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Background: Cancer patients often present with several concurrent symptoms. There is evidence to 
suggest that related symptoms can cluster together in stable groups. The present study sought to identify 
symptom clusters in advanced cancer patients using the Edmonton Symptom Assessment System (ESAS) in a 
palliative outpatient radiotherapy clinic. 
Methods: Principal component analysis (PCA), exploratory factor analysis (EFA), and hierarchical cluster 
analysis (HCA) were used to identify symptom clusters among the 9 ESAS items using ESAS scores from 
each patient’s first visit.
Results: PCA identified three symptom clusters (cluster 1: depression, anxiety; cluster 2: nausea, dyspnea, 
loss of appetite; cluster 3: pain, well-being, tiredness, drowsiness). EFA identified two clusters (cluster 1: 
tiredness, drowsiness, loss of appetite, well-being, pain, nausea, dyspnea; cluster 2: depression, anxiety). 
HCA identified three symptom clusters (cluster 1: depression, anxiety, pain, well-being; cluster 2: tiredness, 
drowsiness, dyspnea; cluster 3: nausea, loss of appetite).
Conclusions: Symptom clusters were identified using three analytical methods. The following items were 
always in the same cluster: depression and anxiety; nausea and appetite loss; well-being and pain; tiredness 
and drowsiness. Further research in symptom clusters is necessary to advance our understanding of the 
complex symptom interactions in advanced cancer patients and to determine the most clinically relevant 
symptom clusters.
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Introduction

A diagnosis of incurable metastatic cancer may lead to 
significant psychological distress for patients as well as 
a high symptom burden, with patients experiencing an 
average of 11–13 concurrent symptoms (1,2). Proper 
palliative care is necessary to manage presenting symptoms 
and improve the quality of life (QOL) of patients (3). 
Symptoms can result from treatment, the disease itself, or 
other comorbidities (4,5). Multiple symptoms also have the 

ability to independently predict changes in functional status 
and overall patient outcomes (6,7). Historically, symptom 
management has focused on treating one symptom at a 
time, which has led to increased knowledge of individual 
symptoms, but may not reflect the entirety of the patient 
experience as symptoms rarely present alone (1,2,5). 
This rationalizes the need for the treatment of multiple 
symptoms at once. Identifying symptoms that often cluster 
together endeavors to better characterize the symptom 

149

https://crossmark.crossref.org/dialog/?doi=10.21037/apm.2018.08.06


141Annals of Palliative Medicine, Vol 8, No 2 April 2019

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2019;8(2):140-149apm.amegroups.com

experience of advanced cancer patients and increase the 
effectiveness of palliative care.

In the literature, there is currently no universal definition 
of a “symptom cluster” used in research or clinical practice, 
although it is commonly defined as two or more inter-
related and concurrent symptoms that are reproducible 
and relatively independent of other clusters (8). Symptoms 
may or may not share a common etiology (8). The basis for 
treating symptoms in a cluster depends upon the hypothesis 
that single interventions may affect multiple symptoms and 
concurrent symptoms may share a common etiology and 
affect each other negatively, indicating that addressing one 
symptom may prevent the incidence and exacerbation of 
another (9). Increased awareness of the relationship between 
concurrent symptoms is necessary to improve overall QOL 
and to develop a formal recommendation for the treatment 
of symptom clusters in clinical oncology practice. 

In 2017, our group published a preliminary analysis of 
symptom clusters based on a smaller sample size of 182 
patients (10). The present study sought to re-analyze the 
previous data with additional patient information. This study 
will present the results of our analysis and compare findings 
to previous studies from our institution as well as recent 
literature to identify areas of heterogeneity and consensus.

Methods

A retrospective database was reviewed and analyzed. The 
present study was approved by the Sunnybrook Health 
Sciences Centre Research Ethics Board (REB PIN: 391-2016). 

Patient population

Patients receiving treatment from the Rapid Response 
Radiotherapy Program (RRRP) at the Sunnybrook 
Odette Cancer Centre from February 2016 to April 2017 
were eligible for inclusion in this study. The RRRP is a 
palliative outpatient radiotherapy clinic that delivers timely 
radiation treatment to advanced cancer patients with the 
aim of alleviating symptoms from painful bony metastases 
to improve QOL. Patients in this condition usually 
have several concurrent symptoms experienced at once, 
indicating the suitability of this patient population for the 
analysis of symptom clusters that tend to present together. 

