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Abstract

Background The survival rate of prostate cancer is relatively higher than other cancers, therefore, the health-related quality of
life (HRQoL) becomes a critical issue for the patients. There are limited quality of life data evaluating the difference between
androgen deprivation therapy and non-androgen deprivation therapy. Objective To evaluate the HRQoL among prostate
cancer patients with androgen deprivation therapy and non-androgen deprivation therapy in an Asian population. Setting
The study was conducted at the urology outpatient department in a medical center and a regional hospital in southern Tai-
wan. Methods We collected the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire
Core 30 (EORTC QLQ-C30) and Quality of Life Questionnaire-Prostate (QLQ-PR25) among prostate cancer patients with
and without androgen deprivation therapy from December 2017 to June 2018. The androgen deprivation therapy subjects
in this study were using goserelin, leuprolide, degarelix, bicalutamide, enzalutamide, cyproterone, and abiraterone. The
non-androgen deprivation therapy subjects were only receiving radiation therapy or radical prostatectomy. To investigate
the determinants of HRQoL between androgen deprivation therapy and non-androgen deprivation therapy, multiple linear
regression was used. Main outcomes measures The scores of EORTC QLQ-C30 and QLQ-PR25. Results In total, 182 subjects
participated in the study of which 116 (63.74%) were in androgen deprivation therapy user group with a mean age (+SD,
standard deviation) of 75.94 years (£ 8.31), and 66 (36.26%) subjects were in non-androgen deprivation therapy user group
with a mean age of 70.6 years (+7.1). androgen deprivation therapy users’ quality of life was significantly lower than non-
androgen deprivation therapy users (72.1 £19.3 vs. 77.8 £ 16.6, p=0.0493). Conclusions The quality of life of patients with
all-stages prostate cancer differs significantly between androgen deprivation therapy users and non-androgen deprivation
therapy users. The HRQoL for androgen deprivation therapy users is worse than for the non-androgen deprivation therapy
users. Additionally, the symptoms are the key determinants of the quality of life.
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Impact of practice

e Whether androgen deprivation therapy enhances the
health-related quality of life of patients with prostate
cancer is still unclear in Asian population.

e The health-related quality of life for androgen deprivation
therapy users seems worse than that of the non-users.

e With the information of the patient-reported outcomes,
health care providers and patients might know what
effects of the therapy regimens would occur and how
the therapy regimens affect the daily life.

Introduction

Prostate cancer (PC) was ranked seventh in the “Taiwan
Cancer Causes of Death,” with a mortality rate of 11.5 per
100,000 population [1]. Furthermore, PC was ranked fifth
for new cancer cases and showed an increased incidence
from 2004 to 2015 [2]. While PC is a common cancer
among elderly males in Taiwan and the USA [3], advances
in treatment have led to long-term survival [4]. However,
longer treatment duration is associated with more serious
adverse effects that negatively affect patient health-related
quality of life (HRQoL) [5, 6].

HRQoL refers to an individual’s expected physical,
emotional, and social well-being and how it is affected
by a medical condition or its treatment [7]. Patients with
PC experience different adverse effects of treatment that
affect HRQoL. Moreover, different treatments, such as
radical prostatectomy (RP), radiation therapy (RT), and
androgen deprivation therapy (ADT), are associated with
different adverse effects and effects on HRQoL. Urinary,
bowel, and sexual dysfunctions were the most common
adverse effects of PC treatments. RP has a higher rate of
sexual dysfunction and lower rate of bowel symptoms than
RT [4]. Besides, ADT has less adverse effects except for
sexual dysfunction. However, only a few studies evaluated
HRQoL for patients using ADT.

Apart from the improvements in survival, the improve-
ment in HRQoL has become an increasingly important
issue, particularly in serious illnesses such as PC [8]. The
US Food and Drug Administration suggested including
patient-reported outcomes such as HRQoL in drug labe-
ling [9]. The importance of HRQoL in PC has also been
highlighted in Europe [10]. As a result, many clinical trials
have also included the evaluation of HRQoL in PC treat-
ment [11]. The concept of preference has been developed
and measured for HRQoL in PC and has become a key
variable used in cost—utility studies [12, 13].
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A Spanish observational study reported that asthenia
and pain are highly correlated with factors influencing poor
HRQoL, among factors such as advanced stage, locally
advanced, or metastatic phase PC. While urinary symptoms
were most common, these were not related to HRQoL in
the regression model. Furthermore, the study indicated that
physicians often overestimate the health status of patients
compared with the status evaluated by patients themselves.
This shows that physicians seem to neglect the adverse
effects of treatments that affect HRQoL and focus on disease
improvement such as decreased prostate-specific antigen lev-
els [14]. While some studies have evaluated HRQoL among
PC patients with a variety of treatments, few have evaluated
HRQoL in PC patients undergoing ADT [15, 16].

