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Abstract
Background Few studies have explored demographic var-
iations in symptom patterns. Our goals were to examine age
and gender differences in symptom intensity and symptom
clusters among outpatients with advanced cancer.
Methods Symptom scores by the Edmonton Symptom
Assessment System (ESAS) were collected for patients
attending the Oncology Palliative Care Clinics at Princess
Margaret Hospital from 2005 to 2007. Symptom intensity was
compared between individuals aged ≤60 and >60 years and
between males and females. Principal component analysis
(PCA) was performed to determine inter-relationships of the
nine ESAS symptoms and to compare symptom clusters
within age and gender subgroups.

Results From a total of 1,358 patients, 49.8% were male and
50.2% were female. The median age was 64 (range 19 to 99):
39.6% were ≤60 and 60.4% were >60. The most common
primary cancer sites were gastrointestinal (27%), lung (15%),
and breast (11%). Younger patients reported worse pain (4.9
vs. 4.5, p=0.02) and better appetite (4.7 vs. 5.3, p=0.002)
than older patients. Females reported poorer scores than
males for nausea (2.6 vs. 2.2, p=0.02). Analyses of symptom
clusters revealed that fatigue and drowsiness were included
in the cluster of pain, nausea, and appetite in younger but not
older patients. In men, pain clustered together with depres-
sion and anxiety; for women, physical and psychological
symptoms formed separate clusters.
Conclusions In patients with advanced cancers, symptom
patterns differ according to age and gender. Palliative
interventions tailored for symptoms that are more promi-
nent in specific patient subgroups may offer greater
therapeutic benefit.
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Introduction

Patients with metastatic cancer experience substantial
psychological and physical distress [1–3], which may
intensify near the end of life [4]. Because the goals of
palliative care are to minimize symptoms and improve
quality of life, studies have been conducted to better
characterize the end-of-life symptoms experienced by
patients with advanced cancer [2]. Although advances in
symptom control have occurred, there is increasing recog-
nition that not all patients experience symptoms similarly
and that responses to therapies can vary between different
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patients. Few studies have specifically examined demo-
graphic variations in symptom patterns among advanced
cancer patients [5–8], and none have examined the impact
of such variations on symptom clusters. However, this
knowledge can be valuable for tailoring care to the needs of
this vulnerable population. Importantly, this information
can also be used to help design more effective clinical trials
of cancer symptom palliation.

We previously reported on symptom clusters in a large
cohort of advanced cancer outpatients who were attending
oncology palliative care clinics at a tertiary cancer center
[9]. Symptoms were measured with the Edmonton Symp-
tom Assessment System (ESAS) [10], and symptom
clusters were defined as two or more inter-related symp-
toms that frequently occur together, which may or may not
suggest a common etiology [11–13]. The study of symptom
clusters can be especially pertinent for patients with
advanced cancer because they frequently manifest with
multiple, concurrent symptoms that are difficult to control.
An understanding of symptom clusters may help to
streamline treatments to target several symptoms concur-
rently and thus result in greater therapeutic benefit. In our
prior work, we identified two distinct symptom clusters in
advanced cancer outpatients, namely a psychological
cluster (anxiety and depression) and a physical cluster
(fatigue, drowsiness, nausea, decreased appetite, and short-
ness of breath), and found that symptom clusters were
influenced by the site of the primary cancer [9].

The main objective of the current analysis was to explore
the impact of demographic characteristics, specifically age
and gender, on symptom clusters and symptom intensity in
advanced cancer outpatients. Awareness of age- and
gender-related symptom variations may help to develop
and provide better symptom-directed interventions for
specific subgroups of palliative cancer outpatients.

Methods

Study procedures

This study was conducted at Princess Margaret Hospital
(PMH), a large tertiary cancer center in Toronto, Canada. The
center has a multi-disciplinary psychosocial oncology team
and a palliative care program, which consists of a 12-bed acute
inpatient unit, a consultation service that assesses patients with
urgent palliative care needs, and daily outpatient oncology
clinics that provide pain management, symptom control, and
end-of-life care planning [14]. All patients referred to and
evaluated in one of the outpatient clinics are asked to
complete the ESAS questionnaire as part of each clinic
assessment. Full approval for this study was obtained from
the University Health Network Research Ethics Board.

