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ABSTRACT
Objective: We aimed to investigate the associations between age at radical prostate cancer treatment and 
long-term global quality of life (QoL), physical function (PF), and treatment-related side effects. 
Material and Methods: This single-center, cross-sectional study included men treated for localized pros-
tate cancer with robotic-assisted radical prostatectomy (RARP) or external beam radiotherapy (EBRT) in 
2014–2018. Global QoL and PF were assessed by the European Organisation of Research and Treatment 
in Cancer Quality of life Questionnaire-C30 (QLQ-C30), side effects by the Expanded Prostate Cancer Index 
Composite (EPIC-26). Adjusted linear regression models were estimated to assess associations between 
age (continuous variable) at treatment and outcomes. QLQ-C30 scores were compared to normative data 
after dividing the cohort in two groups, <70 years and ≥70 years at treatment. 
Results: Of 654 men included, 516 (79%) had undergone RARP, and 138 (21%) had undergone EBRT com-
bined with androgen deprivation therapy for 93%. Mean time since treatment was 57 months. Median age 
at treatment was 68 (min–max 44–84) years. We found no statistically significant independent association 
between age at treatment and global QoL, PF or side effects, except for sexual function (regression coeffi-
cient [RC] −0.77; p < 0.001) and hormonal/vitality (RC 0.30; p = 0.006) function. Mean QLQ-C30 scores were 
slightly poorer than age-adjusted normative scores, for men <70 years (n = 411) as well as for men ≥70 
years (n = 243) at treatment, but the differences were not beyond clinical significance. 
Conclusions: In this cohort of prostate cancer survivors, age at treatment had little impact on long-term 
QoL and function. Due to the cross-sectional design, short term impact or variation over time cannot be 
ruled out. 
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Introduction

Organ-confined prostate cancer is potentially curable, and men 
with an expected survival of 10 years or more are candidates for 
treatment with curative intent [1]. Two main options are availa-
ble, namely surgery or radiotherapy, the latter most often com-
bined with androgen deprivation therapy (ADT). Both surgery 
and radiotherapy commonly have a negative impact on overall 
quality of life (QoL) as well as physical and emotional function-
ing [2–4]. Surgery often causes side effects like urinary inconti-
nence and erectile dysfunction, whereas radiotherapy more 
often causes irritative/obstructive urinary complaints and bowel 

discomfort. General side effects like fatigue and psychological 
distress are seen after both modalities [2–4]. 

The median age at diagnosis of prostate cancer in Norway is 
70 years [5]. Older men are diagnosed with more advanced 
disease and have higher disease-specific mortality. Despite 
documented benefits in terms of reduced mortality and 
morbidity from advanced disease [6, 7], older men are still less 
likely to receive curative treatment [8, 9]. Age seems to be the 
most important factor in deciding not to offer curative treatment 
[10]. Concerns regarding side effects and negative impact on 
QoL might be the cause. 
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Older patients are underrepresented in clinical trials [11], and 
studies addressing older prostate cancer survivors are often 
limited by lack of comparison to their younger counterparts. The 
majority of studies investigating the impact of radical prostate 
cancer treatment on patient reported outcomes (PROs) have 
focused on treatment-related side effect, that is, functional 
outcomes related to the prostatic area and adjacent organs [12]. 
Few have looked at other QoL dimensions. General well-being 
and independence are crucially important to older adults [13, 
14]; but despite this, the knowledge on how older prostate 
cancer survivors experience their overall QoL and physical 
function (PF) is scarce. Moreover, the overall results regarding 
the impact of age at treatment are not consistent. There are 
several reports that older men may fare worse, in particular with 
respect to some local side effects [15–17], but others have found 
that functioning and QoL are mainly preserved [18–21]. Thus, for 
patient information and shared decision making, there is a need 
for more knowledge on how this older group tolerates curative 
prostate cancer treatment, in particular as their number is likely 
to increase due to an ageing population. 

