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Abstract

Background: In recent years, there has been a growing interest to enhance patients’ symptom
management during routine cancer care using patient-reported outcome measures. The goal of
this study is to analyse patients’ responses to the Edmonton Symptom Assessment System
(ESAS) to determine whether patient-reported outcomes could help characterise those patients
with the highest supportive care needs and symptom burden in order to help provide targeted
support for patients.
Methods: In this study, we analysed ESAS questionnaire responses completed by patients as part
of their routine care and considered part of patients’ standard of care. Statistical analyses were
performed using the IBM SPSS Statistics version 26.0. Descriptive statistics are used to sum-
marise patient demographics, disease characteristics and patient-reported symptom severity
and prevalence.
Results: The overall mean age is 65.2 ± 12.8 years comprising 43.8% male and 56.2% female
patients. The five common primary disease sites are breast (26.2%), haematology (21.1%), gas-
trointestinal (15.3%), genitourinary (12.7%) and lung (12.0%) cancers. The mean severity for
each symptom is all mild (score: 1–3). The three most common reported symptoms causing
distress are tiredness, poor overall wellbeing and anxiety, and the least reported symptom is
nausea.
Conclusions: Systematic self-reporting of patients’ symptoms is important to improve symptom
management, timely facilitation of appropriate intervention, patient experience, and patient
and family satisfaction. The awareness of disease site, gender and age-related symptom varia-
tions should help in the design and provision of appropriate symptom-directed, tumour-spe-
cific and patient-focused interventions to meet patients’ immediate needs.

Introduction

Cancer is the leading cause of death among Canadians and responsible for approximately 28.2%
of all mortalities.1,2 The primary intent of cancer treatment is curative, prolong patients’ life and
improve patients’ quality of life. However, cancer treatments are associated with various adverse
side effects that may impact patients’ quality of life depending on the severity. These side effects
can burden patients’ physical and psychological wellbeing to the extent that in some cases treat-
ment may be postponed or discontinued.3–17 Therefore, it is essential for patients to be able to
effectively communicate any adverse effects they are experiencing to their healthcare providers.
Several studies4–6,8,10,12,18–30 have reported that systematic self-reporting of patients’ symptoms
during their cancer journey has facilitated appropriate intervention, allowed patients to com-
municate their most relevant physical symptoms and psychosocial concerns to their healthcare
providers and revealed the impact of cancer and treatment from patients’ perspective.
According to Basch et al.19 and Cleeland et al.20, systematic symptom reporting by patients cor-
relates with decreased symptom severity, reduced hospital and emergency room visits, and an
improved reported wellbeing. Denis et al.31 also reported that patient survival probability was
higher for patients who participated in systematic symptom reporting. According to Goyal
et al.32, the incorporation of patient self-reported symptom scoring tools into treatment visits
improved provider management of common cancers and radiotherapy-related symptoms and
allowed for earlier referrals to supportive care clinics. Palm et al.27 also reviewed the Edmonton
SymptomAssessment System (ESAS) symptom records of retroperitoneal sarcoma patients and
concluded that the reporting of symptoms during radiotherapy using patient-reported
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outcomes for symptom management facilitates timely manage-
ment of patients’ symptoms. In a study by Schulman-Green
et al.33, they reported that using the ESAS has several benefits
including being an easy tool capable of identifying areas of concern,
engaging patients in symptom assessment, and monitoring symp-
tom changes over time. Thus, routine patient-reported outcomes
have been considered a significant keystone of the shift from dis-
ease-centred to person-centred care.4,8,18–20,23,29,34

Consequently, several different tools have been designed to
collect patient-reported outcomes to enable clear and timely com-
munication of patients’ symptoms to their healthcare
providers.3–6,8,10,12,18–26,31,32,35–49 The World Health Organisation
Five Well-Being Index first introduced in 1998 is a positively
worded self-reported measure for assessing emotional
wellbeing.41–44 The Functional Assessment of Cancer Therapy-
General is a 27-item questionnaire designed to measure patient
physical, social, emotional and functional wellbeing.44–46 The
European Organisation for the Research and Treatment of
Cancer Quality of Life Questionnaire is a 30-item cancer-specific
questionnaire developed to assess the quality of life of cancer
patients.44,47,48 The Impact of Cancer Scale is also a self-assessment
questionnaire designed to measure the unique and multidimen-
sional aspects of the quality of life of long-term cancer survivors.44

The Hospital Anxiety and Depression Scale is a 14-item self-report
questionnaire which assesses both anxiety and depression and has
been well tested in cancer patients.49 The ESAS is used for self-
assessment and evaluation of symptom burden related to cancer
and captures information about nine common symptoms experi-
enced by cancer patients. The ESAS is a validated standardised
patient-centred symptom assessment tool used to evaluate the
severity of nine physical and psychological symptoms of distress
related to cancer.4–6,8,15,18,20,23–25,27–29,31,33,40,50–64

Cancer Care Ontario implemented the ESAS symptom
assessment tool in 2008 to improve patients’ symptom
management.15,33,50 The goal of this study is to report on our clini-
cal experience with the ESAS questionnaire responses by patients.
We examined patients’ demographics (age and gender) variations
and primary disease sites on symptom intensity and pattern. Using
these data, we sought to determine areas that could benefit from
improved measurement of patient-reported outcomes and
whether patient-reported outcomes could help characterise
patients with the highest supportive care needs and symptom bur-
den. The knowledge will help provide targeted support for patients,
determine areas of opportunities to facilitate suitable follow-up
interventions and improve patient satisfaction and clinical
encounters during patients’ cancer journey.

