUODDS BUO Ul SWIN|OA y3noo pue Suidas|s Aynduq
Auoreaidxa pad.oy Joy sBuipuy daajs pagimsiq :g 491N VYW PUB 43 [eUOND9s-550.1D)
pue uoneiuasaidau jo yoe Asmo.p 3uijasy pue ‘ured ‘A34sus jo djoe :sishpuy %TSS = 9B :udisag
:9jdwes ay3 ‘swoidwAs an3nbj pup uibg :7 121N ODD pue ‘saen (seah g6—| 98urd) “1oOYH
paie[@i-gdQOD dWos Jo adoD Yyam ajdoad Buiksiom pue ‘pes 3ulj99) ‘snoAau 3uljesy [ea1unpd ‘solydessowsp opoiddp 1’6 F T69 = 288 ues} PUE SDS U2aMIDq BUIYD
3]9B7 aUsWINIISUL SYSA @Y1 u1 3y1] Jo Aufenb uo s109ye worduwis [poiSojoyphsy 1| a1snD uaned ‘SYSIW ‘1DD wordwis $S1 = N diysuoneas ay3 sujwexs “(0202)
:suonbywr]  9ARe3sU pey sJa3sn|d woldwiAg paiauap! s493sn|> woidwiAs A1y :(s)uswn.su) 9(qissod-y adod (9) !sDs Ayauspi () wiry ‘e 39 NAA
J93sn)d siy3 jo A3ojona
40 wsjueydaW [ed130j01q ay3 (%57T€) 6% *Al
S|9A9] 1 Dd PUE dyD pue pajuasaudaua 4gyD pue uaasnp (%'9¢) SS [BUOI1295-55047)
$DS uU2am1aq sdiysuonefa. [eUOIOWS 3Y3 USAIMIAq Asmoup 8uljaay pue ‘48nod ‘A3iaud (%6'61) 0€ :udisag
ay3 paulwexa Ajuo AiliaAss UOI3BIDOSSE JUBDIUBIS DY | O >PE| ‘Yanow Alp ‘Yaesuq Jo ssaudIoys (%T11) L1 'sajewolq
woldwAs jo uoisuawip ayy Adeaays 8nup pajeyur Jarsnp jpuondunj Aiopaidsay 1z 4a1snp VY1 Pue 43 :a8e1s pjoo AJorewiwepyul pue sHS
8uisn s payluspl ‘DS Xe| pue ‘s3n.p pajeyul jo J|9sAw 91| 3,uop | pue ‘Sune.IUSIUOD SISADUY SYSIWNY “DYWW 97’19 = u2ami1aq diysuonea
oBS UIYIIM PaIsIXd Os[e  98eSN-UOU ‘|||g MO| 03 paiefa. ur Anoiyip ‘Buidesls Anoiyip ‘Suikiiom ‘12D ‘sadreuuonsanb a3e ues|y aJo|dxa () pue ‘sD§
1IeA Inq ‘usaied d|qels sem DS [euonduny Aiojeaidsay  ‘9|qearidr Suijaay ‘pes Buljady ‘snoAlau Suijpay UOIIBLWIOJUI 9SEISIP yoeoudde %8F8 = 9Bl YIIM PIIBIDOSSE S101D8) BUIYD
ApAnejad & papiroad AluQ 9403 YW PUB [DD Yam 11sNp> [puonowy :| 491sn)H pue djydes3owspoldog woldwAs 1§51 =N Supusnjul auojdxa (q) “(0202)
suonpywr] Pa1BIDOSSE SEAA DS [BUONOWT paiuap! s191sn> woldwAs om | :(s)uawnnsu) s|qissod-||y adodav sDG 21e8nsaAu| (B) :wry  °|e 39 Sue)
suopelw s3uipui4 [euonippy J91sn|D yoeg anbiuyda | JnAjeuy pue uondd|Rs ojdweg ugisa@ pue wiy Alewriy uoned’0T
IM swordwig dyioadg (s)auswnuasu| Juswissassy  wWordwAs Joy ‘{(aeayp)
s491sn|D woladwiAg jo JaquinN sayoeouddy Joyany
'S9IpPNAS PapN|au| 3Y3 JO $D1ISIISIdRIRYD) T d|qeL

399



(panunuod)

“parRul

3J1] Jo Auenb paiejpu

-an3ney asiom paidipaad
swordwiAs uoissaudap JaydiH

9yl Jo Auenb paeja-eaudsAp

2q Aew jusawredw 9sJom paidipaud jusuireduwl

(3eay 01 anp 10u) Suneams pue 0y Suljaay

‘8uljdun Jo ssauquinu ‘Buiyreauq Aynduyip

‘Paysny} 928} ‘USWIOPGE Y3 Ul 1IOJWOISIP
Jo ‘uonsadipur ‘Sunjpoyd jo 3uiPay
$S9.1SIp pa1D[a.-A101D4IdSaY p 4A1SN)D

Xe[aJ 03
9|qeun pue ‘snoAJau ‘Suljquia.ay puey ‘Ajeys
SSQUSNOAIIN (€ 431SN|D

|oJ3u0d 3uiso| jo Jesy pue ‘Buiuaddey
1SI0M JO Jed} ‘PaIjLLIY ‘BUIAp Jo Jes) ‘pa.eds

