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ABSTRACT
Objectives: To identify the associations between
socioeconomic status (SES) and health-related quality
of life (HRQOL) and the explanatory contribution of
disease, patient and healthcare factors among patients
with prostate cancer.
Design: Prospective cohort study.
Setting and participants: In all, 246 patients from 2
hospitals in Hamburg/Germany who underwent radical
prostatectomy completed a questionnaire shortly
before discharge from hospital and again 6 months
later.
Outcome measures: HRQOL as assessed by the
European Organisation for Research and Treatment of
Cancer (EORTC) QLQ C-30 including global quality of
life, 5 functional scales and 9 symptom scales/items.
Generalised estimating equations were calculated to
analyse longitudinal data.
Results: Lower SES measured by income, education
and occupational status is significantly associated with
lower HRQOL 6 months after treatment. This especially
holds true for the functional scales. After introducing
disease, patient and healthcare factors, associations
remain significant in the majority of cases. The
explanatory contribution of patient factors such as
comorbidity or psychosocial characteristics and of
healthcare factors is slightly stronger than that of
disease factors.
Conclusions: We identified strong social inequalities
in HRQOL among patients with prostate cancer
6 months after surgery, in Germany. The underlying
causes could not be sufficiently identified, and further
research regarding these associations and their
explanatory factors is needed.

INTRODUCTION
Numerous studies have shown significant
associations between socioeconomic status
(SES) and morbidity as well as mortality.1–3

Even in modern welfare states, lower income,
education and occupational position predict
worse health outcomes in terms of a social

gradient.4 Regarding prostate cancer, the
prostate being one of the most prevalent
cancer sites worldwide, social inequalities
exist, particularly in survival,5 6 an outcome
that is also known to be predicted by
health-related quality of life (HRQOL).7 8

While HRQOL among patients with prostate
cancer was investigated in numerous
studies,9–12 research focused on the associ-
ation between SES and HRQOL was con-
ducted less frequently.13 As existing studies
differ strongly in their methods (eg, meas-
urement of HRQOL, observation time,
sample characteristics, healthcare system),
general conclusions are difficult to draw.
A longitudinal US-American study has shown
lower quality of life among patients with
lower income 6 months after diagnosis but
not lower education.14 At subsequent follow-
ups, the associations disappeared. Data from
a cross-sectional Canadian study indicated
strong relationships of favourable SES with
better HRQOL outcomes.15 Dutch long-term
prostate cancer survivors with low SES showed
worse mental HRQOL 5–10 years after initial

Strengths and limitations of this study

▪ To our knowledge, this is one of the first studies
to systematically analyse the effects of different
socioeconomic status indicators and various
explanatory factors on multiple dimensions of
health-related quality of life (HRQOL) 6 months
after treatment of prostate cancer, especially in a
European healthcare setting.

▪ The longitudinal design allows drawing conclu-
sions about causalities.

▪ An established multidimensional instrument for
HRQOL was used and a number of disease-related,
patient-related and healthcare-related factors for
explanation were considered.

▪ The selective study population and missing values
limit the results.
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diagnosis.16 Further studies consist of samples limited to
low-income men and analysed inequalities within the sam-
ple or drew comparisons with population controls.17–19

Two other studies found lower HRQOL among lower SES
patients but differences diminished during the time after
treatment.20 21 However, these studies examined patients
with mixed-site cancer and no explicit data for prostate
cancer were given.
Furthermore, there is ongoing discussion about the

underlying causes that lead to the social inequalities in
health outcomes among patients with cancer.5

Explanatory factors are commonly separated into three
groups:6 22 23 disease-related factors (tumour stage, bio-
logical characteristics), patient-related factors (comorbid-
ity, health behaviour, psychosocial characteristics) and
healthcare-related factors (treatment, screening uptake,
medical expertise). Prior research among patients with
prostate cancer found associations between lower SES
and advanced stage at diagnosis,24 25 severe comorbid-
ity,26 27 psychosocial conditions,28 and healthcare access
and use,29 30 but their impact on health outcomes
remains unclear. Thus, there is not much known about
the contribution of these factors to the explanation of
social inequalities in HRQOL.
The present study aimed to analyse the association

between SES and HRQOL among patients with prostate
cancer 6 months after radical prostatectomy. Second,
disease-related, patient-related and healthcare-related
factors were included into the analyses to examine their
impact on socioeconomic differences in HRQOL. So, we
assume that patients with prostate cancer with a lower
SES demonstrate poorer HRQOL 6 months after radical
prostatectomy than do patients with higher SES and that
inequalities persist due to a higher burden of disease,
adverse psychosocial conditions and deprivation in
access, use and quality of healthcare among patients
with lower SES.