The main objective of this paper was to investigate whether 
self-reported global quality of life (global QoL) and PF differ 
according to age at the time of curative treatment for prostate 
cancer. In addition, we investigated the association between 
age at treatment and late treatment-related side effects. 

Material and methods

Setting/context

This is a single-center study in a public hospital with a catch-
ment area of about 370,000 inhabitants. Approximately 280 
prostate cancer patients in this area receive curative treatment 
every year. 

Study design and patients 

This is a cross-sectional study of Norwegian-speaking men 
receiving curative treatment for prostate cancer between 
January 2014 and December 2018. Eligible men identified by 
the hospital’s electronic medical record were invited to partici-
pate and consented by mail in May 2021. 

The men received either external beam radiotherapy (EBRT) 
or robotic-assisted radical prostatectomy (RARP). Treatment for 
individual patients was selected based on multidisciplinary 
team discussions and according to the guidelines prepared by 
the European Association of Urology [1]. As there is no definite 
consensus on the choice between either RARP or EBRT for older 
patients, allocation to treatment modality was by surgeons’ and/
or patients’ choice, based on judgement of factors as operability 
and comorbidities, and on patients’ preferences. EBRT was given 
as 74–78 Gy in 37–38 fractions or 60 Gy in 20 fractions. If not 
contra-indicated or refused by the patient, EBRT was combined 
with ADT either neoadjuvant as a luteinizing hormone-releasing 
hormone (LHRH) agonist, or combined neoadjuvant and 
adjuvant treatment, the latter given as a LHRH agonist or an 

antiandrogen. RARP was performed using the da Vinci Surgical 
System®. An intended nerve-sparing procedure was performed 
if extra-prostatic extension was absent. In most cases, patients 
with an estimated risk of having locally advanced disease with 
lymph node involvement had extended pelvic lymph node 
dissection for pathological staging. 

Assessment

The men participating in the study completed questionnaires 
on QoL, sociodemographic and medical history data, including 
the European Organisation for Research and Treatment of 
Cancer (EORTC) Quality of Life Questionnaire-C30 (QLQ-C30) 
[22] and the 26-item short form version of the Expanded Prostate 
Cancer Index Composite (EPIC-26) [23, 24]. The QLQ-C30 con-
sists of 30 items covering five functioning scales (physical, role, 
emotional, cognitive and social), three symptom subscales 
(fatigue, nausea/vomiting and pain), six single items (dyspnoea, 
insomnia, appetite loss, constipation, diarrhoea and financial 
difficulties) and a global QoL scale (global QoL). All items have 
response categories ranging from 0 (not at all) to 4 (very much) 
except the two global QoL items, which are scored 0 (very poor) 
to 7 (excellent). Before analyses, scores for each scale/item were 
transformed to scales ranging from 0 to 100. Higher scores on 
the functioning and global QoL scales represent better function, 
whereas higher scores on the symptom scales represent more 
symptoms. A difference in mean score of 10 or more is consid-
ered clinically significant [25, 26]. We used the latest published 
normative data for the Norwegian population for comparison 
[27]. This sample included 1127 men from 19 to 79 years old 
[mean (SD) 55 (15.5) years]; 238 men were between 70 and 79 
years.

The EPIC-26 is a validated questionnaire, widely used to 
measure local side effects and symptoms after prostate cancer 
treatment [23, 24]. It contains 26 items covering five domains: 
urinary incontinence, urinary irritative/obstructive, bowel, sexual 
and vitality/hormonal. Each item is a four- or five-point Likert 
scale with explanatory text. The scores on each item are 
standardized, and multi-item scale scores are transformed 
linearly to a scale ranging from 0 to 100, where higher scores 
mean more symptoms. Minimally important difference (MID) in 
mean scores is reportedly 4–6 points for bowel and vitality/
hormonal domains, 5–7 for urinary irritation/obstruction, 6–9 for 
urinary incontinence, and 10–12 points for sexual domain [28].