Aim of the study

The aim of the present study was to evaluate HRQoL among
patients with PC undergoing ADT therapy compared with
non-ADT therapy (RT or RP) in Asian population.

Ethics approval

This study was approved by the Institutional Review Board
of Kaohsiung Medical University Hospital (KMUHIRB-
E(D)-20180089). All procedures were in accordance with the
ethics committee and with the principles of the Declaration
of Helsinki.

Method
Study population

Participants were selected from a medical center and a
regional hospital in southern Taiwan. Inclusion criteria
were being an outpatient with prostate cancer, plus one
of the following: undergoing ADT for at least 28 days, or
1 month after completion of RP or RT. Exclusion criteria
were patients < 20 years old, those involved in other clinical
trials, or those diagnosed with other cancers.

Participants were divided into ADT and non-ADT groups
according to treatments used. The ADT group included par-
ticipants that underwent ADT after RP, RT combined with
ADT, or ADT alone. Patients in this group received gos-
erelin, leuprolide, degarelix, bicalutamide, enzalutamide,
cyproterone, or abiraterone. The non-ADT group included
participants that underwent either RP or RT alone.

Data collection

The present study used the Taiwan Chinese version of the
European Organization for Research and Treatment of
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Cancer Quality of Life Questionnaire Core 30 (EORTC
QLQ-C30) and the Quality of Life Questionnaire-Prostate
(QLQ-PR25) questionnaires to evaluate HRQoL among
patients with PC. Both translated questionnaires were vali-
dated [17]. The QLQ-C30 is divided into three categories:
global quality of life (QoL), function scales, and symptom
scales. The QLQ-PR2S5 is divided into function and symp-
tom scales. Items 52-55 regarding sexual function were
only completed by sexually active participants.

Data collection was carried out from December 2017 to
June 2018, and the index date was defined as the date that
the participant completed the questionnaire. Participants’
baseline characteristics were collected from 1 year before
the index date until the index date. Baseline characteristics
included personal information (age, education, occupa-
tion, marital status, and habitation), disease information
(comorbidities and PC characteristics), and medication.

Statistical analyses

Primary outcomes were defined as QLQ-C30 and QLQ-
PR25 scores difference between the ADT and non-ADT
groups. Secondary outcomes were defined as determinants
of QoL in patients with PC, and subgroups analyses were
defined as QoL with different types of treatments in the
ADT group, including ADT after RP, RT combined with
ADT, and ADT alone, among participants at all-stages and
stages [-III (excluding metastatic prostate cancer).

Baseline characteristics and scores were compared in
different ways for ADT versus non-ADT groups. Student’s
t test or Mann—Whitney U test was used for continuous
variables between two groups. Analysis of variance or
Kruskal-Wallis test was used for continuous variables
between the four treatment groups. Chi-square test was
used for categorical variables. Multiple linear regression
was used to investigate the determinants of QoL, and a
stepwise selection was used to select the factors for the
model (significance level of 0.15 for entering and 0.05
for stay).

QLQ-C30 and QLQ-PR25 scorings were conducted
based on the EORTC scoring manual [18]. The raw score
of all items was standardized to a scale of 0—100 with a
linear transformation, where higher scores corresponded
to higher response levels and showed better functioning
on the global QoL scale and the functional subscales, and
more symptoms on the symptom scales.

All data analysis was performed using SAS software
version 9.4 (SAS Institute, Cary, NC, USA) and IBM
SPSS Statistics software version 20 (Armonk, NY: IBM
Corp.), and statistical significance was set at two-sided p
value < 0.05.

Results

A total of 197 PC patients were included in the study
from December 2017 to June 2018. Of these, fifteen were
excluded from the study: Three declined to complete the
questionnaire and twelve were diagnosed with other can-
cers. Of the final 182 study participants, 116 participants
were in the ADT group and 66 were in the non-ADT group
(Fig. 1).