paieRI-gdOD Jo saodau [euonouny jo A3119A9S D34 :7 2Isn|) YW PUD Yod |DUONDAS-5501)
pue ‘uoneiuasaidau jo yoe AdOD 49A0 Auaisew yum Suioed Jo Suipunod 1iesy sishipuy %¥6 = e :udisag
:9dwes ay3 ‘s3uipuly 3uasaud  UOIBIDOSSE SAINESDU B Po[EdAd.l pue ‘s89| Ul ssauliqqom ‘Apeaisun ‘oposida 6-OHd PuUp DYW saeak  aJi Jo Aupnb parbjpi-qd0d
33 PUIXd pUE WUOD O3 uswredw [euonouny Sunurey ‘sssupapeayaysl| Jo ssauizziq Dy :suibwop djij-jo-Aupnb ppoiddp ¥6'8 F 95'99 = 98¢ uesly M $OS Jo uonDIDOSSD vsn
POpaau S| 3IOM [BUOIIPPY adoD pue ‘swoidwiAs $S2J1SIp JADWOS [DIBUID) [ JAISN|)  J0j uondipaid [apow pup |yg wordwis 91 =N ay1 ss920D (q) pup SIS “(5102)
‘suonbywr] uoissa.adap “9asn|d Jeay payiuap! s193sn|> woidwAs anog :(shuswinisuj jqissod-jly adod Awaixup Afnuapy () :wiy “[e 39 pueig
PaAJasqo
9J9M 3WID JSAO SJ4ISN|D
uyum swordwiAs [edisAyd
pue [edi8ojoydAsd usamiaq
SuonisueJl Yioy-pue-peg
a1e4 uonedljdad jo 3samo| uonesuas juesea|dun pue ured :g 121sn|D
ay1 pey Anoiyip uoneidsay uoneJaife doa|s i} 42N
%001 ©3 %09 Aynoyyip uoneaidsay :g 423N
wo.y pasue. 423sn|d AILISASS SuIPSp uonduNy AIowal 17 493IsN)D
yoea ul 93e. uonedl|dad ay | swajqo.d [euonowy :| I23sn|D
%001 ©3 %/°99 paijnuap s1a1snp woldwids anly
wo.y padued Ja1sn[d sSSP (ssa1s1p wordwiAs) 7 awn b 431sn)H (%9°€) 6 :Al
yoea ul 93e. uonedl|dad ay | SSOUBIM dasnw Alojedidsay 7 J93sn|D (%7 €$)801
%00] 03 uonesuas jueses|dun pue uied :9 Ja3Isn|D (%9°Sh)¥ |
%¥p'G6 WOy saued 4aasn|d uoneusalfe dag|g :g J1sN|D (%9°2)61 11
Yoea Ul suolsusaWIp Y10q Jo $S9.351p pale[a.-andned i 493Isn|D :a3e3s pjoo [euipnaiduo
93eJ AJJE[ILUIS Y3 ‘7 BWN Y Anoyyip uoneaidsay :g J491sn|D %TL9 = e :udisag
%001| ©3 %G/ wo.y aulap uonRdUNY AIOWd|, 17 493SN|D vod saeak B3S pue AaLiejiwis
uonejuasaudas  sadued ua1sn yoea ul (ss.43SIp swojqo.d [euonowy :| Ja3IsN)D sishipuy ppoiddp 9|/ ¥ €0°|/ = 98 uesy SE ||9M SE suolsuawip puejiey ]
jope 9jdwes sy pue A31I9ASS) UOISUSWIP Y30q paynuapi siarsnp wordwis usaas Old 9539 worqwids 0ST =N $S.3SIP pUE A31I9ASS “(s107)
suonDUWIT  JO 93Bd AJJR|IWIS SYI ‘| dWN Iy (ssaa1s1p wordwiAs) | awn 1p J21SN)D :(s)ruawn.nsu) 9(qissod-y adod ul sDS aJojdxa :wry  °|e 39 3RS
suonelwr s3uipui4 [euonippy J91sn|D yoeg anbiuyda | dnAjeuy pue uond3es ojdweg udissq pue wiy AJewrid uonesoT
IM swoldwig oyioadg (s)auswinuasu| JUSWISSISSY woadwiAs Joy ‘(1eap)
s491sn|D woldwig jo JaquinN sayoeouddy Joyainy

(panunuod) ‘g s|qe L

400



(panunuo)

9dourwW.IO)IRd

[euonduUN} Ul (%67 67) ddUelieA
auedlyiudis paurejdxa uolednps
JO [9A9] pUE ‘snels [euolows
‘(] 493sn3) swoadwAs uanss

uonedisuod pue UOHEBULIN YIIM SWD|O.Id
swoidwAs om] :g Ja1snH

ssauizzip

pue ‘syeams ‘paieolq Suljody ‘ASmo.p
Bul93) ‘yanow Aup ‘y3nod ‘A8usus jo e
swordwiAs uaAag :7 Ja1snp

[eUON295-550.1D)

