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to difficulties in patient management and
symptom control, increased hospital stays,
and decreased adherence to and acceptance
of treatment.5-9 Studies have shown signifi-
cant relationships between burden from
physical symptoms and depression,10,11 but
the relationship with anxiety is less clear.12
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ABSTRACT

Objectives:  To assess the prevalence, severity and distress from physical symptoms and 
the prevalence of anxiety and depression in patients about to undergo chemotherapy 
for potentially curable cancers; and to explore the presence of symptom clusters and 
investigate their relationships with anxiety and depression.
Design, participants and setting:  Cross-sectional survey of 192 patients with breast or 

ointestinal cancers or lymphoma before first ever chemotherapy treatment with 
ive intent.
 outcome measures:  Hospital Anxiety and Depression Scale to assess anxiety and 
ession and the Chemotherapy Symptom Assessment Scale to measure physical 
tom prevalence, severity and distress (“bother”).
lts:  Prevalence of anxiety was 45% and depression 25%. The most prevalent 
ical symptoms were pain (48%), feeling unusually tired (45%) and difficulty sleeping 

(45%). Physical symptoms rated as most severe were pain (28%), difficulty sleeping (26%) 
and feeling unusually tired (19%). Physical symptoms causing the most distress were pain 
(39%), constipation (18%) and nausea (16%). Factor analysis of symptom distress scores 
indicated that five factors explained 36.7% of the variance and included: gastrointestinal 
(nausea, vomiting, pain), general malaise (tiredness, feeling weak, headaches), 
emotional (feeling depressed, feeling anxious), nutritional (changes to appetite, weight 
loss or gain) and general physical (mouth/throat problems, shortness of breath). 
Regression analysis indicated that symptom distress for the malaise (β = 1.46; P < 0.001), 
nutritional (β = 0.70; P < 0.05) and gastrointestinal (β = 0.73; P < 0.05) factors were 
independent predictors of depression.
Conclusions:  Before commencing chemotherapy, patients are already experiencing 
distressing symptoms and have high scores for anxiety and depression, partially 
explained by physical symptom distress. Patients should be routinely screened for both 
emotional and physical needs and appropriate interventions should be developed.
Trial registration:  Australian New Zealand Clinical Trials Registry 
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  levels of psychiatric morbidity,

tress and symptom burden are
mmonly reported by cancer

patients, including those undergoing
chemotherapy.1-4 Recognition and treatment
of mood disorders such as depression are
important because, untreated, they may lead

The evaluation of symptom burden in the
literature is made difficult by variations in
definition and measurement.4,11,13

While symptom burden, anxiety and
depression may be high in patients undergo-
ing chemotherapy, only two studies have
specifically considered the pre-chemother-
apy setting. One study found that 48% of
patients with early breast cancer who were
commencing chemotherapy had significant
anxiety,14 while the second found that 27%
of hospitalised patients with various cancers
commencing chemotherapy reported
depression.15 A further study reported that
the total number of symptoms, tiredness
and perceived functional impairment were
all independently associated with an
increased likelihood of depression in
patients with lung cancer who were com-
mencing treatment with either chemother-
apy or radiotherapy.11 It is therefore
important to consider both physical and
emotional factors before treatment is com-
menced, as the subsequent administration
of chemotherapy drugs is likely to increase
symptom burden and associated psycholog-
ical distress.

In this study, we assessed the prevalence
of anxiety, depression and physical symp-
toms in a mixed population of patients with
cancer before their first ever chemotherapy
treatment. As symptoms are rarely observed
to occur alone, but rather in clusters,4 we
also explored the presence of distinct sets of
symptoms. Finally, we investigated the rela-
tionship between patient symptom distress
(“bother”) and both anxiety and depression.
We chose to investigate symptom distress
because previous studies have indicated that

the same symptom may not be equally
distressing to all patients, and that different
symptoms affect patients’ quality of life to
different extents.16,17

METHODS
In this study, we report baseline data from a
randomised controlled trial testing a psycho-
educational intervention for patients before
receiving chemotherapy. The study was con-
ducted at the Peter MacCallum Cancer Cen-
tre in Melbourne, Victoria, with ethics
approval from the centre’s ethics committee.
Eligibility criteria included: histopathological
confirmation of potentially curable breast
cancer, lymphoma or any cancer of the gas-
trointestinal (GI) tract; age over 18 years; a
grade of � 2 on the Eastern Cooperative
Oncology Group (ECOG) performance status

scale; about to receive first ever chemother-
apy treatment; and ability to communicate
and read English. Patients were excluded if
they had a known cognitive deficit.