METHODS
Study design and sample
A prospective observational study was conducted.
Baseline data were collected after treatment, shortly
before discharge from hospital. Six months later,
follow-up data were surveyed. Since the use of healthcare
after acute treatment was a substantial outcome in this
study, follow-up of 6 months was chosen to minimise
recall bias. The process of aftercare such as rehabilita-
tion has usually been completed by that period of time.
The consecutive recruitment included patients from two
acute care hospitals in Hamburg, Germany, after
primary manifestation of prostate cancer. The two
cooperative hospitals are certified by the German
Cancer Society and are among the biggest prostate
cancer centres in the country. Patients were excluded
(1) if they were over 65 years of age (so as to include as
many employees as possible); (2) if their health impair-
ment was so serious that it hampered the filling out of

the questionnaire; (3) if they presented with a seriously
advanced stage of disease; or (4) further severe non-
cancer diseases; or (5) were seriously affected by mental
stress; (6) had poor eyesight; (7) defective hearing or
(8) insufficient knowledge of the German language.
The exclusion criteria were assessed by the attending
physicians, who were asked to estimate if participation
was reasonable or not. At baseline, 296 patients were
contacted, of whom 246 patients completed the written
questionnaire on average 3 days after surgery (response
rate: 83%). Of these, 233 patients took part in the mail
survey at follow-up 6 months later (response rate: 95%).
Data at baseline were surveyed between November 2013
and April 2014. All patients were treated based on the
same standardised process and underwent radical prosta-
tectomy (142 patients by open-surgical removal of the
prostate and 104 by robot-assisted surgery). The study
was conducted in agreement with the principles of the
Declaration of Helsinki, received Institutional Ethics
Committee approval (PV 4493) and strictly adhered to
data safety regulations. Participants gave their written
informed consent for the use of their data.

Measures
SES was assessed by net equivalent household income
(€ per month), taking into account the size of the
household, highest educational level (9, 10 or
12–13 years of schooling, according to the German edu-
cational system) and occupational position via an auton-
omy scale, resulting in four hierarchic groups.31 As
disease-related factors, tumour stage according to the
Union for International Cancer Control (UICC),
Gleason grade and surgical margin status were included
by gathering information from the medical reports pro-
vided by the hospitals at baseline. Patient-related factors
(at baseline) were comorbidity based on patient’s report
(number of chronic diseases including the categories 0/
1/≥2), cancer-specific coping strategies assessed by the
Mini-Mental Adjustment to Cancer (Mini-MAC)32 and
social support measured by the eight-item short version
of the Illness-specific Social Support Scale (ISSS,
German Version).33 The two subscales of the ISSS, posi-
tive support and detrimental interaction, were validated
in Germany among patients with cancer with different
tumour sites. Analyses showed acceptable-to-good psy-
chometric properties (Cronbach’s α=0.88 for the sub-
scale positive support and 0.68 for the subscale
detrimental interaction). The Mini-MAC aims to evalu-
ate patients’ cognitive and behavioural responses to
cancer as well as the ensuing reactions, consisting of
patients’ thoughts and behaviours, to reduce the threat
of cancer. The subscales of the instrument provide five
different coping strategies, defined as fatalism (ie, the
tendency to have a resigned and fatalistic attitude
towards the illness), fighting spirit (ie, the tendency to
confront and actively face the illness), helpless-hopeless
(ie, the tendency to adopt a pessimistic attitude about
the illness), anxious preoccupation (ie, the tendency to