Materials and Methods

At the Cancer Centre, patients complete the ESAS questionnaire,
as a routine component of their clinic visits, for monitoring
patient-reported symptoms over the course of treatments and fol-
low-ups. Completing the ESAS is considered part of standard of
care, which means that each patient during each out-patient treat-
ment or clinic visit will complete the ESAS as a basis for tailoring
care. Although the completion rate of the ESAS questionnaire
varies from year to year, the average completion rate for the study
period was about 68%. The ESAS tool enables patients to rate each
symptom severity using an 11-point numerical rating scale ranging
from 0 to 10, where 0 means complete absence of the symptom or
best overall wellbeing and 10 means worst possible symptom or
worst overall wellbeing. The data are captured electronically using

the Interactive Symptom Assessment and Collection (ISAAC) sys-
tem. The ISAAC allows patients to report the nine common symp-
toms via kiosks (PC or tablet computers) directly to clinicians in
real time at the hospital during their scheduled visits. At the hos-
pital, volunteers are always available to assist patients with techno-
logical difficulties or older patients who are not able to complete
the ESAS themselves. Patients with access to personal computers
or mobile devices receive directives to report their symptoms at
home prior to their clinic visits. The attending physicians are able
to access the patient-reported symptom via the hospital’s elec-
tronic medical records, and staff also receive email alerts when
patients report severe or worsening symptoms based on a set
cut-off value. Through the implementation of the ISAAC,
Ontario possesses a unique data source that collects patient-
reported symptom information that is available both at the local
hospitals and centrally at Ontario Health-Cancer Care Ontario
(OH-CCO), in electronic form, and is linkable to the cancer regis-
try. This quantitative symptom assessment tool allows for simple
and rapid simultaneous documentation of multiple patient-
reported symptoms. In this study, patients’ responses to the
ESAS questionnaires from 1 April 2014 to 30 September 2020 were
electronically obtained from the OH-CCO database. The data
included patient-reported physical symptoms (nausea, shortness
of breath, lack of appetite, pain, drowsiness and tiredness), psycho-
logical symptoms (depression and anxiety) and overall wellbeing.
Patient demographics (age and gender), primary disease sites and
clinic visit characteristics were also collected.

Data analysis

A total of 19,288 cancer patients completed 201,839 ESAS ques-
tionnaires as part of routine care during various visits to the
Cancer Centre. To keep the presented data to a reasonable format,
patient responses to symptom severity are stratified as no symptom
(score of 0), mild (scores: 1–3), moderate (scores: 4–6) and severe
(scores: 7–10), and symptom prevalence was calculated as the per-
centage of patients reporting at least 1 or greater on a specific
symptom, consistent with other studies.6,18,21,22,32,33,51,53,55–58

Statistical analyses were performed using the IBM SPSS
Statistics version 26.0, and we report on the prevalence and severity
of the nine patient-reported symptoms. We computed the ESAS
total (ESAS-TOT, range: 0–90) symptom distress score by adding
the individual scores from each of the nine symptoms. The indi-
vidual scores from the six physical symptoms and the two psycho-
logical symptoms were added to generate the ESAS physical
(ESAS-PHY, range: 0–60) and ESAS psychological (ESAS-PSY,
range: 0–20) symptom sub-scores, respectively. The overall well-
being was excluded from the physical and the psychological symp-
tom distress sub-scores as it can be influenced by both physical and
psychological manifestations of the disease, consistent with other
studies.5–7,33,56–59 Additionally, we calculated the mean values of
the ESAS-TOT scores, and ESAS-PHY and ESAS-PSY symptom
distress sub-scores. Furthermore, we used the concept of the scor-
ing stratification of 0 (no symptom), 1–3 (mild), 4–6 (moderate)
and 7–10 (severe)5,18,21,22,32,34,51,53,55–58,60, to stratify the calculated
ESAS-TOT symptom scores into TOT-low (0–8), TOT-mild (9–
35), TOT-moderate (36–62) and TOT-severe (63–90); ESAS-
PHY sub-scores into PHY-low (0–5), PHY-mild (6–23), PHY-
moderate (24–41) and PHY-severe (42–60) and the ESAS-PSY
sub-scores into PSY-low (0–1), PSY-mild (2–7), PSY-moderate
(8–13) and PSY-severe (14–20), consistent with other
studies.4,28,34,40,51,53,54,57 The patients’ study cohort was stratified
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by age (17–35, 36–55, 56–75 and 76–102 years), gender, primary
disease site and type of clinic visit subgroups to examine ESAS
prevalence and severity scores within subgroups. We evaluated
the differences in symptom severity between subgroups using
the analysis of variance (ANOVA) test.

Results

Patients, primary disease sites and clinic visit characteristics

Descriptive statistics including means, standard deviations, medi-
ans and interquartile ranges are used to describe patients’ demo-
graphics, primary disease site characteristics, clinic visit
characteristics and patient-reported symptom severity and preva-
lence. A summary of patients and primary disease site character-
istics is shown in Table 1, and the clinic visit characteristics for the
primary disease sites are shown in Table S2. The overall mean age is
65.2 ± 12.8 years (range: 17–102 years). There were 8,457 (43.8%)
male patients compared to 10,831 (56.2%) female patients. The
most common primary disease sites are breast (26.2%), haematol-
ogy (21.1%), gastrointestinal (15.3%), genitourinary (12.7%) and
lung (12.0%) cancers (Table 1). The most prevalent clinic visits
are systemic clinic (34.9%), radiation treatment (15.8%), systemic
treatment (15.2%) and radiation clinic (12.3%) (Table S2).

ESAS symptom burden for all patients

The distribution of symptom burden, including type, prevalence
and severity of symptoms for the entire cohort of patients, is sum-
marised in Table 2. A symptom was considered to be present if the
score for that particular symptom was ranked >0, and the mean
severity for each of the nine symptoms was evaluated using
mean ± SD scores. Figure 1 shows a stacked bar chart of patient-
reported symptom prevalence, and Figure 2 shows the distribution
of the symptom severity as boxplots for all patients. Overall, 48.1%
of scores were ranked 0 (i.e., complete absence of symptoms),