JO 24025 A3119ASS uBSW 93y Suikiiom pue ‘pes 3uljesy ‘Yreauq :udisag
| 42snj>  jo ssaurdoys ‘uidas|s Ay ndyp “199)/spuey ¥IW Pup voH ‘v43 % €79 = 3 9ouew.IopRd
$9SDASIP 9Y3 JO 2025 A31I9ASS UBSW ul 3uidun/sssuquinu ‘snoAdsu 8uljedy ‘ured ssishpuy saeak [euonouny pue s
Jo fiuaass sy Jof aunspawi  pue SyS) Jo swoadwiAs ‘a.u0ds swoldwAs UsASS 3| Jarsnp 4S-1d ppoiddp $9'y F €7 1L = 98 uesy usamiaq diysuoneau BUIYD
auulap p apiAoid J0UUD) 2101 SYYS|A O3 PaIe[aU ISOW (sisAjeue 4o1d®)  puD 4S-SWOd ‘SYSW DYWW woyquwis 901 =N ay1 aujwexs (q) pue ‘(€102
suonowry SEM ddUuBWL.IOLIRd [BUONDUNY UO Paseq) pPaliuap! s4aasn|d woldwiAs 2a.y ] :(s)ruawn.nsu) 9(qissod-y adod sDS Ayausp] (e) wiy ‘eI 1
Jowelade.ed pue
(s@IvSN) s3nup Aiorewwrejul
[eploasasuou 3upe| 9 Ja1snD
'»jooq
Buipeau pue ‘sanIADE snoiSija.
Suiwioyiad uo Suikead
Jo uoneypaw duppoe.d
“1snw 4o s8uos 03 Suiuay
‘wejozedadfe Supfe] g 418N
'3512.09X3 [J2Ua8 pue ‘9dueISIp
Jo Suiuanioys ‘saniAnde (%9°€) 6 :Al
8upnpau “Jole|ipoyduo.q (%T€p) 801
e Supfe] 4 Jo18n|) ssauxDam dpsnu A101paidsay i/ 4a1sn)) (%9°Sh) ¥1
ENBNENE] uonDSUSS JUDSDI|GUN puUD UIDY :9 131SN|D (%9°2) 61 11
Suoj 001 aq Buiyaeauq deap pue ‘uiysnod uonpJdYD dads :§ 4A1sND :28e1s pjoo |DUOND3S-550.)
8w saupuuonsanb a19/dwod  2ANR9YR ‘@nbiuyde dif pasand $S9.1SIp pa1DJaJ-aNn3ND f J91SN|D %T L9 = O :udisaq
pup Anunod au Jo suoiSas ay3 Buisn ‘p10423ISOd1I0D Aynoijip uonp.idsay :¢ Jaasny vod saeak 131SNP YoD3 J0j pasn
43410 Ul gdOD Y1M SIDY] 01 Suifeyul ‘s8n.p cnkjodnw pue auipap uomounj Alowayy 1z 4a1snp sishipuy ppoiddp 91'L ¥ €0'I £ = 28 uesy 21821028 JUdWASDUDW puejiey]
9|qpzipauas 3q 10u Apw sSuipuiy JolepoydUO.Iq BuDfR| £ J3ISND swiajqoad [puonows :| Jaasny OsWs pup Did 9539 wolrdwis 0ST = N 2Am3YJa pup ‘sHS ‘ssasisip ‘#107)
suonoywry SIUSWIIBDI] 1S3 PUE SI2ISN|D) paiuap! s193sn> woldwAs usasg :(shuswnasu| 9|q1ssod-|y adod wordqwids aJojdxg :wiy ‘e 39 IS
swordwiAs
9j3uls uey3 Ayjeiow yaum
diysuonejaa uedyudis adow
pey sdnougqns J21sn|> woidwiAg
adOD @3elepow swoldwAs
-03-p|iw yum 3jdoad o1 JO S|2A3] MO| YuM 3s0Y3 uey3 swoldwAs Jo S|PA3| MOJ ||y 1€493sN|D
9|qezijesauad aq 10U Aew dn-moj|o} Jea4-G ay3 18 palp swoldwAs Jo s|PA9| 1BIapOU || (T J9ISN|D sisAipup Aippuodas
s8ulpuly pue ‘asn aJed yajeay SAeY 03 A[9)|] SJ0W S.49M pue swoldwis Jo sjpA”] Y31y |1y 1| J91snD uoissaidal uondNIISqo |DUO0NDIS-SS0.D)
10} suosea. ay3 Uo paureiqo 9.J0W $IJIAIDS D.4BD Y3[eay (sBunes wordwiAs 211s150] 1DUDARINW PUD YOH MOJJIIE J9A3S ||y :udisaq
9Q 01 9|qBUN SEM UOIIBWLIOJUI pasn swoidwAs Jo spPAs| ySiy Jnoy uo paseq pag.aws su91sn|> dnoudqgns) :sishipuy %5'€9 = dB “Ajpriow VSN
P9|1BISP 3]qE|IRAR DU9M yam sauedidiied 'sdno.dqns painuapi siaasnp dnoadqns aaay| 9€-SOW pooiddp  |7T0] F £6'S9 = 95 uesy pup asn 2.pd yipay ‘#1027
A11pigJowod 1oy erep oN usamiaq Apuedyiudis an3nej—uoissaudap—A1aixue—eaudsiq pup ‘|gg VLS D90S wordwiAs 16§ =N uo pasafjip sdnoi3gns uos.e
suoppbywr] paJayip a1 Jo Aend paynuapi sa1snp wordwds aip| sug :(s)uawnasu) uowwiod 1o/ adod MOy BuIwIRIQ Wiy pue >Jed
suonelwr s3uipui4 [euonippy J21sn|D yoeg anbjuysa ] snAjeuy pue uondd|Rs ojdweg ugisa@ pue wiy Alewriy uoned’0T
A swoadwiAg oydadg (s)auswinuasu| JUSWISSISSY woadwis Joy ‘{(aeap)
s423sn|D) woadwiAg jo JaquinN saydeoddy Joyany

(panunuod) -z sjqeL

401



*3591 SUD|[eM SIINUIW XIS ] WAAG PUE 3[ed5 an3ojeuy [ensiA eaudsAq :SYA ‘A1olusAu| A1RIXuy 3IeI3-9383S (V1S
aJreuuonsanQ yaea.g jo ssaulioys :DGOS ‘adieuuonsangdd soieie.as auswadeuel woidwis :DSIAS 9825 UONEININIDY AIIUSP|-J9S UBISY MT-UUINS 1\/|SY-TS ($493sn|d woldwAs :sDS ‘Alolusaul L1sixuy Jadiaqpaids v

19[2G JUBWISSISSY WOIdWIAS [BLIOWS :SYSIWY ‘O)1] JO A[enD) 10D ‘W04 1I0yS—SD18IS POOJ| JO 3[1JO.d 4S-SIWOd ‘4IBUUONSINY) UOIEBLWLION| [BUOSID] :D|d ‘6-21BUUONSAND Y3[edH IUDIIR] :6-OHd ‘UIUOIID[EI0.] 1] Dd ‘SisA[eue
Jusuodwod [edidulld (yDd O[S JUBWSSIssy WoIdWAS [elIOWS] :SVYSIA 9]BdS BaudsA( [12UN0D) Yoaeasay [edIPal (DY (S9SA[BUR UOISSD30U 9IBLIBANINW \/Y || ‘ASAING UI[BOH WIO04-140YS Wa|-9¢ APNIG S9W02INQ [P :9€-SOW
t9edg eaudsAQ [1PUNOD) Yd.aeasay [edIP3y PAYIPO :DYIWW A2AIng 1ioddng [e1005 ApMig saWoINQ [e21p3)y PAYIPOIL SS-SOIWW ‘Uolssa.8ad Jeaul] a|dnjnw Yy ‘SIsA[eue uoissaJSa. d13sIS0T (YT 9[edS dUBWLIONR Adjsjouey|

:Sdl a4 jo Apenb paejeu-yaea JoDOYH ‘uoissauSad a|di3nw [edIyd rISIH YW H ‘SISA[BUR J93SN|D [BDIYDIRISIH YDH (W04 3J0YS—AJOIUSAU| SDUBULIOLIS [BUOIDUNY :4S-|d4 ‘DnSned—Adeiay ] ssauj|| 21UOCIYD JO JUBWISSISSY
Jeuonoung :4] |DV ‘sisA[eue 101oe) A1orelo|dx] 143 ‘DJreuuonsand) aseasiq A1oieidsay dluoayd :DYD aseasip Areuownd 9ANINIISGO dIUOIYD :QdOD d4reuuonsandd adoD [e1uld :DDD Xapul AIpIGIowod uosjieyd

110D xapul ssew Apog :||Ng 3sIPPRPayD woldwiAg ewesAydwy sniyduoag :Ds3g ‘Adolusau] uoissauadeq yaog :|Qg ‘A103usAul AIaixuy ddag :|yg ‘@sessip Aseuow|nd SA13ONIISQO DIUOJYD JO UOITRGIDIEXD 9INdY :QdODIV 230N