The ESAS is a standardized instrument for evaluating the
severity of nine physical and psychological symptoms: pain,
fatigue, nausea, anxiety, depression, drowsiness, appetite,
general wellbeing, and shortness of breath [10]. Each of the
nine items is rated by respondents on a scale of 0–10, where
a 0 means that the symptom is completely absent and a 10
indicates that the symptom is at its worst possible intensity.
This scale has been validated for patients with cancer [15].
Results of ESAS assessments for patients who were seen in
the outpatient oncology palliative care clinics were prospec-
tively entered into the PMH palliative care clinical database.
Chart audits for a regional palliative care improvement
project have recently shown an ESAS completion rate of
above 90% in our palliative care clinics [16].

Analytical and statistical considerations

The study sample consisted of patients aged 18 years or older
with metastatic cancer who were seen in the oncology
palliative care clinics at PMH between January 1, 2005 and
December 31, 2007 and completed at least one ESAS
questionnaire. Analyses were limited to the initial ESAS
assessment for all patients. Information on patient demo-
graphics, disease characteristics, and ESAS scores was
extracted from the PMH palliative care clinical database for
eligible patients, and then summarized with descriptive
statistics. Overall severity for each of the nine symptoms
was evaluated with mean scores.

We calculated the ESAS total symptom distress score
(TSDS) by adding the individual scores from each of the
nine symptoms [10]. The ESAS was also categorized into a
physical sub-score (PHS) and a psychological sub-score (PSS).
Scores from the physical domain (pain, fatigue, nausea,
drowsiness, appetite, shortness of breath) and the psychological
domain (anxiety, depression) were summated to generate PHS
and PSS, respectively. Because ‘general wellbeing’ is a
measure of both physical and psychological function, this item
was excluded from the sub-scores. For patients who did not
respond to all of the ESAS items, scores were prorated if at
least 50% of the items were completed (five items for TSDS,
three items for PHS, and one item for PSS), as suggested for
quality-of-life scales [17, 18]. Prorated scores were deter-
mined by summing the individual scores of each available
item, multiplying by the number of possible items (nine items
for TSDS, six items for PHS, and two items for PSS), and
dividing by the total number of completed items [17, 18].

To detect symptom clusters, a principal component analysis
(PCA) with varimax rotation was conducted on the nine ESAS
symptoms. PCA is an exploratory statistical technique that can
be applied to a set of variables to determine which variables, if
any, correlate with each other to form a distinct and stable
pattern, which is called a “component” in the PCA model [19,
20]. A variable that consistently associates with another
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results in a higher factor loading score in the PCA and
predicts its assignment into an independent component or
“cluster”. To be considered a true symptom cluster, a
symptom within a cluster must have a factor loading
score >0.60 and the cluster must account for ≥10% of the
total variance, as proposed in prior literature [19, 20]. The
internal consistency and reliability of the derived symptom
clusters were assessed with the Cronbach's alpha coeffi-
cient, where a higher value indicates better consistency.

To study the effect of age, analyses were performed
whereby patients were dichotomized into ≤60 (“younger”
cohort) and >60 years old (“older” cohort) based on cut-offs
used previously in studies of cancer and chronic pain [21–23].
Prior to these analyses, the relationship between age (as a
continuous variable) and ESAS score was investigated for each
symptom using linear regression. There was no indication of
any biphasic or other nonlinear relationship, thus supporting
our decision to dichotomize our age analysis. ESAS intensity
scores were compared between age and gender subgroups
using t tests with and without Bonferroni correction. Symptom
clusters were compared by performing PCA on the entire
study cohort and then separately within age and gender
subgroups. We also evaluated the clinical significance of the
findings, defined based on prior symptom and quality-of-life
analyses as a minimum difference of 5% between patient-
reported outcome measures [24–26]. All statistical analyses
were performed with SAS® (V9.1; SAS Institute, Cary, NC).

Results

A total of 1,358 outpatients with metastatic cancer were
identified. Our analyses were conducted on the initial ESAS

assessments from 1,358 outpatients with metastatic cancer
who were assessed in the palliative care clinic. Among
them, 739 patients had only the baseline assessment and
619 had further assessments (the median number of total
assessments per patient was three; range two to 18). To
minimize the impact of palliative interventions on symptom
intensity and symptom clusters, analyses for this study were
conducted using only the baseline assessment of each
patient. The median age was 64 years (range 19–99); 538
(39.6%) patients were ≤60 years of age and 820 (60.4%)
patients were >60 years old. For gender, 676 (49.8%)
patients were male and 682 (50.2%) were female. Cancers
originated most frequently from the gastrointestinal (GI)
tract (27%), lung (15%), and breast (11%). The category
“other cancers” consisted mainly of unknown primary
tumors, sarcomas, and concurrent cancers. Table 1 outlines
the distribution of primary cancers by age and gender
subgroups. The two most prevalent cancers were breast and
GI in the younger cohort and among women, whereas lung
and GI cancers were more common in the older cohort and
among men.