Data collection

Patients attending the RRRP were approached to complete 

the Edmonton Symptom Assessment System (ESAS) at 
their appointment before seeing the radiation oncologist. 
All patients were approached by a clinical research assistant 
to complete a paper version of the ESAS as a part of our 
standard of care. The patients were given the option to 
complete the ESAS on their own, with the help of a family 
member or friend present at the appointment, or with the 
help of the clinical research assistant. As such, some patients 
declined to complete the ESAS, however this represents a 
small minority of our patients. Some patients who did not 
speak English or have a family member to translate for them 
also declined to complete the ESAS. The ESAS symptom 
assessment tool asks patients to rate the severity of 8 common 
symptoms and overall well-being on a scale of 0–10, with 
0 indicating an absence of the symptom and 10 indicating 
the worst possible manifestation of the symptom (11).  
Patients were given the option of adding and scoring an 
additional symptom that they were experiencing at the time 
of ESAS completion, with constipation reported often as an 
additional symptom. Patients also completed the Patient-
Reported Functional Status (PRFS) questionnaire which 
rates activity level over the past month by choosing one 
of five options that describe varying degrees of functional  
activity (12). These assessments have been frequently 
utilized and validated within the cancer population (11,12). 
Patient demographics such as age, gender, functional status, 
and disease characteristics were also collected. 

Statistical analyses

Patient characteristics were summarized as median, 
interquartile and range for age and KPS and proportions 
for categorical variables. A descriptive analysis was also 
performed to calculate the median, interquartile and range 
for 9 ESAS items with the addition of constipation as a 
frequently reported symptom. Spearman correlations 
among these 10 ESAS items were conducted. 

Principal component analysis (PCA)
To determine interrelationships between the 9 ESAS 
items, a PCA with varimax rotation was performed on the 
symptoms reported at the patient’s first clinic visit. The 
PCA transforms several observed variables into a smaller 
number of variables called principal components (13). 
Most of the variability in the data is accounted for within 
the first principal component. An eigenvalue higher than 
0.8 was used to select the number of significant principal 
components, each explaining more than 10% of the total 
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variance. The highest factor loading score predicted the 
assignment of individual symptoms to an independent factor. 
Cronbach’s alpha was used to assess the internal consistency 
and reliability of the acquired clusters. An orthogonal 
varimax rotation, used extensively in the social sciences, 
was performed amongst three components to maximize the 
variance of a given column of the factor pattern matrix. A 
biplot graphic was used to show robust correlations between 
the symptoms. Arrows that were longer and closer together 
were interpreted as exhibiting a greater correlation between 
symptoms. The final communality was also reported, which 
refers to the percent of variance in an observed variable that 
is accounted for by the retained components.

Exploratory factor analysis (EFA)
The EFA is commonly used in cancer research to identify 
unknown groupings from a range of symptoms (8,14,15). 
This method identifies correlations between symptoms by 
finding the commonality that connects 2 or more symptoms 
within a common concept (8,14,15). A set of latent factors 
that causes covariance among a group of symptoms was 
predicted using factor analysis. EFA was conducted for all 
9 ESAS items. The maximum likelihood method and the 
varimax orthogonal rotation was applied for approximately 
normal, multivariate data. Factors were selected by an 
eigenvalue greater than 0.8, indicating that approximately 
10% of variance within the symptom is shared with the 
latent factor after controlling for the correlation between 
factors. Cronbach’s alpha was again used to assess the 
internal consistency and reliability of the calculated clusters.

Hierarchical cluster analysis
HCA is an exploratory technique that is used to discover 
underlying groups of individuals who have similar symptom 
experiences or profiles (13). This method focuses on 
classifying and grouping similar entities together into 
a cluster and subsequently separating each cluster from 
the other clusters found (13). 1–R2 ratio compared the 
correlative value within an individual cluster and the value 
from the next closest cluster. The occurrence of low ratios 
indicated well-separated clusters. 

All statistical analyses were conducted using Statistical 
Analysis Software (SAS version 9.4 for Windows, Cary, NC) 
and R package (version 3.4.2). PROC FACTOR procedure 
was applied for PCA and EFA; PROC VARCLUS and 
PROC TREE graphical hierarchy procedures were 
applied for HCA. Constipation was not included in the 

cluster analyses due to the lack of patients that reported 
experiencing this symptom.

