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ABSTRACT

Objective: Advanced cancer patients often develop severe physical and psychological symptom
clusters (SCs), but limited data exist on their consistency or severity after an outpatient
interdisciplinary team consultation led by palliative care specialists. The primary aim of the study
was to determine the consistency and severity of SCs in advanced cancer patients in this setting.

Method: A total of 1373 patients with advanced cancer who were referred to The University of
Texas MD Anderson Cancer Center’s Outpatient Supportive Care Center between January 2003
and October 2008 with a complete Edmonton Symptom Assessment Scale (ESAS; 0–10 scale)
occurred at initial and first follow-up visit were reviewed (median 14 days, range 1–4 weeks). We
used a Wilcoxon signed-rank test to determine whether symptoms changed over time, and a
principal components factoranalysis with varimax rotation todetermine SCs at baseline and at first
follow-up. The number of factors calculated was determined based upon the number of eigenvalues.

Results: The patients’ ratings of the following symptoms (mean, SD) at the initial and follow-up
visits, respectively, were: fatigue 6.2 (2.3) and 5.7 (2.5, p , 0.0001), pain 5.4 (2.9) and 4.6 (3, p ,
0.0001), nausea 2.2 (2.8) and 2.0 (2.6, p , 0.0001), depression 3.0 (2.9) and 2.5 (2.7, p , 0.0001),
anxiety 3.4 (3.0) and 2.8 (2.8, p , 0.0001), drowsiness 4.8 (3.1) and 4.4 (3.1, p , 0.0001), dyspnea 3.0
(2.9) and 2.7 (2.8), p , 0.0001), loss of appetite 4.2 (2.7) and 3.9 (2.7, p , 0.0001), sleep disturbances
4.2 (2.6) and 3.8 (2.6, P , 0.0001), and well-being 4.3 (2.5) and 3.9 (2.3, p , 0.0001). Cluster
composition differentiated into physical (fatigue, pain, nausea, drowsiness, dyspnea, and loss of
appetite) and psychological (anxiety and depression) components at the initial visit, and these two
SCs were consistent upon follow-up.

Significance of results: We conclude that SCs remain constant between baseline and near-term
follow-up but that the severity of those symptoms lessened during that interval. This knowledge
may allow palliative care teams to provide more targeted and higher-quality care, but further
studies are needed.

KEYWORDS: Palliative care, SCs, Advanced cancer, Consistency of symptoms, Severity of
symptoms

INTRODUCTION

Patients with advanced cancer may experience se-
vere physical and psychological symptoms during
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the course of the disease. (Dodd et al., 2001; Paice,
2004; Trask & Griffith, 2004) Symptoms reported in
advanced cancer patients include: pain (in 41–76%
of patients), fatigue (in 90%), nausea (in 24–90%),
depression (in 33–40%), anxiety (in 57–68%), seda-
tion/confusion (in 46–60%), anorexia (in 85%), dys-
pnea (in 12–58%), sleep disturbance (in 50%), and
constipation (in 65%) (Walsh et al., 2000; Klinken-
berg et al., 2004) Many of these symptoms occurred
simultaneously as groups or clusters, (Portenoy
et al., 1994; Chang et al., 2000; Cleeland et al.,
2000) in particular pain, fatigue, depression, and
sleep disturbance (Walsh & Rybicki, 2006).

A symptom cluster (SC) is defined as two or more
symptoms that co-occur and are strongly correlated
among symptoms within that group (Dodd et al.,
2001; Kim et al., 2005; Miaskowski, 2006). The etiol-
ogy of SCs is not currently known; however, the last
decade has seen increased interest in the field of SC
research in patients with advanced cancer (Dodd
et al., 2001). These symptoms may be the result of
patient factors, cancer and/or treatment (e.g., cyto-
toxic chemotherapy, radiation, or surgery) (Rosen-
thal et al., 2007; Hadi et al., 2008; Cleeland et al.,
2011; Thong et al., 2011; Yang et al., 2012) and can
have severe psychosocial impact on patients’ quality
of life (Kramer et al., 2000; Efficace et al., 2004).
Even though studies have been undertaken to under-
stand the frequency and intensity of SCs, few studies
focused on identifying SCs in patients receiving out-
patient palliative care (Cheung et al., 2009; Tsai
et al., 2010). There also are limited data on the con-
sistency and severity of SCs presented following an
outpatient interdisciplinary team consultation led
by palliative care specialists.