Table 2 describes the differences in mean symptom
intensity scores by age and gender. Across all ages and
gender subgroups, fatigue was the only symptom for which
mean severity was greater than six out of ten. Younger
patients reported more pain, whereas older patients reported
worse appetite; the results for appetite remained statistically
significant after Bonferroni correction and were also
clinically significant. In our analysis on the effect of
gender, women reported poorer scores than men only for
nausea. Distress from physical and psychological symp-
toms, as measured by the PHS and PSS, was not
significantly different between age groups or between

Table 1 Primary cancer sites in age and gender subgroups (total N=1,358)

Primary cancer site Age Gender

≤60years (group N=538) >60years (group N=820) Male (group N=676) Female (group N=682)
n (%) n (%) n (%) n (%)

Breast 85 (16) 66 (8) 0 (0) 151 (22)

CNS 52 (10) 30 (4) 47 (7) 35 (5)

Gastrointestinal 124 (23) 248 (30) 227 (34) 145 (21)

Genitourinary 30 (6) 100 (12) 107 (16) 23 (3)

Gynecological 57 (11) 71 (9) 1 (0) 127 (19)

Head and Neck 35 (6) 54 (7) 64 (10) 25 (4)

Hematological 24 (4) 29(4) 31 (5) 22 (3)

Lung 66 (12) 134 (16) 111 (16) 89 (13)

Skin 14 (3) 26 (3) 25 (4) 14 (2)

Othera 51 (9) 62 (7) 62 (9) 51 (7)

a This group consists of unknown primary tumors, sarcomas, and concurrent cancers

CNS central nervous system
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genders. TSDS, which reflected overall symptom burden,
was also similar among all of the demographic subgroups.

Analyses of symptom clusters stratified by age and
gender are illustrated in Tables 3 and 4, respectively. For
patients ≤60 and >60 years old, pain, nausea, and decreased
appetite were components of the primary symptom cluster,
although fatigue and drowsiness were also included in this
cluster for those who were ≤60. Depression and anxiety were
reflected in the secondary cluster for both age groups, but poor
general wellbeing was also present in this cluster for the
younger cohort. In men, the main symptom cluster consisted
of pain, depression and anxiety; a secondary cluster consisted

of fatigue, decreased appetite, and dyspnea. For women, pain,
fatigue, nausea, drowsiness and decreased appetite grouped
together in the main symptom cluster; depression, anxiety and
poor general wellbeing formed a second cluster.

Discussion

The symptom experiences of advanced cancer patients are
diverse, and the severity of symptoms can vary widely.
Furthermore, symptom burden in this population is high [1–
3], often requiring various palliative interventions to control

ESAS symptom Age Gender

≤ 60years > 60years P value Male Female P value
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Pain 4.9(3.1) 4.5(3.4) 0.02 4.5(3.2) 4.7 (3.3) 0.37

Fatigue 6.0(2.6) 6.3(2.8) 0.06 6.1(2.8) 6.2 (2.7) 0.47

Nausea 2.5(2.9) 2.4(3.0) 0.58 2.2(2.8) 2.6(3.1) 0.02

Depression 3.7(3.1) 3.5 (3.2) 0.21 3.6(3.1) 3.6(3.3) 0.89

Anxiety 4.1(3.1) 3.7(3.2) 0.07 3.7(3.1) 4.0(3.2) 0.07

Drowsy 4.1(3.0) 4.2(3.3) 0.50 4.3(3.1) 4.1(3.2) 0.34

Appetite 4.7(3.2) 5.3(3.3) 0.002a 5.1(3.2) 5.1(3.2) 0.89

Wellbeing 5.3(2.8) 5.5(2.8) 0.11 5.3(2.7) 5.5(2.8) 0.14

Dyspnea 3.2(3.1) 3.4(3.3) 0.16 3.4(3.2) 3.2(3.3) 0.28

PHS 30.6(14.1) 31.6(14.8) 0.22 31.0(14.3) 31.4(14.7) 0.64

PSS 7.7(5.8) 7.2(5.9) 0.11 7.3(5.7) 7.6 (6.0) 0.28

TSDS 38.4(18.3) 38.9(18.9) 0.64 38.4(18.4) 39.0(18.9) 0.51

Table 2 Comparison of symp-
tom intensity in age and gender
subgroups

ESAS Edmonton Symptom
Assessment Scale, PHS physical
sub-score, PSS psychological
sub-score, TSDS total symptom
distress score
a Only appetite remained significant
after Bonferroni correction
(p=0.02)