Eligible patients were approached after
their decision to have chemotherapy and
were informed about the study. Patients
provided written consent before completing
a battery of self-report measures.

Measures

• Demographic and clinical characteris-
tics: clinical data obtained included diagno-
sis, disease stage, ECOG performance status,
and history of previous cancer treatment
(ie, surgery or radiotherapy). Demographic
data collected included sex, age, marital
status, employment status, and first language
spoken.
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• Anxiety and depression: these were
assessed using the 14-item Hospital Anxiety
and Depression Scale (HADS).18 The HADS
contains two subscales (one for anxiety and
one for depression), each comprising seven
items. Subscale scores are reliable and valid
measures of anxiety and depression, and the
HADS has been validated in the cancer
context.19,20 Subscale scores range from zero
to 21, with scores of 8 to 10 indicating
probable subclinical cases of anxiety or
depression, while scores of 11 or higher
indicate clinical cases.18

• Physical symptoms: the Chemotherapy
Symptom Assessment Scale (C-SAS) was
used to measure symptom incidence, symp-
tom severity and symptom distress (bother).
The C-SAS is a 24-item self-report scale
developed for clinical assessment of com-
mon cancer symptoms in outpatient facili-
ties.17 The advantage of the C-SAS is that it
provides a patient-centred account of symp-
tom experiences, including the psychologi-
cal domain of bother to measure symptom
distress. Participants were asked, “Have you
experienced any of the following (listed)
symptoms over the last week?” (0 = no, 1 =
yes), and if so, “How severe was the symp-
tom?” (1 = mild, 2 = moderate, 3 = severe)
and, “How much did the symptom bother
you?” (1 = not at all, 2 = a little, 3 = quite a
bit, 4 = very much). For this study, one item
(relating to nausea following treatment) was
dropped, reducing the scale to 23 items. The
C-SAS shows acceptable levels of validity
and reliability (Cronbach’s α, 0.75), as well
as responsiveness to clinical change.17

Statistical analysis
Descriptive statistics were obtained for each
of the demographic, treatment and disease
variables as well as physical symptom preva-
lence, severity, symptom distress (bother),
anxiety and depression scores. To explore
how symptom distress scores clustered
together, a series of exploratory factor analy-
ses (FAs) and principal components analyses
(PCAs) were conducted until a clinically
meaningful solution was found.21,22 FAs and
PCAs are statistical techniques applied to a
set of observed variables to investigate
whether they form relatively independent
subsets or factors. Factors are latent vari-
ables interpreted to be responsible for the
pattern of correlations among observed vari-
ables. To assist interpretation, factors are
mathematically rotated, helping to separate
the factors into a simple structure (ie, vari-
ables only load on one factor, and each
factor only has some variables load on it). If

the factors are correlated, then an oblique
rotation yields the best solution; conversely,
uncorrelated factors are best interpreted by
applying orthogonal rotations. In explora-
tive FAs and PCAs, a series of runs employ-
ing different methods of extraction and
rotations is conducted until a good solution
is found and a simple structure is
achieved.21,22 To maintain a sample size
large enough for the analysis, patients
reporting no prevalence of the symptom
were given a score of zero. In the final
solution, maximum likelihood extraction
with direct oblimin rotation (delta = 0) with
Kaiser normalisation was found to yield the
most sensible solution. Factor loadings of
� 0.40 were considered for interpretation of

a factor (explaining 16% of variance or
greater). This value has been reported as
best for interpretative purposes.23