Table 1 shows the baseline characteristics. The mean
age was 75.94 (+8.31) in ADT group, which was signifi-
cantly older than mean age 70.65 (+7.12) in non-ADT
group. Furthermore, for stages, most ADT users were
diagnosed as stage III (47 subjects, 40.52%) or stage IV
(48 subjects, 41.38%) PC, while non-ADT users were
diagnosed as stage II (30 subjects, 45.45%). The distribu-
tions of stages were significantly different (p <0.0001).
In general, the ADT group had a more advanced diseases
condition compared with the non-ADT group, including
Gleason score (p <0.0001), prostate-specific antigen level
(p <0.0001), relapse rate (p <0.0001), and active treat-
ment (p <0.0001).

Table 2 shows the primary outcomes. QoL of ADT
users was 72.15 (+19.39) which was significantly lower
in the ADT group than the non-ADT users whose QoL was
77.82 (+16.62), p=0.0493. There were significantly lower
physical function score (85.91 +18.68 vs. 92.51 +10.04,
p=0.0024) and role function (90.20 +20.42 vs.
95.38 +13.01, p=0.0399) and higher frequency of fatigue
(16.47 £21.33 vs. 8.03+14.63, p=0.0021), nausea and
vomiting (2.49 +10.22 vs. 0.26 +£2.07, p=0.0262), pain
(11.40+18.33 vs. 5.13+11.38, p=0.0053), and dyspnea
(9.65+18.14 vs. 3.08 £9.72, p=0.0019) in ADT therapy
than non-ADT. Furthermore, ADT users (5.53+10.23)
had significantly less frequency of sexual activity than the
non-ADT users (9.23 +13.19), p=0.0147.

Subgroup analysis of all-stages of the ADT group is
shown in Table 3. HRQoL was analyzed among the three
groups, ADT after RP (N=29), RT combined with ADT
(N =44), and ADT alone (N=43). QoL of ADT after RP
users was 75.30 (+18.77), RT combined with ADT users
was 73.49 (£ 15.59), and ADT alone users was 68.65
(+22.97). Despite the ADT after RP group had better QoL
compared with the other two groups, there were no sig-
nificant differences among the three groups (p =0.3170).
In fact, ADT alone group had lower scores in physical
functioning (p =0.036), role functioning (p =0.0188),
and emotional functioning (p =0.0025). In Table 3, ADT
alone group compared to ADT after RP or ADT combined
with ADT in the all-stages population had higher symp-
toms such as nausea and vomiting (p =0.0412), appetite
loss (0.0071), and financial difficulties (p =0.0062). The
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Fig. 1 Study flowchart

Outpatient PC patient with one of the following criteria (n=197)
. Received ADT at least 1 month
. 1 month after RP or RT

A 4

Refused to complete the questionnaires (n=3)

Exclusion criteria (n=12)
. Patients aged< 20 years (n=0)

A 4

. Patients who had involved in clinical trials
(n=0)
. Patients who had other cancers (n=12)

A

Target study population (n=182)

'

v

v

ADT user group (n=116) Non-ADT user group (n=66)

QLQ-PR25 results revealed that participants in the ADT
alone group experienced problems than other two groups
in incontinence (RP+ ADT: 25.00 +29.55, RT + ADT:
9.52+25.20, ADT alone: 52.38 +37.8; p=0.0493), and
RT with ADT group had lower problems in hormonal
treatment-related symptoms (RP+ ADT: 11.91 +9.41,
RT + ADT: 6.57+7.97, ADT alone: 11.51 +12.71;
p=0.034).

Furthermore, HRQoL of stages I-III of the ADT group
is shown in Table 3; there were ADT after RP (N=21), RT
combined with ADT (N =34), and ADT alone (N =13).
QoL of ADT after RP users was 76.67 (+18.85), RT
combined with ADT users was 73.28 (= 14.62), and
ADT alone users was 68.59 (+17.73); there were no sig-
nificant differences among the three groups (p =0.3970).
However, only emotional functioning had lower scores
in ADT alone than other groups, p=0.0114. In Table 4,
ADT alone therapy in stages I-III had higher symptoms
such as nausea and vomiting (p =0.0285), appetite loss
(0.0053), constipation (p=0.0316), and financial diffi-
culties (p =0.0074). The QLQ-PR25 results showed that
ADT alone group had higher problem in sexual function-
ing (RP+ ADT: 33.33+0.0, RT+ ADT: 22.22 +4.81,
ADT alone: 50.00+20.36; p=0.0191), incontinence
(RP+ ADT: 41.67+31.91, RT+ ADT: 0.0+0.0, ADT
alone: 66.67 +38.49; p=0.0102), and bowel symptoms
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(RP+ ADT: 0.42+1.86, RT+ ADT: 2.94 +4.98, ADT
alone: 8.97 +13.38; p=0.0065).