'SVSW 243
Ul passasse pue pappe Jou

“AjoAndadsaa /70—
=4 PUB gy 0~ =4 °LT0~

uonedisuod pue UONEBULIN YIIM SWI|qO.d
sworquwiAs om :€ 4a1sn|D

ssauizzip

pue ‘syeams ‘paieo|q 3uljody ‘Asmo.p
Bues) ‘yanow Aup ‘y3nod ‘A8usus jo e
sworduwiAs uaAss :7 4a1sn|D

[eUON295-550.1D)

sem Bwyse Jo swoldwiAs = 1670~ = 4 ‘SVYA pPue Suiksiom pue ‘pes 3uijasy ¥IW Pup YoH V43 %1'06 = 9B :udisag
ads ‘saseasip Jo AI1IaAdS ‘DU ‘SYSIA Jo swordwAs ‘yaeauq jo ssaurdoys ‘uidas|s Ayndyp sishipuy saeak souew.iopad [euonouny
33 J0j 24NSEAW SUYSP  ‘©401S [I0I SWYS|A DY Ul duofe ‘8uljdun/ssauquinu ‘snoAdau 3ulfdy ‘ureq 4S-I1d4 PUD VISY-S ‘SS yppoiddp F 0'G. = 93euesl| uo swoldwiAs Jo 51099 vsn
& opiro.d 10u ssop Apmg eoudsAp yam pazeja. 3sow SWoIqIAS UaASS 1| J91SND -SOWW 4S-SWOd ‘SYSW ‘SVA wordwis $S =N 9Ya pue ‘sDS ‘swordwiAs (2102
‘suonbywir] sem dduewWL.IOLIRd [eUONRDUN payiuap! s19snpd woldwAs 9.y | :(s)uswinisuj jqissod-jly ddOD  IUS.UNdUOD dUIWEXT Wiy  "[e 39 ey
Suiuonouny [e120s Yam
paaeosse Apueaiudis a.uom
sdno.gqns ua1sn|d> woadwiAg
Ayoeded asppaaxs sisA|eue Auepuodas
pasea.dap pue Sujuoiduny [eUON3s-550.17)
swoidwis jo suoisuswip Jamo| pey swoidwiAs jo :udisag
JuaJayIp Aq pa1daye aq Aew s]2A9] Y1y yum sauedidney sworduwiAs Jo S[aAS] Moy ||y :Z431sn]D YWH uononJaIsqo AjAnoe
s3uipuy pue syuswn.asul sdno.gqns swoidwis Jo sjeas) y3iy |y | 491snjy  pup 1531 24pnbs-jyd 4o 1593-] MO[IIE 24ASS ||\ [ea1sAyd pue ‘Aaoedes
Pa.4n1on.3s Jo yoeT :9n3ey JO  UIIMIDQ JuSIaYIp Ajpuediiudis (sSunp. wordwis YoH %9°€9 = 9Bl asppJaxa ‘ujuonouny
JUBWSSISSE ‘{QdOD Jop|IW  949M 153 3 UadAxo Buisn pue 1noj uo paspq padiawa s4a1snp dnosdqns) :sishpuy saeak ‘$213514910B.IBYD Ul
Yam sauaned o1 pazijessuad ‘S|9A9] SWIODU| pUEB UOIIBINPD paynuapi siaasnp dnoa3qns om| 1WM9 pup ppoiddp  |170| F £6'S9 = 988 ues|y sdno.dqns jo sedusByIp VSN
9q J0uUUed S3|NSa. Y| 49431y yum sauedionaed jo an3npj—uoissaidap—A1aixup—paudsig ‘96-SOW 1a9 VLS D90S wordwis 965 = N a3 auojdxs (q) pue ‘(€100
suonpywr] uonniodoud sys pue a8e ues|y paynuapy 4a1snp wordwds asip| suQ :(shuswn.asu| uowwiod 10|/ ado> sdnoudqgns Ajuapy (e) wiy ‘e 39 deg
suonelwr] s3uipul4 [euonippy J91sn|D yoeg anbiuyda ] onAjeuy pue uond’|eg o|dweg udisa@ pue wiy Alewriyd uonedoT
IM swoldwiAg oydadg (s)auswinuasu| JUBWISSISSY woldwiAg a0y ‘(4o )
s491sn|D woidwiAg jo JaquinN sayoeouddy Joyny