To investigate the relationship between
physical symptom distress, depression and
anxiety, two separate hierarchical regres-
sions were conducted; one with depression
and one with anxiety as the dependent
variable. Discrete variables were dummy
coded for the analysis. To ensure there were
no empty cells in the multiple regression
equation for breast cancer by sex, cancer site
was dummy coded by sex, creating five
variables. Age, cancer site by sex, cancer
stage, and previous cancer treatment status
were entered initially into the equation.
Excluding the contribution of two items

1 Prevalence of symptoms, anxiety, depression, and of significant symptom 
severity and symptom bother in 192 patients before chemotherapy for breast 
or gastrointestinal cancers or lymphoma

Chemotherapy Symptom 
Assessment Scale rating

Symptom Prevalence

Symptom severity 
(moderate or 

severe)

Symptom bother 
(quite a bit or 

very much)

Nausea 42 (22%) 11 (6%) 30 (16%)

Vomiting 14 (7%) 6 (3%) 11 (6%)

Constipation 44 (23%) 22 (11%) 34 (18%)

Diarrhoea 27 (14%) 12 (6%) 21 (11%)

Pain 93 (48%) 53 (28%) 75 (39%)

Shortness of breath 38 (20%) 17 (9%) 29 (15%)

Signs of infection 28 (15%) 9 (5%) 22 (12%)

Bleeding/bruising 35 (18%) 20 (10%) 21 (11%)

Pins and needles/numbness 41 (21%) 9 (5%) 19 (10%)

Skin or nail problems 24 (13%) 8 (4%) 2 (1%)

Hair loss 2 (1%) 1 (1%) 1 (1%)

Mouth/throat problems 24 (13%) 9 (5%) 6 (3%)

Changes to appetite/taste 39 (20%) 23 (12%) 6 (3%)

Weight loss/gain 49 (26%) 15 (8%) 7 (4%)

Eye problems 15 (8%) 6 (3%) 2 (1%)

Feeling weak 57 (30%) 25 (13%) 15 (8%)

Feeling unusually tired 87 (45%) 36 (19%) 19 (10%)

Difficulty sleeping 86 (45%) 50 (26%) 21 (11%)

Headaches 42 (22%) 19 (10%) 5 (3%)

Feeling anxious/worried 132 (69%) 65 (34%) 35 (18%)

Feeling low/depressed 72 (38%) 28 (15%) 21 (11%)

Changes to sexual relationships 46 (24%) 28 (15%) 9 (5%)

Changes to period 12 (6%) 6 (3%) 1 (1%)

Hospital Anxiety and Depression Scale scores

Score � 8 on the anxiety scale 45% na na

Score � 8 on the depression scale 25% na na

na = not applicable. Highest prevalences in each column are shown in bold. ◆
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directly related to measuring anxiety (feeling
anxious or worried) and depression (feeling
low or depressed), weighted factor scores
were calculated for physical cluster symp-
toms and were entered into the separate
equations as the second step. Significance
levels were set at 0.05.

RESULTS

Participant profile
Of 247 patients approached about the study,
192 (78%) consented to participate. Forty-
two patients declined to participate; 29
(69%) said they were not interested in the
study and the remaining 13 patients (31%)
said they felt too anxious. An additional 13
patients did not return the study consent
form and baseline questionnaire before
commencing their chemotherapy and were
excluded from the analysis. Of the 192
consenting patients, 83 (43%) had breast
cancer, 57 (30%) had cancer of the GI tract
(colorectal, 39; gastro-oesophageal, 11; pan-
creatic, 5; and hepatobiliary, 2) and 52
(27%) had lymphoma (Hodgkin’s disease,
11; non-Hodgkin’s disease, 41). The average
age of participants was 52.4 years (SD, 12.8;
range, 20–83 years) and most were female
(125, 65%). Most participants were not
working (113, 59%), spoke English as a first
language (169, 88%), and were married
(135, 70%).

A total of 32 participants (17%) were
diagnosed with stage I disease (breast can-
cer, 16; GI cancer, 3; lymphoma, 13), 54
(28%) with stage II disease (breast cancer,
32; GI cancer, 10; lymphoma, 12), 74 (39%)
with stage III disease (breast cancer, 30; GI
cancer, 33; lymphoma, 11) and 32 (17%)
had stage IV disease (breast cancer, 5; GI
cancer, 11; lymphoma, 16). ECOG scores
were 0 (130, 68%), 1 (50, 26%) and 2 (8,
4%). One-hundred and eight participants
(56%) had either surgery or radiotherapy
before this chemotherapy treatment. The
remainder had received no previous treat-
ment for their cancer. On average, patients
completed study measures 10.5 days (SD,
8.2; range, 1–50 days) before commencing
chemotherapy.