eTable 1 shows univariate analysis of associations for
QoL in stage I to IV population. In Table 5, multivariate
analyses showed determinants of QoL. Marital status and
role functioning had positive association with QoL, and nau-
sea and vomiting, and insomnia had negative association.

Discussion

In the present study, around 60% of the study population
received ADT therapy, either alone or in combination with
other therapies, highlighting the importance of evaluating
ADT.

Potosky et al. [19] reported that the risk of all-cause mor-
tality was similar between ADT and non-ADT patients in
clinically localized PC. The survival rates of PC in stages
I-IIT did not differ widely using the Taiwan Cancer Reg-
istry, the National Health Insurance Research Database,
and the Death Registry as the data sources [20]. The simi-
lar survival outcomes of different therapies for PC patients
highlight the importance of using patient-reported outcomes
when selecting treatments.

There were significant differences between the ADT and
non-ADT groups in our study. First, the ADT group was
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Table 1 Baseline characteristics ADT (n=116) Non-ADT (1= 66) P value
of ADT and non-ADT user
groups Age, mean (SD) 75.94 (8.31) 70.65 (7.12) <0.0001
Education, n (%) 0.0171
Primary 32 (27.83%) 12 (18.18%)
Junior high 17 (14.78%) 7 (10.61%)
Senior high 32 (27.83%) 17 (25.76%)
College 27 (23.48%) 22 (33.33%)
Graduate 1 (0.87%) 7(10.61%)
Missing data 7 (6.03%) 1(1.52%)
Marital status, n (%) 0.1931
Single 2 (1.72%) 2 (3.03%)
Married 104 (89.66%) 63 (95.45%)
Widowed 9 (7.76%) 1(1.52%)
Missing data 1(0.86%) 0 (0.00%)
Occupation, n (%) 0.0732
Full-time 13 (11.21%) 15 (22.73%)
Retired 101 (87.07%) 51 (77.27%)
Missing data 2 (1.72%) 0 (0.00%)
Habitation, n (%) 1.0000
With family 114 (98.28%) 65 (98.48%)
Alone 1 (0.86%) 1(1.52%)
Missing data 1 (0.86%) 0 (0.00%)
Comorbidity, n (%)
Hypertension 73 (62.93%) 38 (57.58%) 0.4764
Dyslipidemia 27 (23.48%) 17 (25.76%) 0.7308
Diabetes mellitus 34 (29.31%) 12 (18.18%) 0.0967
Stroke 54.31%) 3 (4.55%) 0.9407
CAD 16 (13.79%) 9 (13.64%) 0.9764
Heart failure 3 (2.59%) 3 (4.55%) 0.6693
CKD 8 (6.90%) 3 (4.55%) 0.7485
Liver cirrhosis 2 (1.72%) 0 (0.00%) 0.5352
COPD 8 (6.90%) 3 (4.55%) 0.7485
Asthma 4 (3.45%) 0 (0.00%) 0.2982
With urology medications 80 (68.97%) 40 (60.61%) 0.2526
Stage, n (%) <0.0001
1 4 (3.45%) 9 (13.64%)
1I 14 (12.07%) 30 (45.45%)
I 47 (40.52%) 25 (37.88%)
1AY 48 (41.38%) 0 (0.00%)
Relapse, n (%) <0.0001
Yes 55 (47.41%) 2 (3.03%)
No 61 (52.59%) 64 (96.97%)
Duration (year), mean (SD) 3.21 (8.11) 2.12 (7.68) 0.3818
Active treatment, n (%) <0.0001
Yes 85 (73.28%) 2 (3.03%)
No 31 (26.72%) 64 (96.97%)
GS, n (%) 0.0008