2 Klein J, et al. BMJ Open 2016;6:e010968. doi:10.1136/bmjopen-2015-010968

Open Access



experience the illness as an event source of marked
anxiety and tension) and cognitive avoidance (ie, the
tendency to avoid direct confrontation with illness-
related issues). We used the German version of the ori-
ginal MAC scale by Graul.34 Psychometric analyses
showed sufficient results for all subscales in this study
(Cronbach’s α=0.67–0.84) with the exception of the
‘cognitive avoidance’ scale (Cronbach’s α=0.33).
Regarding healthcare-related factors, patients were

asked at follow-up if they had forgone any treatment
because of financial barriers, waiting times or travel dis-
tance, to identify barriers of access to healthcare.35 Also
at follow-up, patients were requested to indicate how
many different healthcare services they had used, includ-
ing possible radiotherapy or hormonal therapy after
initial surgery (standard follow-up care, rehabilitation,
complementary medicine, psychosocial care, self-help
groups and/or ambulatory physiotherapy, with the
response categories ‘yes’/‘no’). Quality of care was
assessed by asking the patients, at baseline, about the
quality of information they had been given about the
diagnosis, disease, prognosis, course of disease, risks and
side effects, treatment options and counselling. On a
four-point Likert scale, the participants could rate these
different aspects of care from ‘very good’ to ‘poor’. A
sum scale of the seven items was calculated (Cronbach’s
α=0.91).
HRQOL was captured at baseline and follow-up by the

established cancer-specific and multidimensional
European Organisation for Research and Treatment of
Cancer (EORTC) QLQ C-30 core questionnaire (V.3.0/
German translation), which includes 30 items (response
categories: ‘not at all’/‘a little’/‘quite a bit’/‘very
much’), with the exception of two items that evaluate
the global quality of life ranging from (1) ‘very poor’ to
(7) ‘excellent’.36 37 Cronbach’s α of this global quality of
life scale was 0.86 at baseline and 0.94 at follow-up.
Furthermore, five functional scales assess physical func-
tion (five items, Cronbach’s α=0.73 and 0.75), role func-
tion (two items, α=0.81 and 0.81), emotional function
(four items, α=0.86 and 0.89), cognitive function (two
items, α=0.74 and 0.76) and social function (two items,
α=0.79 and 0.81). The symptom scales measure fatigue
(three items, α=0.77 and 0.88), pain (two items, α=0.91
and 0.87), and nausea and vomiting (two items, α=0.21
and 0.18). Moreover, single items assess dyspnoea,
insomnia, appetite loss, constipation, diarrhoea and
financial difficulties due to the disease. The scores range
from 0 to 100 and a higher score represents a higher
level of functioning as well as a greater degree of symp-
toms. At baseline, the patients were asked to estimate
their quality of life in the week before hospital admis-
sion, at follow-up, this referred to the past week before
questioning.

Statistical analyses
Descriptive statistics are reported for characteristics at
baseline and follow-up. A paired t-test was applied to

identify significant changes over time in the QLQ C-30
scales. To estimate the associations between SES and
HRQOL in a longitudinal design, generalised estimating
equations were calculated (correlation structure AR(1)),
which account for the within-participant correlation of
outcomes.38 Standardised regression coefficients includ-
ing 95% CIs are documented. First, the impact of each
of the three SES indicators on HRQOL at follow-up was
calculated adjusted for age and the respective subscale
of HRQOL at baseline (basic model). Second, disease,
patient and healthcare factors were introduced separ-
ately into the model to identify their single contribution.
These analyses were conducted only in case of signifi-
cance (p<0.05) in the basic model. Finally, in the full
model, all explanatory factors were introduced simultan-
eously. Patients who did not provide complete data for
all included variables in the full model were excluded.
All analyses were conducted with the statistical software
IBM SPSS Statistics V.22.0.

