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ABSTRACT
Purpose: This study aimed to identify and evaluate non-medical interventions (exercise, psychosocial, diet and nutrition, or
a combination thereof) to improve functional outcomes (fatigue, mental wellbeing, sexual function, bowel function and urinary
function) in men undergoing prostate cancer radiotherapy.
Methods:An electronic search of six databases (CINAHL, Embase, Emcare, Medline via Ovid, Scopus and The Cochrane Library)
was conducted for studies published in English from 1990 onwards. Randomised controlled trials (RCTs) and quasiexperimental
studies regarding non-medical interventions delivered before, during or after radiotherapy for prostate cancer to improve
functional outcomes were included in this review. Two-stage screening (title/abstract and full text) was conducted against
predefned inclusion and exclusion criteria. Data were extracted using a standardised form, and risk of bias was assessed using
Joanna Briggs Institute critical appraisal tools.
Results: Twenty-fve RCTs and seven quasiexperimental studies met the eligibility criteria. Aerobic and resistance exercises
showed promising results in improving fatigue, while multidisciplinary rehabilitation showed promise in improving urinary
function. However, inconsistent fndings prevented defnitive conclusions about the efect of exercise on other functional out-
comes. Additionally, the impact of psychosocial and dietary interventions on functional outcomes remains inconclusive due to the
limited number of studies, small sample sizes, non-randomised study design and study quality.
Conclusion: There is a lack of strong evidence supporting the efectiveness of non-medical interventions in improving functional
outcomes after prostate cancer radiotherapy, except for aerobic and resistance exercises for fatigue and multidisciplinary re-
habilitation for urinary function. More rigorous RCTs are needed to address this evidence gap.
Implications for Cancer Survivors: Engaging in aerobic and/or resistance exercise can likely reduce fatigue, and multidis-
ciplinary rehabilitation may improve urinary function in prostate cancer patients who receive radiotherapy.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.
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1 | Introduction

Prostate cancer is a signifcant health concern for men world-
wide. In countries such as Australia, it is the most common
cancer and the second leading cause of cancer-related deaths in
Australian males [1]. In 2024, an estimated 26,400 Australian
men were diagnosed with prostate cancer, and 33 per 100,000
died from the disease [2, 3]. While advances in screening,
treatment and imaging technologies have led to an almost 96%
5-year relative survival among afected men [4], the impact of
treatments on patients’ quality of life can be signifcant.

Radiotherapy remains a common treatment option for prostate
cancer. However, it is associated with a range of physical and
psychological side efects, including sexual, urinary and bowel
problems, fatigue and mood disturbances [5–8]. Sexual dys-
function, such as decreased libido, impotence and sexual dis-
satisfaction, is a particularly common consequence [6–10].
Radiotherapy can also damage the bladder and urethra, leading
to complications such as cystitis, strictures and fstulae and can
signifcantly afect bowel function [6–8]. Cancer-related fatigue
can afect up to 70% of prostate cancer patients during and after
radiotherapy [11]. Additionally, psychological distress and mood
changes can occur at any point during the treatment process
[12–14]. There is also an increased risk of developing secondary
malignancies following radiotherapy [15, 16]. These side efects
can have a substantial impact on patients’ quality of life and
overall wellbeing, both during and after treatment.

To address the side efects of prostate cancer radiotherapy and
improve overall wellbeing, researchers have explored the po-
tential efcacy of various non-medical interventions, including
exercise and physical activity [11, 17–25], dietary modifcations
and supplements [26–31], and psychological support [32–39].
Exercise-based interventions, including aerobic, resistance or
a combination of them, have been researched whether they
improve fatigue, physical functioning and aspects of quality
of life during and after radiotherapy [11, 17–25]. Dietary
and nutritional interventions, such as fbre modifcation, syn-
biotics, cranberry extract, soy isofavones and curcumin sup-
plementation, have also been investigated for their potential to
alleviate urinary and bowel symptoms associated with pelvic
radiotherapy [26–31, 40–44]. Psychosocial interventions—including
nurse-led consultations, educational interventions, group
therapy and virtual reality–based education—have demon-
strated potential benefts for mental wellbeing, anxiety and
depressive symptoms, though evidence is limited by small
sample sizes and variability in study design [32–39].