whereas the prevalence of severity levels of symptom distress
was ranked as mild (1–3) – 33.3%, moderate (4–6) – 13.3% and
severe (7–10) – 5.3% (Table 2). The mean severity for each symp-
tom distress was all in the mild range (score: 1–3). Tiredness
(2.7 ± 2.5) was the only symptom where the mean severity
approached the upper limit of the mild range.When we considered
only the scores ranked as severe (score: 7–10), the symptoms with
high mean scores are lack of appetite (8.2 ± 1.1) and anxiety
(8.0 ± 1.0) and the most prevalent reported severe symptoms are
tiredness, poor overall wellbeing and anxiety (Table 2). While
the mean severity scores are low, we observed that the prevalence
of symptoms was high for some symptoms. For example, among
the 76.9% of responses on tiredness, patients reported experiencing
various levels of the symptom (mild: 44.8%, moderate: 22.2% and
severe: 9.9%). Among the 58.3% responses on anxiety, patients
reported various levels of anxiety (mild: 38.4%, moderate: 14.1%
and severe: 5.8%), and among the 71.7% responses on wellbeing,
patients reported changes to overall wellbeing (mild: 43.9%, mod-
erate: 21.5% and severe: 6.3%) (Table 2, Figure 1). The most
common reported symptom distress is tiredness (76.9%), and
the least reported symptom is nausea (24.1%). The median scores
of all the symptoms are ≤2 (Figure 2), indicating that at least 50%
of the symptom scores are ≤2. For example, about 50% of each of
the scores for nausea, shortness of breath, lack of appetite and
depression are 0 (median = 0), whereas 50% of the scores for pain,
drowsiness and anxiety are≤1 (median= 1). Tiredness and overall
wellbeing are the only symptoms showing higher median scores
(median = 2) compared to the other symptoms. We observed that
the first quartile is 0 for all symptoms except for tiredness, indicat-
ing that at least 25% of the scores for these symptoms are all 0. In
contrast, tiredness has a first quartile of 1, indicating that about
25% of the scores for tiredness are ≤1. The interquartile range,
which gives the span of scores between the first and third quartiles,
is smallest for nausea but larger for overall wellbeing, indicating a
wider spread of scores for overall wellbeing.

Table 1. A summary of patients and primary disease site characteristics

Primary disease site
No. of patients

N (%)

Patient age (years)
No. of patients

N (%)

Patient age (years)
No. of patients

N (%)

Patient age (years)

Mean ± SD Range Mean ± SD Range Mean ± SD Range

All patients Male Female

Breast 5052 (26.2) 61.5 ± 12.4 24–100 23 (0.1) 65.4 ± 10.1 48–88 5029 (26.1) 61.5 ± 12.4 24–100

Central nervous system 65 (0.3) 55.7 ± 13.7 21–91 31 (0.2) 57.8 ± 12.3 21–82 34 (0.2) 53.5 ± 14.7 24–91

Endocrine 22 (0.1) 62.0 ± 12.5 32–82 11 (0.1) 63.1 ± 11.7 43–80 11 (0.1) 58.0 ± 14.3 32–82

Gastrointestinal 2943 (15.3) 64.6 ± 11.7 19–100 1667 (8.6) 64.3 ± 11.5 25–96 1276 (6.6) 65.1 ± 11.8 19–100

Genitourinary 2459 (12.7) 70.1 ± 11.6 18–96 2326 (12.1) 70.2 ± 11.5 18–95 133 (0.7) 67.7 ± 13.0 35–96

Gynaecological 643 (3.3) 63.5 ± 11.9 17–93 – – – 643 (3.3) 63.5 ± 11.9 17–93

Haematology 4063 (21.1) 67.2 ± 14.1 17–102 2217 (11.5) 66.9 ± 14.3 17–102 1846 (9.6) 67.5 ± 13.7 18–101

Head and neck 75 (0.4) 66.7 ± 9.4 47–98 53 (0.3) 65.6 ± 8.6 47–98 22 (0.1) 69.2 ± 10.6 50–90

Lung 2311 (12.0) 68.5 ± 9.5 31–96 1137 (5.9) 68.8 ± 9.3 31–96 1174 (6.1) 68.3 ± 9.7 31–96

Sarcoma 208 (1.1) 61.1 ± 17.0 18–97 114 (0.6) 59.6 ± 20.2 18–94 94 (0.5) 62.6 ± 13.1 22–97

Skin 1270 (6.6) 69.6 ± 15.3 20–100 789 (4.1) 70.2 ± 14.1 20–100 481 (2.5) 68.8 ± 17.0 20–98

Primary unknown 159 (0.8) 69.9 ± 10.9 25–96 78 (0.4) 67.9 ± 9.9 25–96 81 (0.4) 72.3 ± 11.7 44–96

Other cancers 18 (0.1) 72.2 ± 13.5 43–95 11 (0.1) 73.7 ± 12.4 49–95 7 (*) 70.1 ± 14.9 43–87

Total 19,288 (100.0) 65.2 ± 12.8 17–102 8457 (43.8) 67.4 ± 12.7 17–102 10,831 (56.2) 63.9 ± 12.7 17–101

*= Value < 0.1%; SD= Standard deviation; N= Number of patients, (%) = Number of patients as a percentage.
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ESAS symptom severity by patient demographics

The ESAS symptom mean severity scores by all patients stratified
by patient demographics (i.e., gender and age) are shown in Table
S4a. The results of ANOVA test to evaluate the differences in
symptom severity between subgroups are also included in the
Table. All symptommean severity scores when stratified by gender
and age are mild (0 < scores≤ 3) (Table S4a). Tiredness was the
highest ranked symptom distress by both genders: males (2.7/
10) and females (2.8/10), and nausea was ranked the least severe:
males (0.7/10) and females (0.6/10). The ANOVA test shows sta-
tistically significant differences (p-value < 0.01) between genders
with respect to the reported symptom mean severity scores, except
for pain where there was no significant difference (p-value=0.01)
between the genders (Table S4a). The mean severity scores when
stratified by age are also all mild (0 < scores ≤ 3). The 76–102 year
subgroup ranked shortness of breath (1.7 ± 2.4), lack of appetite
(1.6 ± 2.5), drowsiness (1.9 ± 2.4), tiredness (3.0 ± 2.7) and overall
wellbeing (2.5 ± 2.4) higher than all other age subgroups
(Table S4a). The ANOVA test shows statistically significant
differences (p-value < 0.01) between the age subgroups with
respect to the reported symptom mean severity scores (Table S4a).

