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Abstract
Background: Prostate cancer treatments are associated with a range of symptoms and physical
side-effects. Cancer can also adversely impact on psychological wellbeing. Because many prostate
cancer-related symptoms and side-effects are potentially modifiable, we investigated associations
between symptoms and psychological wellbeing among prostate cancer survivors.

Methods: Postal questionnaires were distributed to men diagnosed with prostate cancer 2–18 years
previously identified through cancer registries. General and prostate cancer-specific symptoms were
assessed using the EORTC QLQ-C30 and QLQ-PR25, with higher symptom scores indicating
more/worse symptomatology. Psychological wellbeing was assessed by the DASS-21. Associations
between symptoms and each outcome were investigated using multivariate logistic regression, control-
ling for socio-demographic and clinical factors.

Results: A total 3348 men participated (response rate = 54%). Seventeen percent (95%CI
15.2%–17.9%), 16% (95%CI 15.1%–17.8%) and 11% (95%CI 9.5%–11.8%) of survivors scored in
the range for depression, anxiety and distress on the DASS scales, respectively. In multivariate models,
risk of depression on the DASS scale was significantly higher in men with higher urinary and
androgen deprivation therapy (ADT)-related symptoms, and higher scores for fatigue, insomnia
and financial difficulties. Risk of anxiety on the DASS scale was higher in men with higher scores
for urinary, bowel and ADT-related symptoms and fatigue, dyspnoea and financial difficulties. Risk
of distress on the DASS scale was positively associated with urinary, bowel and ADT-related
symptoms, fatigue, insomnia and financial difficulties.

Conclusions: Cancer-related symptoms significantly predict psychological wellbeing among
prostate cancer survivors. Greater use of interventions and medications and to alleviate symptoms
might improve psychological wellbeing of prostate cancer survivors.
Copyright © 2015 John Wiley & Sons, Ltd.

Introduction

More men are living with prostate cancer than with any
other cancer. Five-year prevalence worldwide is 3.2
million, and almost three-quarters of survivors reside in
countries with a very high human development index
[1]. A range of treatment modalities is available including
surgery (radical prostatectomy), radiotherapy (external
beam radiotherapy and brachytherapy), androgen depriva-
tion therapy (ADT; using a variety of regimes), active
surveillance and chemotherapy. These treatments are
associated with significant risk of specific physical
side-effects (e.g. urinary incontinence, impotence, erectile
dysfunction and osteoporosis) and more general cancer-
related symptoms (e.g. fatigue, sleep disturbance and
pain), both of which may persist long-term [2,3].
Cancer can also adversely affect psychological

wellbeing. Across all cancers, 30%–50% of patients may
have a mental health disorder [4]. For prostate cancer, a

recent meta-analysis reported 18% prevalence of depres-
sion and 18% prevalence of anxiety post-treatment [5].
Moreover, anxiety and depression prevalence among
survivors is higher than in the general population [6].
Considerable research has focussed on identifying which
subgroups of patients and survivors are at increased risk
of experiencing poor psychological health. Various pre-
dictors have been identified including socio-demographic
(e.g. age and marital status) and clinical (e.g. tumour site,
disease stage, treatment with palliative intent and previous
treatment for psychological conditions) factors [7–9].
Many of these predictors are fixed (i.e. they are not
modifiable). The identification of potentially modifiable
predictors of psychological wellbeing would, therefore,
be of considerable importance.
Medications, devices and supportive interventions are

available to manage many of the general symptoms and
specific physical side-effects of prostate cancer treatment
[10–14]. Although these supports and interventions
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appear under-utilised [14–18], their availability suggests
that some symptoms and side-effects are modifiable.
Therefore, to inform development of strategies to alleviate
the psychological burden in prostate cancer survivors, we
investigated whether cancer-related symptoms are associ-
ated with psychological wellbeing, after adjusting for
socio-demographic and clinical predictors.

Methods

Setting

The PiCTure (Prostate Cancer Treatment—your experi-
ence) study was conducted in Ireland, which comprises
the Republic of Ireland (RoI) and Northern Ireland (NI).
The former has a complex mixed public–private healthcare
system and the latter a predominantly publicly funded
system. High-quality population-based cancer registries op-
erate in each jurisdiction.
The PiCTure study was approved by the Irish College

of General Practitioners in the RoI and the NI Office for
Research Ethics. Participants provided informed consent.

