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with chronic functional impairment. For
these reasons, HNCs have been described as
more emotionally traumatic than any other
form of cancer.2 However, limited research
has been undertaken to assess the rates of
psychological distress and unmet psycho-
social needs among patients with HNCs.
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ABSTRACT

Objective:  To assess symptoms of depression and anxiety in patients with head and 
neck cancers (HNCs) before and after radiotherapy.
Design, participants and setting:  Prospective observational study of 102 outpatients 
with HNCs at a tertiary cancer centre in Melbourne between 1 May 2008 and 30 May 
2009. Eligibility criteria were a first-time diagnosis of HNC, age over 17 years, and 
agreement to undergo cancer treatment involving radiotherapy with curative intent. 
Data were collected before commencement of radiotherapy and again 3 weeks after 
completing treatment.
Main outcome measures:  Symptoms of depression and anxiety as assessed by the 
Hospital Anxiety and Depression Scale (HADS); physical and psychosocial aspects of 
quality of life as assessed by the Functional Assessment of Cancer Therapy–Head and 
Neck (FACT-H&N).
Results:  Seventy-five participants completed pretreatment and posttreatment 
questionnaires. Mean depression scores increased significantly from before to after 
treatment, while anxiety scores decreased significantly over the same period. The 
prevalence of mild to severe depression was 15% before treatment and 31% after 
treatment. The prevalence of mild to severe symptoms of anxiety was 30% before 
treatment, reducing to 17% after treatment. Posttreatment depression was predicted 
by pretreatment depression and receiving chemotherapy. Posttreatment anxiety was 
predicted by pretreatment anxiety and male sex.
Conclusions:  These findings suggest that rates of depression in patients with HNCs 
increase after cancer treatment, with a third of patients experiencing clinically significant 
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symptoms of depression after radiotherapy.
ead
the
in H
  and neck cancers (HNCs) are

 10th most prevalent cancer type
the world.1 Treatments for

patients with HNCs are some of the most
debilitating and disfiguring among all cancer
treatments, and patients often go on to live

Psychological distress can be described as a
combination of symptoms, including anxi-
ety, mood, cognitive, and behavioural
impairments.3

Preliminary studies have shown that
patients diagnosed with HNCs display ele-
vated levels of psychological distress. Fur-
thermore, some research shows that 40%–
66% of patients with HNCs meet the criteria
for a psychiatric diagnosis.4,5 This is prob-
lematic because undetected and untreated
psychological needs are associated with
reductions in quality of life, increased risk of
suicide, increased length of hospital stay,
more complications with treatment and
increased non-compliance with treat-
ment.6,7 With respect to treatment, several
studies suggest that these patients may have
a reduced quality of life and increased
symptoms of depression both during and
after radiotherapy or chemotherapy or
both.8-11 In addition, significant psychologi-
cal distress may continue for up to 12
months after treatment.12-14 A number of
patient characteristics have been found to be
associated with psychological distress in
patients with HNCs. For example, sex, liv-
ing alone, and currently smoking are risk
factors for depression and anxiety in
patients with HNCs.15,16

There has been very limited research
examining the nature and severity of psy-
chosocial distress and outcomes in the pop-
ulation of patients with these cancers, with
few published studies focusing solely on
Australian patients with HNCs. Recognition
of anxiety and depressive disorders in cancer
patients is important because there are effec-
tive psychotherapeutic and pharmacologic

treatments that can improve patients’ quality
of life.17-19

The aim of this study was to follow the
psychological trajectory of an Australian
population of patients with HNCs before
and after radiotherapy. More specifically, we
aimed to: identify the rates of cases of mild
to severe depression and anxiety; identify
trends in mean symptom burden due to
depression and anxiety before and after radi-
otherapy; and explore what psychosocial
factors predict depression and anxiety after
radiotherapy.