Results

Table 1 summarizes demographics and disease characteristics 
of 252 patients included in the present study. The study 
population consisted of patients with a median age of 
71 years, most of whom were male (n=155, 61.5%) with 
a primary cancer site of prostate (n=60, 23.8%) or lung 
(n=56, 22.2%). The median and inter-quartile range of the 
9 ESAS items and constipation can be found in Table 2. 
Spearman correlation coefficients showed constipation had 
a significant correlation with pain, tiredness, appetite loss, 
and well-being. The other 9 ESAS items had significant 
correlations (P<0.05) with each other. 

PCA

Three components with eigenvalues greater than 0.8 
were derived, accounting for 65% of the total variance, 
each explaining more than 10%. Components 1, 2 and 3 
accounted for 44%, 11% and 11% of the total variance, 
respectively. A summary of these results can be found in 
Table 3. Component 1 contained the items depression and 
anxiety. Component 2 included nausea, loss of appetite, and 
dyspnea. Component 3 included pain, well-being, tiredness, 
and drowsiness. The final communality determined that all 
components were well accounted for within the 3 clusters, 
with final estimates ranging from 0.48 for dyspnea to 0.80 
for depression (Table 4). The internal reliabilities of the three 
clusters were 0.83, 0.58, and 0.76, respectively. The biplot 
graphics among 3 components is displayed in Figure 1. 

EFA

From eigenvalues and proportions of variance, two factors 
were retained (eigenvalue >0.8; proportion >10%), the 
first and second showing a variance of 72.8% and 12.1%, 
respectively, with a cumulative variance of 84.9% (Table 3).  
The first cluster included tiredness, drowsiness, well-being, 
pain, nausea, loss of appetite, and dyspnea. The second 
cluster consisted of depression and anxiety. The final 
communality determined final estimates ranging from 0.23 
for dyspnea to 0.83 for depression (Table 4). The Cronbach’s 
alpha value indicating internal consistency was 0.78 for the 
first cluster and 0.83 for the second cluster.
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Table 1 Patient characteristics

Patient characteristics Value (total n=252)

Age (years)

n 252

Median (Q1, Q3) 71.3 (61.2, 80.8)

Range 20, 100

Gender, n (%)

Male 155 (61.5)

Female 97 (38.5)

KPS

n 250

Median (Q1, Q3) 70.0 (50.0, 80.0)

Range 30, 100

Primary cancer site, n (%)

Prostate 60 (23.8)

Lung 56 (22.2)

GI 34 (13.5)

Breast 33 (13.1)

Bladder 12 (4.8)

Unknown 34 (13.5)

Other 23 (9.1)

Inpatients, n (%)

No 228 (90.5)

Yes 23 (9.1)

Unknown 1 (0.4)

Site of metastases, n (%)

Bone 209 (82.9)

Liver 68 (27.0)

Lymph 67 (26.6)

Lung 61 (24.2)

Brain 47 (18.7)

Unknown 1 (0.4)

History of respiratory conditions, n (%)

No 197 (78.2)

Yes 40 (15.9)

Unknown 15 (6.0)

Smoking history, n (%)

Previous use 124 (49.2)

Current use 27 (10.7)

KPS, Karnofsky Performance Status; GI, gastrointestinal; Q1, 
25th percentile; Q3, 75th percentile.

Table 2 Median and range of ESAS scores

ESAS item Value (total n=252)

Pain n=251

Median (Q1, Q3) 4.0 (1.0, 7.0)

Range 0, 10

Tiredness n=252

Median (Q1, Q3) 5.0 (2.0, 7.0)

Range 0, 10

Drowsiness n=251

Median (Q1, Q3) 3.0 (0.0, 5.0)

Range 0, 10

Nausea n=252

Median (Q1, Q3) 0.0 (0.0, 1.0)

Range 0, 9

Loss of appetite n=252

Median (Q1, Q3) 2.0 (0.0, 5.0)

Range 0, 10

Dyspnea n=252

Median (Q1, Q3) 0.0 (0.0, 3.0)

Range 0, 10

Depression n=252

Median (Q1, Q3) 2.0 (0.0, 5.0)

Range 0, 10

Anxiety n=251

Median (Q1, Q3) 2.0 (0.0, 5.0)

Range 0, 10

Well-being n=249

Median (Q1, Q3) 5.0 (3.0, 7.0)

Range 0, 10

Constipation n=72

Median (Q1, Q3) 5.5 (3.0, 8.0)

Range 0, 10

ESAS, Edmonton Symptom Assessment System; Q1, 25th  
percentile; Q3, 75th percentile.
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HCA