Grade 1 (GS=6)
Grade 2 (GS=3+4)
Grade 3 (GS=4+3)
Grade 4 (GS=38)
Grade 5 (GS >9)

24 (20.69%)
9 (7.76%)
15 (12.93%)
28 (24.14%)
30 (25.86%)

22 (33.85%)
16 (24.62%)
10 (15.38%)
8 (12.31%)
7 (10.77%)
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Table 1 (continued)

ADT (n=116) Non-ADT (n=66) p value
Missing data 10 (8.62%) 3 (4.55%)
PSA at diagnosis (ng/mL), n (%) <.0001
<10 16 (13.79) 33 (50.00)
10-19 28 (24.14) 15 (22.73)
>20 64 (55.17) 11 (16.67)
Missing data 8 (6.90) 7 (10.61)

ADT androgen deprivation therapy, CAD coronary artery disease, CKD chronic kidney disease, COPD
chronic obstructive pulmonary disease, n number, SD standard deviation, GS Gleason score, PSA, prostate-

specific antigen

Table2 HRQoL of ADT and

ADT (n=116) Non-ADT (n=66) p value
non-ADT user groups
QLQ-C30, mean (SD)
QoL 72.15 (19.39) 77.82 (16.62) 0.0493
Physical functioning 85.91 (18.68) 92.51 (10.04) 0.0024
Role functioning 90.20 (20.42) 95.38 (13.01) 0.0399
Emotional functioning 91.96 (14.02) 92.69 (13.30) 0.7322
Cognitive functioning 92.54 (13.68) 94.10 (12.30) 0.4485
Social functioning 92.98 (13.28) 90.77 (16.15) 0.3236
Fatigue 16.47 (21.33) 8.03 (14.63) 0.0021
Nausea and vomiting 2.49 (10.22) 0.26 (2.07) 0.0262
Pain 11.40 (18.33) 5.13 (11.38) 0.0053
Dyspnea 9.65 (18.14) 3.08 (9.72) 0.0019
Insomnia 20.76 (29.21) 22.05 (30.78) 0.7806
Appetite loss 7.02 (19.06) 3.59 (14.58) 0.1793
Constipation 11.99 (22.67) 9.74 (19.30) 0.5028
Diarrhea 3.51 (10.27) 3.08 (11.37) 0.7951
Financial difficulties 4.97 (13.47) 3.59 (11.97) 0.4935
QLQ-PR25, mean (SD)

Sexual activity 4.53 (10.23) 9.23 (13.19) 0.0147
Sexual functioning (n=20) 35.00 (17.48) 50.00 (19.64) 0.0880
Urinary symptoms 18.38 (13.20) 19.04 (16.20) 0.7696
Bowel symptoms 3.29 (6.89) 2.95 (6.15) 0.7415
Hormonal treatment-related symptoms 9.70 (10.50) 7.10 (8.01) 0.0643
Incontinence aid (n=42) 28.79 (34.57) 30.00 (35.71) 09116

ADT androgen deprivation therapy, HRQoL health-related quality of life, n number, QLQ-C30 Quality of
Life Questionnaire Core 30, QLQO-PR25 Quality of Life Questionnaire-Prostate, QoL global quality of life,

SD standard deviation

older than the non-ADT group. This may be due to clinical
guidelines [21, 22] used to determine whether or not to use
RP for patients based on life expectancy after considering
other clinical indexes. The non-ADT group mostly received
RP, and patients fulfilling other criteria and life expec-
tancy > 10 years were suggested to undergo RP according
to the guidelines. Based on our findings, a greater proportion
of the ADT group was diagnosed with PC relapse compared
with the non-ADT group. In line with the clinical guidelines,
ADT was the first-line therapy for PC relapse patients in
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our study. The distribution of the Gleason score (GS) could
support this, as the ADT group in our study was mostly
diagnosed with grades 4 and 5, whereas the non-ADT group
was mostly grade 1. Furthermore, there may be a higher
probability of relapse with higher GS. These results are in
line with a previous report that stated that GS is a predictor
of biochemical recurrence [23].