We hypothesised that patients with HNCs
would score higher on measures of depres-
sion and anxiety and lower on measures of
quality of life after the completion of their
medical treatment, compared with pretreat-
ment measures. We also expected that psy-
c h o s oc i a l  f ac t o rs  w o u ld  p r ed i c t
posttreatment depression and anxiety. Based
on past research, factors such as age, sex,
living alone, alcohol use and other treat-

ments for cancer (such as surgery or chemo-
therapy) would predict depression and
anxiety after treatment.

METHODS

This was a prospective observational study
of consecutive outpatients with HNCs
attending the Peter MacCallum Cancer Cen-
tre (Melbourne, Australia) between 1 May
2008 and 30 May 2009. Eligibility criteria
were a first-time diagnosis of HNC, age over
17 years, and agreement to undergo cancer
treatment involving radiotherapy with cura-
tive intent. Exclusion criteria included ina-
bility to give informed consent (including
active psychosis, intellectual disability or
dementia), being treated for another cancer,
or minimal understanding of English. Clinic
oncologists assessed patient eligibility. Each
patient gave written consent to participate.

Measures were administered at two time
points — at pretreatment (before radiother-
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apy) and after treatment (about 3 weeks
after completing radiotherapy). The meas-
ures administered or otherwise obtained are
listed below.

Demographic questionnaire: This asked
participants to record their sex, age, marital
status, employment, education, past and
present substance use, and mental health.

Cancer information: Information such as
diagnosis, tumour histology, and treatment
were obtained from reviewing patients’
medical records.

Hospital Anxiety and Depression Scale
(HADS):20 This is a well validated and
reliable self-report measure designed to
detect the presence and severity of anxiety
and depression.21,22 The questionnaire items
exclude somatic symptoms and therefore
avoid symptom overlap between somatic
illnesses and mood disorders. Respondents
are asked to rate their symptoms over the
past week before the day the questionnaire
is administered. Higher scores on the two
subscales (depression and anxiety) indicate
more severe symptoms of depression and
anxiety. Scores greater than 7 indicate mild
to severe symptoms of depression and can
be used as a threshold for identifying proba-
ble cases of depression. Normative data for
the HADS is available in a non-clinical
sample, and show a mean score of 6.14 for
the anxiety subscale and 3.68 for the depres-
sion subscale.23 A large study of 3035 oncol-
ogy patients showed mean subscale scores of
6.76 for anxiety and 4.3 for depression.24

Functional Assessment of Cancer Therapy–
Head and Neck (FACT-H&N):25 This is a
39-item scale developed to measure quality
of life in patients undergoing cancer treat-
ment for HNCs. It measures four general
domains of quality of life, including physical
wellbeing, functional wellbeing, social/fam-
ily wellbeing and emotional wellbeing. An
additional subscale assesses symptoms spe-
cific to HNCs. Respondents are asked to
report their quality of life over the past week
before the day the questionnaire is adminis-
tered. Higher subscale scores denote higher
quality of life. It is a valid and reliable
measure.25

Ethics approval for the study was
obtained from the Peter MacCallum Cancer
Centre Ethics Committee.

Statistical analysis

SPSS, version 16.0 (SPSS Inc, Chicago, Ill,
USA) and Stata, version 11 (StataCorp, Col-
lege Station, Tex, USA) were used to analyse
data. Repeated measures analyses were used

to evaluate whether participants’ depression
and anxiety scores changed significantly
over time, between baseline and follow-up.
Several dependent continuous variables
were not normally distributed. Square root
transformation produced distributions that
were not significantly different from normal,
so these were used in regression analyses to
identify predictors of outcomes.

RESULTS

Referring oncologists identified and referred
173 eligible participants from clinic attend-
ees. Of these 71 declined and 102 agreed to
participate and completed baseline ques-
tionnaires (pretreatment). Seventy-five
patients (74% of recruited participants)
completed posttreatment questionnaires.
Participants who dropped out of the study
tended to be younger, but otherwise there
were no significant differences in baseline
depression and anxiety scores or sex.