While numerous studies have described various interventions
that may improve physical functioning in men with prostate
cancer [11, 17–39], studies vary widely in intervention type,
timing relative to radiotherapy, intensity and duration of in-
terventions, outcome measures and methodological quality,
making it difcult to draw defnitive conclusions or provide clear
clinical recommendations. Furthermore, a comprehensive syn-
thesis of evidence to establish defnitive recommendations re-
mains lacking. Additionally, there is insufcient critical
appraisal to provide men with specifc guidance regarding in-
terventions that could be benefcial in preserving or improving
their functioning after radiotherapy. This systematic review
aimed to identify and evaluate the extent and quality of evidence
for diferent non-medical interventions designed to enhance

specifc aspects of physical and mental functioning, including
fatigue, sexual, bowel, urinary and mental health functioning, in
men who have undergone prostate cancer radiotherapy.

2 | Materials and Methods

2.1 | Eligibility Criteria

The review protocol was published in Open Science Framework
(https://doi.org/10.17605/OSF.IO/UEHZR). Results are reported
according to the requirements of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) [45]. The
following inclusion criteria were applied: original research
studies published between January 1, 1990 and December 31,
2024; men diagnosed with localised or metastatic prostate cancer
who received radiotherapy as part of their treatment; non-
medical interventions ofered pre-, during or post-radiotherapy
to reduce side efects or improve functioning; outcomes mea-
sured on fatigue, sexual, urinary, bowel function and mental
wellbeing; observational studies and randomised controlled trials
(RCTs); and studies written in English. The timeframe from 1990
onwards was selected because modern radiotherapy techniques,
contemporary outcome measures and survivorship-focused non-
medical interventions emerged from 1990s, making earlier
studies outdated and clinically less relevant. We excluded case
reports or case series studies; studies examining medical devices
or medications; observational studies without a specifc in-
tervention; studies lacking a full-text article or being only con-
ference abstracts; studies not reporting quantitative outcomes;
and systematic reviews (except for pearling). We also excluded
studies with mixed samples where they did not provide separate
results for radiotherapy for prostate cancer when combined with
other treatments or cancers.

2.2 | Search Strategy and Data Sources

A comprehensive literature search was conducted in The Cu-
mulative Index of Nursing and Allied Health Literature
(CINAHL), Embase, Emcare, Medline via Ovid, Scopus and The
Cochrane Library to identify all relevant studies that evaluated
non-medical interventions, which have the potential to improve
physical functioning in men who underwent radiotherapy for
prostate cancer. The search strategy design was developed in
consultation with experienced university medical librarians. The
search terms used for Medline via Ovid are listed in Supporting
Table 1, and equivalent search strategies were adapted for the
remaining databases. Reference lists from relevant systematic
reviews were also checked to identify any other relevant studies
that may have been missed from the search.

2.3 | Screening and Data Extraction

After removing duplicates, the frst author (Ben Hung) screened
titles, abstracts and keywords for eligibility against inclusion
criteria. The frst author (Ben Hung) also independently
reviewed full-text articles, with a second author (Tenaw Tiruye)
screening 10% of randomly selected full-text articles to ensure
reliability. When consensus on inclusion could not be reached,
the last author (Kerri Beckmann) was consulted. All screening
was conducted within Covidence. A specifc data extraction form
was developed in Word and included data items such as author,
year, timing of intervention, sample size, type of intervention
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(exercise, psychosocial, multidisciplinary rehabilitation, diet and
nutrition), functional outcome (urinary, sexual, bowel function,
fatigue and wellbeing), type of outcome measurement, key
fndings and study quality.

2.4 | Risk of Bias Assessment

The risk of bias was assessed using the Joanna Briggs Institute
(JBI) critical appraisal tools appropriate to the specifc study
design, including RCTs [46] and quasiexperimental studies [47].
These tools consisted of a series of questions about study design,
which were answered as ‘yes’, ‘no’, ‘unclear’ or ‘non-applicable’.
The scores of the items for each study were summated to cal-
culate a total quality score. The quality of the studies was then
classifed into three categories: low quality (high risk of bias)
when the quality appraisal scores less than 50%, moderate quality
(moderate risk of bias) from 50% to 70% and as high quality (low
risk of bias) from above 70%, according to a previous study [48].
The included studies were independently reviewed for quality by
two authors (Ben Hung and Tenaw Tiruye). Any disagreements
between reviewers were discussed among the whole team until
a consensus was reached.