Poorer HRQoL in the ADT group compared with the non-
ADT group may be due to the ADT indication for patients
with PC relapse or advanced stages PC. The non-ADT group
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Table 3 HRQoL among RP+ADT RT+ADT ADT alone p value

subgroups of ADT user group (n=29) (n=44) (n=43)

QLQ-C30, mean (SD)
QoL 75.30 (18.77) 73.49 (15.59) 68.65 (22.97)  0.3170
Physical functioning 93.10 (8.79) 85.61 (19.66) 81.43 (21.21) 0.0360
Role functioning 97.62 (7.47) 90.15 (23.38) 85.32 (21.84) 0.0188
Emotional functioning 96.73 (6.93) 95.27 (9.06) 85.32 (18.75) 0.0025
Cognitive functioning 92.86 (15.33) 93.18 (12.09) 91.67 (14.37)  0.8701
Social functioning 94.64 (12.05) 93.56 (12.56) 91.27 (14.83)  0.5478
Fatigue 17.86 (20.81) 15.40 (22.63) 16.67 (20.71)  0.8923
Nausea and vomiting 3.57 (13.11) 0.00 (0.00) 437 (12.78)  0.0412
Pain 7.74 (13.97) 8.71 (13.68) 16.67 (23.57)  0.0616
Dyspnea 9.52 (17.82) 6.06 (13.01) 13.49 (22.16)  0.1650
Insomnia 19.05 (26.34) 18.18 (30.03) 24.60 (30.41)  0.5624
Appetite loss 9.52 (25.43) 0.76 (5.03) 11.90 (21.87)  0.0071
Constipation 8.33 (23.35) 11.36 (21.50) 15.08 (23.52)  0.4664
Diarrhea 5.95 (13.00) 2.27 (8.50) 3.17 (9.90) 0.3251
Financial difficulties 1.19 (6.30) 2.27 (8.50) 10.32 (18.75)  0.0062
QLQ-PR25, mean (SD)

Sexual activity 5.36 (12.05) 3.41(9.22) 5.16 (10.07)  0.6511
Sexual functioning (n=16) 33.33 (0.00) 22.22 (4.81) 4333 (21.57)  0.2779
Urinary symptoms 18.15 (12.74) 17.33 (12.61) 19.64 (14.27)  0.7179
Bowel symptoms 1.49 (3.96) 2.84 (5.07) 4.96 (9.40) 0.1011
Hormonal treatment-related symptoms 11.91 (9.41) 6.57 (7.97) 11.51 (12.71) 0.0340
Incontinence aid (n=34) 25.00 (29.55) 9.52 (25.20) 52.38 (37.80) 0.0493

ADT androgen deprivation therapy, HRQoL health-related quality of life, n number, QLQO-C30 Quality of
Life Questionnaire Core 30, QLQ-PR25 Quality of Life Questionnaire-Prostate, QoL global quality of life,
RP radical prostatectomy, RT radiation therapy, RP+ADT ADT after RP user group, RT+ADT RT com-
bine with ADT, SD standard deviation

mostly comprised patients with RP alone, with predomi-
nantly localized or early-stage PC. Therefore, differences in
HRQoL decreased after excluding the stage IV population
with metastatic PC. Patients with metastatic PC likely have
poorer HRQoL compared with those with non-metastatic
PC. An observational study indicated that QoL was poorer
among patients with metastatic PC compared with localized
PC and the all-stages population [24].

However, in our study, participants with metastatic PC
showed deterioration in HRQoL in the ADT alone group.
The ADT alone group consistently reported the worst
HRQoL, even when excluding the stage IV population.
Furthermore, differences among the ADT after RP group,
RT combined with ADT group, and ADT alone group were
similar for the two subgroup analyses, except for pain, which
could be explained by excluding participants with metastases
[25].

Besides the cancer stage, the ADT alone group may have
had poor QoL due to frequent symptoms reported and poor
functioning as most items reached clinical significance. ADT
duration was longer in the ADT alone group than the other

two groups, which may have led to increased adverse effects
and stress.

The cost of RP or ADT after RP is the lowest among
other therapies, although Drummond et al. suggested other-
wise [26] and a study by Bach et al. [27] indicated similar
costs for surgery. The discrepancies in these findings are
likely due to differences in the health insurance system,
health literacy, and health access barriers. Interestingly,
participants who underwent RP for localized PC tended to
have a higher educational level than those with advanced
stage PC, suggesting that education affects health literacy as
well as a possible increased awareness of health status and
routine health examinations. Consequently, diseases may be
detected and treated at earlier stages.