(ponunuod) 'z a|qe L

402



Ll Ll I 8l 8l €l 8l 91 91 6l 2403s [e30 |
I 0 0 | I | I I | I (paurelte sauedidied Jo 3uasuod Jo [eaoudde [ed1yad SEAAQT
{$3|NsaJ 3y jo uoneraudiaiul
| | | | | | I I | | SJoyane ay3 3109 Aew Jey) 3s2433Ul JO SIDIHUOD JO $324n0s Sulpuny AUB 3U3YI SIIAA 6|
| | 0 | | | I | | | {Passnosip Apnis ay3 JO suonelIWI| 3Y3 IIAA 8]
| I | | | | | | | | iS3NsaJ aya Aq paynsnl suoIsN2UOD pue SUOISSNISIP SJOYINE Y3 BUSAA /|
| I | | | | | | | | iPa1uasaud spoylaw a3 Ul paqLIdSIP SISA[eU. Y3 J0) SINSI YL DUIAA ‘9|
| I | | | | | | | | {3UD1SISUOD A[[BUJDIUI SINSDU BYI BUSAA S|
0 0 0 0 0 0 0 0 0 | {P2qLIdsap suapuodsauou Inoqge uonew.ojul sem ‘aieidoadde j| p|
0 0 | | 0 0 | 0 0 | iselq asuodsaauou INOQe SuJadU0d 3sied 33ed asuodsau ay1 seoq ‘€|
| | | | | | | | | | iP2qLIdsap Aj91enbape eiep diseq ayl AUIAA ‘T|
;pa1eadau aq 03
| | | I | | | | | | Wiay3 9|qeud 03 PaqLIdsap A[Jualiyns (SPoylaw [ed13siyes Suipn|dul) SPOYIdW Y3 BUIAA °| |
(s|D ‘senfea-d “3-9)
| | 0 | | | 0 | | | {S91RWINSD UOISIDAId Jo/pue dduRdLIUSIS [BD1ISIIBIS PAUIWLIDIDP O PASN SEM JBYM JB3|d 31 S| 0]
iA|snolaaud paysiignd Jo ‘pazojid ‘pajeLiy Usaq peY JeY) SIUSWINSEIW
| | I | | | | | | I /sauswinuasul Suisn A[3934400 PaJNSeaW SI|GELIBA SWODINO PUB JOIDRY HSld YL DUIAA 6
iApnas
I | I | I | | I | I ay3 jJo swie ay3 03 d1elidoudde paunsesaw s3|qelJeA WODINO PUE J0IJBY HSII A3 DUIAA '8
I | 0 0 I 0 I 0 0 I iSJopuodsa.uou 3z110333ed pue SSIUPPE O} UID[EIIDPUN SAUINSEIW SIIAA */
juone3nsaaul Japun uonendod acuauaja./198.4e3 BY) JO
| | 0 | I 0 I | | | aAneIUasaIdal auam oym siuedidnaed/sidalgns 199[as 03 A[adf| ss920.4d UOIIID[BS YD SBAA 9
juonednsaaul Japun uonejndod adua.sa./198.e) ay3 pajuasauadau
| | 0 | | 0 I | | | Aj9so|2 11 3ey3 os aseq uonendod a3eridoadde ue wouy usel sawedy ajdwes ay3 SeAA °§
(;3noqe
| | 0 | | 0 | | | | SEM DJB3SaJ Y3 OYMm Je3)d I1 S|) ;pauljep Al4es|d uoneindod aouauaye./1a8uel 3yl SepA
0 I 0 | | 0 | 0 0 0 iPaynsnl azis ajdwes ays sepA €
| | | | | | | | | | i(s)wre pazess ayy Joy areridoudde udisap Apnis sy SeAA T
| | | | | | | | | | $1e3]2 ApN1s a3 JO S9A1123[qO/SWIR 91 SUSAA |
(@io7) (€100 (€100 (F100) (+102) (S100) (S10T) (z107) (02Z0D) (0TOT) suonsand

‘e
Jed

‘e 3
Seg

(LECRY

‘e 18
RLNTNIN

‘€19

dMed pueplg  BJIIS

‘e 1

‘e

‘e 1
wr

e
M

‘e 1
Sue )

"loo] SIXYV Suisn Aufend ,SSIpnNIg papn|du| 3yl JO JUSWISSISSY € d|qel

403



404

Western Journal of Nursing Research 44(4)

South Korea (Lim et al., 2017), Thailand (Srirat et al., 2014,
2015), and the United States (Breland et al., 2015; Park &
Larson, 2014; Park et al., 2012, 2013). The recruited partici-
pants had a mean age, ranging from 65.9 years to 75.0 years.
Males were predominant among the enrolled participants,
ranging from 55.2% to 94.0%. Four studies examined symp-
tom clusters in people with COPD stages 1-4, based on spi-
rometry results, rated as being “mild” to “very severe” (Lim
et al., 2017; Srirat et al., 2014, 2015; Yang et al., 2020); two
articles included patients with severe airflow obstruction
(Park & Larson, 2014; Park et al., 2013); four studies
(Breland et al., 2015; Park et al., 2012; Wu et al., 2020; Li
et al., 2013) did not report the data about forced expiratory
volume in one second. Consequently, these studies could not
provide a definite measure for the severity of COPD (Breland
etal., 2015; Lietal., 2013; Park et al., 2012; Wu et al., 2020).
We did not identify any studies that investigated the pediatric
patient populations.

Theoretical Frameworks

Two studies used the Symptom Management Theory (SMT)
as a theoretical framework (Srirat et al., 2014, 2015), and one
study used the theory of unpleasant symptoms (TOUS) as
a theoretical framework (Park et al., 2012). The remaining
seven studies did not identify theoretical frameworks in their
studies.

Approaches for Symptom Selection in Cluster
Identification

Two approaches of symptom selection in cluster identifica-
tion were first proposed by Xiao (2010): the “most common
symptom approach” and the “all-possible symptom
approach.” The “most common symptom approach” is
known as “a priori” cluster identification, wherein research-
ers first selected several commonly experienced symptoms,
assuming that these most common symptoms could be
grouped as a cluster (Xiao, 2010). Generally, the number of
symptoms in a cluster is small, with most having two—four
symptoms (Given et al., 2001; Miaskowski & Lee, 1999;
Reyes-Gibby et al., 2006; So et al., 2009). In this approach,
the biggest limitation was whether it was sufficient to select
only the most common symptoms in cluster identification
(Xiao, 2010). In this systematic review, Lim et al. adopted
this approach to select symptoms for cluster identification.
Additionally, they selected the most common symptoms
such as dyspnea, depression, anxiety, fatigue, sleep distur-
bance, dry mouth, and decreased physical function in the
Korean COPD population, and these symptoms were catego-
rized into symptom clusters (Lim et al., 2017). In addition,
Park and Larson (2014) selected four main symptoms,
namely dyspnea, anxiety, depression, and fatigue experi-
enced by patients with COPD in their cluster identification.
Park et al. (2013) similarly adopted this approach to select

the most common symptoms, namely dyspnea, anxiety,
depression, and fatigue, in determining symptom clusters in
patients with severe COPD.

Compared with the “most common symptom approach,”
the “all-possible symptom approach,” which was used in 7
(Breland et al., 2015; Li et al., 2013; Park et al., 2012; Srirat
et al., 2014, 2015; Wu et al., 2020; Yang et al., 2020) of the
10 studies reviewed, targets all potential symptoms that
patients with COPD might experience when identifying clus-
ters. Rather than simply selecting the most common symp-
toms, it yields the results of symptom clusters after statistical
analysis rather than assuming clusters before empirical
methods (Xiao, 2010). The number of symptoms in a cluster
and the number of symptom clusters were more than those in
the “most common symptom approach,” wherein the number
of symptom clusters exceeded more than three in several
studies (Jarden et al., 2009; Kim et al., 2009; Molassiotis
etal., 2010).