Identification and recruitment of survivors

All men diagnosed with invasive prostate cancer (ICD10
C61) 1/1/1995–31/03/2010 and alive at 31/03/2011 were
identified through the two cancer registries (RoI=17 304;
NI=5519). A country-stratified random sample was se-
lected and screened for eligibility by healthcare providers
(n=12 322, 54% of sampling frame), GPs in RoI and
hospital-based cancer research nurses in NI. To be eligible
men had to: be aware of their diagnosis; understand
English; be currently resident in NI or RoI; and be well
enough to complete a questionnaire (in particular, they
needed to have no cognitive impairment as judged by
the healthcare provider from either personal knowledge
or the man’s medical records). Men who were designated
ineligible by health professionals, and those whose
eligibility could not be confirmed (e.g. because of GP
non-response), were excluded, leaving 6559 men (53%
of the sample) considered eligible.

Data collection

Eligible men were invited to complete a postal question-
naire. Non-responders were sent up to two reminders at
approximately fortnightly intervals. Questionnaire re-
sponses were matched to cancer registry files to obtain
date of diagnosis, Gleason score and clinical stage.
The questionnaire (available from the authors on

request) included sections on socio-demographic charac-
teristics (such as marital status and highest level of educa-
tion completed) and clinical/medical factors (including
presence of comorbid conditions at the time of prostate
cancer diagnosis; mode of presentation (PSA-detected/
asymptomatic or clinically-detected/symptomatic) and

treatment for depression since the prostate cancer diagno-
sis). General cancer-related symptoms in the week before
questionnaire completion were assessed using the EORTC
QLQ-C30 which was developed to assess quality-of-life
in cancer patients [19]. It has been shown to be valid
and reliable in a range of cancers and clinical settings, in-
cluding prostate cancer patients [20]. It includes nine
symptom subscales (fatigue, nausea and vomiting, pain,
dyspnoea, sleep disturbance, loss of appetite, constipation,
diarrhoea and financial difficulties). Prostate cancer-
specific symptoms and functioning were assessed using
the EORTC QLQ-PR25, which contains five multi-item
subscales (urinary symptoms, bowel symptoms, ADT-
related symptoms, sexual activity and sexual function
(conditional on being sexually active)) and a single-item
relating to urinary bother which is conditional on using
an incontinence aid [21]. The instrument has reasonable
psychometric properties and discriminates between dis-
tinct clinical subgroups [21,22]. In addition, the factor
structure, which was originally developed in patients un-
dergoing active treatment, also applies to prostate cancer
survivors [22]. Questions related to the week before ques-
tionnaire completion, with the exception of those on sex-
ual function which related to the past four weeks.
Response options for symptom-related questions on both
instruments range from ‘not at all’ (scored as 1) and ‘very
much’ (scored as 4). Raw scores were linearly trans-
formed to values between 0 (lowest) and 100 (highest)
and questions 20, 21 and 22 on the QLQ-PR25 were re-
verse scored [19,21]. Higher scores indicate more symp-
tomatology or worse/poorer sexual activity.
Psychological wellbeing in the past week was measured

using the 21 question version of the Depression, Anxiety
and Stress Scales (DASS-21), which is a self-report scale
designed to assess an individual’s psychological state. It
does not measure Generalized Anxiety Disorder (GAD) or
Major Depressive Disorder (MDD) but rather is a screening
instrument for identifying individuals who require further
assessment for those disorders. It contains three (sub)scales,
each containing seven questions [23]. The depression scale
assesses unease or general dissatisfaction with life, hope-
lessness, devaluation of life, self-deprecation, lack of inter-
est, inability to experience pleasure from activities usually
found enjoyable and inertia; the anxiety scale assesses auto-
nomic arousal, skeletal musculature effects and subjective
experience of anxious affect; and the stress (henceforth
‘distress’) scale assesses difficulty relaxing, nervous
arousal, and being agitated, irritable and impatient. The
scales have high internal consistency and good convergent
validity with other scales designed to assess depression
and anxiety, and the factor structure is stable [23–25]. Ques-
tion response options range from ‘did not apply to me at all’
(scored as 0) to ‘applied to me very much, or most of the
time’ (scored as 3). A respondent’s maximum score on each
scale was 21; these totals were doubled for analysis [23].
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Statistical analysis