Our results for sexual activity and sexual functioning
among the different treatment groups differ from other stud-
ies. Participants undergoing RP or ADT after RP did not
show the poorest sexual activity and sexual function among
other treatment groups; however, overall sexual activity and
sexual functioning in our study appeared to be lower than
other studies [15, 28, 29].
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Table 4 HRQoL among

RP+ADT RT+ADT ADT alone p value
subgroups of stage I to IIl ADT (n=21) (n=34) (n=13)
user group
QLQ-C30, mean (SD)
QoL 76.67 (18.85) 73.28 (14.62) 68.59 (17.73) 0.3970
Physical functioning 93.33 (8.65) 84.51 (20.08) 79.49 (21.68) 0.0769
Role functioning 99.17 (3.73) 89.22 (24.23) 89.74 (19.88) 0.1780
Emotional functioning 98.33 (4.36) 95.83 (8.52) 80.13 (24.89) 0.0114
Cognitive functioning 93.33 (16.58) 93.14 (12.39) 88.46 (19.70) 0.6048
Social functioning 95.83 (10.64) 93.63 (12.98) 88.46 (15.79) 0.2786
Fatigue 16.11 (16.71) 17.32 (22.09) 19.66 (24.49) 0.8946
Nausea and vomiting 0.83 (3.73) 0.00 (0.00) 5.13 (12.52) 0.0285
Pain 4.17 (9.17) 8.82 (13.13) 19.23 (32.52) 0.0618
Dyspnea 13.33 (19.94) 7.84 (14.35) 10.26 (28.50) 0.6053
Insomnia 15.00 (22.88) 19.61 (29.72) 33.33 (33.33) 0.1933
Appetite loss 6.67 (20.52) 0.00 (0.00) 15.38 (25.88) 0.0053
Constipation 6.67 (17.44) 9.80 (19.30) 28.21 (32.90) 0.0316
Diarrhea 6.67 (13.68) 2.94 (9.60) 0.00 (0.00) 0.1740
Financial difficulties 0.00 (0.00) 1.96 (7.96) 10.26 (16.01) 0.0074
QLQ-PR25, mean (SD)
Sexual activity 6.67 (13.68) 3.92 (10.10) 3.85(9.99) 0.6566
Sexual functioning (n=06) 33.33 (0.00) 22.22 (4.81) 50.00 (18.37) 0.0191
Urinary symptoms 19.37 (13.60) 18.14 (13.25) 24.36 (13.49) 0.3652
Bowel symptoms 0.42 (1.86) 2.94 (4.98) 8.97 (13.38) 0.0065
Hormonal treatment-related 11.95 (9.75) 6.54 (7.42) 9.83 (13.25) 0.1244
symptoms

Incontinence aid (n=14) 41.67 (31.91) 0.00 (0.00) 66.67 (38.49) 0.0102

ADT androgen deprivation therapy, HRQoL health-related quality of life, n number, QLQ-C30 Quality of
Life Questionnaire Core 30, QoL global quality of life, QLQ-PR25 Quality of Life Questionnaire-Prostate,
RP radical prostatectomy, RT radiation therapy, RP+ADT ADT after RP user group, RT+ADT RT com-
bine with ADT, SD standard deviation

Overall, functioning and symptoms of ADT patients
were significantly and clinically significant among different
therapies; however, while QoL was the poorest for the ADT
group, this was not significant or clinically significant among
other therapies. A systematic review also revealed similar
findings [30]. This may be due to the level of the functioning
and symptom burden. While functioning in the ADT group
was the poorest, it was still good (80-90 points). There were
similar findings for symptoms, which were low for the ADT
group, but still low-level. These findings for functioning and
symptoms burden level are in agreement with those of Duch-
esne et al. [29], but not hugely different from the findings
of Drummond et al. [26] who reported poor functioning for
ADT patients. Some of our findings are different from those
described by Lehto et al. [31], who reported that the effect
on sexual activity and urinary symptoms were related to
decreased QoL. However, these differences may be attrib-
uted to differences in the methodology and HRQoL assess-
ment tools used. Lehto et al. used a questionnaire purposely
designed for their study, while our study used the EORTC
QLQ-C30 and QLQ-PR25 questionnaires.