Information on comorbidities, prostate cancer characteristics, 
cancer treatment and whether relapses occurred was obtained 
from patients’ electronic medical records. Charlson Comorbidity 
Index (CCI) without age adjustment was used to score 
comorbidity [29, 30]. Low, intermediate and high-risk prostate 
cancer [1] was grouped based on tumour stage, histological 
grade in primary biopsies, and prostatic specific antigen (PSA). 
Clinical relapse was defined as the occurrence of distant 
metastases or additional treatment (salvage radiotherapy or 
surgery, lifelong ADT, chemotherapy or other medical treatment 
for recurrence).
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Ethics

The project was approved by the Regional Committee for 
Medical Research Ethics South East Norway (REK South East) (ID 
183868, on 10th of March 2021) and the local, official data pro-
tection officer, and registered in ClinicalTrials.gov (NCT04863352, 
on 27th of April 2021). All men provided written informed 
consent. 

Statistical analysis

Characteristics were compared between men <70 and ≥70 years 
(of age) at treatment (date of RARP or first EBRT fraction) by 
independent samples t-test or χ2-test. The predefined primary 
outcome was global QoL as measured by QLQ-C30. Secondary 
outcomes were PF, measured by the QLQ-C30, and local side 
effects measured by the five domains of the EPIC-26.

We estimated a linear regression model to assess the 
association between the primary outcome, global QoL and age 
at treatment, a continuous variable (measured in years). Next, 
the model was adjusted for potential confounders, that is, 
treatment modality (RARP and EBRT), risk group (low/
intermediate/high risk), clinical relapse (yes/no), time from 
treatment, cohabitant status (living alone/with others), 
education (four categories) and comorbidities (CCI-score). 
Treatment modality might potentially be an effect modifier for 
the association between age at treatment and outcome 
variables. Therefore, as planned a priori, interaction between 
non-linear age at treatment and treatment modality was 
included. The Bayes Information Criterion (BIC), where the 
smaller value means a better model, was applied to reduce the 
model for excessive non-linear terms and interactions. The same 
approach was applied to estimate linear regression models for 
the associations between the secondary outcomes and age at 
treatment. Potential non-linear association between global QoL 
and age was explored by including age as non-linear component 
(third-order polynomial). Potential non-linear associations 
between outcome and the continuous confounders (i.e. time 
from treatment and CCI-score) were assessed similarly. 

To avoid uncertainties related to cancer relapse, we estimated 
similar regression models for men with no clinical relapse in 
sensitivity analyses. Residual diagnostics was performed by 
inspecting histograms and assessing heteroscedasticity 
graphically and multicollinearity through correlation analysis. 
No major deviations from the model assumptions were 
identified. Age at assessment and age at treatment were highly 
correlated, and only age at treatment was included in the 
models. No other multicollinearity issues were identified. All 
regression models were estimated for cases with no missing 
values on confounders.

Normative scores for QLQ-C30 were defined by assigning 
age-specific mean scores from a Norwegian general population 
[27] for each individual score. Since the normative population 
did not include men above 79 years, all men ≥70 years at 
treatment in our study population were assigned scores from 
the age group 70–79 years. The defined normative scores were 

then compared to observed QLQ-30 scores by paired-samples 
t-test. Results with p-values below 0.05 were considered 
statistically significant. All statistical analyses were performed in 
SPSS v27.

Results

A total of 888 men met the inclusion criteria, and 654 (74%) con-
sented to participate in the study and answered the question-
naire. The response rate was comparable for older (≥70 years at 
treatment) and younger (<70 years at treatment) men, 243/345 
(70%) and 411/543 (76%), respectively. Demographic and medi-
cal characteristics of the men are presented in Table 1. Median 
(min-max) age at treatment was 68 (44–84) years. Five hundred 
sixteen (79%) were treated with RARP, and 138 (21%) received 
EBRT (Table 1). Of the latter, 128 (93%) also received ADT (neoad-
juvant only or neoadjuvant and adjuvant). Mean (SD) time 
between treatment and answering the questionnaire was 56.9 
(16.4) months. 