Prevalence of anxiety, depression and 
physical symptoms
Eighty-seven participants (45.3%) reported
elevated anxiety scores and 48 (25.0%)
reported elevated depression scores (ie,
HADS subscale scores � 8; Box 1). Partici-
pants reported pain, tiredness and difficulty
sleeping as the most prevalent physical

symptoms, with pain, difficulty sleeping and
feeling unusually tired as their most severe
symptoms. The three most bothersome
physical symptoms were pain, constipation
and nausea. Emotional symptoms were also
prevalent, as measured by the C-SAS.

Symptom clusters
Two of the 23 symptoms listed in Box 1
were excluded from the factor analysis —
“Hair loss” (because it was reported by only
two people), and “Changes to [menstrual]
period” (because it was sex-specific). A
five-factor solution was extracted, explain-
ing 36.7% of total variance (Box 2). No
cross-loadings of symptoms onto multiple
factors were detected at a factor loading of
0.40.

Review of items loading at 0.40 or
greater on one of the five factors suggested
groupings of items measuring nutritional
symptoms, general malaise symptoms, gas-

trointestinal symptoms, emotional symp-
toms, and general physical symptoms,
respectively. Cronbach’s � for the five fac-
tors were 0.65, 0.69, 0.65, 0.65 and 0.58,
respectively.

Regression analyses
After controlling for age, sex, cancer site,
cancer stage, and previous cancer treat-
ment (Box 3), the combination of all
physical symptom clusters accounted for
22% of the variance of depression and 7%
of the variance of anxiety. “General
malaise”, “nutritional” and “gastrointesti-
nal” symptom clusters made a significant
independent contribution to the predic-
tion of depression (Box 3). However,
together, symptom clusters did not signif-
icantly contribute to the explained vari-
ance of anxiety after accounting for
covariates. Inspection of the unstandard-
ised regression coefficient (β) weights for

2 Exploratory factor analysis investigating the clustering of symptom distress 
scores with a five-factor solution for 192 patients before chemotherapy for 
breast or gastrointestinal cancers or lymphoma

Symptom cluster

Symptom
Nutritional 
(Factor 1)

Malaise 
(Factor 2)

Gastro-
intestinal
(Factor 3)

Emotional
(Factor 4)

General 
physical

(Factor 5)

Changes to appetite 0.895 0.049 0.091 −0.041 −0.013

Weight loss/gain 0.466 0.098 0.062 −0.002 0.065

Diarrhoea 0.304 −0.029 −0.049 0.028 −0.014

Feeling unusually tired 0.061 0.612 0.095 −0.094 0.242

Feeling weak 0.143 0.592 0.058 −0.079 0.251

Headaches 0.032 0.472 −0.005 0.016 −0.058

Difficulty sleeping −0.041 0.355 0.100 −0.301 −0.091

Vomiting −0.102 −0.107 0.880 0.082 −0.044

Nausea 0.127 −0.096 0.686 −0.015 0.058

Pain −0.026 0.266 0.424 −0.004 0.080

Constipation 0.038 0.072 0.351 −0.004 −0.039

Feeling low/depressed 0.052 0.119 −0.066 -0.746 0.030

Feeling anxious/worried −0.018 0.172 −0.056 -0.695 −0.031

Changes to sexual relationships −0.031 −0.115 0.008 −0.349 0.025

Mouth/throat problems 0.093 −0.111 0.009 −0.025 0.618

Shortness of breath 0.103 0.070 0.025 −0.077 0.553

Signs of infection 0.109 0.039 0.194 −0.145 0.378

Eye problems −0.078 −0.026 −0.082 0.012 0.362

Pins and needles/numbness −0.107 0.287 −0.075 −0.010 0.361

Skin/nail problems 0.071 −0.029 0.165 −0.046 0.349

Bleeding/bruising −0.005 0.138 0.020 0.140 0.314

Variance explained (total 36.7%) 14.5% 9.0% 4.8% 5.3% 3.1%

Rotation method: oblimin with Kaiser normalisation. Rotation converged in 8 iterations. 
Factor loadings � 0.40 are shown in bold. ◆
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factors contributing to anxiety may sug-
gest that “general malaise” did uniquely
contribute to some of the explained vari-
ance for anxiety.