ESAS symptom severity by primary disease site

The ESAS symptom mean severity scores by all patients stratified
by primary disease sites are shown in Table S4b. The results of
ANOVA test to evaluate the differences in symptom severity
between the primary disease sites are also included in the Table.
The reported symptom mean severity scores when stratified by

primary disease sites are all mild (0< scores ≤3) except for the fol-
lowing: tiredness (3.9/10) and overall wellbeing (3.4/10) for the
‘primary unknown’ disease site subgroup; tiredness (3.9/10), anxi-
ety (3.4/10) and overall wellbeing (3.7/10) for the ‘other cancers’
subgroup; and lack of appetite (3.8/10), tiredness (4.1/10), anxiety
(3.3/10) and overall wellbeing (3.9/10) for the head and neck
cancers (Table S4b). Patients with head and neck cancers had
the highest mean severity score for nausea (1.6/10), lack of appetite
(3.8/10), pain (2.9/10), tiredness (4.1/10) and overall wellbeing
(3.9/10), whereas breast cancer patients had the lowest symptom
mean severity score for nausea (0.4/10), shortness of breath (0.9/
10), lack of appetite (1.0/10) and drowsiness (1.4/10). Patients with
lung cancer had the highest mean severity score (2.9/10) for short-
ness of breath. The ANOVA test shows statistically significant
differences (p-value< 0.01) between the primary disease site with
respect to the reported mean severity scores (Table S4b).

ESAS-TOT, ESAS-PHY and ESAS-PSY symptom burden for all
patients

Figure 3 shows boxplots of ESAS-TOT symptom distress score,
and ESAS-PHY and ESAS-PSY symptom distress sub-scores strati-
fied into the corresponding severity levels of TOT-low, TOT-mild,
TOT-moderate and TOT-severe; PHY-low, PHY-mild, PHY-
moderate and PHY-severe; and PSY-low, PSY-mild, PSY-moder-
ate and PSY-severe, respectively. The boxplots show the overall
spread of the reported symptom severity (minimum-maximum),
lower quartile (Q1, i.e., 25th percentile), upper quartile (Q3, i.e.,
75th percentile), interquartile range (Q1–Q3), median and the

Table 2. A summary of patient-reported ESAS symptom burden including type, symptom prevalence and severity of symptoms for entire cohort of patients stratified
by no symptom (0), mild symptom (1–3), moderate symptom (4–6) and severe symptom (7–10). 0 indicates no symptoms or best possible wellbeing, and 10 indicates
worst possible symptom or wellbeing

ESAS symptoms

ESAS symptom prevalence and severity

Total
number Mean ± SD

None (0) Mild (1–3) Moderate (4–6) Severe (7–10)

Number
(%) Mean ± SD

Number
(%) Mean ± SD

Number
(%) Mean ± SD

Number
(%) Mean ± SD

Nausea 201,649 0.6 ± 1.5 153,000
(75.9)

* 36,655
(18.2)

1.7 ± 0.8 8,923
(4.4)

4.8 ± 0.8 3,071
(1.52)

7.9 ± 1.0

Shortness of
breath

201,620 1.3 ± 2.1 113,931
(56.5)

* 58,846
(29.2)

1.8 ± 0.8 20,082
(10.0)

4.8 ± 0.8 8,761
(4.4)

7.9 ± 1.0

Lack of appetite 201,580 1.4 ± 2.3 117,768
(58.4)

* 50,547
(25.1)

1.9 ± 0.8 22,434
(11.1)

4.8 ± 0.7 10,831
(5.4)

8.2 ± 1.1

Pain 201,678 1.6 ± 2.2 98,059
(48.6)

* 68,887
(34.2)

1.8 ± 0.8 24,621
(12.2)

4.8 ± 0.8 10,111
(5.0)

7.9 ± 1.0

Drowsiness 201,463 1.7 ± 2.2 91,253
(45.3)

* 72,266
(35.9)

1.8 ± 0.8 27,406
(13.6)

4.8 ± 0.8 10,538
(5.2)

7.9 ± 0.9

Tiredness 201,645 2.7 ± 2.5 46,546
(23.1)

* 90,428
(44.8)

1.9 ± 0.8 44,791
(22.2)

4.8 ± 0.8 19,880
(9.9)

7.9 ± 1.0

Depression 201,520 1.4 ± 2.1 111,685
(55.4)

* 60,336
(29.9)

1.8 ± 0.8 21,775
(10.8)

4.8 ± 0.7 7,724
(3.8)

7.9 ± 1.0

Anxiety 201,512 1.8 ± 2.3 83,936
(41.7)

* 77,322
(38.4)

1.8 ± 0.8 28,466
(14.1)

4.8 ± 0.7 11,788
(5.8)

8.0 ± 1.0

Wellbeing 201,105 2.3 ± 2.3 56,864
(28.3)

* 88,266
(43.9)

1.8 ± 0.8 43,230
(21.5)

4.8 ± 0.7 12,745
(6.3)

7.8 ± 0.9

All combined 1.7 ± 2.2 (48.1) * (33.3) 1.8 ± 0.8 (13.3) 4.8 ± 0.8 (5.3) 7.9 ± 1.0

* = Mean value is zero; ESAS= Edmonton Symptom Assessment System.
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severity outliers (i.e., severity data points that are located outside
the whiskers of the boxplots). The interquartile range describes
the middle 50% of the symptom severity when ordered from the
lowest to highest, and it is often seen as a better measure of spread

than the range as it is not influenced by outliers. In Figure 3, we
observed that about 75% (upper quartile) of the scores classified
as low, mild, moderate and severe are ≤5, ≤24, ≤49 and ≤73,
respectively, for ESAS-TOT; ≤3, ≤16, ≤33 and ≤48, respectively,

Figure 1. Stacked bar chart of symptom prevalence reported by all cancer patients. The symptom severity is categories into “No Symptom” (score: 0); “Mild” (scores: 1–3);
“Moderate” (scores: 4–6); “Severe” (scores: 7–10).