Further knowledge of SCs is needed because
patients may receive limited contact with the pallia-
tive care team because of late referrals or outpatient
status, and these data could be helpful to develop ef-
fective management strategies and thus provide
quality palliative care to patients with advanced can-
cer. The aim of this retrospective trial was to deter-
mine the consistency and severity of SCs after an
outpatient interdisciplinary palliative team consul-
tation.

METHODS

Patient Selection

We reviewed the medical records of consecutive
patients with advanced cancer (defined as locally ad-
vanced and/or metastatic) seen at the outpatient
Supportive Care Center in The University of Texas
MD Anderson Cancer Center between January
2003 and October 2008. Advanced cancer patients

who had at least one follow-up visit within 7–30
days of initial visits and who completed an Edmonton
Symptom Assessment Scale (ESAS) questionnaire at
the time of initial and follow-up visits were included
in the study. Of the 1378 patients initially enrolled in
the trial, 5 were excluded because of missing data
from the ESAS at the baseline visit (n ¼ 4) or at fol-
low-up (n ¼ 1).

We received institutional review board approval
for conducting this study.

Process of Palliative Care Service

Palliative care in the outpatient setting is provided
by an interdisciplinary team led by board-certified
palliative care specialists. The team includes a phys-
ician and may involve other specialists such as a re-
gistered nurse trained specifically in palliative care,
a pharmacist, a nutritionist, a chaplain, a social
worker, and a palliative- and psychiatry-trained ad-
vanced practice nurse who provides counseling servi-
ces. The mutual coverage by our team helps to
maintain consistent case assessment and manage-
ment as well as communication with patients and
their families. Care providers in wound manage-
ment, speech therapy, occupational therapy, and
physical therapy also are consulted when needed.
Each patient’s care plan is developed according to a
standardized management plan (Bruera & Elsayem,
2008).

Once the registered nurse assesses the patient
using the ESAS, the Memorial Delirium Assessment
Scale (to screen for delirium) and constipation and fa-
mily support questionnaires, the team proposes a
treatment plan on the basis of the input of patients
and their families. This plan follows the guidelines
of the National Comprehensive Cancer Network
and National Consensus Project (Levy et al., 2006).
These guidelines demonstrate the importance of the
multidimensional team approach, including the fol-
lowing aspects of care:

† structure and processes of a treatment plan

† physical, psychosocial and psychiatric

† social and cultural

† ethical and legal

† spiritual, religious, and existential

† the unique needs of the imminently dying patient

Assessments

We collected data on each patient’s demographic fea-
tures including age, sex, and race as well as cancer di-
agnosis.
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ESAS

The ESAS is a self-reported instrument developed
and modified to measure symptoms of cancer
patients in palliative care (Bruera et al., 1991). It cat-
alogs pain, fatigue, nausea, depression, anxiety, loss
of appetite, drowsiness, well-being, dyspnea, and
sleep disturbance. ESAS is validated as a simple bed-
side method for symptom assessment in patients re-
ceiving palliative care (Watanabe et al., 2011). The
symptom distress score for each defined SC as well
as total scores were calculated with a sum of score
of each item included in that same SC.

Statistical Analysis

We analyzed demographic variables (age, sex, and
race) and clinical characteristics of patients using de-
scriptive statistics (means, medians, frequencies,
and percentages) and compared differences between
baseline and a follow-up ESAS score using a Wil-
coxon signed-rank test. We used the Spearman
rank correlation coefficient to measure the associ-
ation between ESAS symptom scores at baseline
and at follow-up. Principal component factor analysis
was used to determine SCs at baseline and follow-up
by transforming the data to the natural log scale to
obtain a normal distribution. The analysis of symp-
toms was based on a patient’s ESAS score at the base-
line Supportive Care Center visit and the first
subsequent follow-up. Similarity between symptoms
was measured using correlations, and average link-
age was used to join clusters.