DISCUSSION
Our findings support previous studies
identifying high levels of anxiety and
depression in patients prior to commencing

chemotherapy. In addition, physical symp-
toms were also prevalent and occurred in
groups similar to previously identified clus-
ters of cancer symptoms.4,24 Further, many

3 Summary of hierarchical regressions investigating predictors of depression and anxiety, including age, previous treatment, 
cancer site, stage and physical symptom clusters in 192 patients before chemotherapy for breast or gastrointestinal 
cancers or lymphoma

Dependent variable Independent variable

Model 1 Model 2

β 95% CI for β t β 95% CI for β t

Depression Age 0.02 −0.02 to 0.06 0.94 0.02 −0.02 to 0.06 1.05

Previous cancer treatment −0.27 −1.62 to 1.08 −0.39 −0.60 −1.82 to 0.61 −0.98

Cancer site

Male lymphatic system 0.25 −1.67 to 2.16 0.26 0.80 −0.96 to 2.56 0.90

Male gastrointestinal tract −0.11 −1.74 to 1.53 −0.13 −0.17 −1.65 to 1.31 −0.22

Female lymphatic system 0.57 −1.36 to 2.49 0.58 0.29 −1.51 to 2.08 0.32

Female gastrointestinal tract 0.68 −1.31 to 2.67 0.68 −0.39 −2.20 to 1.42 −0.43

Female breast* — — — — — —

Clinical stage of cancer

I 0.42 −1.42 to 2.25 0.45 0.66 −0.98 to 2.31 0.79

II 0.57 −1.11 to 2.26 0.67 1.13 −0.41 to 2.67 1.45

III 0.47 −1.11 to 2.04 0.58 0.72 −0.70 to 2.15 1.01

IV* — — — — — —

Physical symptom cluster

Nutritional 0.70 0.16 to 1.24 2.57†

General malaise 1.46 0.81 to 2.12 4.39‡

Gastrointestinal 0.73 0.14 to 1.32 2.45†

General physical −0.63 −1.30 to 0.04 −1.86

R2 change 0.01 0.22

F change 0.24 12.14‡

Anxiety Age −0.02 −0.07 to 0.03 −0.91 0.02 −0.07 to 0.03 −0.66

Previous cancer treatment −0.40 −1.93 to 1.12 −0.52 −0.66 −2.15 to 0.83 −0.87

Cancer site

Male lymphatic system 0.45 −1.71 to 2.60 0.41 0.73 −1.42 to 2.87 0.67

Male gastrointestinal tract −0.90 −2.75 to 0.94 −0.96 −0.84 −2.65 to 0.97 −0.92

Female lymphatic system −0.53 −2.69 to 1.64 −0.48 0.79 −2.98 to 1.41 −0.71

Female gastrointestinal tract −0.81 −3.04 to 1.43 −0.71 −1.51 −3.72 to 0.70 −1.35