Table 3 Comparison of primary and secondary symptom clusters in
advanced cancer patients ≤60 and >60 years of age

ESAS symptom ≤60years (N=538) >60years (N=820)

Cluster 1 Cluster 2 Cluster 1 Cluster 2

Pain 0.61a 0.26 0.69a 0.32

Fatigue 0.64a 0.49 0.49 0.28

Nausea 0.78a 0.10 0.63a 0.18

Depression 0.30 0.82a 0.20 0.85a

Anxiety 0.21 0.87a 0.18 0.86a

Drowsy 0.70a 0.22 0.39 0.37

Appetite 0.66a 0.30 0.77a 0.02

Wellbeing 0.29 0.73a 0.49 0.40

Dyspnea 0.50 0.26 0.03 0.11

% Variance 48% 11% 45% 10%

Cronbach's alpha 0.77 0.79 0.63 0.83

ESAS Edmonton Symptom Assessment Scale

Values listed represent factor loading scores in the principal
component analysis where a superscript letter indicates symptom
clustering within the age subgroup

Table 4 Comparison of primary and secondary symptom clusters in
male and female advanced cancer patients

ESAS Symptom Male (N=676) Female (N=682)

Cluster 1 Cluster 2 Cluster 1 Cluster 2

Pain 0.60a 0.24 0.63a 0.17

Fatigue 0.45 0.67a 0.66a 0.45

Nausea 0.35 0.49 0.73a 0.17

Depression 0.83a 0.21 0.19 0.85a

Anxiety 0.84a 0.15 0.17 0.86a

Drowsy 0.45 0.57 0.63a 0.34

Appetite 0.34 0.62a 0.72a 0.17

Wellbeing 0.53 0.46 0.38 0.65a

Dyspnea 0.04 0.80a 0.35 0.43

% Variance 46% 10% 46% 11%

Cronbach's alpha 0.74 0.67 0.77 0.80

ESAS Edmonton Symptom Assessment Scale

Values listed represent factor loading scores in the principal
component analysis where a superscript letter indicates symptom
clustering within the gender subgroup
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symptoms adequately [27]. Thus, these patients are at high
risk for potential drug interactions [28] and a poor quality of
life [29, 30]. In order to address advanced cancer symptoms
effectively, there is growing interest in understanding the extent
to which symptoms differ between patients and in identifying
factors that influence symptoms at the end of life. To date, few
studies have explored the relationship of demographic charac-
teristics to symptom intensity for advanced cancers specifically
[5–8], and none have examined their impact on symptom
clusters. In this analysis of outpatients with metastatic cancer,
we examined the effects of age and gender on advanced
cancer symptoms. Our findings suggest that symptom
intensity is modified by both age and gender, whereas
symptom clusters are influenced primarily by gender alone.

Although we found few clinically or statistically signif-
icant differences in symptom severity according to age or
gender, those that we did observe were consistent with
previous studies. The relationship between age and cancer
symptom intensity has been previously documented [6, 31,
32]. Prior studies have demonstrated that older cancer patients
experience worse overall physical function, including
increased fatigue [31, 32]. This past research, however,
involved either early stage cancers [31] or individuals who
recently had surgery [32]. Therefore, fatigue described in
these studies may be attributed to side effects of curative
therapies or longer post-treatment recovery among older
patients. Jordhoy et al. reported a lesser impact of socio-
demographic characteristics on symptoms in patients with
advanced cancer than had been previously described in
general populations [6]. However, they did find that
increased age was associated with better overall emotional
function, less pain, and fewer sleep disturbances. Our
analysis is consistent with their findings in that patients
who were ≤60 years old reported worse symptom scores for
anxiety and pain than those >60 years old; however, only
pain was statistically significant. The only symptom in our
study for which there was a clinically significant difference
was appetite, which was worse in older patients. The
relationship between advanced age and worse appetite has
not been previously reported for advanced cancers. Reasons
for this association are unclear, and may be due to normal,
age-related physiologic changes, increased burden of comor-
bidities, or side effects of polypharmacy in the older age
group [33]. This important area warrants further evaluation,
especially in the context of its relationship with fatigue,
which was also worse for patients >60 years of age.