Some men (n=297) were identified as ineligible after
questionnaire dispatch (e.g. had recently died) and were
removed from the response rate denominator. Men who
returned the questionnaire but did not complete all ques-
tions on one of more of the DASS-21 scales were ex-
cluded from analysis; characteristics of included and
excluded men were compared using chi-square tests.
Three binary outcome variables were created classifying

men according to whether or not they scored in the range
for (a) depression, (b) anxiety and (c) distress. The cut-offs
used to define ‘caseness’were: ≥10 on the depression scale;
≥8 on the anxiety scale; and ≥15 on the distress scale [23].
Multivariate logistic regression models of predictors of de-
pression, anxiety and distress caseness were developed
using a staged approach. Following the post-treatment
survivorship framework of Given & Given [26], stage one
involved building models of significant socio-demographic
and clinical predictors. The candidate variables were:
country of residence, age at diagnosis, marital status,
highest level of education completed, whether lived alone,
employment status, first degree family history of prostate
cancer, mode of diagnosis, self-reported comorbidities at
diagnosis, time since diagnosis, Gleason score at diagnosis,
clinical stage at diagnosis and treatment for depression since
prostate cancer diagnosis. Because treatment is strongly as-
sociated with cancer-related symptoms, to avoid collinearity
treatment(s) received was not considered a candidate
covariate. Initially, univariate associations between each
socio-demographic and clinical variable and each outcome
were assessed. Then variables were fitted simultaneously.
Those which were statistically significant in the presence
of the other variables were retained in the models (hence-
forth designated the ‘core’ models); those not significant
were dropped and not considered further in the analysis.
In stage two, each cancer-related symptom was fitted
individually to the relevant core model. In stage three, those
cancer-related symptoms which were significant at stage
two were fitted simultaneously; the final models contained
the socio-demographic and clinical variables from the
relevant core model and those cancer-related symptoms
which remained significant after the socio-demographic
and clinical variables and other symptoms were included.
The two QLQ-PR25 questions/subscales to which response
was conditional (urinary bother and sexual function) were
not analysed. A p value of <0.05 was considered statisti-
cally significant and significance of variables was deter-
mined using the likelihood ratio test (LRT). Final models
had adequate fit.

Results

A total of 3348 men returned questionnaires (adjusted
response rate =54%). Of these, 3044 (91%) completed

one or more DASS-21 scale and were included in analyses
(Table 1). Men who were excluded were more often older
at diagnosis and unmarried, and more often had primary
level education only, than included men (Supplementary
Table 1).
A total of 2913 men completed all DASS depression

scale questions; 2959 completed all DASS anxiety sub-
scale questions and 2928 completed all DASS distress
subscale questions. Overall 17% of men (n=481; 95%CI
15.2%–17.9%) scored in the range for depression, 16%
(n=485; 95%CI 15.1%–17.8%) scored in the range for
anxiety, and 11% (n=310; 95%CI 9.5%–11.8%) scored
in the range for distress on the DASS scales.
Table 2 shows the core models containing the signifi-

cant socio-demographic and clinical predictors of depres-
sion, anxiety and distress on the DASS scales. In the
core depression model, risk was significantly lower in
men who were older and had higher educational attain-
ment; it was significantly higher in unmarried men and
those not working at diagnosis. Risk of depression was
higher in men whose cancer was symptomatic at diagno-
sis, who reported having comorbid conditions at diagnosis
and who had been treated for depression since prostate
cancer diagnosis. Risk of scoring in the range for anxiety
was significantly higher in men who were resident in
Northern Ireland, unmarried, completed primary level
education only, had symptomatic disease at diagnosis, re-
ported comorbidities at diagnosis and had previously been
treated for depression. Significant predictors of scoring in
the range for distress were similar: younger age, lower ed-
ucational attainment, symptomatic disease, comorbidities
and treatment for depression.
Supplementary Table 2 shows mean scores (with stan-