2.5 | Data Synthesis

Data synthesis was organised according to the type of in-
tervention and the functional outcome assessed. Due to the
myriad of diferent interventions, the wide variety of outcome
measurement tools used and the variation in the timing of as-
sessment, no attempt was made to undertake meta-analyses of
results within any of the intervention-outcome categories. In-
stead, a narrative synthesis was undertaken and a summary of
the study fndings within each category is presented, indicating
individual studies, which reported that functional outcomes had
improved, worsened or were unchanged by the intervention and
whether these fndings were statistically signifcant (p < 0.05).
Because no meta-analysis was conducted, formal assessment of
reporting and publication biases as well as certainty of evidence
were not conducted.

3 | Results

3.1 | Search Results

Our search strategy yielded 10,303 articles of which 3352 were
duplicates. Results from the screening process are shown in the
PRISMA fow chart (Figure 1). After removing duplicate and
irrelevant papers based on title, abstract, keywords and full-text
screening, 32 articles met the inclusion criteria: 25 RCTs and 7
quasiexperimental studies.

3.2 | Risk of Bias and Methodological Quality
Assessment

Generally, papers were of high quality. However, three RCTs
[38, 49, 50] and two quasiexperimental studies [36, 37] were
assessed as moderate quality, while one quasiexperimental study
[51] was considered to be of low quality. Eight of the 32 included
studies were small pilot studies [17, 29, 37, 40–42, 51, 52]. Among
the RCTs, the main limitations were a lack of blinding of par-
ticipants and the professionals delivering the intervention. In the
quasiexperimental studies, biases were related to confounding

factors (diferences in participant characteristics), assessment
(internal validity), participant retention (failure to follow-up) and
inappropriate statistical analysis. The detailed risk of bias as-
sessment is presented in Supporting Table 2.

3.3 | Main Findings

In most studies, interventions were initiated either during or
after radiotherapy, except for two studies where interventions
began pre-radiotherapy [37, 38]. Most of the studies included
only men who received external beam radiotherapy (EBRT).
Therefore, in this study, ‘radiotherapy’ refers to EBRT unless
otherwise specifed. Regarding functional outcomes, 13 studies
reported on fatigue, 9 on sexual function, 16 on urinary function,
16 on bowel function and 16 on mental wellbeing.

3.3.1 | Fatigue

A summary of included studies on interventions to improve
fatigue is presented in Table 1. Ten RCTs investigated various
exercise interventions, including yoga [24], Qigong/Tai Chi and
light exercise [25], moderate-intensity home-based walking ex-
ercise [50], high-intensity interval training or resistance exercise
[21], aerobic and resistance exercises (moderate-intensity [17, 19]
or moderate to high intensity [18, 22, 53]), and aerobic exercise
only [20]. Additionally, one quasiexperimental study examined
home-based walking exercise programmes [54]. All the studies
were high quality, except one study [50], which was assessed as
moderate quality. Outcome measurements were taken at various
time points, ranging from the end of radiotherapy to 10months
post-treatment. A signifcant improvement in fatigue was re-
ported in 10 studies, including those involving yoga [24], aerobic
and resistance exercises [17–19, 22, 53], high-intensity interval
training or resistance exercise [21], aerobic exercises alone [20]
and walking exercise programme [50, 54]. Only one RCT that
involved Qigong/Tai chi or light exercise [25] reported an im-
provement in fatigue but without signifcant diference com-
pared to the control group.

Two studies on psychosocial interventions for cancer-induced
fatigue were identifed: one RCT assessing an informational
intervention [38] and one quasiexperimental study examining
a group logotherapy intervention [36], which emphasised the
spiritual components of humans through the concept of personal
meaning of life. Both these studies were assessed as moderate
quality [36, 38]. The informational intervention, whichmeasured
outcomes during the ffth week of radiotherapy, observed a slight
marginally signifcant improvement in fatigue levels. In contrast,
the group logotherapy intervention, which measured outcomes
at the end of the intervention, reported a signifcant reduction in
fatigue, with a greater efect among intermediate- and high-risk
prostate cancer patients [36].