RESULTS

Patient characteristics are shown in Table 1. In the
1373 patients in the study, the median age was 59

years and 53% were male (732/1373). The most com-
mon cancer was lung cancer (24%) followed by gastro-
intestinal cancer (20%). The median time between
the initial visit and follow-up was 14 days.

All ESAS values improved between baseline and
follow-up except for appetite (Table 2).

Tables 3 and 4 show that all ESAS items strongly
correlated with each other ( p , 0.0001) except dys-
pnea and pain ( p ¼ 0.30) and drowsiness and pain
( p ¼ 0.06) at baseline. The highest correlation was
observed between anxiety and depression, both at
baseline and follow-up.

At baseline, the principal component factor analy-
sis identified two SCs that accounted for 42% of the

Table 1. Patients’ characteristics (n ¼ 1373)

Characteristic
Number of

patients (%)

Age (Median Interquartile Range) 59 (51–68)
Sex

Male 732 (53.3)
Female 641 (46.7)

Race
White 1007 (73.4)
Black 154 (11.2)
Hispanic 142 (10.3)
Asian 48 (3.5)
Other 22 (1.6)

Cancer diagnosis
Lung 327 (23.8)
Gastrointestinal 280 (20.4)
Genitourinary 142 (10.3)
Head and neck 137 (10)
Gynecological 118 (8.6)
Breast 96 (7)
Sarcoma 86 (6.3)
Hematological 55 (4)
Other 132 (9.6)

Table 2. ESAS scores at baseline and follow-up

Factor
Baseline Follow-up

p value
Mean (SD) Median (Q1, Q3) Mean (SD) Median (Q1, Q3)

Pain 5.4 (2.9) 6 (3, 8) 4.6 (3) 4 (2, 7) ,0.001
Fatigue 6.2 (2.3) 6 (5, 8) 5.7 (2.5) 6 (4, 8) ,0.001
Nausea 2.2 (2.8) 1 (0, 4) 2 (2.6) 1 (0, 3) ,0.001
Depression 3 (2.9) 3 (0, 5) 2.5 (2.7) 2 (0, 4) ,0.001
Anxiety 3.4 (3) 3 (0, 5) 2.8 (2.8) 2 (0, 5) ,0.001
Appetite 3.7 (3.1) 3 (0, 6) 3.5 (3) 3 (1, 6) 0.156
Drowsiness 4.8 (3.1) 5 (2, 7) 4.4 (3.1) 4 (2, 7) ,0.001
Feeling of well-being 4.9 (2.8) 5 (3, 7) 4.3 (2.7) 4 (2, 6) ,0.001
Dyspnea 3 (2.9) 2 (0, 5) 2.7 (2.8) 2 (0, 5) ,0.001
Sleep disturbance 4.6 (2.9) 5 (2, 7) 4.1 (2.9) 4 (2, 6) ,0.001
SDS 36.1 (14.9) 35 (25, 46) 32.3 (15.1) 30.5 (21, 42) ,0.001

ESAS, Edmonton Symptom Assessment Scale; SDS, total symptom distress score; SD, standard deviation; Q1–Q3,
endpoints of the interquartile range.
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Table 3. Spearman’s correlation of ESAS scores at baseline

Score Pain Fatigue Nausea Depression Anxiety Appetite Drowsiness Well-being Dyspnea Sleep disturbance