QLQ-C30 and EPIC-26 scores for older (≥70 years) and 
younger men (<70 years) are presented in Table 2. The proportion 
of men with missing scores for the various QLQ-C30 domains 
varied from 1 to 2%, and for most EPIC-26 domains from 2 to 3%, 
and was comparable between older and younger men. For the 
EPIC-26 sexual domain, the proportion of men with missing 
scales was 35% for those <70 years and 62% for those ≥70 years. 
Mean global QoL scores were similar in the older and younger 
groups (74.6 and 74.1, respectively). We found no clinically 
significant difference (≥10 points) between the two groups on 
any of the other QLQ-C30-scales/items or EPIC scores (Table 2). 

No statistically significant interactions between age at 
treatment and treatment modality were found in any of the 
regression models. Additionally, according to BIC, these 
interactions could be eliminated from the models as they did 
not improve the model fit. We consequently kept all our models 
without interaction terms.

We found no association between age at treatment and 
global QoL, neither in the unadjusted nor the adjusted models 
(Table 3). Age at treatment and later PF were negatively 
associated according to the unadjusted linear regression model 
(regression coefficient [RC] −0.61 [95% CI −0.82; −0.41]). This 
association did not remain significant in the adjusted model 
(Table 3). 

In the unadjusted linear models for the EPIC-26 domains, age 
at treatment was negatively associated with the urinary 
irritative/obstructive domain (RC −0.20 [95% CI −0.37; −0.02]) 
and with the sexual domain (RC −0.77 [95% CI −1.14; −0.40]). In 
the adjusted linear models, only the association between age at 
treatment and the sexual domain remained significant (RC 
−0.77 [95% CI −1.19; −0.36]). In addition, there was a positive 
linear association between age at treatment and the vitality/
hormonal domain (RC 0.30 [95% CI 0.09; 0.52]) (Table 3). 

The sensitivity analysis, which excluded men with clinical 
relapse of prostate cancer, confirmed the findings of no negative 
impact of age (data not shown). 

http://ClinicalTrials.gov
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Normative scores

In comparison to normative QLQ-C30 scores, both the older and 
younger cohort reported statistically significantly worse global QoL, 
social function, pain, fatigue and constipation, statistically signifi-
cantly better emotional function and less nausea and vomiting. The 
younger group also reported better cognitive function and less dysp-
noea. None of the differences were clinically significant (Figure 1).

Discussion

In this cross-sectional study of men with prostate cancer receiv-
ing curative radiotherapy or surgery, we found no association 
between age at treatment and global QoL or PF 2–7 years later. 
Except for sexual function, age at treatment did not have a neg-
ative impact on local side effects and symptoms. For all QoL 
dimensions, there was no clinically significant difference 

between older and younger men, and there was no clinically 
significant deviance from normative population scores for either 
group. 

In contrast to the majority of studies including PRO in curative 
treatment for prostate cancer, we chose to focus primarily on 
global QoL and PF, not treatment-related local side effects [2, 
12]. Few studies have investigated the impact of age on such 
outcomes [12, 17]. Our findings are in line with a recent study 
reporting no significant difference between older (>70 years) 
and younger men on the SF-36 physical and mental summary 
scores 60 months after RARP [21]. They also partly agree with 
another study using the QLQ-C30 to assess QoL in Dutch men 
having received various treatments for a previously diagnosed 
prostate cancer [31]. No difference between older and younger 
men was found for most QLQ-C30 dimensions, but PF was lower 
for the older group, although not beyond 10 points [31]. 
Similarly, a longitudinal study found an association between 

Table 1.  Demographics, comorbidities and cancer specific characteristics of a cohort of men receiving curative treatment for prostate cancer between the 
years 2014 and 2018, and participating in a cross-sectional, single center study at Innlandet hospital trust in 2021.
Characteristics Total

N = 654
<70 years at treatment

N = 411
≥70 years at treatment

N = 243
p-value

Age at treatment
  Median (min-max)
Age at first assessment
  Median (min-max)
Months since start of treatment
  Mean (SD)
Co-habitant status, n (%)
  Living alone
 Living with others (included partner/spouse)
  Missing
Educational attainment, n (%)
  Primary school
  High school
  Vocational education
  College/ University
  Missing