3.3.2 | Sexual Function

The studies assessing interventions to improve sexual function are
summarised in Table 2. All the studies were assessed as high quality.

Four studies (all RCTs) examined exercise interventions
[17, 18, 24, 53]. Two studies showed improvements in sexual
function [18, 24], while two others [17, 53] reported no signifcant
change. Signifcant improvements in sexual function were re-
ported for yoga [24] and for moderate-intensity aerobic and
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resistance exercises [18]. Moderate-to-high intensity aerobic and
resistance exercises appeared to prevent worsening sexual
function [18].

One RCT found that a nurse-led group consultation intervention
had no efect on sexual function 6months post-radiotherapy [39].
Two RCTs assessing dietary interventions yielded conficting
results: one reported that soy isofavone consumption improved

erectile function at 3 and 6months [42], while another showed
that curcumin consumption did not improve sexual
function [40].

Two studies reporting the results of a multidisciplinary in-
tervention found no diference in sexual function between
multidisciplinary rehabilitation and usual care groups in the
short term [55] or long term [56].
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3.3.3 | Urinary Function

Table 3 summarises studies assessing interventions to improve
urinary function. We identifed six exercise intervention studies,
including fve RCTs [17, 18, 24, 49, 53] and one quasiexper-
imental study [57]. One RCT was assessed as moderate quality
[49], while all other studies were high quality. Kegel exercises
(pelvic foor exercises) [57] were reported to signifcantly reduce
urinary incontinence, while yoga [24] showed potential benefts,
although the results lacked statistical signifcance. Several aer-
obic and resistance training intervention trials [17, 18, 49, 53]
demonstrated no efect on the urinary function.

Two psychosocial interventions (both RCTs), which examine the
impact on urinary symptoms, were identifed: one assessing
a nurse-led group consultation intervention [39] and another
assessing an informational intervention [38]. Neither in-
tervention demonstrated a signifcant reduction in urinary
problems. Four dietary intervention studies were identifed
(three high-quality RCTs [29, 40, 42] and one moderate-quality
quasiexperimental study [28]). Interventions included soy iso-
favone [42], cranberry extract [28, 29] and curcumin capsules
[40]. While each of the studies [28, 29, 40, 42] suggested potential
benefts in improving urinary function and relieving symptoms,
the evidence was generally inconclusive due to the lack of
multiple studies relating to similar dietary interventions and
three of the trials were small pilot studies with small samples
[29, 40, 42].

Four multidisciplinary intervention studies were identifed, in-
cluding three RCTs [55, 56, 58] and one quasiexperimental [51].
The interventions comprised multidisciplinary rehabilitation
combining nurse counselling sessions and physical therapy
sessions [55, 56] and a symptom-management intervention in-
volving self-management skills, group support, education and
pelvic foor exercises [51, 58]. While the symptom-management
intervention showed signifcant improvement in relieving uri-
nary tract symptoms, the study quality was low [51]. Multidis-
ciplinary rehabilitation demonstrated signifcant improvement
in relieving urinary irritative symptoms in the short term [55] but
no long-term benefts [56]. Faithfull et al. [58] reported a trend
towards improved urinary voiding and continence in the short
term (at 3months) in relation to their symptom-management
intervention. However, there was no long-term efect on urinary
symptoms nor any efect on the overall urinary function.

3.3.4 | Bowel Function

A summary of studies to improve bowel function are provided in
Table 4. Five exercise intervention studies were identifed: four
RCTs [17, 18, 49, 53] and one quasiexperimental study [57]. All
the studies were high quality except one RCT assessed as
moderate quality [49]. Two studies reported signifcant im-
provements in bowel function [18] and rectal toxicity [49] with
aerobic and resistance exercises. However, two other studies
[17, 53] found no beneft from moderate- to high-intensity
aerobic and resistance exercises. Additionally, Urvaylioglu
et al. [57] found no signifcant diference in faecal incontinence
between patients who performed Kegel exercises and controls.