Pain 1.000
Fatigue 0.247* 1.000
Nausea 0.183* 0.282* 1.000
Depression 0.180* 0.290* 0.244* 1.000
Anxiety 0.184* 0.286* 0.217* 0.659* 1.000
Appetite 0.147* 0.432* 0.290* 0.278* 0.276* 1.000
Drowsiness 0.030a 0.249* 0.366* 0.197* 0.203* 0.269* 1.000
Well-being 0.216* 0.356* 0.234* 0.357* 0.379* 0.369* 0.378* 1.000
Dyspnea 0.059† 0.292* 0.203* 0.224* 0.240* 0.251* 0.196* 0.187* 1.000
Sleep disturbance 0.209* 0.220* 0.186* 0.232* 0.291* 0.235* 0.224* 0.356* 0.251* 1.000

*p,0.0001 (2-tailed). †p ¼ 0.0.28. Correlation is significant at the 0.05 level (2-tailed).
ap¼0.2.
ESAS, Edmonton Symptom Assessment Scale.

Table 4. Spearman’s correlation of ESAS scores at follow-up

Score Pain Fatigue Nausea Depression Anxiety Appetite Drowsiness Well-being Dyspnea Sleep disturbance

Pain 1.000
Fatigue 0.349* 1.000
Nausea 0.215* 0.303* 1.000
Depression 0.213* 0.264* 0.297* 1.000
Anxiety 0.227* 0.286* 0.262* 0.668* 1.000
Appetite 0.224* 0.449* 0.271* 0.278* 0.224* 1.000
Drowsiness 0.127* 0.315* 0.316* 0.225* 0.207* 0.281* 1.000
Well-being 0.262* 0.446* 0.280* 0.387* 0.397* 0.399* 0.420* 1.000
Dyspnea 0.121* 0.317* 0.184* 0.241* 0.317* 0.276* 0.150* 0.243* 1.000
Sleep disturbance 0.231* 0.286* 0.194* 0.254* 0.312* 0.282* 0.271* 0.421* 0.421* 1.000

*p,0.0001 (2-tailed). ESAS, Edmonton Symptom Assessment Scale.
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variance: physical and psychological (Table 5). The
physical SC included pain, fatigue, nausea, loss of
appetite, drowsiness, well-being, dyspnea, and sleep
disturbance; the standardized Cronbach’s a score
was 0.68. The psychological SC consisted of de-
pression and anxiety; standardized Cronbach’s a

score was 0.77. At the follow-up visit, we identified
two clusters with 44% variance. Components for
each cluster were the same as in the baseline SCs
and Cronbach’s a scores were 0.71 for the physical
SC and 0.80 for the psychological SC.

We next compared the mean total symptom dis-
tress score and the mean symptom score for each
SC between baseline and follow-up (Fig. 1). Physical,
psychological, and total distress scores all decreased
significantly from the time of baseline to follow-up
( p , 0.001).

DISCUSSION

Our data lead us to conclude that SC composition in
advanced cancer patients presenting to outpatient
palliative care can be easily differentiated into phys-
ical and psychological components at the initial visit,
and that these two SCs are consistent at follow-up.
Our data also indicate that advanced cancer patients
in outpatient palliative care who experience severe
physical and psychological symptoms at presentation
can attain significant improvement by the time of the
first follow-up visit after an initial palliative care con-
sultation.

To our knowledge, this is the first study to pro-
vide information about the consistency of SCs
and changes in the severity of both physical and
psychological SCs at the first follow-up visit after
an initial palliative consultation. Such a consistent
outcome measure may help us target a common
treatment strategy that would alleviate the sever-
ity of physical or psychological symptoms. This
consistency also may enable us to more easily
monitor changes in symptom severity at follow-up
visits.

Prior studies have examined the consistency of
symptom SCs longitudinally in patients with ad-
vanced cancer. Some of these studies used ESAS
items for SC analysis. In a study by Chow et al.
(2008) of 170 patients with brain metastases receiv-
ing radiation therapy, three SCs were identified: a fa-
tigue, drowsiness, shortness of breath, and pain
cluster; an anxiety and depression cluster; and a
poor appetite, nausea, and poor sense of well-being
cluster. In contrast with our results, however, over
time during radiation therapy, the composition of
the SCs changed (Chow et al., 2008).