Symptom Measurement

Table 4 shows the symptom measures of the included stud-
ies. A total of four of the 10 studies used the Memorial
Symptom Assessment Scale (MSAS) to assess symptoms (Li
et al., 2013; Park et al., 2012; Wu et al., 2020; Yang et al.,
2020); 2 of the 10 studies used the Bronchitis Emphysema
Symptom Checklist (BESC) to assess symptoms (Srirat
et al., 2014, 2015). Only one study used the Beck Anxiety
Inventory to examine anxiety symptoms in the COPD popu-
lation (Breland et al., 2015). Lim et al. used more than one
instrument (seven) for symptom cluster analysis among the
Borg scale, the Functional Assessment of Chronic Illness
Therapy—Fatigue, the Beck Depression Inventory (BDI), the
Spielberger Anxiety Inventory (SAI), the Sleep Scale A, the
visual analogue scale for dry mouth, and the Karnofsky
Performance Scale (KFS) (Lim et al., 2017).

Two studies (Park & Larson, 2014; Park et al., 2013) used
the same four instruments to measure symptoms. Specifically,
the Shortness of Breath Questionnaire was used to measure
dyspnea; the State-Trait Anxiety Inventory was used to
assess anxiety; the BDI was used to evaluate depression; and
the vitality subscale of the Medical Outcomes Study 36-Item
Short-Form Health Survey (MOS-36) was used to assess
fatigue.

Dimension. Detailed information on symptom dimensions is
shown in Table 4. Four studies evaluated symptom-related
severity (Li et al., 2013; Park et al., 2012; Srirat et al., 2015;
Yang et al., 2020), three studies measured distress of symp-
toms (Breland et al., 2015; Srirat et al., 2014, 2015), and
three studies evaluated symptom intensity (Lim et al., 2017;
Park & Larson, 2014; Park et al., 2013). Symptom intensity
is an evaluation of the perceived severity of symptoms (Arm-
strong, 2003); therefore, these studies measured the same
symptom dimension. Two studies were multidimensional,
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one assessed two dimensions (severity and distress) (Srirat
et al., 2015) and the other assessed three dimensions (sever-
ity, frequency, and distress) (Wu et al., 2020).

Statistical Methods for Identifying Symptom
Clusters

In the previous section, “most common symptom approach”
and “all-possible symptom approach” were proposed to
select symptoms. The “most common symptom approach”
and “all-possible symptom approach” adopted their own sta-
tistical methods for cluster identification.

The statistical method used most in the “most common
symptom approach” was “clustering by a correlation between
symptoms: (Chan et al., 2005; So et al., 2009). Lim et al.
used this statistical approach to identify symptom clusters
that examined the inter-item correlation between these symp-
toms, using the Spearman rank correlation (Lim et al., 2017).
An alternative statistical method in the most common symp-
tom approach involves identifying subgroups of people with
similar symptom experiences based on a specific symptom
cluster (Meeusen et al., 2018; Miaskowski et al., 2017; Xiao,
2010). Two studies used this statistical method to identify
subgroups of people based on a specific symptom cluster
(dyspnea—anxiety—depression—fatigue) (Park & Larson,
2014; Park et al., 2013). Specifically, Park et al. identified
subgroups of patients with COPD, using hierarchical cluster
analysis methods associated with four symptoms (dyspnea—
anxiety—depression—fatigue) and examined their effect on
mortality and health care use (Park & Larson, 2014). In addi-
tion, Park and colleagues identified two subgroups of people
with COPD: High levels of symptoms and low levels of
symptoms (Park et al., 2013).

The statistical methods used to identify symptom clusters
in the “all-possible symptom approach” varied across the
seven studies (Breland et al., 2015; Li et al., 2013; Park et al.,
2012; Srirat et al., 2014, 2015; Wu et al., 2020; Yang et al.,
2020). Three studies used principal component analysis
(PCA) (Breland et al., 2015; Srirat et al., 2014, 2015), and
four studies used exploratory factor analysis (EFA) (Li et al.,
2013; Park et al., 2012; Wu et al., 2020; Yang et al., 2020).
Furthermore, two studies used EFA in conjunction with hier-
archical cluster analysis to identify symptom clusters (Li
et al., 2013; Park et al., 2012).

Symptom Clusters

The four main symptom groupings reported in the 10 studies
are as follows: (a) respiratory-related symptom cluster (short
of breath/dyspnea/shallow breathing/difficulty breathing/
feeling of chocking + lack of energy/feeling drowsy/fatigue
+ dry mouth + sweat); (b) emotional cluster (anxiety/feel-
ing irritable/feeling nervous + depression/feeling worried/

feeling sad/I don’t like myself/feel like a cripple); (c) dis-
turbed sleep-related cluster (pain/numbness/pins and needles
feelings/cough + difficulty sleeping/disturbed sleep); (d)
urination—constipation cluster (problems with urination +
constipation). Further details are shown in Table 5.

The general symptoms of respiratory-related symptom
clusters have been reported in 10 studies (Breland et al.,
2015; Liet al., 2013; Lim et al., 2017; Park & Larson, 2014;
Park et al., 2012, 2013; Srirat et al., 2014, 2015; Wu et al.,
2020; Yang et al., 2020). Eight studies reported that this clus-
ter coexisted with additional symptoms of physical func-
tional status, mucus congestion, numbness, indigestion or
discomfort in the abdomen, anxiety, depression, feeling
bloated, and dizziness (Breland et al., 2015; Li et al., 2013;
Lim et al., 2017; Park & Larson, 2014; Park et al., 2012,
2013; Srirat et al., 2014, 2015). The emotional cluster was
reported in eight studies (Breland et al., 2015; Lim et al.,
2017; Park & Larson, 2014; Park et al., 2013; Srirat et al.,
2014, 2015; Wu et al., 2020; Yang et al., 2020). Of these
studies, five identified this cluster to occur independently
(Breland et al., 2015; Lim et al., 2017; Srirat et al., 2014,
2015; Wu et al., 2020), and three identified the additional
symptoms that were present within this cluster, including dif-
ficulty in sleeping, difficulty in concentrating, dyspnea, and
fatigue (Park & Larson, 2014; Park et al., 2012, 2013).
Disturbed sleep-related clusters were reported in four studies
(Lietal., 2013; Park et al., 2012; Srirat et al., 2014; Wu et al.,
2020), with only one study identifying that it occurred inde-
pendently (Wu et al., 2020). Moreover, two studies reported
a urination—constipation cluster experienced by COPD
patients (Li et al., 2013; Park et al., 2012), which occurred
independently of other studies (Li et al., 2013; Park et al.,
2012).