Figure 2. The distribution of the reported symptom severity for all patients shown as boxplots. The boxplots show the overall spread of the reported symptom severity (mini-
mum-maximum), the lower quartile (Q1, i.e., 25th percentile), upper quartile (Q3, i.e., 75th percentile), the interquartile range (IQR, Q3–Q1), the median and severity outliers (i.e.,
severity data points that are located outside the whiskers of the boxplots). The interquartile range (i.e., the box) describes the middle 50% of the reported symptom severity when
ordered from the lowest to highest, and it is often seen as a better measure of spread than the range as it is not influenced by severity outliers. Minor outliers are represented by
circles and are defined as values greater than (Q3þ 1.5 * IQR). The major outliers are represented by asterisks and are defined as values greater than (Q3þ 3 * IQR).
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Figure 3. Boxplot of (a) ESAS total symptom distress score (ESAS-TOT), (b) ESAS physical symptom distress (ESAS-PHY) sub-score and (c) ESAS psychological symptom distress
sub-score (ESAS-PSY) stratified into four severity levels: TOT-low (0–8), TOT-mild (9–35), TOT-moderate (36–62) and TOT-severe (63–90) for ESAS-TOT; PHY-low (0–5), PHY-mild (6–
23), PHY-moderate (24–41) and PHY-severe (42–60) for ESAS-PHY; and PSY-low (0–1), PSY-mild (2–7), PSY-moderate (8–13) and PSY-severe (14–20) for ESAS-PSY. The boxplots show
the spread of the symptom severity (minimum–maximum), the lower quartile (Q1, i.e., 25th percentile), upper quartile (Q3, i.e., 75th percentile), the interquartile range (IQR, Q3–
Q1), the median and any severity outliers (i.e., severity scores that are located outside the whiskers of the boxplots) for each severity level. The minor outliers are represented by
circles and are defined as values greater than (Q3þ 1.5 * IQR). The major outliers are represented by asterisks and are defined as values greater than (Q3þ 3 * IQR).
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for ESAS-PHY and 0, ≤5, ≤11 and ≤17, respectively, for
ESAS-PSY.

ESAS-TOT, ESAS-PHY and ESAS-PSY symptom severity by
patient demographics

Figure 4 (a, c, e) shows stacked bar charts of the prevalence of the
ESAS-TOT symptom distress score and ESAS-PHY and ESAS-
PSY symptom distress sub-scores for all patients stratified by gen-
der and age. Furthermore, the ESAS-TOT symptom distress score
and the ESAS-PHY and ESAS-PSY symptom distress sub-scores
have been stratified into the respective low, mild, moderate and
severe levels. The mean, median and interquartile range of the
ESAS-TOT symptom distress scores, and ESAS-PHY and ESAS-

PSY symptom distress sub-scores stratified by gender and age
are shown in Table 3. We also stratified the severities of ESAS-
TOT symptom distress scores into TOT-low (data not shown),
TOT-mild, TOT-moderate and TOT-severe; ESAS-PHY symptom
distress sub-scores into PHY-low (data not shown), PHY-mild,
PHY-moderate and PHY-severe; and ESAS-PSY symptom distress
sub-scores into PSY-low (data not shown), PSY-mild, PSY-mod-
erate and PSY-severe, and the results are shown in Table S6a when
stratified by patient demographics. The prevalence of ESAS-TOT,
ESAS-PHY and ESAS-PSY symptom distress scores is mostly in
the low-mild range for all genders and age (Figure 4a, c, e). The
ESAS-TOT symptom mean severity score and the ESAS-PHY
and ESAS-PSY symptom mean severity sub-scores when stratified
by gender and age are all mild (Table 3). The ESAS-TOT symptom

Figure 4. Stacked bar chart of the prevalence of the ESAS total distress score (a) and (b), physical distress sub-score (c) and (d), and psychological distress sub-score (e) and (f) for
all cancer patients stratified by gender, age and primary disease site. The ESAS total symptom distress score is stratified into TOT-low (0–8), TOT-mild (9–35), TOT-moderate (36–
62) and TOT-severe (63–90); the physical sub-scores is stratified into PHY-low (0–5), PHY-mild (6–23), PHY-moderate (24–41) and PHY-severe (42–60), and the psychological sub-
scores is stratified into PSY-low (0–1), PSY-mild (2–7), PSY-moderate (8–13) and PSY-severe (14–20).
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mean severity score is 15.1 for males and 14.9 for females (out of
90), the ESAS-PHY symptom mean severity sub-score is 9.9 for
males and 9.2 for females (out of 60), and the ESAS-PSY symptom
mean severity sub-scores is 3.0 for males and 3.4 for females (out of
20). Patients’ ages 76–102 years had the highest symptom burden
compared to all other age subgroups. The highest mean severity
scores of the ESAS-TOT symptoms (16.0/90) and the ESAS-
PHY symptoms (10.4/60) are reported by the 76–102 years sub-
group, whereas they also reported the lowest ESAS-PSY symptom
mean severity score (3.1/20). The ESAS-PSY symptom mean
severity score was ranked highest by the 36–55 years subgroup.
The 17–35 years subgroup had the lowest mean severity scores
for all three ESAS-TOT, ESAS-PHY and ESAS-PSY symptom sub-
groups (Table 3). The ANOVA test shows that except for ESAS-
TOT mean severity for male and female (p-value= 0.01), the
ESAS-TOT symptom scores which represent the overall symptom
burden and the ESAS-PHY and ESAS-PSY symptom severity sub-
scores are all statistically different (p-value< 0.01) among all gen-
ders and age (Table 3), consistent with other studies.34,40 When the

ESAS-TOT symptom scores ESAS-PHY and ESAS-PSY symptom
sub-scores are stratified into low, mild, moderate and severe, we
observed that the mean scores in each classification are all on
the lower end of each range for all genders and ages (Table S6a).