RESULTS
The sample characteristics are shown in table 1.
The mean age at baseline was almost 58 years and about
a half of the participants indicated the highest educa-
tional level; 20% were among the highest occupational
group. Nearly one-third of participants were privately
insured and the mean time between diagnosis and
surgery was about 3.6 months. Regarding the disease
factors, the majority of patients presented at a localised
tumour stage while a quarter indicated an aggressive
tumour, based on Gleason grading and about 18% had
positive surgical margin status.
The scores of the QLQ C-30 scales at baseline and

follow-up including the significance of change are
reported in table 2. Notably, role function and symptoms
of fatigue worsened during the observation time.
Furthermore, physical and social function decreased,
while emotional function improved. The scores regard-
ing pain, dyspnoea, diarrhoea and financial difficulties
significantly increased.
The standardised regression coefficients in tables 3

and 4 provide information about the associations
between SES—separately calculated for income, educa-
tion and occupational status—and the scales of HRQOL
at follow-up.
In terms of the global quality of life scale and the

functional scales (ie, physical, role, emotional, cognitive
and social function), it becomes apparent that all scales
are significantly associated with the inequality indicators
in the basic model (table 3). Only cognitive function
reveals barely significant associations. Patients with lower
income, lower education and lower occupational status
indicated less quality of life 6 months after radical pros-
tatectomy, particularly in the case of physical and role
function. The introduction of explanatory factors leads
to moderate changes in inequalities in the full model.
The majority of the initial associations remain significant
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after inclusion of disease, patient and healthcare factors.
In particular cases, the associations between SES and
global quality of life, cognitive and emotional function
became insignificant. Associations are slightly more
reduced by patient and healthcare factors than by
disease factors. Moreover, income, education and occu-
pational status have similar effects on differences in
HRQOL concerning global quality of life and all func-
tional scales.
In terms of the symptom scales, associations are less

strong and consistent (table 4). Scales of fatigue, dys-
pnoea, diarrhoea and financial difficulties show signifi-
cant associations with SES. There are no significant
associations in the basic model regarding the remaining
symptom scales. After introduction of explanatory vari-
ables, former significant associations (basic model)
diminish in terms of fatigue, dyspnoea and diarrhoea
when income is used as SES indicator. Associations are,
rather, reduced by patient factors and healthcare factors.
Among the symptom scales, occupational status does not
play a relevant role.

DISCUSSION
The objective of this study was to identify associations
between SES and HRQOL among patients with prostate
cancer 6 months after radical prostatectomy, and, fur-
thermore, contributory factors to explain any inequal-
ities. Before introduction of the explanatory variables,
the results indicate clear effects of SES on HRQOL par-
ticular in case of global quality of life and nearly all
functional scales. Patients with lower income, education

Table 2 Health-related quality of life* at baseline and

follow-up (6 months): mean±SD† (n=230)

QLQ-C30-subscales Baseline Follow-up
p
Value

Global quality of life 74.12±20.38 73.65±19.10 0.749

Physical function 97.13±8.32 90.58±14.23 <0.001

Role function 92.25±17.00 80.29±23.84 <0.001

Emotional function 67.75±25.24 75.84±23.73 <0.001

Cognitive function 87.00±19.64 84.50±20.79 0.058

Social function 82.38±24.09 78.07±25.26 0.018

Fatigue 11.40±16.44 22.13±22.92 <0.001

Nausea and vomiting 0.94±4.71 1.74±6.56 0.124

Pain 6.59±16.96 11.81±19.25 <0.001

Dyspnoea 4.93±15.10 11.59±22.05 <0.001

Insomnia 21.05±27.90 21.64±27.80 0.769

Appetite loss 4.97±16.10 4.24±13.51 0.493

Constipation 2.48±10.76 3.64±11.32 0.171

Diarrhoea 4.07±12.60 7.28±16.38 0.005

Financial difficulties 10.09±21.46 13.45±24.53 0.024

*Scores range from 0 to 100 (a higher score represents a higher
level of functioning and a greater degree of symptoms).
‡t-Test (paired).

Table 1 Sample characteristics at baseline (n=246) and

follow-up (if indicated; n=233): n* (%) or mean±SD

Age (in years) (0) 57.6± 5.1

Equivalent net household income per month

(€) (30)
2028±740

Education (schooling) (4)

9 years 39 (16.1)

10 years 74 (30.6)

12–13 years 129 (53.3)

Occupational status (autonomy scale) (16)

1 (low) 40 (17.4)

2 52 (22.6)

3 92 (40.0)

4 (high) 46 (20.0)

Insurance status (1)

Statutory 158 (64.5)

Private 87 (35.5)

Time between diagnosis and surgery

(months) (8)