Factors Associated with Symptom Clusters

Across 10 studies, articles investigated factors associated
with symptom clusters, including demographic factors (e.g.,
age, gender, and marital status), clinical factors (e.g., COPD
stage and comorbidities), and biological factors. Among the
demographic factors, older age and low income were posi-
tively associated with the “respiratory—functional cluster”
(Lim et al., 2017); older age, lower monthly income, and
lower educational level were positively associated with the
“fatigue—sleep cluster” (Lim et al., 2017). Low body mass
index, nonuse of inhaled drugs, and lax inhaled drug therapy
were significantly associated with the “respiratory functional
cluster” (Yang et al., 2020). Among the clinical factors,
mMRC scores (severity of dyspnea) and comorbidity index
(CCI) were significantly associated with the “emotional
cluster” (Yang et al., 2020). The inflammatory biomarker
C-reactive protein (CRP) is a biological factor significantly
associated with the “emotional cluster” (Yang et al., 2020).
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Western Journal of Nursing Research 44(4)

Discussion

In this review, we systematically identified, summarized for
the first time, and critically appraised the composition of
symptom clusters among patients with COPD, the underly-
ing theoretical frameworks associated with the approaches
that have been used to explain and classify these clusters,
assessment instruments to quantify symptoms, statistical
methods to identify symptom clusters, and factors associated
with symptom clusters. We reviewed 10 studies and identi-
fied that symptom clusters varied considerably, depending
on their combination. Differences in methodology and symp-
tom assessment tools were the main issues that limit the
inferences that can be drawn from the findings we present.

In this review, TOUS and SMT were utilized as COPD
symptom cluster theoretical frameworks. Specifically, TOUS
has three major components: (a) influencing factors, (b)
symptoms, and (c) performance. In the TOUS framework,
symptoms can occur as separate entities or concurrently as a
symptom cluster and include four dimensions: timing, inten-
sity, quality, and distress (Lenz et al., 1997). The main aim of
the TOUS model was to improve the understanding of the
symptom experience as being in a multidimensional, contex-
tual way and to assist in providing information for develop-
ing a means to manage or prevent unpleasant symptoms
and reduce their negative effects (Corwin et al., 2014).
Underpinning this theory, Park et al. (2012) specified the key
variables of influencing factors associated with the COPD
symptom cluster. However, there are controversies related to
this theory. First, some investigators suggest that this theory
does not include an intervention component within the model
(Lenz, 2018). Instead, it is assumed that many of the compo-
nents and relationships in the TOUS could be used for tar-
geted interventions. Second, based on the linear presentation
of influencing factors, symptoms, and outcomes, this theory
does not demonstrate a time component because the symp-
toms associated with COPD may vary considerably over
time, and the variability in one symptom may interact or
influence others (Barsevick, 2016). Third, the ways of treat-
ing psychological factors have caused some conceptual con-
fusion (Almutary etal.,2017). For example, some researchers
considered symptoms such as depression and anxiety to be
influencing factors (Tankumpuan et al., 2015), while others
viewed anxiety and/or depression as a symptom itself (Herr
etal., 2015).

The SMT includes three interactive components of symp-
tom management: Symptom experience, symptom manage-
ment strategies, and symptom outcomes. Dodd and his
colleagues subsequently revised this model to focus on
symptom management within the wider nursing context,
which includes the following interrelated domains: Person—
environment—health and illness (Dodd et al., 2001a). The
SMT identifies explicit phenomena, proposes specific rela-
tionships between concepts, and provides a comprehensive
framework for considering interventions and outcomes

(Hockenberry, 2004). In this review, two studies adopted the
SMT theory to guide the selection of symptom dimensions
(Srirat et al., 2014, 2015). However, a growing number of
researchers have recently introduced the concept of “symp-
tom clusters” into the SMT model, in which the connections
between these multiple symptoms in a cluster are not specifi-
cally illustrated. For example, which groups of symptoms
should be categorized as symptom clusters, how to identify
which of the multiple symptoms are part of a cluster, and
which symptoms are considered to be more or less important
(Dodd et al., 2010). Additionally, this model does not specifi-
cally consider other dimensions associated with symptom
experience, such as the importance and meaning attributed to
multiple symptoms. Moreover, the relationships between
multiple symptom experiences and patient-centered out-
comes have not been delineated. However, outcome vari-
ables within this model mirror the TOUS model, for example,
quality of life. While these two models focus on symptom
clusters, the relationships among these symptom clusters are
not clearly illustrated. Therefore, limitations remain in rela-
tion to these frameworks, and there is a need to develop and
test a more comprehensive theoretical model specific to
COPD-related symptoms.

The most frequently used instrument was the MSAS,
which was used in 40.0% of the reviewed studies. The
original version of the MSAS was developed to measure
32 cancer-related symptoms (Portenoy et al., 1994a, 1994Db).
It evaluates multiple dimensions of the symptom experience,
such as frequency, occurrence, severity, and distress
(Portenoy et al., 1994b). Of the four studies that used the
MSAS, one study identified five symptom clusters (Wu
et al., 2020), two studies identified three symptom clusters
(Li et al., 2013; Park et al., 2012), and one study identified
two symptom clusters (Yang et al., 2020). The “respiratory-
related cluster” was identified in four studies (Li et al., 2013;
Park et al., 2012; Wu et al., 2020; Yang et al., 2020). The
inconsistency in the number of symptom clusters and the
composition within each cluster in these four studies may be
due to the heterogeneity of patients recruited in these studies.
BESC, BDI, SAI, Korean Sleep Scale A, and visual analogue
scale were used to measure symptoms in other studies, which
yielded inconsistent symptom clusters. Thus far, no “gold
standard” assessment tool is available to evaluate symptom
clusters in patients with chronic conditions (Miaskowski
et al., 2017). In this review, half of the included studies mea-
sured symptom severity. However, a report from an expert
panel called for comprehensive evaluation of symptom clus-
ters and stated that there is currently no clear answer about
which symptom dimension is most useful for advancing
symptom cluster science (Miaskowski et al., 2017).
Moreover, cutoffs used to determine whether symptoms had
sufficient prevalence to be included in symptom clusters
were also inconsistent.

This review examined two approaches to symptom selec-
tion for cluster identification in people with COPD. The
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“all-possible symptom approach” included any potential
symptoms that people living with COPD experience. Most
studies (Breland et al., 2015; Liet al., 2013; Park et al., 2012;
Srirat et al., 2014, 2015; Wu et al., 2020; Yang et al., 2020)
have used this approach. However, a limitation of this
approach is that it lacks an explanation of the clinical mean-
ing of symptom clusters identified by statistical methods
(Ward Sullivan et al., 2018). While the “most common symp-
tom approach” represents a way to identify symptom clus-
ters, the main limitation is whether it is reasonable or reliable,
or sufficient to select only the most common COPD symp-
toms present in the cluster identification (Xiao, 2010).
Therefore, researchers must determine which approach
should be adopted based on their study objectives.