ESAS-TOT, ESAS-PHY and ESAS-PSY symptom severity by
primary disease site

Figure 4 (b, d, f) shows stacked bar charts of the prevalence of the
ESAS-TOT symptom distress score and ESAS-PHY and ESAS-
PSY symptom distress sub-scores for all patients stratified by pri-
mary disease site and into the respective low, mild, moderate and
severe levels. The mean, median and interquartile range of the
ESAS-TOT symptom distress scores and ESAS-PHY and ESAS-
PSY symptom distress sub-scores stratified by primary disease site
are shown in Table 3. Table S6b shows the ESAS-TOT-low (data
not shown), TOT-mild, TOT-moderate and TOT-severe; ESAS-
PHY-low (data not shown), PHY-mild, PHY-moderate and
PHY-severe; and ESAS-PSY-low (data not shown), PSY-mild,

Table 3. The ESAS total (ESAS-TOT) symptom distress score, ESAS physical (ESAS-PHY) symptom distress sub-score and ESAS psychological (ESAS-PSY) symptom
distress sub-score stratified by gender, age and primary disease site. ANOVA test was used to evaluate the differences in symptom severity between the subgroups.
ESAS-TOT symptom score includes summation of all symptom scores and ranges from 0 (best) to 90 (worst). ESAS-PHY symptom sub-score includes summation of
nausea, shortness of breath, lack of appetite, pain, drowsiness, tiredness scores and ranges from 0 (best) to 60 (worst). ESAS-PSY symptom sub-score includes
summation of depression and anxiety scores and ranges from 0 (best) to 20 (worst)

Patient and disease
characteristics

ESAS total distress score
ESAS physical

distress sub-score
ESAS psychological
distress sub-score

Median (Q1-Q3) Mean ± SD Median (Q1-Q3) Mean ± SD Median (Q1-Q3) Mean ± SD

Gender Male 11 (3–23) 15.1 ± 14.8 7 (2–15) 9.9 ± 10.0 1 (0–5) 3.0 ± 3.9

Female 11 (4–22) 14.9 ± 14.1 6 (2–14) 9.2 ± 9.4 2 (0–5) 3.4 ± 4.1

ANOVA df= 1, F= 6.0, p-value = 0.01 df= 1, F= 228.4, p-value <0.01 df= 1, F= 511.4, p-value <0.01

Age (years) 17–35 10 (3–20) 13.2 ± 12.7 5 (1–12) 7.8 ± 8.3 2 (0–5) 3.2 ± 3.9

36–55 11 (4–21) 14.7 ± 14.0 6 (2–13) 8.9 ± 9.3 2 (0–5) 3.5 ± 4.2

56–75 10 (3–22) 14.7 ± 14.4 6 (2–14) 9.3 ± 9.6 2 (0–5) 3.2 ± 4.0

76–102 12 (4–24) 16.0 ± 14.8 8 (3–16) 10.4 ± 10.0 2 (0–5) 3.1 ± 4.0

ANOVA df= 3, F= 116.2, p-value <0.01 df= 3, F= 249.7, p-value <0.01 df= 3, F= 86.5, p-value <0.01

Primary disease site Breast 9 (3–18) 12.6 ± 12.6 5 (1–11) 7.5 ± 8.2 2 (0–5) 3.1 ± 3.9

CNS 12 (4–26) 16.4 ± 15.2 7 (2–15) 9.8 ± 9.8 2 (0–7) 4.1 ± 4.8

Endocrine 11 (5–19) 13.3 ± 11.6 7 (3–12) 8.9 ± 8.2 2 (0–4) 2.6 ± 2.9

GI 12 (5–24) 16.2 ± 14.6 8 (3–15) 10.4 ± 9.9 2 (0–5) 3.4 ± 4.1

GU 8 (2–20) 13.3 ± 14.3 5 (1–13) 8.6 ± 9.6 1 (0–4) 2.7 ± 3.8

GYN 11 (4–23) 15.5 ± 14.9 6 (2–15) 9.6 ± 10.0 2 (0–5) 3.4 ± 4.2

Haematology 11 (4–22) 14.9 ± 14.5 7 (2–14) 9.5 ± 9.7 1 (0–5) 3.0 ± 4.0

Head and neck 26 (11–40) 27.6 ± 18.7 17 (7–26) 17.6 ± 12.4 5 (1–10) 6.1 ± 5.6

Lung 17 (8–30) 20.7 ± 16.0 11 (5–20) 13.8 ± 11.0 2 (0–6) 3.9 ± 4.4

Sarcoma 15 (7–27) 18.6 ± 15.0 9 (4–17) 11.9 ± 10.3 3 (0–6) 3.8 ± 4.1

Skin 9 (3–20) 13.0 ± 13.2 5 (1–12) 8.0 ± 8.8 1 (0–4) 2.9 ± 3.9

Primary unknown 20 (10–37) 23.9 ± 17.7 13 (5–24) 15.4 ± 11.7 4 (1–8) 5.0 ± 5.1

Other cancers 28 (8–39) 25.2 ± 16.6 13 (5–24) 15.2 ± 10.7 6 (1–11) 6.3 ± 5.3

ANOVA df= 12, F= 616.9, p-value <0.01 df= 12, F= 783.2, p-value <0.01 df= 12, F= 160.0, p-value <0.01

All 11 (4–22) 15.0 ± 14.4 6 (2–14) 9.5 ± 9.7 2 (0–5) 3.2 ± 4.1

ESAS = Edmonton Symptom Assessment System, (Q1–Q3) = interquartile range.
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PSY-moderate and PSY-severe when stratified by primary disease
site. The ESAS-TOT symptommean severity score and ESAS-PHY
and ESAS-PSY symptom mean severity sub-scores when stratified
by primary disease site are all mild (score: 9–35), (score: 6–23) and
(score: 2–7), respectively (Table 3). Patients with head and neck
cancers had the highest ESAS-TOT symptom mean severity score
(27.6/90) and ESAS-PHY symptommean severity sub-score (17.6/
60). Patients with ‘other cancers’ had the highest ESAS-PSY symp-
tom mean severity sub-score (6.3/20). Breast cancer patients had
the lowest ESAS-TOT symptom mean severity score (12.6/90),
ESAS-PHY symptom mean severity sub-score (7.5/60), and
patients with endocrine cancer had the lowest ESAS-PSY symptom
mean severity sub-score (2.6/20) (Table 3). The ANOVA test
shows that the ESAS-TOT symptom scores, ESAS-PHY and
ESAS-PSY symptom severity sub-scores are all statistically differ-
ent (p-value < 0.01) among the primary disease sites (Table 3),
consistent with other studies.40,51 When the ESAS-TOT symptom
scores, ESAS-PHY and ESAS-PSY symptom sub-scores are strati-
fied into low, mild, moderate and severe, we observed that the
mean scores in each classification were all on the lower end of each
range for all primary disease sites (Table S6b).