The centroid cluster algorithm split the variables into two 
clusters explaining 60% and 48% of the total variation, 
respectively. The second cluster was then split, resulting in 
the final three clusters (Table 5). The first cluster consisted 
of pain, depression, anxiety and well-being. The second 
cluster included tiredness, drowsiness and dyspnea and 
the third cluster consisted of nausea and loss of appetite. 
Cumulatively, the three centroid components accounted 
for 63% of the variability in the 9 items. Additionally, the 
smallest correlation between the items and their respective 
cluster component was 0.44 for pain in cluster 1. The 
intercluster correlation between cluster 1 and cluster 2 was 
0.59, between cluster 1 and cluster 3 was 0.44, and between 
cluster 2 and cluster 3 was 0.47. The cluster hierarchy is 

displayed in Figure 2, showing three distinct clusters.

Discussion

From the PCA, EFA and HCA analyses, we derived 
various clusters of symptoms using the 9 ESAS items. The 
following items were always in the same cluster: depression 
and anxiety; nausea and appetite loss; well-being and pain; 
tiredness and drowsiness. All three statistical methods are 
exploratory and descriptive, examining the underlying 
structure of a group of symptoms (EFA), the clustering 
of individuals with similar symptom patterns (HCA), 
or reducing the original items into a fewer number of 
components (PCA) (13). Cluster analysis could be useful in 
a clinical setting to identify subgroups of individuals who 
have distinctive profiles of symptoms, allowing clinicians 
to target specific interventions to each subgroup. However, 
PCA does not account for the underlying structure or 
causality in a group (13). A review of multivariate methods 
in cancer symptom cluster research revealed factor and 
cluster analysis to produce the most conceptually accurate 
methods of cancer cluster analysis and did not recommend 
the use of the PCA, perhaps limiting the validity of our 
PCA results in this context (13). 

From the previous analysis published by Ganesh et al. in 
2017 (n=182), the clusters obtained from the PCA analysis 
were the same with the exception of well-being grouped 
with depression and anxiety in the previous analysis whereas 
well-being was grouped with pain, tiredness and drowsiness 
in the present study (10). The results from the EFA analysis 
were identical, although the HCA results displayed several 
differences: loss of appetite was grouped with nausea in 
the present study and was differentially grouped with 
depression, anxiety and well-being in the Ganesh et al. 
study and pain was grouped with depression, anxiety and 
well-being in the present study as opposed to tiredness and 
drowsiness in the Ganesh et al. study. Since the analyses 
performed were identical and the patient characteristics 
were largely similar, the heterogeneity of results may have 
been introduced through differing patient characteristics 
and the difference in sample size. For example, the Ganesh 
et al. study reported 25.3% of participants as inpatients 
whereas only 9.1% of participants in the present study 
were inpatients. A study by Chen and Tseng found that 
patients with stage 3 or 4 disease and lower functional 
status had greater associations with a “sickness cluster” 
consisting of pain, fatigue, sleep disturbance, loss of appetite 
and drowsiness than lower stages of disease and greater 

Table 3 Eigenvalues and proportions of variance for PCA and EFA

Component Eigenvalue Proportion Cumulative

PCA

1† 3.92927062 0.4366 0.4366

2† 0.98849516 0.1098 0.5464

3† 0.94863440 0.1054 0.6518

4 0.80226763 0.0891 0.7410

5 0.68102141 0.0757 0.8166

6 0.60545433 0.0673 0.8839

7 0.42456389 0.0472 0.9311

8 0.36287805 0.0403 0.9714

9 0.25741450 0.0286 1.0000

EFA

1† 3.49710975 0.7281 0.7281

2† 0.57930857 0.1206 0.8487

3 0.40084293 0.0835 0.9321

4 0.31410482 0.0654 0.9975

5 0.11350707 0.0236 1.0212

6 0.09941398 0.0207 1.0419

7 −0.00229240 −0.0005 1.0414

8 −0.06179776 −0.0129 1.0285

9 −0.13699316 −0.0285 1.0000
†, values represent the components with eigenvalues >0.8 and 

accounting for ~10% of the variance. PCA, principal component 

analysis; EFA, exploratory factor analysis.



145Annals of Palliative Medicine, Vol 8, No 2 April 2019

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2019;8(2):140-149apm.amegroups.com

functional status scores (16). Although this analysis used 
the EFA technique, this may provide explanation for the 
difference in the HCA grouping of pain with tiredness and 
drowsiness in the Ganesh et al. study as the study population 
featured an increased number of inpatients who may 
exhibit greater stages of disease and lower functional status 
resulting in greater associations with a similar “sickness 
cluster”. 