dard deviations) for the nine general and four prostate-
specific cancer symptom subscales investigated and the odds
ratios for scoring in the range for depression, anxiety and dis-
tress for a unit increase in each subscale score, adjusted for
the socio-demographic and clinical variables in the relevant
core model. All of the symptoms were significantly associ-
ated with each outcome; p values were all <0.01. With the
exception of sexual activity, for all symptoms, a higher score
(i.e. more symptomatology) was associated with increased
risk of poor wellbeing.
The final multivariate models are shown in Table 3;

these models included the variables from the core models
plus those symptoms which remained statistically signifi-
cant when included simultaneously. With the exception
of treatment for depression since prostate cancer diagnosis
(all outcomes) and comorbidities (anxiety only), all of the
socio-demographic and clinical variables became non-
significant after multiple symptoms were included in the
models. Risk of depression on the DASS scale was signif-
icantly higher for men with higher urinary and ADT-
related symptom scores, and for those with higher scores
for fatigue, insomnia and financial difficulties; it was
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lower for men with higher sexual activity symptom scores.
Risk of anxiety on the DASS scale was higher in men with
higher scores for urinary, bowel and ADT-related symp-
toms and fatigue, dyspnoea and financial difficulties and
lower in men with higher sexual activity symptom scores.
Risk of distress on the DASS scale was positively associ-
ated with urinary, bowel and ADT-related symptoms,
fatigue, insomnia and financial difficulties and negatively
associated with sexual activity symptoms.

Discussion

This study investigated whether cancer-related symptoms
are independent predictors of psychological wellbeing in
prostate cancer survivors. The rationale was that many of
these symptoms are potentially modifiable by medical
treatment or supportive interventions so, if associations
exist, this suggests a route through which improvements
in survivors’ psychological wellbeing might be achieved.
Several general and prostate-specific cancer-related symp-
toms were significantly associated with psychological
wellbeing and, in the main, men with higher symptom
scores (i.e. greater burden/more symptomatology) had
higher risk of poor psychological wellbeing. Of note, once
these symptoms were fitted in the models, most of the
previously statistically significant socio-demographic and
clinical predictors became non-significant. This suggests
that cancer-related symptoms are more important determi-
nants of survivors’ psychological wellbeing than socio-
demographic and (most) clinical factors.
There was considerable commonality in the general and

prostate-specific cancer-related symptoms associated with
each psychological outcome. In part, this is because of the
fact that there was (as would be expected) some overlap
between the men who scored in the range for each
outcome. Of those with depression on the DASS scale,
62% also scored in the range for anxiety and 51% scored
in the range for distress, while 52% of those with anxiety
also scored in the range for distress. While most risk esti-
mates were modest, they represented the change in risk
per unit increase in the symptom score. The symptom
scores were generally widely dispersed, and individual
men’s scores differed substantially. Differences of ≥5 in
EORTC subscale scores have been designated as having
clinical significance [27], but whether a difference of this
magnitude in symptom scores corresponds to clinically
significant differences in risk of negative psychological
states is unknown.
Of the prostate cancer-specific symptoms, the strongest

associations were between ADT-related symptoms and
urinary symptoms and psychological wellbeing. Although
concerns have been expressed about the psychological ef-
fects of ADT itself [10], in a large US study, after
correcting for age and comorbidities, depressive disorders
were not more common in men treated with ADT than

Table 1. Characteristics of prostate cancer survivors included in
analysis. Numbers and percentages

No. %

Total 3044 100.0
Socio-demographic variables

Country of residence
Republic of Ireland 2080 68.3
Northern Ireland 964 31.7

Age at diagnosis
≤59 756 24.8
60–69 1494 49.1
70+ 794 26.1

Marital status at diagnosis
Married 2526 83.0
Not married 497 16.3
Not reported 21 0.7

Highest level of education completed
Primary 1031 33.9
Secondary 1053 34.6
Tertiary 863 28.4
Not reported 97 3.2

Living alone at diagnosis
No 2652 87.1
Yes 370 12.2
Not reported 22 0.7

Employment statusa

Working at diagnosis and
questionnaire completion

1061 34.9

Working at diagnosis and
not at questionnaire completion

355 11.7

Not working at diagnosis 1605 52.7
Not reported 23 0.8

Clinical variables
First-degree family history of prostate cancer
No 2240 73.6
Yes 726 23.9
Not reported 78 2.6