Discussion

The systematic collection of patient self-reported symptoms using
standardised patient-reported outcome questionnaires is consid-
ered an effective patient-centred care to improve symptom control,
patient-healthcare provider communication, overall wellbeing and
patient satisfaction.4,18–20,27,32,34,40,54,56–58 We evaluated patient-
reported symptom burden and factors associated with higher
symptom burden to determine opportunities to improve patient
symptom management, overall wellbeing and potentially improve
patient satisfaction. The ESAS responses by patients show that
51.9% reported experiencing mild to severe symptom distress lev-
els, although the mean severity scores for each symptom are all
mild (0< score ≤ 3). The three symptoms reported as causingmost
distress are tiredness, poor overall wellbeing and anxiety. This
observation in the study is similar to what has also been reported
in similar studies.40,65 Cuthbert et al.40 conducted a retrospective,
population-based cohort study on ESAS scores completed by 1,310
patients. They reported that, although the severity of symptoms
was low, the prevalence of specific symptoms such as tiredness,
anxiety, pain and low wellbeing was high. In a similar study by
Tjong et al.65 who assessed ESAS scores completed by 13,289
patients, they also observed that the most prevalent symptoms
causing patient distress are tiredness, low wellbeing, low appetite
and shortness of breath.

ESAS symptom severity and prevalence by patient
demographic

Tiredness was the most commonly reported symptom distress and
had the highest mean severity score across all ages and genders.
This observation is similar to other studies on symptom burden
in cancer patients which shows that tiredness is common among
cancer patients at all ages and genders.19,27–30,40,51,54,56,66,67 In a
study by Blais et al.67, when 911 cancer patients were screened
at the time of their first visit by a nurse navigator using different
symptom assessment tools. They reported tiredness as the most
prevalent symptom among patients who completed the ESAS
questionnaire. Barbera et al.30 have also reported that the highest
mean symptom scores were for tiredness and wellbeing.

In our current study, male patients scored nausea, shortness of
breath, lack of appetite and drowsiness higher than female
patients and reported the highest ESAS-TOT and ESAS-PHY
mean severity scores. Cheung et al.58 also observed higher scores
for drowsiness by males. In a study by Bubis et al.68, they also
reported that males had significantly higher odds of reporting
higher scores for shortness of breath but lower scores for nausea,
lack of appetite and drowsiness, and Palm et al.27 reported that
females were more likely to report higher mean scores for nausea.
We observed that female patients reported the highest mean
severity scores for tiredness, depression, anxiety and overall well-
being. Similar studies27,30,58,66,68–70 have also reported similar high
scores for these symptoms by females. Bubis et al.68 performed a
retrospective observational study on 729,861 ESAS symptom
assessment scores that were recorded within 12 months of
patients’ diagnosis. They reported that females had significantly
higher odds of reporting higher scores for anxiety, depression,
tiredness and poor overall wellbeing. In another study by
Cheung et al.58 comparing ESAS symptom scores between males
and females, they observed that females reported poorer scores
than males for pain, tiredness, anxiety and poor wellbeing.
Röhrl et al.69 conducted a study of 120 patients with colorectal
cancer receiving chemotherapy with curative or palliative intent.
They reported significantly higher severity scores for anxiety and
tiredness in women compared with men. In a prospective longi-
tudinal study of 411 patients with uveal melanoma by Hope-
Stone et al.70, females reported significantly higher scores on
anxiety and depression.

We also observed that patients aged 76–102 years reported the
highest mean severity scores for shortness of breath, lack of appe-
tite, drowsiness, tiredness and poor overall wellbeing and had the
highest ESAS-TOT and ESAS-PHY mean severity scores. Patients
aged 36–55 years reported the highest mean severity scores for
depression and anxiety, and patients aged 17–35 years had the low-
est ESAS-TOT and ESAS-PHY mean severity scores. Several stud-
ies investigating symptom intensity among different age groups
have reported similar results.27,30,57,58,60,68–73 Palm et al.27 reviewed
the records of 47 patients with retroperitoneal sarcoma and
reported that age was associated with worse ESAS scores. Röhrl
et al.69 investigated the relationship between age and cancer symp-
tom severity and observed that older cancer patients experience
worse overall physical function including tiredness, whereas youn-
ger patients reported significantly higher severity scores for anxiety
and tiredness. According to Bubis et al.68, patients aged >61 years
old had significantly higher odds of reporting higher ESAS scores
for shortness of breath and Hope-Stone et al.70 also observed that
younger patients (aged <64 years) reported higher scores on anxi-
ety and depression. Cheung et al.58 investigated symptom scores by
ESAS among 1,358 patients, and symptom intensity was compared
between individuals aged ≤60 and >60 years. They observed that
older patients (>60 years) reported high mean scores for tiredness,
lack of appetite, poor overall wellbeing and had the highest mean
scores for ESAS-TOT and ESAS-PHY. The younger patients (≤60
years) on the other hand reported worse pain and better appetite.

The awareness of gender and age-related symptom variations
and knowledge of specific groups with higher risks of specific
symptoms is very important in cancer care and will enable clinician
and healthcare providers to develop and provide appropriate
symptom-directed patient-focused interventions for the specific
subgroups of patients. According to Cheung et al.57, patient age
at diagnosis is a factor that could determine a patient’s psychologi-
cal response to a cancer diagnosis, and younger patients with
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younger children would react differently than relatively older
patients. Several studies have reported that there is much evidence
that supports positive treatment outcomes for cancer patients who
are identified and treated for their symptoms.74–76 Somerset et al.74

reviewed studies that investigated pathophysiologic alterations in
patients with cancer and comorbid depression and examined the
treatment of depression and related symptoms in women with
breast cancer. They reported that the treatment of depression in
women with breast cancer improves dysphoria and other depres-
sive symptoms, enhances quality of life and improves survivorship,
overall wellbeing and treatment outcomes. According to Howell
et al.26, psychosocial distress that goes untreated is correlated to
worsening symptom severity and lower adherence to treatments.