In a previous symptom cluster study performed by our 
group in 2007 (n=1,296), the PCA derived 3 symptom 
clusters (17). The depression and anxiety clusters were 

consistent, although our study found dyspnea was grouped 
with nausea and appetite loss whereas the Fan et al. study 
grouped nausea and appetite loss with well-being and 
pain (17). A re-analysis of the same patient population in 
2012 using the EFA and HCA derived identical results 
to our study in the EFA, although the HCA resulted in 
the grouping of pain and well-being with depression and 
anxiety instead of nausea and appetite loss (18). These 
studies confirm the consistent presence of depression and 
anxiety, nausea and appetite loss, well-being and pain, and 
tiredness and drowsiness within the same clusters.

Table 4 Factor loadings and final communality for PCA and EFA

Symptom Component 1 Component 2 Component 3 Final communality

PCA

Anxiety 0.85† 0.17 0.14 0.762

Depression 0.84† 0.20 0.22 0.804

Appetite loss 0.26 0.74† 0.20 0.608

Nausea −0.12 0.71† 0.41 0.680

Dyspnea 0.32 0.61† 0.20 0.480

Pain 0.11 −0.10 0.88† 0.795

Well-being 0.54 0.21 0.56† 0.648

Drowsiness 0.31 0.38 0.50† 0.493

Tiredness 0.41 0.44 0.48† 0.596

% of variance 43.7 11.0 10.5 –

Cronbach’s alpha 0.83 0.58 0.76 –

EFA

Tiredness 0.70† 0.31 – 0.587

Drowsiness 0.60† 0.25 – 0.425

Well-being 0.55† 0.45 – 0.507

Nausea 0.52† 0.10 – 0.283

Pain 0.44† 0.20 – 0.238

Appetite loss 0.44† 0.26 – 0.263

Dyspnea 0.42† 0.25 – 0.233

Depression 0.31 0.86† – 0.827

Anxiety 0.27 0.73† – 0.605

% of variance 72.8 12.1 – –

Cronbach’s alpha 0.78 0.83 – –
†, values represent distinct clusters related to factor loading scores. PCA, principal component analysis; EFA, exploratory factor analysis.
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Table 5 Centroid clusters from HCA

Cluster Symptoms
R2 2

2

1-
1-

Own cluster

Next cluster

R
ROwn cluster Next cluster

Cluster 1 Pain 0.4354 0.1209 0.6422

Depression 0.6804 0.2777 0.4425

Anxiety 0.6276 0.1980 0.4644

Well-being 0.6608 0.2636 0.4607

Cluster 2 Tiredness 0.6988 0.3217 0.4440

Drowsiness 0.6527 0.2255 0.4484

Dyspnea 0.5160 0.1291 0.5558

Cluster 3 Nausea 0.6921 0.1507 0.3625

Appetite loss 0.6921 0.1562 0.3649

HCA, hierarchical cluster analysis.

Figure 1 Biplots among 3 components derived from the PCA. PCA, principal component analysis.
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A gastrointestinal symptom cluster that includes nausea 
and vomiting related to appetite loss has been widely 
studied in the literature, validating our consistent finding 
of nausea and appetite loss presenting in the same clusters 
(19-21). In addition, depression and anxiety have been 
consistently clustered over time and across differing primary 
cancer sites in analyses of advanced cancer populations 
(18,20,22,23). Our finding of pain and well-being clustered 
together was documented in some studies, although it is 
not as common in the literature as a result of the infrequent 
inclusion of well-being in cluster analysis with other 
common symptoms (17,20,24). However, the detrimental 
effects of pain on overall well-being is known (25).  
The consistent clustering of tiredness and drowsiness 
has been well-studied in symptom cluster research, 
although the term ‘drowsiness’ is often referred to in 
terms of sleep disturbance or insomnia (6,20,22-24). 
Although slight differences may exist between these 
measures, the connection between lack of sleep and 
drowsiness is inherent. For example, a study by Miaskowski  
et al. (n=24) collected information from patients attending 
a palliative bone metastases clinic and found characteristics 
of sleep disturbance in patients, such as sleep efficiency 
and total sleep time were significantly (P<0.01) related 
to morning and evening fatigue (26). The cluster of pain, 
fatigue and drowsiness and/or disturbed sleep has also 
been well-documented, verifying the presentation of these 
symptoms together within cluster 3 of the PCA and cluster 
2 of the EFA (20,26).