Participants comprised 86 men and 16
women. Their average age was 62.5 years
(range, 37–85 years). The average duration
of radiotherapy with or without chemother-
apy was 6 weeks. The average time between
pretreatment and posttreatment question-
naires was 12.8 weeks (range, 8–22 weeks),
and the average time between completing
treatment and administration of posttreat-
ment questionnaires was 3.2 weeks (range,
2–8 weeks).

Seven participants (6.8%) reported a cur-
rent psychiatric condition at pretreatment
(one, anxiety; one, bipolar disorder; five,
depression). Other pretreatment demo-
graphic characteristics of the study sample
are presented in Box 1.

The percentages of participants reporting
mild to severe symptoms of depression on
the HADS were 15% on the depression
subscale and 30% on the anxiety subscale.
After treatment, clinical cut-off scores were
exceeded by 31% of participants on the
depression scale and 17% on the anxiety
scale. In terms of changes between scores
before and after treatment, 26% of partici-
pants reported more symptoms on both
measures of depression and anxiety, 22%
reported fewer symptioms for both depres-
sion and anxiety, and 31% of participants
reported more symptoms of depression and
fewer symptoms of anxiety after treatment.

As shown in Box 2, with regard to
changes in mean depression and anxiety
before and after treatment, participants
scored significantly higher on the depres-
sion subscale after treatment (t[74] = −4.24;
P < 0.001) and significantly lower on the

1 Pretreatment demographic 
characteristics of the 102 
participants who completed 
pretreatment questionnaires

Characteristic Number

Cancer histology type

Squamous cell carcinoma 82 (80.4%)

Other 20 (19.6%)

Cancer treatment

Radiation therapy only 13 (12.7%)

Chemotherapy and radiation 
therapy

30 (29.4%)

Surgery and radiation therapy 35 (34.3%)

Surgery, chemotherapy and 
radiation

24 (23.5%)

Marital status

Married 66 (64.7%)

De facto 7 (6.9%)

Never married 10 (9.8%)

Divorced 11 (10.8%)

Widowed 8 (7.8%)

Living situation

Alone 25 (24.5%)

Not alone 77 (75.5%)

Education

Primary 9 (8.8%)

Secondary 44 (43.1%)

Apprenticeship 19 (18.6%)

Undergraduate 9 (8.8%)

Postgraduate 18 (17.6%)

Employment status

Full-time 30 (29.4%)

Part-time 6 (5.9%)

Casual 4 (3.9%)

Unemployed 7 (6.9%)

Retired 46 (45.1%)

Pension/sickness benefits 7 (6.9%)

Income (annual household)

Nil–$4159 2 (2%)

$4160–$15 599 21 (20.6%)

$15 600–$36 399 23 (22.5%)

$35 400–$78 000 28 (27.5%)

$78 001 or more 20 (19.6%)

Current smoker

No 90 (88.2%)

Yes 10 (9.8%)

Did not respond 2 (2.0%)
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anxiety subscale after treatment (t[73] =
3.50; P < 0.001).

Posttreatment depression was significantly
associated with pretreatment depression (r =
0.55; P < 0.001) and with chemotherapy
(t[73] = −2.09; P = 0.04); all other variables
(sex, age, living alone, alcohol use and sur-
gery) were not significantly associated. Post-
treatment anxiety  was signi ficantly
associated with pretreatment anxiety (r =
0.59; P =0.000) and with being male (t[73]=
2.14; P = 0.04); all other variables (age,
chemotherapy, living alone, alcohol use and
surgery) were not significantly associated.

To determine the combined predictive
capacity of pretreatment variables on post-
treatment depression and anxiety scores,
two regression analyses were performed.
Baseline depression was highly skewed and
therefore the square root of data was calcu-
lated and these results were used in regres-
sion analyses. Only variables that showed
independent associations with the depend-
ent variables were included in analyses.