3.59±4.47

Tumour stage (UICC) (0)

I 20 (8.1)

II 151 (61.4)

III 46 (18.7)

IV 29 (11.8)

Tumour aggressivity (Gleason grade) (0)

Less aggressive 185 (75.2)

Aggressive 61 (24.8)

Surgical margin status (1)

Negative 200 (81.6)

Positive 45 (18.4)

Comorbidity (number of chronic illnesses) (1)

0 168 (68.6)

1 45 (18.4)

>2 32 (13.1)

Coping (Mini-MAC) (scaled 1–4) (8)

Fatalism 2.83±0.53

Fighting spirit 3.47±0.59

Helpless-hopeless 1.25±0.34

Anxious preoccupation 1.96±0.62

Cognitive avoidance 2.35±0.79

Social support (ISSS) (scaled 0–4)

Positive support (9) 3.57±0.56

Detrimental interaction (12) 0.96±0.81

Quality of information† (scaled 0 (very good)

to 4 (poor)) (10)

0.64±0.63

Barriers of access‡ (at follow-up) (4)

No 217 (94.8)

Yes 12 (5.2)

Healthcare use§ (at follow-up) (1–6) (18) 1.98±1.08

*Amount of missing data in italics.
†Information about diagnosis, disease, prognosis, course of
disease, risks and side effects, treatment options and counselling
(sum scale).
‡Financial barriers, waiting times or travel distance.
§Use of up to six healthcare services: standard follow-up care,
rehabilitation, complementary medicine, psychosocial care,
self-help groups and ambulatory physiotherapy.
ISSS, Illness-Specific Social Support Scale; Mini-MAC,
Mini-Mental Adjustment to Cancer; UICC, Union for International
Cancer Control.
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Table 3 Socioeconomic status (SES) and health-related quality of life at follow-up (QLQ-C30: global quality of life and functional scales): generalised estimating equations

(standardised regression coefficients β† and 95% CIs)

Basic model‡
Basic model+disease
factors

Basic model+patient
factors

Basic model
+healthcare factors

Full model (basic
model+all factors)

QLQ-C30-subscale SES indicator Β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI

Global quality of life Income 0.15* 0.01 to 0.29 0.14* 0.01 to 0.27 0.14 0.00 to 0.28 0.09 −0.04 to 0.23 0.09 −0.03 to 0.22

Education 0.12* 0.01 to 0.23 0.12* 0.01 to 0.23 0.11 0.00 to 0.21 0.13* 0.03 to 0.24 0.12* 0.01 to 0.23

Occupation 0.16** 0.05 to 0.28 0.17** 0.06 to 0.28 0.10 −0.01 to 0.21 0.14* 0.03 to 0.25 0.11* 0.01 to 0.21

Physical function Income 0.19*** 0.10 to 0.29 0.16*** 0.08 to 0.25 0.18*** 0.09 to 0.28 0.18*** 0.08 to 0.28 0.15** 0.06 to 0.24

Education 0.15** 0.06 to 0.23 0.14** 0.06 to 0.23 0.13** 0.04 to 0.22 0.15** 0.07 to 0.24 0.13** 0.04 to 0.22

Occupation 0.16*** 0.08 to 0.24 0.16*** 0.08 to 0.23 0.12** 0.04 to 0.21 0.15*** 0.07 to 0.23 0.12** 0.04 to 0.21

Role function Income 0.28*** 0.16 to 0.40 0.27*** 0.15 to 0.39 0.28*** 0.16 to 0.40 0.26*** 0.15 to 0.38 0.27*** 0.15 to 0.38

Education 0.21*** 0.11 to 0.31 0.21*** 0.11 to 0.31 0.22*** 0.12 to 0.32 0.22*** 0.13 to 0.32 0.22*** 0.13 to 0.31

Occupation 0.21*** 0.13 to 0.29 0.21*** 0.13 to 0.29 0.18*** 0.10 to 0.27 0.19*** 0.11 to 0.27 0.18*** 0.10 to 0.26

Emotional function Income 0.13* 0.01 to 0.25 0.12 −0.01 to 0.24 0.15* 0.04 to 0.26 0.08 −0.04 to 0.19 0.11* 0.01 to 0.21