Seven studies (all RCTs) investigated dietary and nutritional
interventions [30, 31, 40–44]. Two studies [30, 31] were con-
ducted by the same authors and involved the same population

group and similar dietary intervention, difered solely in the
timing of outcome measurement. Three of the trials were small
pilot studies [40–42]. Results suggest that soy isofavone con-
sumption [42] and synbiotic powder intake [30, 31] signifcantly
improved bowel function, while interventions involving soluble
fbre and lactose replacement [41, 43, 44] had no clinically
signifcant efect on bowel problems. One study [40] suggested
that curcumin supplementation worsened bowel symptoms,
although diferences were not statistically signifcant.

Of the two RCTs that examined psychosocial interventions, one
reported that an informational intervention was inefective in
reducing diarrhoeal problems [38], while the other reported that
nurse-led group consultations had no efect on bowel function
[39]. Two RCTs evaluating multidisciplinary rehabilitation in-
terventions found no short-term or long-term improvement in
bowel function [55, 56].

3.3.5 | Mental Wellbeing

Studies that assessed non-medical interventions and diferent
dimensions of mental wellbeing such as overall emotional
functioning, anxiety and depression level are summarised in
Table 5. Seven RCTs [17–21, 24, 53] and one quasiexperimental
study [52], all of high quality, evaluated the impact of exercise on
emotional functioning. Moderate- to high-intensity aerobic and
resistance exercises [17, 18] have been shown to signifcantly
improve emotional functioning. Additionally, a dyadic resistance
training programme [52] signifcantly reduced patient anxiety
levels. While this programme [52] also showed a trend towards
improved depression levels, the diference was not statistically
signifcant. Aerobic and resistance exercises (moderate intensity
[19] and moderate to high intensity [53]) tended to improve
emotional functioning, but the efects were not signifcant.
However, studies on aerobic exercise alone [20], yoga [24] and
high-intensity interval training or resistance exercises [21] found
no signifcant diference in emotional functioning compared to
control groups. While aerobic exercise alone [20] and the dyadic
resistance training programme [52] appeared to reduce de-
pression, these fndings were also not statistically signifcant.
High-intensity interval training or resistance exercise in-
tervention showed no improvement in depression [21].

Four psychosocial intervention studies to improve mental
wellbeing, including two RCTs [38, 39] and two quasiexper-
imental studies [36, 37], were identifed. Three of the four studies
were assessed as being of moderate quality. The interventions
investigated included information intervention [38], nurse-led
group consultations [39], group logotherapy [36] and virtual
reality educationmodules [37]. Group logotherapy demonstrated
statistically signifcant improvements in anxiety, depression and
psychological capital during radiotherapy [36], nurse-led group
consultations [39] signifcantly reduced depressive symptoms
and virtual reality education intervention [37] signifcantly re-
duced anxiety. However, informational intervention [38] did not
show benefts in reducing mood issues and nurse-led group
consultations [39] did not have a signifcant benefcial efect on
generalised anxiety.

Four multidisciplinary interventions to improve mental well-
being were identifed: three high-quality RCTs [55, 56, 59] and
one low-quality quasiexperimental study [51]. These in-
terventions involved multidisciplinary rehabilitation combining
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nursing counselling and physical therapy sessions [55, 56, 59] as
well as an intervention incorporating self-management and
pelvic foor exercises [51]. The study by Faithfull et al. [51] re-
ported that symptom-management intervention led to a decrease
in emotional distress, although this efect was not statistically
signifcant. Multidisciplinary rehabilitation did not show any
improvement in emotional function in either the short [55] or
long term [56]. Dieperink et al. [59] reported that multidisci-
plinary rehabilitation may alleviate mental adjustment styles,
such as ‘fghting spirit’ immediately post-intervention and
‘cognitive avoidance’ after 3 years, but had no signifcant efect
on anxious preoccupation.