68 (44–84)

72 (49–91)

56.9 (16.4)

102 (16)
535 (82)

17 (3)

102 (16)
160 (24)
170 (26)
207 (32)

15 (2)

64 (44–69)

69 (49–76)

58.0 (15.4)

50 (12)
350 (85)

11 (3)

56 (14)
101 (25)
115 (28)
131 (32)

8 (2)

73 (70–84)

77 (72–91)

55.0 (17.8)

52 (21)
185 (76)

6 (2)

46 (19)
59 (24)
55 (23)
76 (31)

7 (3)

 

0.0261

0.0022

0.2162

EAU risk group, n (%)
  Low risk
  Intermediate risk
  High risk
  Missing
Clinical relapse, n (%)
  No
  Missing
Primary treatment, n (%)
  EBRT
  RARP
ADT, n (%)3

  No ADT
  Neoadjuvant
  Neoadjuvant and adjuvant
CCI
  Min, max
  Mean (SD)

31 (5)
364 (56)
249 (38)

10 (2)

497 (76)
5 (1)

138 (21)
516 (79)

10 (7)
47 (34)
81 (79)

0, 7
0.8 (1.2)

26 (6)
247 (60)
131 (32)

7 (2)

304 (74)
0

28 (7)
383 (93)

2 (7)
7 (25)

19 (68)

0, 7
0.7 (1.1)

5 (2)
117 (48)
118 (49)

3 (1)

193 (79)
5 (2)

110 (45)
133 (55)

8 (7)
40 (36)
62 (56)

0, 6
1.1 (1.3)

<0.0012

0.0392

<0.0012

0.5052

<0.0011

SD: standard deviation; EAU: European Association of Urology; EBRT: external beam radiotherapy; ADT: androgen deprivation therapy; RARP: robotic-assisted 
radical prostatectomy; CCI: Charlson comorbidity index.
1Independent samples t-test; 2 χ2-test; 3% of primary treatment EBRT.
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older age at the time of RT and worse PF. However, illness 
perception and vitality were better, which corresponds to the 
positive association between age and hormonal/vitality scores 
found in the present study [32]. Taking studies including only 
older men into account, mainly stable QoL as measured by the 

QLQ-C30 and SF-36 after radical treatment is reported [18, 33], 
but declining functional independence has also been found 
[15]. Thus, results are not consistent, and comparison between 
studies is also hampered by differences in patient cohorts, study 
design, timing of assessment and assessment tools. However, 
joining present findings with previous ones, there are good 
indications that age at treatment has no major importance for 
general well-being and function after radical prostate cancer 
treatment. 

PROs in terms of local side effects from radical prostate 
cancer treatment have been reported in several studies, and 
there seems to be an age-dependent relationship for some 
specific side effects. Increased risk of urinary incontinence after 
RARP seems to be related to higher age [16], but there are also 
studies that have different results [19, 20]. A recent review on 
radiotherapy for prostate cancer in older men [12] found 
acceptable tolerance with respect to urinary irritative symptoms 
and bowel toxicity, in line with our results. Our finding of a 
negative relationship between age and sexual dysfunction is in 
keeping with existing data [16], but the high proportion of men 
with missing scores in this particular domain makes it necessary 
to interpret our findings with caution. Recent studies also 
indicate that findings of poorer post-treatment scores in older 
men may be due to pre-treatment problems rather than 
treatment toxicity [21, 34]. 