In another study by Chow et al. of 518 patients
with bone metastases receiving radiation therapy,
three SCs were identified: a fatigue pain, drowsi-
ness, and poor sense of feeling of well-being clus-
ter; an anxiety and depression cluster; and a
shortness of breath, nausea, and poor appetite
cluster (Chow et al., 2007). As in the previous
study, over time during radiation therapy, the com-
position of the SCs changed. Like us, Chow et al.
found depression and anxiety to be a distinct SC
at baseline and follow-up in patients receiving
radiation therapy for brain metastases and bone
metastases.

In a study of 1296 advanced cancer patients,
Chen et al. also found depression and anxiety as a
distinct category of symptom distress, and they

Table 5. Principal component analysis of baseline
and follow-up ESAS scores

Score
Baseline Follow-up

Factor 1 Factor 2 Factor 1 Factor 2

Pain 0.33 0.15 0.45 0.07
Fatigue 0.29 0.54 0.60 0.24
Nausea 0.13 0.65 0.53 0.21
Depression 0.84* 0.10* 0.17* 0.85*

Anxiety 0.85* 0.09* 0.14* 0.89*

Appetite 0.26 0.59 0.61 0.19
Drowsiness 0.04 0.66 0.66 0.02
Well-being 0.51 0.34 0.55 0.35
Dyspnea 0.15 0.52 0.23 0.46
Sleep

disturbance
0.37 0.37 0.55 0.19

% of Variance 31.1% 10.8% 33.1% 10.9%
Cronbach’s a 0.68 0.77 0.71 0.80

*Indicates symptom clustering in each factor. Baseline: On
the basis of the eigenvalues, we chose to examine two
factors that accounted for 42% of variance. Follow-up: On
the basis of the eigenvalues, we chose two factors that
explained 44% of the variance. ESAS, Edmonton Symptom
Assessment Scale.

Fig. 1. Mean symptom distress scores at baseline and follow-up
for each symptom cluster and the total (*p , 0.001, SE: Standard
error).
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supported their data using three statistical methods
(principal component analysis, hierarchical cluster
analysis, and exploratory factor analysis)(Chen
et al., 2012). In a study of 1366 advanced cancer
patients, Cheung et al. identified two SCs at an out-
patient palliative care clinic. Similar to us, they
found a physical cluster that included fatigue, drow-
siness, nausea, decreased appetite, and dyspnea
and a psychological cluster that included anxiety
and depression (Cheung et al., 2009). In that study,
anxiety and depression continued to constitute a
cluster even when patients with solid tumors were
partitioned into subgroups on the basis of the can-
cer site.

In another study of 1296 patients with advanced
cancer who were seen at an outpatient palliative
radiation clinic, Fan et al. found two distinct physical
SCs (cluster 1 included lack of appetite, nausea, poor
sense of well-being, and pain; cluster 2 included fati-
gue, drowsiness, and shortness of breath) and a
psychological cluster (depression and anxiety) (Fan
et al., 2007).The authors of that study reported that
anxiety and depression had no relationship to the
physical symptoms.

Even though the patient populations were differ-
ent, all studies cited found that depression and
anxiety combined to form a distinct SC. These results
suggest that all advanced cancer patients receiving
outpatient palliative care require supportive counsel-
ing in addition to physical symptom management.
Future studies using multimodal strategies to deter-
mine the optimal use of an interdisciplinary team
should be considered.