Posttreatment depression scores were pre-
dicted by pretreatment depression scores
and receiving chemotherapy (F[2,72] =
18.80; P = 0.005),  which,  together,
accounted for 33% of the variance in post-
treatment depression. Therefore participants
with a higher pretreatment depression score
and/or who received chemotherapy were
more likely to have higher depression scores
after treatment.

Posttreatment anxiety scores were pre-
dicted by pretreatment anxiety scores and
sex (F[2,71] = 25.74; P < 0.001), which,
together, accounted for 40% of the variance

in posttreatment anxiety. Male participants
and/or participants with higher pretreat-
ment anxiety scores were more likely to
have higher posttreatment anxiety scores.

There was a significant decline in overall
quality of life as measured by the FACT-
H&N between before and after treatment
(z = −4.212; P < 0.001). The quality of life
subscale specifically measuring HNC symp-
toms and treatment side-effects was signifi-
cantly negatively correlated with depression
scores (r = −0.53; P < 0.001) and anxiety
scores (r = −0.35; P = 0.002), where higher
scores for depression and anxiety were cor-
related with lower quality of life associated
with HNC symptoms and treatment side
effects.

DISCUSSION
Few longitudinal studies have investigated
depression and anxiety symptoms in an
Australian population of patients with
HNCs. We found that their anxiety
decreased between before and after treat-
ment, but their depression increased, with a
third of our participants reporting signifi-
cant symptoms of depression after radio-
therapy. Similarly, quality of life decreased
significantly between before and after treat-
ment.

Our results indicate a number of risk fac-
tors for depression and anxiety after treat-
ment. Patients were likely to report more
symptoms of depression after treatment if
their cancer treatment program included
chemotherapy. Men were more likely than
women to report more symptoms of anxiety
after treatment. As would be expected,
patients with more depression and anxiety
symptoms before treatment continued to
report more symptoms of depression and
anxiety after treatment. Our results also indi-
cate a correlation between depression and the
symptoms and treatment side effects associ-
ated with HNCs, where participants with
more HNC-related symptoms also reported
more symptoms of depression and anxiety.

The pattern of change in depression and
anxiety scores over treatment that we
observed was similar to that in other stud-
ies.8-11 However, our findings only sup-
ported male sex and baseline symptoms as
risk factors for distress, while other risk
factors identified by previous studies (such
as age, living alone, alcohol use)15 were not
supported as risk factors in our study.

Compared with previous studies using
the HADS, our participants reported fewer
symptoms of anxiety before and after treat-
ment than general population and oncology

study samples.23 However, our sample of
patients with HNCs scored higher on the
depression subscale after treatment when
compared with a general population23 and a
general oncology sample.24

This high incidence of symptoms of
depression in our group of patients with
HNCs points to the importance for ongoing
routine surveillance to monitor such
patients as they proceed through medical
treatments and rehabilitation, and to pro-
vide ongoing interventions. Furthermore,
interventions aimed at preventing depres-
sion would help this group of patients as
they proceed through their medical treat-
ment for cancer, particularly for patients at
risk of depression (eg, those being treated
with radiation as well as chemotherapy) and
anxiety (eg, men).

A number of limitations of our study
should be kept in mind when interpreting
the results. Twenty-six per cent of partici-
pants did not complete posttreatment ques-
tionnaires, and younger participants were
less likely to complete the study. This may
lead to selection bias in those who com-
pleted posttreatment questionnaires. How-
ever, our study does include a larger sample
than many previous studies of patients with
HNCs.

In conclusion, our findings indicate that
patients with HNCs experience significant
changes in symptoms of depression and
anxiety before and after radiotherapy, and a
number of risk factors predict this change. A
third of patients with HNCs reported mild
to severe symptoms of depression after radi-
otherapy. Therefore, ongoing monitoring to
identify patients at risk is important. Psy-
chosocial interventions need to be devel-
oped and evaluated to meet the changing
needs of patients as they undergo treatment
for HNCs.
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