In summary, QoL appears to be mainly good and preserved 
in older men after curative prostate cancer treatment. It 
must  be  noted that the men in this study had been carefully 
selected for treatment. The clinical selection process, including 
recommendation of either EBRT or RARP, is thus fundamental for 
our results, as is the case for most studies on QoL after prostate 
cancer treatment. That said, our findings render support to a 
growing understanding that other factors than chronological 
age may be the most important for tolerance of cancer 
treatment. There are several possible explanations to why QoL 
appears to be good. The results may be affected by difference in 
expectations between older and younger men. Expectations 
have a well-known impact on QoL [35]. In many aspects, older 
men may have lower expectations and consequently report 

Table 2.  EORTC QLQ-C30 and EPIC-26 according to age.
<70 years at  
treatment
mean (SD)

≥70 years at 
treatment
mean (SD)

EORTC QLQ-C301

  Global QoL 74.1 (21.1) 74.6 (20.2)
  Physical function 88.8 (15.1) 81.4 (20.8)
  Role function 85.0 (23.5) 79.7 (26.9)
  Emotional function 88.7 (16.9) 90.3 (14.9)
  Social function 81.1 (23.5) 81.3 (25.0)
  Cognitive function 86.5 (16.3) 82.6 (18.1)
  Fatigue 25.6 (23.2) 30.1 (23.0)
  Nausea/vomiting 1.3 (4.9) 1.9 (7.4)
  Pain 21.6 (25.0) 23.3 (26.2)
  Dyspnoea 15.8 (24.0) 21.7 (28.7)
  Sleeping disturbances 17.8 (25.4) 18.8 (25.2)
  Appetite loss 4.1 (14.9) 5.3 (16.7)
  Constipation 10.7 (20.7) 17.9 (26.9)
  Diarrhoea 12.5 (22.8) 14.0 (23.3)
  Financial difficulties 5.3 (15.6) 2.5 (10.3)
EPIC-262

  Urinary incontinence 77.0 (24.5) 79.3 (20.9)
  Urinary irritative/obstructive 88.4 (14.0) 85.9 (14.4)
  Bowel 89.6 (15.4) 88.2 (16.1)
  Sexual 33.0 (24.6) 26.9 (19.3)
  Hormonal/vitality 86.5 (16.5) 86.5 (14.1)

EORTC QLQ-C30: European Organisation of Research and Treatment in 
Cancer Quality of life Questionnaire-C30; QoL: quality of life; EPIC-26: 
Expanded Prostate Cancer Index Composite; SD: standard deviation.
1 The proportion of men with missing scores for the various QLQ-C30 
domains varied between 1-2%, and was comparable between older and 
younger men.
2 The proportion of men with missing scores for most EPIC-26 domains 
varied between 2-13%, and was comparable between older and younger 
men. For the EPIC-26 sexual domain, the proportion of men with missing 
scores was 35% for those <70 years and 62% for those ≥70 years. 

Table 3.  Results of linear regression analysis for the association between the age at treatment (measured in years) and the dependent variables global QoL 
(QLQ-C30), physical function (QLQ-C30) and EPIC-26.
Dependent variables Unadjusted models Adjusted models1

 RC (95% CI) p-value  RC (95% CI) p-value

EORTC QLQ-C30
  Global QoL 0.00 (−0.25; 0.25) 0.995 0.28 (−0.01; 0.56) 0.062
  Physical function −0.61 (−0.82; −0.41) <0.001* −0.19 (−0.43; 0.04) 0.103
EPIC-26 domains
  Urinary incontinence 0.16 (−0.13; 0.46) 0.279 −0.13 (−0.49; 0.22) 0.456
  Urinary irritative/obstructive −0.20 (−0.37; −0.02) 0.030* 0.03 (−0.18; 0.23) 0.789
  Bowel −0.01 (−0.21; 0.18) 0.880 0.22 (−0.002; 0.44) 0.052
  Sexual −0.77 (−1.14; −0.40) <0.001* −0.77 (−1.19; −0.36) <0.001*
  Hormonal/vitality 0.11 (−0.08; 0.30) 0.270 0.30 (0.09; 0.52) 0.006*

RC: regression coefficient; CI: confidence interval; EORTC QLQ-C30: European Organisation of Research and Treatment in Cancer Quality of life 
Questionnaire-C30; QoL: quality of life; EPIC-26: Expanded Prostate Cancer Index Composite. *Level of significance p<0.05
1Confounders adjusted for in analysis were: Treatment modality (RARP and EBRT), prostate cancer risk group (low/intermediate/high risk), clinical relapse 
(yes/no), time from treatment, cohabitant status (living alone/with others), education (four categories), and comorbidities (CCI).
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better outcomes than younger ones in similar situations. Our 
data gives no insight into explanatory factors, but future 
research should explore this further. 