Mode of diagnosis
PSA-detected/asymptomatic 1827 60.0

Clinically detected/symptomatic 1195 39.3
Not reported 22 0.7

Comorbid conditions at diagnosisb

No 1346 44.2
Yes 1698 55.8

Time since diagnosisc

2 to 5 years 1489 48.9
5 to 10 years 970 31.9
10+ years 585 19.2

Gleason score at diagnosisc

2 to 6 187 6.1
7 or 8 2005 65.9
8 to 10 580 19.1
Not known/not graded 272 8.9

Clinical stage at diagnosisc

Stage 1 15 0.5
Stage 2 1694 55.7
Stage 3 429 14.1
Stage 4 129 4.2
Not known/not staged 777 25.5

Treated for depression after prostate cancer diagnosis
Yes 155 5.1
Otherd 2889 94.9

a‘Working’ includes employed and self-employed; not working includes retired and
unemployed.
bSelf-reported.
cFrom cancer registry/medical records.
d‘Other’ includes men who reported that they had not been treated and those who
declined to answer the question.
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those who were not [28]. Because ADT may be used in
the management of biochemical recurrence and metastatic
disease, the observed association may be because of the

presence of recurrent disease in men receiving ADT at
questionnaire completion; shock, anger, fear and grief
are common responses to a cancer recurrence [29] and

Table 3. Associations between general and prostate-cancer specific symptoms and depression, anxiety and distress, controlling for socio-
demographic and clinical variables from core modelsa and other symptoms. Numbers and percentages, multivariate odds ratios (MV OR),
95% confidence intervals and p values from likelihood ratio tests

Depression Anxiety Distress

Variable/symptom MV ORb 95%CI p MV ORb 95%CI p MV ORb 95%CI p

Socio-demographic and clinical variables from core models
Country of residence
Republic of Ireland — 1 — —

Northern Ireland — 0.78 0.54–1.11 0.166 —

Age at diagnosis
≤59 1 — 0.116 — 1 — 0.146
60–69 0.73 0.50–1.05 — 0.70 0.46–1.09
70+ 0.61 0.38–0.99 — 0.60 0.35–1.03

Marital status at diagnosis
Married 1 — 0.127 1 — 0.729 —

Not married 1.36 0.92–1.99 1.08 0.71–1.65 —

Highest level of education completed
Primary 1 — 0.556 1 — 0.753 1 — 0.698
Secondary 1.03 0.73–1.46 1.02 0.71–1.49 1.21 0.77–1.89
Third level 0.85 0.58–1.24 0.89 0.60–1.32 1.08 0.67–1.74

Employment statusc

Working at diagnosis and questionnaire completion 1 — 0.706 — —

Working at diagnosis and not at questionnaire completion 0.89 0.54–1.44 — —

Not working at diagnosis 1.08 0.75–1.57 — —

Mode of diagnosis
PSA-detected/asymptomatic 1 — 0.880 1 — 0.166 1 — 0.404
Clinically detected/symptomatic 1.02 0.76–1.39 0.79 0.57–1.10 0.85 0.58–1.25

Comorbid conditions at diagnosisd

No 1 — 0.503 1 — 1 — 0.153
Yes 1.11 0.82–1.51 1.48 1.06–2.06 0.021 1.33 0.90–1.96

Treated for depression after prostate cancer diagnosise

Yes 3.21 1.87–5.50 <0.001 2.91 1.65–5.12 <0.001 3.65 2.08–6.41 <0.001
Other 1 — 1 — 1 —

General cancer symptomsf

Fatigue 1.03 1.02–1.04 <0.001 1.02 1.01–1.03 <0.001 1.03 1.02–1.04 <0.001
Nausea — — —

Pain — — —

Dyspnoea — 1.02 1.01–1.03 <0.001 —

Insomnia 1.01 1.01–1.02 <0.001 — 1.01 1.00–1.01 0.042
Appetite — — —

Constipation — — —

Diarrhoea — — —

Financial difficulties 1.01 1.00–1.02 0.003 1.01 1.00–1.02 0.001 1.01 1.00–1.02 0.004
Prostate-specific cancer symptomsf