Women in our study tended to report worse nausea and
anxiety than men, supporting previous studies in the general
[34, 35] and advanced cancer populations [6, 8]. The
majority of this prior research reported worse quality of life
for women than for men in both physical and psychological
symptom domains. Specifically, studies of cancer patients
have described either no gender differences for anxiety [36]

or a higher prevalence in women [8, 37–39]. Similarly, an
increased prevalence of nausea and vomiting has been
reported in women [6, 7]. Reasons for this are uncertain, but
palliative chemotherapy regimens used for breast and gyne-
cological cancers, which frequently consist of cyclophospha-
mide and platinum agents, are highly emetogenic [40, 41].
Furthermore, past studies have suggested that women may
have an increased predisposition for chemotherapy-related
nausea and vomiting compared to men [42–44]. Similarly,
the gender difference in anxiety is likely due to a combination
of factors, including varied responses to palliative interven-
tions [8, 45] as well as different coping mechanisms and
social support networks between genders [46].

The most distinguishing feature of our study is its focus on
symptom clusters. Recent studies have described the preva-
lence of symptom clusters in various cancer settings [47–53],
but none have explored the effect of age and gender on these
clusters. Our finding that age and gender had a different
impact on symptom intensity than they had on symptom
clusters reinforces the fact that symptom clusters do not
necessarily depend on symptom intensity. Moreover, the
traditional focus of symptom-based research on symptom
severity may omit the identification of relevant clusters that
are equally important in the treatment decision making
process. Our findings suggest that cluster-based endpoints
should also be considered in future trials of symptom control.

In patients ≤60 years old, the clusters included additional
physical symptoms (namely fatigue, drowsiness, and poor
wellbeing) that were absent from those >60 years old. It is
possible that younger patients are accustomed to maintaining
a higher level of function and activity, and thus the impact of
advanced cancer may affect more domains of their physical
function. The cluster of depression and anxiety that was
noted in both age groups was also seen across many tumor
sites in our previous analysis [9], and has been noted in
other prior studies. Because the ESAS contains only two
psychological symptoms, however, a more thorough under-
standing of this cluster would require studies that incorpo-
rate the use of instruments that measure anxiety, depression,
and other psychological symptoms in greater detail.

The observation that pain clustered with anxiety and
depression in men only whereas for women, physical and
psychological symptoms formed separate clusters is note-
worthy. Taken together, these findings suggest that pain
may contribute more to anxiety and depression or that pain
may be exacerbated to a greater extent by anxiety and
depression among men. Conversely for women, pain
primarily clustered with other physical symptoms such as
fatigue, nausea, drowsiness, and loss of appetite. This
observation may be due to an association of pain with these
symptoms among women or a result of side effects from
commonly used pain medications such as opioids. The
latter is consistent with prior research showing a greater
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susceptibility of women than men to opioid-related tox-
icities [54, 55]. In contrast, fatigue, loss of appetite, and
shortness of breath clustered together in men. The reason
for this predisposition among men is less clear, but this
particular group of symptoms has been correlated with
advancing illness [4], postulating that symptom differences
between genders may be more prominent at the end of life.

There are several limitations. While our sample size was
large, the study was conducted in a single institution, and
therefore results may not be generalizable. Also, we were
unable to include outpatients who did not complete the ESAS.
Although the completion rate for the ESAS in our clinic was
high, excluding patients who were too ill to complete the
symptom assessments may have resulted in selection bias.
Furthermore, the inclusion of gender-specific cancers in our
analyses and the higher proportions of lung, gastrointestinal
and genitourinary cancers in the older cohort raises the
possibility that the observed differences, which we have
primarily attributed to gender and age, respectively, may also
reflect differences in cancer sites. The symptom patterns
observed in the current analysis by age and gender, however,
differed from those seen in our previous analysis based on
cancer site [9], thus providing some support for the presence
of age- and gender-related symptom variations. Nonetheless, it
is important to interpret these differences cautiously because
symptom severity in this study was evaluated based on ESAS
intensity scores alone. Differences in symptom reporting may
not necessarily reflect true differences in symptom experiences
[56], and the ESAS emphasizes only nine symptoms.
Therefore, future research should focus on different
approaches to evaluating symptoms across age and
gender, and use of other validated symptom assessment
measures.

In conclusion, our study showed an influence of age
and gender on symptom severity, though this was not as
marked as in other studies. There were distinct differences
in symptom clusters according to gender and lesser
differences according to age. Symptom severity and
symptom clusters represent distinct constructs that can be
analyzed separately. To our knowledge, this is the first
report to explore demographic characteristics on symptom
clusters, and our findings support a need for further
research in this emerging area. Future trials that consider
specific patient subgroups in their designs might be more
effective when evaluating novel palliative care interven-
tions in cancer.
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