Education 0.11 −0.01 to 0.23 – – – – – – – –

Occupation 0.14* 0.02 to 0.26 0.15* 0.03 to 0.26 0.06 −0.03 to 0.16 0.11 0.00 to 0.23 0.05 −0.04 to 0.14

Cognitive function Income 0.06 −0.08 to 0.20 – – – – – – – –

Education 0.13* 0.02 to 0.25 0.13* 0.02 to 0.24 0.11* 0.00 to 0.23 0.15* 0.03 to 0.26 0.10 −0.01 to 0.21

Occupation 0.07 −0.06 to 0.20 – – – – – – – –

Social function Income 0.17** 0.07 to 0.27 0.15** 0.05 to 0.26 0.16** 0.06 to 0.26 0.15** 0.06 to 0.24 0.13** 0.04 to 0.23

Education 0.12* 0.02 to 0.22 0.12* 0.02 to 0.22 0.09 0.00 to 0.19 0.15** 0.06 to 0.25 0.11* 0.02 to 0.20

Occupation 0.18** 0.06 to 0.30 0.18** 0.07 to 0.30 0.12* 0.01 to 0.23 0.17** 0.06 to 0.28 0.12* 0.02 to 0.21

Basic model: SES (income OR education OR occupation), age.
Disease factors: tumour stage, Gleason score, surgical margin status.
Patient factors: comorbidity, coping, social support.
Healthcare factors: barriers of access, number of utilisations, perceived quality of information.
†Values in bold are significant (*p<0.05; **p<0.01; ***p<0.001; Wald-χ2 test).
‡Further analysis was conducted only when β was statistically significant (p<0.05) in basic model.
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Table 4 Socioeconomic status (SES) and health-related quality of life at follow-up (QLQ-C30: symptom scales and single items): generalised estimating equations

(standardised regression coefficients β† and 95% CIs)

SES indicator
Basic model‡

Basic model+disease
factors

Basic model+patient
factors

Basic model+healthcare
factors

Full model (basic
model+all factors)

QLQ-C30-subscale β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI

Fatigue Income −0.13* −0.26 to −0.01 −0.12 −0.24 to 0.00 −0.10 −0.22 to 0.02 −0.10 −0.23 to −0.04 −0.07 −0.18 to 0.04

Education −0.13* −0.24 to −0.02 −0.13* −0.24 to −0.03 −0.10* −0.20 to −0.01 −0.15* −0.26 to −0.03 −0.11* −0.20 to −0.01
Occupation −0.11 −0.23 to 0.00 – – – – – – – –

Nausea and vomiting Income −0.06 −0.13 to 0.02 – – – – – – – –

Education −0.01 −0.10 to 0.08 – – – – – – – –

Occupation −0.04 −0.12 to 0.05 – – – – – – – –

Pain Income −0.09 −0.21 to 0.02 – – – – – – – –

Education −0.05 −0.15 to 0.06 – – – – – – – –

Occupation −0.09 −0.19 to 0.00 – – – – – – – –

Dyspnoea Income −0.14* −0.27 to -0.01 −0.13* −0.26 to −0.01 −0.12 −0.25 to 0.01 −0.08 −0.21 to 0.04 −0.09 −0.20 to 0.03

Education −0.15* −0.29 to −0.01 −0.15* −0.30 to −0.01 −0.14* −0.27 to −0.02 −0.14* −0.28 to −0.01 −0.14* −0.26 to −0.02
Occupation −0.05 −0.15 to 0.05 – – – – – – – –

Insomnia Income −0.08 −0.20 to 0.03 – – – – – – – –

Education −0.06 −0.17 to 0.05 – – – – – – – –

Occupation −0.06 −0.19 to 0.06 – – – – – – – –

Appetite loss Income −0.06 −0.18 to 0.06 – – – – – – – –

Education −0.06 −0.19 to 0.07 – – – – – – – –

Occupation −0.05 −0.14 to 0.04 – – – – – – – –

Constipation Income −0.01 −0.13 to 0.11 – – – – – – – –

Education −0.11 −0.26 to 0.04 – – – – – – – –

Occupation −0.05 −0.18 to 0.08 – – – – – – – –

Diarrhoea Income −0.15* −0.28 to −0.02 −0.12* −0.24 to −0.01 −0.10 −0.23 to 0.02 −0.14* −0.27 to −0.01 −0.07 −0.18 to 0.04