Urinary symptoms 1.02 1.01–1.02 <0.001 1.02 1.01–1.03 <0.001 1.02 1.01–1.03 <0.001
Bowel symptoms — 1.01 1.00–1.02 0.039 1.01 1.00–1.03 0.026
ADT-related symptoms 1.03 1.02–1.04 <0.001 1.03 1.02–1.04 <0.001 1.03 1.01–1.04 <0.001
Sexual activity 0.99 0.99–1.00 0.002 0.99 0.99–1.00 0.015 0.99 0.99–1.00 0.047

aThe core model for depression includes: age at diagnosis, marital status at diagnosis, highest level of education completed, employment status, mode of diagnosis, comorbid con-
ditions at diagnosis and treated for depression after prostate cancer diagnosis. The core model for anxiety includes: country of residence, marital status at diagnosis, highest level of
education completed, mode of diagnosis, comorbid conditions at diagnosis, and treated for depression after prostate cancer diagnosis. The core model for distress includes: age at
diagnosis, highest level of education completed, mode of diagnosis, comorbid conditions at diagnosis and treated for depression after prostate cancer diagnosis.
bMV ORs in this column are adjusted for the variables included in the relevant core model, plus those symptoms which were statistically significant when fitted simultaneously to a
model already containing the core model variables. A dash (—) in this column indicates (1) for socio-demographic and clinical variables, that the variable was not included in the core
model and hence not in the final multivariate model for the relevant outcome; and (2) for cancer-related symptoms, that the variable was not significant in the multivariate analysis
and was not included in the final multivariate model for the relevant outcome.
c‘Working’ includes employed and self-employed; not working includes retired and unemployed.
dSelf-reported.
eOther includes men who reported that they had not been treated and those who declined to answer the question.
fORs are for unit increase in symptom score; higher symptom score indicates worse symptom burden/more symptomatology.
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may translate into depression, anxiety and distress. An
alternative explanation follows from the content of the
QLQ-PR25 ADT-related questions which include experi-
ence of hot flashes and presence of enlarged nipples/ breasts.
These specific side-effects have been associated with feel-
ings of loss of masculinity [30] suggesting that the threats
that ADT-related symptoms pose to masculine identity could
negatively impact on men’s psychological wellbeing. Re-
search exploring inter-relations between ADT, feelings of
loss of masculinity and survivors’ psychological wellbeing
would shed further light on this issue.
As far as we are aware, this is the first study to report

associations between urinary symptoms and psychological
wellbeing. People with incontinence issues may fear urine
leakage or smelling of urine and find using incontinence
pads humiliating [31]. In prostate cancer survivors, these
concerns and feelings may lead them to withdraw from
social situations, and this isolation may, in turn, result in
anxiety and depression [29]. This provides a potential
explanation for our findings.
Sexual activity was the only subscale where a higher

score (i.e. worse/poorer sexual activity) was related to
lower risk of poor wellbeing. The explanation for this
intriguing finding is not obvious. The QLQ-PR25 sexual
activity subscale asks about interest in sex and the extent
to which the respondent was sexually active in the past
week, with less interest and less activity resulting in
higher scores. Loss of interest in sex is a common
sequelae of depression in older individuals, so men with
depression would be expected to score more highly on
the sexual activity subscale—which is inconsistent with
our results. Greater loss of sexual desire has been associ-
ated with help-seeking for sexual problems after prostate
cancer [32]. Men with poor psychological wellbeing
may have more often sought and received supportive care
or medications for sexual problems, leading them to have
lower (i.e. ‘better’) sexual activity scores, but we cannot
confirm this from our data.
After adjusting for cancer-related symptoms, treatment

for depression following prostate cancer diagnosis and
comorbidities at diagnosis were the only significant clini-
cal predictors of psychological wellbeing. The positive as-
sociation between comorbidities and anxiety on the DASS
scale is consistent with a recent study of 377 mainly short-
term prostate cancer survivors treated by radiotherapy
[33]. Our findings extend these by showing that the asso-
ciation holds in longer-term survivors treated by a range of
different modalities. Together, the studies highlight the
need for health professionals to be alert to the heightened
risk of poor psychological health in men with comorbidi-
ties. Similar, as regards previous treatment for depression
and current risk of depression on the DASS scale, our
findings confirm and extend those from a small series of
45 prostate cancer patients receiving ADT [34]. While
perhaps an unsurprising finding, the strength of the