4 | Discussion

To the best of our knowledge, this systematic review is the frst
comprehensive review of published literature to identify and
evaluate various non-medical interventions aimed at improving
functional outcomes among men treated with radiotherapy for
prostate cancer. It provides a synthesis of RCTs and qua-
siexperimental studies published between 1990 and 2024. Our
synthesis of the evidence suggests that exercise interventions,
particularly those involving aerobic and/or resistance exercise,
reduce fatigue. Additionally, multidisciplinary rehabilitation,
comprising nurse-led consultations and pelvic foor exercises
recommended by physical therapists, may also improve urinary
function, specifcally by alleviating urinary irritative symptoms.
Inconsistent fndings prevented defnitive conclusions about the
efect of exercise on other functional outcomes. Furthermore, the
evidence regarding the impact of dietary and psychosocial in-
terventions on various functional outcomes is insufcient to
draw frm conclusions or make specifc recommendations.

Multiple studies [17–22, 24, 50, 53, 54] consistently suggest that
exercise interventions can have a positive efect on fatigue. This
result aligns with fndings from ameta-analysis of RCTs showing
that exercise and physical activity signifcantly reduced fatigue
related to any type of cancer [23]. Given the strength and con-
sistency of this evidence, we recommend that prostate cancer
patients consider engaging in aerobic and/or resistance exercise
to improve radiotherapy-related fatigue.

Evidence regarding the efects of exercise on sexual function in
men undergoing radiotherapy for prostate cancer remainsmixed.
Two RCTs by the same authors [17, 18] showed positive asso-
ciations between aerobic and resistance exercises and sexual
function. However, a pooled analysis of two RCTs by Schu-
macher et al. [53] found that a 6-month programme of physical
activity did not improve sexual function. These inconsistencies
refect substantial heterogeneity across studies in terms of ex-
ercise modality, intensity, frequency and duration, which likely
infuences the extent of physiological adaptation achieved. Dif-
ferences in the baseline sexual function and the use of concurrent
treatments with radiotherapy such as androgen deprivation
therapy—known to adversely afect sexual function—may have
further limited opportunities for measurable improvement in
some cohorts. In addition, variation in the outcome measure-
ment tools used to assess sexual function and diferences in the
timing of assessment relative to radiotherapy may have infu-
enced study fndings. From a mechanistic perspective, exercise
may improve sexual function through improvements in car-
diovascular ftness and endothelial function, enhanced blood

fow, favourable hormonal regulation and improved psycho-
logical wellbeing, all of which are associated with erectile and
sexual functions [11, 23]. However, it is possible that the exercise
intensity or intervention duration in some studies was in-
sufcient to elicit these physiological adaptations.

In addition, while one study reported that Kegel exercise reduced
urinary incontinence [57], most included studies found no sig-
nifcant efect of exercise on urinary issues [18, 24, 49, 53].
Similarly, the evidence for exercise interventions in relation to
addressing bowel [17, 18, 49, 53] and mental wellbeing outcomes
[17–21, 52, 53] is weak due to inconsistent fndings. Further
research is needed to investigate whether diferent types and
durations of physical activity can improve urinary, bowel and
mental wellbeing.

Certain psychosocial interventions appeared to be helpful in
improving mental wellbeing for men with prostate cancer [36, 37].
However, the small number of papers, low numbers of partici-
pants and moderate quality of the studies weaken the strength of
evidence for the general efectiveness of such interventions. The
fndings from Schofeld et al. [39], showing that nurse-led con-
sultations may improve patient’s depression symptoms, are
promising due to the high-quality RCT design and large sample
size. However, as this is the only paper to explore the association
between nurse-led consultations and mental wellbeing, it is dif-
fcult to draw defnitive conclusions. Overall, the efectiveness of
psychosocial interventions to improve mental wellbeing remains
uncertain, and more rigorous research is required.

Similarly, the evidence regarding dietary and nutritional in-
terventions for improving urinary function is inconclusive. Both
Bonetta and Di Pirerro [28] and Hamilton et al. [29] reported that
cranberry extract/cranberry capsules could potentially reduce
urinary tract infections, reduce the severity of cystitis and alle-
viate pain and burning sensations. However, the former study
employed a non-randomised design, while the latter, although
a randomised study, was a small pilot study limited by the small
sample size. Therefore, further RCTs with large sample sizes are
necessary to confrm the potential benefts of cranberry con-
sumption on urinary function. Similarly, oral intake of synbiotic
powder [30, 31] appeared to have a positive efect, reducing the
intensity of proctitis between the second and seventh weeks of
radiotherapy. Nonetheless, due to the small sample sizes with
only two studies by the same author on the same population,
these fndings remain inconclusive, underscoring the need for
additional research with larger participant numbers.