@ Springer

The study results showed that age and comorbidities
might not be key determinants associated with deterioration
of HRQoL. Furthermore, role functioning appears to have
had a positive effect on HRQoL,; in that better role function-
ing was associated with better QoL. Higher role functioning
scores indicate that patients are more independent in their
daily life in work and leisure activities. A previous study also
implied similar findings in cancer patients [32], as partici-
pants with longer disease duration showed better HRQoL.
This suggests that patients may become accustomed to the
disease condition with longer disease duration.

Our cross-sectional survey of HRQoL using EORTC
QLQ-C30 and QLQ-PR25 questionnaires has clinical impli-
cations for PC treatment and provides valuable decision-
making information for health care providers and patients.
Treatment for PC varies according to the disease stage.
Health care providers and patients need to be aware of
the benefits and risks of different treatments in addition to
survival outcome. While survival outcome is important in
localized and locally advanced PC, it is necessary to under-
stand how treatments may affect daily life. While ADT may
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Table 5 Multivariable analysis

o o Variable Estimate (SE) p value 95% Confidence Interval
of associations for QoL life in
stage I to IV population Lower 95% Upper 95%

Age —0.04 (0.19) 0.8149 —-042 0.33
Duration 0.43 (0.62) 0.4891 -0.79 1.65
ADT user —1.24 (4.45) 0.7814 —10.03 7.56
Active treatment —-3.37 (3.74) 0.3691 —-10.76 4.02
Relapse —3.08 (3.73) 0.4107 —10.45 4.30
GS

Grade 1 (GS=6) 1

Grade 2 (GS=3+4) —1.58 (4.45) 0.7234 —10.38 7.22

Grade 3 (GS=4+3) 1.38 (4.54) 0.7618 -17.61 10.37

Grade 4 (GS=38) —2.55(4.18) 0.5435 —10.81 5.72

Grade 5 (GS>9) 1.63 (4.27) 0.7029 —6.81 10.07
PSA at diagnosis (ng/mL)
<10 1

10-19 0.68 (3.70) 0.8546 —6.63 7.99
>20 —1.84 (3.81) 0.6305 -9.38 5.70
Stage

1 1

I —2.84 (6.78) 0.6758 —16.24 10.56

1 —0.87 (7.40) 0.9070 —15.51 13.78

v 0.26 (7.87) 0.9739 —15.31 15.83
Marital status

Single 1

Married 23.45 (8.41) 0.0061 6.82 40.08

Widowed 39.32 (10.48) 0.0003 18.59 60.05
Role functioning 0.28 (0.08) 0.0006 0.12 0.43
Nausea and vomiting —0.55(0.16) 0.0005 —-0.86 -0.25
Insomnia —0.14 (0.05) 0.0033 -0.23 -0.05

R-square 38.76%

Controlling variables: ADT user, age, duration, ADT user, active treatment, relapse, GS, stage

ADT androgen deprivation therapy, GS Gleason score, PSA prostate-specific antigen, QoL global quality of

life, SE standard error

worsen QoL, this is not significant in patients with local-
ized and locally advanced PC (stages I-III). Furthermore,
symptoms like nausea, vomiting, and insomnia are the main
factors that affect HRQoL, while work and leisure activities
improve QoL.

One of the strengths of our study is that this cross-sec-
tional study is the largest study to evaluate the HRQoL in PC
patients in Taiwan. Furthermore, we demonstrated HRQoL
among all disease stages, not only metastatic diseases, and
evaluated various therapies for PC. We evaluated HRQoL
using QLQ-C30 and PR-25 questionnaires, which were
specifically designed for PC. However, there are also some
limitations to the study. First, this study was conducted in
two hospitals in southern Taiwan and this might limit gener-
alization. Second, family members were allowed to accom-
pany the participants when completing the questionnaires.
This may mean that participants have not always responded

accurately to some items, especially regarding sexual activ-
ity and sexual functioning. Furthermore, some question-
naires were completed with the help of family members or
researchers. Additionally, some participants with long dis-
ease duration may have changed the type of ADT. However,
these limitations were equal across the analyzed groups.

Conclusion

Our findings improve our understanding of HRQoL in PC
patients across all disease stages using different treatments.
QoL in PC patients with all-stages differed significantly
between the ADT and non-ADT groups and was poorer for
the ADT group. However, while QoL was poorer for the
ADT group than the non-ADT group among stages I-III
patients, this was not significantly different. Symptoms are

@ Springer
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key determinants of QoL, and patients and health care pro-
viders need to be aware of these when deciding on treatment.
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