associations in the current study suggests that it has im-
portant implications for development of strategies for psy-
chological support for survivors.
Although the effect was attenuated after considering

cancer-related symptoms, in the core models risk of depres-
sion or anxiety on the DASS scales was higher in unmarried
than married men. In terms of explanations, being married is
associated with less loneliness and more social support
[35,36] and loneliness and lack of social support have been
related to poorer mental health among cancer survivors
[37,38]. More generally, better understanding is needed
for what underlies reported associations between socio-
demographic factors and survivors’ psychological wellbeing
to inform development of psychological support services.

Prevalence of depression, anxiety and distress

Although studies have used different measures of psycholog-
ical wellbeing and included different patient/survivor groups,
the percentages with depression, anxiety or distress on the
DASS scales in this study are broadly compatible with previ-
ous studies of prostate cancer patients on- and post-treatment
[5]. This study adds information on longer-term prostate
cancer survivors who have not previously been well studied.
Moreover, of the men who completed all three DASS scales,
7.7% scored in the ranges for depression, anxiety and
distress suggesting that this group may be in particular need
of intervention or support.

Strengths and limitations

We considered a range of general and prostate-specific
cancer-related symptoms, permitting us to investigate
whether associations with an individual symptom
persisted when adjusted for other symptoms; this is impor-
tant because symptoms often occur simultaneously [39].
Although we identified subjects from population-based
cancer registries, the number of participants was large,
and we used well-validated measures of symptoms
and wellbeing, the 54% response rate is a limitation.
Compared to non-respondents, respondents were younger,
diagnosed more recently and more often had cancer which
was staged and graded. Among respondents, those who
completed the DASS-21 and those who did not differed;
respondents who did not complete the DASS-21 slightly
more often stated that they had been treated for depression
since diagnosis, suggesting that we may have under-
estimated prevalence of depression, anxiety and distress
among survivors. Although we collected information on
treatment for depression post-diagnosis, we did not know
anything about psychological health pre-diagnosis. Nor
did we have information on other psychological variables
which impact psychological wellbeing, such as coping
style or relationship satisfaction. In addition, the design
was cross-sectional and, while we chose to analyse
symptoms as predictors of psychological wellbeing, the
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possibility cannot be excluded that poor psychological
health may predict higher actual or perceived symptom
burden. Finally, scoring in the range for anxiety,
depression or distress on the DASS-21 does not necessar-
ily indicate presence of a clinically significant condition;
and GAD and MDD were not assessed.

Implications

The potential importance of the findings of this study is
underlined by the fact that medications, supports and
interventions are available to manage many of the general
and prostate-specific symptoms which were associated
with psychological wellbeing. For example, the options
for managing prostate cancer-related sexual problems
include psychosexual therapy and counselling, phosphodi-
esterase type 5 inhibitors, vacuum erection devices and
intracorporeal injections [14]; physical activity, psychoso-
cial interventions and pharmacological agents may be
beneficial for treating cancer-related fatigue [15]; inconti-
nence may be treated with the transobturator sling or,
potentially, oral medicines [40] and ADT-related symp-
toms such as hot flashes can respond to lifestyle changes,
acupuncture or pharmacological agents [10]. However,
these supports and interventions appear under-utilised
[14–18]. Our findings suggest that placing a greater focus
on identifying men with higher levels of cancer-related
symptoms (perhaps through ‘screening’ for these at
follow-up clinics or appointments), and more widespread
provision of interventions to treat these symptoms, might
help alleviate the psychological burden. As indicated by
the lack of variation in prevalence of depression, anxiety
and distress by time since diagnosis, this screening and inter-
vention is likely to be needed throughout the survivorship
continuum.

Conclusions

General cancer and prostate cancer-specific symptoms are
significant predictors of psychological wellbeing among
prostate cancer survivors. Greater attention should be paid
to identifying and supporting survivors with a greater
symptom burden; this may serve to improve psychological
wellbeing among the growing population of prostate
cancer survivors.
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