Female breast* — — — — —

Clinical stage of cancer

I 0.31 −1.75 to 2.37 0.30 0.35 −1.67 to 2.36 0.34

II 0.02 −1.88 to 1.91 0.02 0.14 −1.74 to 2.01 0.14

III 1.35 −0.43 to 3.11 1.50 1.37 −0.37 to 3.11 1.56

IV* — — — — — —

Physical symptom cluster

Nutritional 0.55 −0.11 to 1.21 1.64

General malaise 1.27 0.46 to 2.07 3.11§

Gastrointestinal −0.10 −0.82 to 0.63 −0.26

General physical −0.36 −1.17 to 0.46 −0.86

R2 change 0.04 0.07

F change 0.78 3.66

β = unstandardised regression coefficient.
* Discrete variables dummy coded for regression analysis. † P < 0.05. ‡ P < 0.001. § P < 0 .01. ◆
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symptoms were also reported as distressing.
The prevalence of physical symptoms and
resulting symptom distress was unexpected,
as patients completed study measures before
the commencement of chemotherapy, and
had been diagnosed with potentially cura-
tive disease. The presence of pain in almost
half of the sample is most likely to be linked
with previous surgery rather than the cancer
itself. Our study supports previous findings
that symptom burden, patient functional
impairment, and tiredness independently
predict depression.11 More specifically, we
identified that particular symptom clusters
may predict depression (malaise, nutrition,
gastrointestinal). While the regression
results also indicated that the malaise factor
may also uniquely contribute to patient
anxiety, caution should be used when inter-
preting these findings as this factor alone
explained only a small proportion of the
variance.

We used the HADS in this study because
it does not explicitly assess the somatic
aspects of depression and anxiety. This is
important because of the potential associa-
tion between these somatic symptoms and
having cancer. The Diagnostic and statistical
manual of mental disorders, fourth edition
(DSM-IV) defines nine symptoms that are
indicative of depression, of which two are
important in this context: (i) significant
weight loss when not dieting, or weight
gain, or change in appetite; and (ii) fatigue
or loss of energy.25 In our sample, these
symptoms are found in the nutritional and
malaise symptom clusters, which were
found to be predictive of higher depression
scores. Hence, it is difficult to separate
whether or not patients are experiencing
these symptoms because of the cancer or
because they are experiencing some level of
depression. Alternatively, a common under-
lying biological mechanism may be respon-
sible for these symptoms occurring
simultaneously, such as an inflammatory
response in which cytokines have previously
been implicated.4

Similarly, for anxiety, the DSM-IV defines
six symptoms in conjunction with feelings
of anxiety or worries, one of which (tires
easily) is contained within the malaise
symptom cluster. Disentangling the causal
direction of the relationship between these
physical symptoms and psychological dis-
tress is therefore difficult, if not impossible.
However, we suggest anxiety and depression
is too narrow a construct to understand the
distress associated with commencing cancer

treatment. Further research to explore the
construct of distress and its measurement in
patients with cancer is required. This is
supported by our finding that the preva-
lence of anxiety and depression, as detected
by the HADS, was lower than for those
single-item questions on the C-SAS that
measure “feeling anxious/worried” and “feel-
ing low/depressed”. This may suggest that
the specific constructs measured by the two
methods differ, with the C-SAS questions
tapping into a broader definition of patient
distress that may be more related to the
somatic aspects of anxiety and depression.

The high levels of symptoms reported in
this study support the routine screening of
patients about to commence chemotherapy
for a range of common physical and emo-
tional needs. Although needs-screening is
recommended,26-28 it is rarely routinely
practised. Additionally, clinicians experience
difficulty in accurately identifying anxiety
and depression,29,30 emphasising the need
to refine our knowledge of symptoms and
distress in clinical assessment to ensure that
at-risk patients are identified.

Although we sampled patients with three
highly prevalent groups of tumours in this
study, caution should be applied in general-
ising our findings beyond these three
groups. We used a cross-sectional design,
and so we cannot definitively indicate cau-
sality. However, our findings do contribute
to the body of evidence about the interrela-
tionship between physical and emotional
distress, and indicate directions for future
research in terms of the need for greater
clarity about the construct of distress in the
cancer population. Our inclusion of preva-
lence, severity and distress (ie, the extent to
which a particular symptom affects the life
of individual patients) is in line with the
emerging definition of symptom burden,
and how this should be used as a measure in
the clinical setting.4,13,17 Further work to
refine the construct of burden and its rela-
tionship to distress is also required.

Two important clinical implications arise
from our research. First, we recommend
that all patients entering chemotherapy
should be screened for both physical and
psychological needs, even when the appar-
ent disease burden is low. Second, we rec-
ommend that routine screening and
assessment data be used to help identify the
most important areas for intervention devel-
opment and testing in patients entering
chemotherapy to enhance our ability to
improve supportive care outcomes.
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