Prior studies reported interventions using SCs as
an outcome measure. The responses to these inter-
ventions varied according to the type of intervention
(Jarden et al., 2009; Dodd et al., 2010; Husain et al.,
2010; Kwekkeboom et al., 2010; Chan et al., 2011)
Improvement of SCs after intervention was reported
in the trials with multidimensional management
(Jarden et al., 2009) or a pathophysiology-based ap-
proach (Husain et al., 2010; Chan et al., 2011),
whereas a single modality approach did not cause
improvement in SCs (Dodd et al., 2010; Kwekke-
boom et al., 2010). These data suggest that either a
multimodal- or a pathophysiology-based approach
to SCs could be reasonable in management of SCs
(Cheville et al., 2011). Prior studies have used bio-
logical markers (Steel et al., 2010) and the number
of SCs (Jiménez et al., 2011) have been suggested
as indicators of clinical outcomes in the improve-
ment of quality of life. Our study did not analyze
the SC as an indicator of outcomes. However, the
consistency during follow-up of the order of severity
of each symptom and the stability of the SCs
suggest that SCs could be used as effective outcome

measures. Further prospective studies are needed
to validate these findings.

Limitations

Our study had many limitations. Our study used the
10 item ESAS score to identify symptom candidates
for the cluster analysis. Considering that a median
of 11 symptoms was reported in cancer patients
(Walsh & Rybicki, 2006) other symptoms also may
have shown high correlation with symptoms in the
ESAS, including altered sexuality (Wilmoth et al.,
2004), cognitive impairment (Fox et al., 2007),
weight loss (Francoeur, 2005), or some side effects
of chemotherapy such as mucositis. Also, although
our study was based on prospectively collected
ESAS scores, the analysis was performed retrospec-
tively. The absence of a control group in our study
could be another limitation; however, the data pre-
sented have significance, as the patients with ad-
vanced cancer showed improvement rather than
worsening of symptoms upon follow-up, in contrast
to what is commonly expected in advanced cancer
as a result of disease progression. The higher base-
line mean intensity of the physical SC score com-
pared with the psychological SC score ( p , 0.0001)
in our study suggests that the physical distress of
our patient population was more severe than the
psychological distress; however, it also is possible
that we were unable to capture the entire dimension
and severity of psychological distress using ESAS
anxiety and depression items as compared with vali-
dated tools such as the Hospital Anxiety and De-
pression Scale.

Because of the wide use of ESAS among palliative
care clinicians, an effort to find SCs in the ESAS and
to develop care plans addressing ESAS clusters will
have great implications in the clinical world. For
example, there is a paucity of studies about mana-
ging symptoms of cancer patients according to SCs.

Several biologic markers have been suggested in
the pathophysiology of cancer-related symptoms.
The C-reactive protein as a marker for systemic in-
flammation is known to be associated with cancer-
related pain (Rokyta et al., 2009; Laird et al.,
2011a), SCs (e.g., pain, depression, and fatigue)
(Laird et al., 2011b), and anxiety and depression
(Brown et al., 2005). Other markers including inter-
leukins such as Interleukin-6 also have been associ-
ated with cancer pain (Starkweather et al., 2011).
The antitumor necrosis factor alpha (anti-TNF-a)
antibody also has been suggested as a biologic mar-
ker of the pathophysiology of cancer-related symp-
toms (Beutler & Cerami, 1988; Argilés & López-
Soriano, 1999; Kurzrock, 2001) For example, an
anti-TNF-a antibody was tested in cancer-related

Yennurajalingam et al.478

https://doi.org/10.1017/S1478951512000879 Published online by Cambridge University Press

https://doi.org/10.1017/S1478951512000879


fatigue and conferred marginal benefit, which may
lead one to assume that some SCs have a common
pathophysiology; future studies to characterize the
pathophysiology of SCs in advanced cancer and to
manage the patient’s symptoms according to the
SCs (e.g., use of anti-inflammatory agents such as
dexamethasone or thalidomide for management of
physical SCs and psychotherapy and anti-inflamma-
tory agents for psychological SCs) are needed.

CONCLUSION

In conclusion, we identified two SCs, physical and
psychological, at the initial visit, and found that
these SCs were consistent at the first follow-up visit.
The intensity of these physical and psychological SCs
decreased, however. This knowledge may allow pal-
liative care teams to provide more targeted and
higher-quality care, but further studies are needed.

ACKNOWLEDGMENT

We thank Ms. Luanne Jorewicz for manuscript review.

REFERENCES
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