Education −0.06 −0.16 to 0.05 – – – – – – – –

Occupation −0.03 −0.13 to 0.07 – – – – – – – –

Financial difficulties Income −0.25*** −0.37 to −0.17 −0.23*** −0.35 to −0.11 −0.25*** −0.39 to −0.12 −0.21** −0.33 to −0.09 −0.19** −0.33 to −0.05
Education −0.20** −0.32 to −0.07 −0.20** −0.31 to −0.08 −0.17* −0.30 to −0.04 −0.19** −0.32 to −0.06 −0.17* −0.30 to −0.04
Occupation −0.17** −0.26 to −0.07 −0.17*** −0.27 to 0.08 −0.14* −0.24 to −0.03 −0.14** −0.24 to −0.04 −0.14* −0.24 to −0.03

Basic model: SES (income OR education OR occupation), age.
Disease factors: tumour stage, Gleason score, surgical margin status.
Patient factors: comorbidity, coping, social support.
Healthcare factors: barriers of access, number of utilisations, perceived quality of information.
†Values in bold are significant (*p<0.05; **p<0.01; ***p<0.001; Wald-χ2 test).
‡Further analysis was conducted only when β was statistically significant (p<0.05) in basic model.
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or occupational status reported a lower quality of life.
After inclusion of the disease-related, patient-related and
healthcare-related factors—associations are slightly
reduced and remain significant in the majority of cases.
In particular, physical and role functions still indicate
strong associations with SES. In some cases, associations
become insignificant and social differences no longer
exist. The symptom scales are marginally associated with
SES. Patient factors (comorbidity and psychosocial
factors such as coping strategies and social support) and
in some instances healthcare factors (barriers of access,
healthcare use, quality of information) tend to contrib-
ute to social inequalities in HRQOL rather than those
that are disease related (tumour stadium, Gleason
grade, surgical margin status).
Owing to methodical diversity, comparisons with other

studies’ results are difficult. Two cross-sectional studies
showed associations between lower SES and lower scores
of quality of life among patients with prostate
cancer.15 19 The only study to analyse social inequalities
for long-term prostate cancer survivors revealed persist-
ing differences indicating lower mental HRQOL among
patients with low SES.16 The existing prospective studies
usually reported social inequalities at baseline and a
diminishing trend at follow-ups, although observation
times vary.14 18 20 21 One study, restricted to a low-
income sample, did not find significant changes among
patients with educational inequalities 6 months after
baseline survey.17 The present study shows disparities, 6
months after treatment, regarding global quality of life
and various functional and symptom scales or items.
Two German papers showed that, among other

factors, SES predicts lower HRQOL (based on the QLQ
C-30) about 12–16 months after diagnosis or treat-
ment.39 40 However, in one case, the analysis was limited
to the global quality of life scale and the associations
diminished after 2 more years, and in the other case,
comparisons with population-based normative data were
conducted only indicating significant associations with
physical function. Concerning the explanatory factors,
studies reported that factors such as stage, comorbidity,
social support and healthcare, were associated with
social disparities among patients with cancer.25 27 28 41

The analyses of explanatory factors in the present study
show only moderate effects on the association between
SES and HRQOL. Disease-related, patient-related and
healthcare-related factors lead to reductions of the coef-
ficients only in some cases. In terms of three-symptom
scales, the significance disappears in the full model
when considering income. Patient factors such as
comorbidity or psychosocial conditions and, partly,
healthcare factors, seem to be more important in
explaining the inequalities than disease-related factors.
The aforementioned Dutch study analysing long-term
survivors showed similar findings.16 Although the evi-
dence base is currently underdeveloped, the relevance
of social support and coping strategies for HRQOL
among patients with prostate cancer was shown in

different studies.42 Concerning healthcare, differences
in prostate cancer treatment options (ie, alternatives to
surgery) could also have a major effect on HRQOL dis-
parities43 44 and on the associations with SES.45 46