ESAS symptom severity and prevalence by primary disease
site

Across all primary disease sites, we observed that tiredness was the
most commonly reported symptom distress and had the highest
mean severity score. This observation is similar to other studies
on symptom burden in cancer patients which shows that tiredness
is common among cancer patients for all cancer types and
stages.30,40,68 In this study, lung cancer patients reported the highest
mean score for shortness of breath. Head and neck cancer patients
reported the highest mean scores for nausea, lack of appetite, pain,
tiredness and overall wellbeing and had the highest ESAS-TOT and
ESAS-PHY mean severity scores. Breast cancer patients had the
lowest ESAS-TOT and ESAS-PHYmean severity scores. In a study
by Cuthbert et al.40, they observed that lung cancer patients
reported the highest mean severity scores for shortness of breath,
ESAS-TOT, ESAS-PHY and ESAS-PSY, and breast cancer patients
had the lowest ESAS-PHY and ESAS-PSY and ESAS-TOT. In a
retrospective observational study of cancer patients by Bubis
et al.68, they reported that breast cancer patients are less likely to
score moderate-to-severe scores for all the ESAS symptoms.
Barbera et al.30 investigated the ESAS scores in a population-based
cross-section of cancer patients and the relation of the scores to
sociodemographic and disease sites. They observed that lung
cancer patients reported the highest mean score for shortness of
breath and breast cancer patients generally scored low for most
of the symptoms. The awareness of primary disease site-related
symptom variations and knowledge of the specific groups with
higher risks of specific symptoms is essential and should help
design interventions tailored for symptoms that are more promi-
nent in specific patient subgroups and potentially help offer
improved therapeutic clinical benefits.

Clinical Benefits of Systematic Patients’ Self-Reporting
Symptoms

Several studies have reported that higher ESAS symptom burden
is associated with increased emergency room visits, hospitalisa-
tion, shorter survival and could also lead to functional
impairment; however, improved symptom management has
the potential to improve survival and treatment out-
come.4,5,14,18,19,23,32,34,35,50,53,57,63,77,78 Barbera et al.77 conducted a
population-based retrospective cohort study of 128,893 pairs of
well-matched patients diagnosed with cancer and completed the
ESAS at least once during the period of the study. Each patient
who completed the ESAS was matched randomly to a cancer
patient who did not complete the ESAS. They reported that the
probability of survival within the first 5 years was higher among

those who completed the ESAS and was significantly associated
with a decreased mortality risk. They concluded that participation
in ESAS symptoms reporting was associated with improved sur-
vival in cancer patients. Basch et al.19 conducted a study among
766 cancer patients to test if systematic collection of patient-
reported symptoms during chemotherapy with alerts to clinicians
for severe or worsening symptoms improves health-related quality
of life, survival, emergency room visit and hospitalisation. Among
patients in the intervention group (where nurses performed direct
interventions upon an alert for severe or worsening symptoms),
they reported improved health-related quality of life, less frequent
admissions to emergency clinics or hospitalised, and improved
quality-adjusted survival. According to Yokomichi et al.4, regular
symptom assessment has potentially identified overlooked symp-
toms, facilitated treatment and promoted patient and family satis-
faction. Tran et al.18 reported that the integration of patient-
reported outcome measures into routine oncologic care can
improve patient–clinician communication, satisfaction with care,
symptom management, quality of life and overall survival. In a
retrospective single-centre cohort study, Graham et al.53 investi-
gated symptom burden measured using ESAS among 68 patients.
They concluded that symptom burden measured by ESAS score
provides prognostic information for survival in patients withmeta-
static renal cell carcinoma.

Strengths and limitations of the study

The major strengths of our study lie in 1) large number of patients
to improve its generalisability, 2) a balanced ratio between male
and female, 3) a wider range of patient age, 4) different primary
disease sites, 5) the inclusion of patients receiving care in different
clinical settings, 6) the ESAS is a well-validated patient reporting
tool which has been used successfully in several oncologic setting
and 7) the availability of volunteers in the clinic to help patients
who may be computer-inexperienced. However, the main limita-
tions of the study are as follows: 1) it was conducted at a single
institution, and the findingsmay not be generalisable to other insti-
tutions with different patients’ demographics, 2) the ESAS ques-
tionnaires are generic and not symptom-specific, 3) the ESAS
assesses symptom intensity only quantitatively, 4) the completion
of the ESAS was voluntarily, and certain patients are more likely to
complete an assessment, 5) the ESAS completion may be associ-
ated with other factors such as increased health literacy or ability
to self-manage symptoms, and 6) the symptom severity in this
study was evaluated based on ESAS intensity scores alone, and
differences in symptom reporting may not necessarily reflect the
true differences in the symptom being experienced by the patient.

Conclusions

Integration of patient-reported symptom outcome measures in
routine oncologic care is useful to determine patterns of symptom
burden and the design of patient-centred supportive care needs.
Thus, patient symptom management is an important component
of comprehensive oncologic care. Our study on symptom severity
shows that symptom patterns of cancer patients differ according to
age, gender and primary disease site. Tiredness was the most com-
monly reported symptom distress with the highest mean severity
score across all gender, age and primary disease sites. Older cancer
patients reported worse overall physical function including short-
ness of breath, lack of appetite, drowsiness, tiredness and overall
wellbeing, and female patients reported the highest mean severity
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scores for tiredness, depression, anxiety and overall wellbeing com-
pared to male patients. The awareness of gender, age and primary
disease site-related symptom variations and knowledge of specific
groups with higher risks of specific symptoms is very important in
cancer care and will enable clinicians and healthcare providers to
develop and provide appropriate symptom-directed patient-
focused interventions for the specific subgroups of patients. In
our clinical practice, the ESAS is used for symptom screening
andmonitoring, and the results are reviewed by clinicians to estab-
lish baselines in patients’ symptoms and/or to trigger further in-
depth patient assessments. The assessments may lead to interven-
tions at the clinic level or result in referrals to the appropriate ser-
vices such as pain and symptom management, psychiatry,
registered dietitian, social worker or spiritual care. Furthermore,
reviewing the results could highlight the fluctuating nature of
symptom intensity, which is related to disease trajectory, effective-
ness of symptom management strategies and variations in symp-
tom expression, which according to Barbera et al.77 relates to
improved survival in cancer patients as well as better outcomes
in patient satisfaction. In a changing oncologic healthcare delivery
system where patient-centeredness is prioritised, self-reporting
symptom engages patients as actively involved in their care provi-
sion and could improve patients’ experience and outcomes of care
delivery.
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