Multidisciplinary rehabilitation, combining psychosocial and
exercise interventions such as nurse consultations and pelvic
foor exercises recommended by physical therapists, showed
promise in improving urinary function, particularly by reducing
irritative symptoms in the short term [55]. However, multidis-
ciplinary rehabilitation may not yield long-term beneft although
men with moderate-to-severe urinary at baseline did show some
improvement [55, 56]. This suggests that ongoing consultations
and/or continued exercise may be necessary to sustain im-
provements in urinary function. A symptom-management in-
tervention consisting of peer support, education and pelvic foor
muscle exercise also demonstrated positive short-term efects on
the urinary function [58]. However, as there was no signifcant
efect on the overall urinary function or long-term beneft for
urinary symptoms, drawing defnitive conclusions is limited.
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5 | Implications of the Study

Consistent evidence supports the use of aerobic and resistance
exercises to improve fatigue and multidisciplinary rehabilitation
interventions to improve urinary function. However, evidence
for other non-medical interventions to improve functional out-
comes following radiotherapy for prostate cancer is weak. Many
studies sufer from small sample sizes, and some from low to
moderate quality, or nonrandomised designs. Additionally, the
limited number of studies assessing specifc interventions and
outcomes, as well as inconsistencies in fndings, further un-
dermines the quality of evidence. As a result, clinicians, nurses
and allied health professionals are hampered in advising patients
on non-medical interventions to optimise functional outcomes
after radiotherapy. More high-quality RCTs with larger sample
sizes are needed to provide stronger evidence to guide the sur-
vivorship care of prostate cancer patients.

6 | Strengths and Limitations of the Study

The strengths of this systematic review include its examination of
multiple functional outcomes—fatigue, mental health, sexual,
urinary and bowel functions—which are common side efects of
patients undergoing radiotherapy for prostate cancer. This allows
for the identifcation of interventions that can simultaneously
address multiple treatment side efects. Additionally, JBI critical
appraisal tools were applied to rate the quality and reliability of
the included studies. Furthermore, highlighting the range of
interventions applied to diferent functional outcomes ofers
a framework for researchers to further investigate and address
the evidence gaps.

However, this review also has some limitations. Restricting to
English-only published articles may have excluded potentially
relevant studies. Additionally, most of the studies only included
men who received EBRT and drawing conclusions in relation to
the efectiveness of interventions for men receiving brachy-
therapy is not possible. Furthermore, few studies conducted
interventions before radiation initiation or compared outcomes
with respect to the timing of the intervention. Therefore, it was
not possible to draw conclusions regarding whether the timing of
interventions plays a role in infuencing their efectiveness with
respect to improving functional outcomes. Although the scope of
this review was on non-medical interventions, there are other
medical interventions, such as endorectal balloons and hydrogel
spacers, that may beneft prostate cancer patients receiving ra-
diotherapy by reducing the likelihood of side efects. These
medical interventions were not included in this study.

7 | Conclusion

This systematic review summarised evidence on the efectiveness
of diferent non-medical interventions for improving physical
functioning among men who received radiotherapy for prostate
cancer. The results suggest that aerobic and resistance exercises
may alleviate fatigue. Additionally, multidisciplinary re-
habilitation (counselling and physiotherapy guidance) showed
promise in improving urinary function, particularly urinary ir-
ritative symptoms. The evidence from the current review sup-
ports recommending exercise and multidisciplinary
rehabilitation interventions to prostate cancer patients to im-
prove radiotherapy-related fatigue and urinary problems,

respectively. Because of substantial heterogeneity across studies
in the intervention type, duration, timing and outcomemeasures,
a meta-analysis was not feasible. As a result, the conclusions
regarding efcacy should be interpreted with caution. The in-
consistent fndings, small sample sizes and methodological
variability further constrain the ability to draw defnitive rec-
ommendations. Further high-quality RCTs with large sample
sizes are needed to assess the efectiveness of exercise in-
terventions on sexual function (which appears promising), as
well as psychosocial interventions for mental wellbeing and
dietary interventions for bowel problems, to provide more varied
options for patients’ aftercare.
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