However, as all participants in the present study under-
went the same kind of treatment at baseline, this
common explanation could not be investigated.
Some methodological aspects need to be discussed

when interpreting the findings. The prospective design
of the study allows drawing conclusions about causalities
with regard to the observation time. Generalised estimat-
ing equations are suitable to analyse associations in lon-
gitudinal data. The response rates at baseline and
follow-up are very satisfying, but the study population is
selective and therefore not representative of the basic
population of treated patients with prostate cancer in
Germany. Although there was no detailed information
about the educational distribution among the basic
population, the study population consists of many com-
paratively well-educated participants. This may be due to
the hospitals included in this study. Although both pri-
vately insured patients and statutory insured patients
have access to the clinics, hospital statistics show that the
percentage of patients with private insurance is com-
paratively large. Thus, our findings might underestimate
the degree of social inequality in HRQOL among
patients with prostate cancer. However, in the present
study, patients older than 65 years were excluded, which
also might result in a higher proportion of well-educated
patients in the sample. Moreover, higher incidence rates
of patients with prostate cancer with higher SES were
shown in multiple Western countries.47–50 Furthermore,
the inclusion of numerous explanatory variables repre-
sents a broad spectrum of factors but increases the
number of missing cases. Depending on the respective
SES indicator, 166–186 of the 233 cases remain for the
regression analyses. On the other hand, an analysis of
missing values indicates only marginal differences
between the means and percentage distributions of the
complete data and the data used in the final regression
analyses (not shown in detail). The QLQ C-30 is an
established instrument for assessing HRQOL among
patients with cancer,37 51 and was tested successfully
for its validity among patients with prostate cancer.12

Our analyses reveal a satisfactory reliability of the
instrument’s scales in our study (Cronbach’s α from
0.73 to 0.94), with the exception of the nausea/vomit-
ing scale. A further limitation is the crude analyses of
explanatory factors. A more detailed mediation ana-
lysis that distinguishes between the concepts of con-
founding and mediation, and examines direct,
indirect and total effects, would lead to a more
precise interpretation.52 53 The present analysis fol-
lowed a theory-driven approach using literature-based
models for explanation.6 22 23 In this context, we sim-
ultaneously introduced multiple disease, patient or
healthcare factors which would make a detailed medi-
ation analysis difficult.
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To the best of our knowledge, this is one of the first
studies to systematically analyse the effect of different
SES indicators on multiple dimensions of HRQOL
6 months after surgery, especially in a European health-
care setting. Cross-sectional analyses of our data (results
not shown) indicate only weak associations between SES
and the QLQ C-30 subscales at baseline. By calculating
generalised estimating equations, we took into account
differences in HRQOL at baseline when analysing
inequalities at follow-up. The results suggest that social
inequalities increase during the observation time.
Although some reductions in disparities could be
observed after introduction of potential explanatory
factors, a considerable number of inequalities remains
significant. Thus, further potential factors have to be
considered for explanation. Frederiksen et al22 assumed,
in their study among patients with colorectal cancer,
that more indefinable and immeasurable factors could
have played a role. Thus, people with low SES have a
‘little less of everything’ regarding a life course perspec-
tive. Moreover, they took into account the fact that mea-
sures of disease, patient or healthcare factors could have
been rather crude and not able to reflect the multifa-
ceted and differentiated conditions.
Other possible explanations refer to social determi-

nants of health characterised by the circumstances in
which people are born, grow, live, work and age.4 54 As
health inequalities result from social inequalities, action
across all social determinants of health is necessary. This
refers to daily living conditions over the life course, for
example, equity in early life, labour market disadvan-
tage, psychosocial environment at work, social integra-
tion and material deprivation regarding housing,
neighbourhoods, healthy environments and access to
healthcare or prevention programmes. When addressing
health equities, there is a tendency in public health to
focus more on individual behaviour and less on the
environmental drivers of these behaviours. In this
regard, not only should the most disadvantaged be con-
sidered, but so should the whole social gradient in
health and quality of life.
Finally, the findings show that, even in healthcare

systems with obligatory health insurance and equal
access, health inequalities persist. In our study of social
disparities in HRQOL among patients with prostate
cancer, evidence about the underlying causes is sparse
and future research should focus on the identification
of these causes.
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