Strengths and limitations

Strengths of our study are a relatively large study sample with a 
high proportion of older men, the use of well-validated QoL 
instruments, detailed information on prostate cancer treatment 
and comorbidity from electronic medical records, a high 
response rate and few missing values. Several limitations must 
also be considered. First, it is important to note the cross-sec-
tional design and that data was collected on average about 4.5 
years after the men had received their curative treatment. This 
means that our study gives no insight into the impact of age 
during the first months after treatment, or time-related changes. 

It is, for instance, possible that side-effects may have resolved 
over time, or that the men may have adapted to their situation, 
both resulting in improvement of QoL and a reduction of any 
difference to the general population. The cross-sectional design 
also implies that the time between treatment and QoL assess-
ment varied. Although length of time after treatment was taken 
into account in our analyses, we cannot rule out that this could 
influence the results.

Moreover, we did not have pre-treatment data on the men’s 
QoL, function and symptoms, which hampers the evaluation of 
whether the radical treatment may have affected older and 
younger men differently. However, most problems assessed by 
our study questionnaires increase in frequency and severity 
with older age. It is unlikely that older men had significantly 
better pre-treatment scores than the younger ones, which 
would be the case if they experienced more severe declines and 

Figure 1.  Comparison of QLQ-C30 functioning and global QoL sample scores to normative scores in two groups, men who were <70 years versus ≥70 years 
at the time of treatment. 
PF: physical function; RF: role function; EF: emotional function; CF: cognitive function; SF: social function; glQoL: global QoL; FA: fatigue; NV: nausea/vomiting; 
PA: pain; DY: dyspnoea; SL: insomnia; AP: appetite loss; CO: constipation; DI: diarrhoea; FI: financial difficulties. 
*indicates statistically significant differences, p < 0.05; no difference is clinically significant, that is, ≥10 points.
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still ended up with scores comparable to their younger 
counterparts as found. Hence, we believe that the missing pre-
treatment data do not affect our conclusions. 

Second, our study cohort was heterogeneous in terms of 
treatment modality. Overall, it comprised a limited number of men 
receiving EBRT, in particular younger men, and in the group 
undergoing RARP, the number of older men were substantially 
smaller than the number of younger ones. Thus, related to 
differences in treatment modality, there are differences also in 
patients’ characteristics. Consequently, the impact of age may differ 
between modalities. We addressed this by interaction analyses, 
allowing us to preserve sample size. The interaction analyses did 
not show any statistically significant differences between treatment 
modalities with respect to association between age at treatment 
and outcomes. Despite this, and adjusting for treatment modality 
and other relevant confounders, we cannot rule out that the limited 
size of the group receiving EBRT and the skewness in age 
distribution may have influenced our results, in particular the 
results related to treatment-related side effects. 

Third, our chosen cut-off of 70 years to define older or 
younger age might be seen as too low. However, compared to 
their younger counterparts, men ≥70 years with prostate cancer 
may be more susceptible to adverse effects [36] and, 70 years is 
the cut-off used to select men with prostate cancer in need of 
geriatric screening [1, 37]. Thus, we find that the cut-off was 
appropriate. In any case, the choice did not affect our main 
analyses where age was applied as continuous variable. 

Finally, the results are based on a carefully selected population 
in clinical practice. Allocation to treatment modality was based 
on clinical judgement, including comorbidity and expected 
survival. Thus, our results cannot inform the choice between 
RARP or EBRT on older men with localized prostate cancer in 
general. 

Conclusion 

Our study adds insight into QoL in older men after curative 
treatment for prostate cancer. When treatment advice is individ-
ualized as in our cohort, later QoL seems to be good, and we 
found no large differences between older and younger men. 
Clinical decision-making should be based on biological age and 
not chronological age.
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