Due to the heterogeneity in the methodologies of 

symptom cluster research and the complexities in symptom 
presentation, there is a need to determine the most clinically 
relevant clusters to address. A recent study by Henry  
et al. examined the concept of bridge symptoms that lead to 
the increased presentation of other symptoms, previously 
explored in the literature as “sentinel symptoms” (27,28). 
This empirical study developed a statistical tool that takes 
into account a network of individual patient symptoms 
to further elucidate symptom clusters, characteristics of 
a larger patient population, and bridge symptoms (27). 
By identifying symptoms that lead to the formation of 
other symptoms, the detrimental effect on QOL could 
be minimized with optimal management of these basic 
symptoms. However, not all symptoms share a common 
etiology and concurrent interactions can be exceptionally 
complex and patient dependent. Further research regarding 
which symptom clusters and associated bridge symptoms 
are most clinically relevant to address and would provide 
the most benefit for individual patients is warranted.

Research regarding the treatment of symptom clusters is 
necessary to ensure that the discovery of symptom clusters 
is balanced with clinically meaningful improvements in 
patient outcomes. It has been suggested that treatments 
that affect more than one symptom at once may reduce 
toxicity and provide better outcomes as the improvement 
of one symptom can promote similar improvements in 
another related symptom (9). A recent review of cancer 
symptom cluster management has identified five studies 
that investigated non-pharmacological interventions for 
the management of elucidated symptom clusters with 
evidence of efficacy (29). Jarden and colleagues performed 
a randomized control trial (n=42) investigating the effects 
of a multimodal relaxation, exercise and psychoeducational 
intervention on 21 symptoms experienced by inpatients 
undergoing hematopoietic stem cell transplant, finding 
significantly lower symptom severity scores over time in 
the intervention group compared to the control group for 
four of the five clusters determined in the population (21). 
A study by Capuron et al. (n=38) also demonstrated that 
in patients undergoing interferon-α therapy, treatment 
with the antidepressant paroxetine resulted in benefit for 
depression, anxiety, pain and cognitive dysfunction (30). 
These symptoms were likely as a result of the cytokine 
treatment and therefore may have shared a common 
etiology (30). It is unknown whether this treatment would 
perform similarly for comparable symptoms experienced in 
a different clinical context.

One limitation of our study was the lack of distinct 

Figure 2 Cluster hierarchy from the HCA. HCA, hierarchical 
cluster analysis.
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analyses for primary cancer sites. A systematic review of 
symptom clusters in cancer patients published in 2006 
and other studies have suggested that the experience of 
symptom clusters may differ across various primary sites 
(23,31). Due to the nature of the outpatient radiotherapy 
clinic, often patients only had one visit with information to 
analyze, resulting in another significant limitation of this 
study. It has been suggested that the length of time that 
symptoms occur together is significant for the strength 
of relationships within the cluster (15,24). Also, the 
previously mentioned longitudinal symptom cluster study 
(n=1,296) published by our group noted that from baseline 
to subsequent follow-ups, regardless of the statistical 
method, the composition of symptom clusters changed 
over time (18). An analysis of symptom clusters over time 
would elucidate the most consistent and practically relevant 
clusters to address in a clinical context. Also, although the 
use of the ESAS to characterize patient symptoms produces 
minimal burden for patients, this 9-item survey does not 
provide a comprehensive assessment of patient symptoms. 
Longitudinal studies that use comprehensive symptom 
assessments and analyze differences in symptom clusters 
based on several predictors would greatly increase the 
knowledge of symptom clusters and its complex interactions 
in advanced cancer patients.

Conclusions

Our study analyzed the presentation of symptom clusters 
in an advanced cancer population attending an outpatient 
radiotherapy clinic. Using the PCA, EFA and HCA, two 
or three clusters were derived for each statistical method. 
Items that were consistently included in the same cluster 
were: depression and anxiety; nausea and appetite loss; 
well-being and pain; tiredness and drowsiness. The 
consistency of these symptoms within the same cluster 
despite varying statistical methods suggests a strong 
relationship that could reflect improvement of one or 
both symptoms in these clusters with tailored treatment. 
Further research is needed in symptom clusters to further 
examine the complex interactions between concurrent 
symptoms and to elucidate the most clinically meaningful 
clusters in which treatment would provide the most benefit 
for QOL in patients.
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