The studies included in this review indicated that EFA and
PCA, based on clustering symptoms by underlying factors
and components, are the most common analytical methods.
However, there were inconsistent symptom cluster results
across the seven studies (Breland et al., 2015; Li et al., 2013;
Park et al., 2012; Srirat et al., 2014, 2015; Wu et al., 2020;
Yang et al., 2020) because of different patient populations,
assessment instruments, and statistical methods. In addition,
it is possible that the identified symptom clusters might not
have a rational explanation because the reported clusters
depend only on the components or factors from the statistical
procedures. For example, only one study (Wu et al., 2020)
identified the “GI” symptom cluster in this review, which
was not defined in other studies that aimed to identify symp-
tom clusters in people with COPD (Breland et al., 2015; Li
et al., 2013; Lim et al., 2017; Park & Larson, 2014; Park
etal.,2012,2013; Srirat et al., 2014, 2015; Yang et al., 2020).
The “GI” symptom cluster was the most common symptom
cluster identified in cancer patients (Huang et al., 2016;
Molassiotis et al., 2010; Yates et al., 2015). Specifically, the
composition of “GI” symptom cluster in this review included
lack of appetite, and dry mouth was the common symptom in
people with COPD (Maddocks et al., 2017). Although this is
an initiation in defining the “optimal” method, such as EFA
and PCA, there is still a lack of consensus on which statisti-
cal method should be used to identify symptom clusters in
this field (Miaskowski et al., 2017).

Cluster analysis was used to identify subgroups of people
with similar experiences based on a specific symptom clus-
ter. This method may be clinically intuitive because it trans-
lates these findings into clinical practice, and people with a
similar symptom profile can be more easily identified and
interpreted (Miaskowski et al., 2006). Park et al. (2013,
2014) used this statistical method to identify subgroups
based on four symptom ratings. Recent research has focused
on COPD phenotype, which refers to a single or a combina-
tion of disease attributes that describe differences between
COPD patients based on clinically significant parameters
such as symptoms, exacerbation, response to treatment, rate
of disease progression, and mortality (Christensen et al.,
2016). Based on our current knowledge, we believe that

there is evidence for an overlap between COPD phenotypes
and symptom cluster research. In our opinion, subgroup
identification based on symptom ratings is equal to the
COPD symptom phenotypes. Therefore, we assume that
studies that use statistical methods to identify subgroups
based on symptom ratings could be included in the field of
symptom cluster research.

To date, no qualitative studies have been conducted to
examine patients’ subjective experiences, meanings, and the
impacts of symptom clusters among people living with
COPD. Studies of this nature, which look beyond symptom
associations, and explore in detail the perspectives of peo-
ples’ lived experiences of their symptom clusters, may help
in forming a stronger conceptual basis for existing symptom
clusters (Bennion & Molassiotis, 2013). Meanwhile, the
composition of symptom clusters may or may not be stable
through the trajectory of the disease (Dodd et al., 2001a).
Kirkova et al. highlighted the notion that the cross-sectional
study design limited the accuracy of examining the variabil-
ity in symptom interrelationships (Kirkova et al., 2010).
Consequently, longitudinal study designs are required to
explore the stability of symptom clusters over the disease
course.

Surprisingly, only few demographic and clinical factors
associated with symptom clusters were identified in this
review, where only age and monthly income were observed
as being as significantly associated with the “respiratory—
functional cluster”; age, educational level, and monthly
income were related to “fatigue—sleep cluster”’; and mMRC
scores and comorbidity index were significantly associated
with the “emotional cluster.” This is consistent with the find-
ings of oncology studies (Gwede et al., 2008; Miaskowski
et al., 2006; Pud et al., 2008). The heterogeneity of patients
recruited to studies and the inconsistent statistical methods
used may contribute to the absence of more clinically mean-
ingful factors. Only one study in this review used linear
regression analysis to examine the relationship between the
biological factors and symptom clusters in people with
COPD, specifically identifying that the CRP level was sig-
nificantly associated with the “emotional cluster” (Yang
et al., 2020). Dodd and colleagues identified that the coexist-
ing symptoms might share common biological underpin-
nings (Dodd et al., 200la). Moreover, inflammatory
pathways have been postulated to explain the biology of
clustering of symptoms in clinical populations (Kelly et al.,
2016). Understanding the biological mechanisms associated
with symptom clusters may inform the future development
and evaluation of targeted therapeutics and personalized
interventions to mitigate COPD-related symptoms (Kim &
Malone, 2019). Therefore, it is vital to explore the biological
basis of clustering of COPD-related symptoms in more stud-
ies that are adequately powered. In addition, conducting
more longitudinal studies would inform and validate the
relationship between symptom clusters and specific bio-
markers (Miaskowski & Aouizerat, 2007). The knowledge
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gained from these findings will critically inform relevant
health care providers and improve the health-related quality
of life of patients with COPD (Cazzola & Novelli, 2010).

Beyond the limitations already discussed, the items and
dimensions of symptom assessment tools varied consider-
ably across the 10 studies that may influence cluster compo-
sition. In addition, notably, only two studies (Wu et al., 2020;
Yang et al., 2020) in this review reported data associated
with comorbidities in people with COPD. The absence of
this information is critical because it has the potential to
influence a range of symptoms associated with these condi-
tions and should therefore be viewed as a confounding factor
in symptom experience (Fan et al., 2007).

In conclusion, this review identified inconsistencies in the
composition of symptom clusters across studies due to varia-
tions in study design, assessment tools, and statistical meth-
ods. Future studies should attempt to arrive at a common
definition of symptom clusters that are theoretically derived
and standardize the criteria for symptoms to be included in
the clusters. In addition, there is an urgent need to conduct
qualitative studies in this research field that will provide a
deeper patient-centered perspective into the living experience
of multiple symptoms present in people with COPD. This
review also provides information about the associated factors
and biomarker CRP linked with COPD symptom clusters.
The associated factors found in this review may help nurses
identify at-risk patients and guide their patients for treatment-
seeking and symptom self-management behaviors. Future
investigations are warranted to identify and validate potential
factors and plan optimal interventions to advance science.
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