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ABSTRACT 
 
Nursing has an important role in improving the health and prevention of 
complications of post-surgical patients. One of the nursing interventions that can 
be provided is Pelvic Floor Muscle Exercise (Kegel) which aims to strengthen the 
muscles that support the bladder and intestines, which are often affected after 
prostate surgery. To systematically explore the effect of strength training on 
reducing pain and improving physical function in postoperative prostate cancer 
patients. The method uses a search through 4 major databases namely PubMed, 
Scopus, Sciencedirect and ProQuest with a range of 5 years from 2020 to 2025. 
The literature search used keywords namely "strength training", "pain intensity", 
"physical function", "postoperative prostate cancer". The critical appraisal 
guidelines of the Joanna Briggs Institute were used for the appraisal review of 
the journal. Twelve articles were extracted regarding the effect of strength 
training on reducing pain and improving physical function in postoperative 
prostate cancer patients. Overall, the articles yielded several findings regarding 
differences in pain and physical functional ability with different types of strength 
training implemented using varying duration, frequency and intensity. Strength 
training has significant benefits in helping postoperative prostate cancer 
patients. It is effective in reducing pain, especially pelvic pain and pain related 
to urinary incontinence, as well as improving the physical function of patients 
  
Keywords: Pain Intensity, Physical Therapy, Prostate Cancer, Strength Training. 
 
 
INTRODUCTION 

Prostate cancer (Carsinoma 
Prostate) generally affects middle-
aged men, between the ages of 45 
and 60 years which is the leading 
cause of cancer death in Western 
countries. The mortality rate is 
higher in individuals with low 
socioeconomic levels due to late 
diagnosis of the disease (Sekhoacha 
et al., 2022) in (Chen et al., 2024). 
The onset of pain and the occurrence 
of Urinary Incontinence (UI) is one of 

the main problems experienced by 
prostate cancer patients after 
Radical Prostatectomy (RP) surgery, 
thus causing a negative impact on 
the patient's psychosocial condition 
and quality of life. (Chitre & 
Kulkarni, 2023).   

Prevalence of urinary 
incontinence after robotic 
prostatectomy: 1–87% (Chitre & 
Kulkarni, 2023). Urinary 
incontinence is one of the most 
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common complications. Statistics 
from large prostate cancer and 
multicenter databases abroad show 
that the incidence of urinary 
incontinence within 1 month after 
surgery reaches 87%,4 associated 
with intraoperative urinary sphincter 
injury and nerve injury, bladder neck 
resection, and machine-assisted 
bladder and urethral reconstruction 
(Chen et al., 2024). However, some 
of the unwanted effects of RP 
include erectile dysfunction and 
lower urinary tract symptoms 
(LUTS), especially Urinary 
Incontinence (UI) (Azevedo et al., 
2024). According to the International 
Continence Society (ICS), it is 
estimated that 57% of men may 
experience post-radical 
prostatectomy UI (PRPUI) within one 
year postoperative (Cardozzo et al., 
2023). 

The main factors affecting the 
degree of continence are based on 
the patient's profile (age, body mass 
index (BMI), and pre-existing urinary 
symptoms), the surgeon's 
experience, and the surgical 
techniques used (Bernardes et al., 
2019) in (Azevedo et al., 2024). 
Other symptoms of lower urinary 
tract (LUTS) experienced by post-RP 
patients were nocturia (15%), 
urgency of urination (8%), increased 
frequency of urination (5%), and 
incomplete bladder emptying (5%) 
(Fujimura et al., 2019; D'ancona et 
al., 2019) in (Azevedo et al., 2024). 

Treatment has an important 
role in improving the health and 
prevention of post-operative 
complications of patients. One of the 
nursing interventions that can be 
provided is the Pelvic Floor Muscle 
Exercises (Kegels) which aim to 
strengthen the muscles that support 
the bladder and intestines, which 
are often affected after prostate 
surgery (Chen et al., 2024; Chitre & 
Kulkarni, 2023; Hutchison et al., 
2024). Progressive Resistance 

Training involves the use of weights 
or resistance gradually to increase 
overall muscle strength. Functional 
Exercises that mimic daily 
movements to improve the patient's 
functional abilities, such as walking, 
climbing stairs, or lifting objects 
(Mardani et al., 2021). Based on the 
description above, the researcher is 
interested in conducting a more 
detailed research study related to 
the effect of strength training on 
pain reduction and improvement of 
physical function in postoperative 
prostate cancer patients. 
 
 
LITERATURE REVIEW 

Postoperative pain is one of the 
most common complications 
experienced by patients after 
undergoing a surgical procedure 
(Ding et al., 2023). This pain occurs 
as a result of tissue damage induced 
by the surgical procedure, which 
triggers an inflammatory response 
and activation of pain nerve fibers. 
Postoperative pain is 
multidimensional, including sensory, 
affective, and cognitive aspects, so 
it not only causes physical 
discomfort but can also affect the 
patient's psychological conditions 
such as anxiety and depression (Jin 
et al., 2022). The intensity of pain 
experienced can vary depending on 
the type of surgery, surgical 
technique, location of the wound, as 
well as individual factors such as 
age, gender, and previous pain 
experience. Effective postoperative 
pain management is essential to 
speed up the healing process, reduce 
the risk of complications such as 
infection and thrombosis, and 
improve the patient's quality of life. 
A multimodal approach that 
combines pharmacological and non-
pharmacological analgesics is often 
used to optimally manage pain 
(Nowak et al., 2020). 
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Physical function refers to an 
individual's ability to perform daily 
physical activities that involve 
mobility, muscle strength, balance, 
and endurance (Sharifi et al., 2021). 
Good physical function is a key 
indicator of a person's health and 
independence, especially after 
undergoing medical procedures such 
as surgery. In postoperative 
patients, physical function often 
decreases due to pain, 
immobilization, and muscle 
weakness that occurs during the 
recovery period (Liu et al., 2019). 
This decline in physical function can 
negatively impact quality of life, 
increase the risk of falls, and slow 
down the rehabilitation process. 
Therefore, evaluations and 
interventions aimed at maintaining 
or improving physical function are 
essential in postoperative care. 
These interventions include 
structured physical exercise, 
physical therapy, and patient 
education to optimize functional 
abilities and speed recovery (Singh 
et al., 2023). 

Strength training is a method of 
physical exercise that aims to 
increase strength and muscle mass 
through activities that involve 
resistance, such as weight lifting, 
the use of resistance bands, or self-
weight training (Chitre & Kulkarni, 
2023). This exercise plays an 
important role in the rehabilitation 
of postoperative patients because it 
can help reduce muscle atrophy 
caused by immobilization and pain, 
improve joint stability, and increase 
the body's functional capacity. In 
addition to physical benefits, 
strength training also contributes to 
improved metabolism, bone health, 
and hormonal balance (An et al., 
2021). Strength training programs 
tailored to the patient's condition 
and ability can speed recovery, 
reduce the risk of complications, and 
improve overall quality of life. In a 

clinical context, strength training is 
often combined with aerobic 
exercise and flexibility to achieve 
optimal rehabilitation outcomes . 

Prostate cancer is one of the 
most common types of cancer that 
affects men, especially in old age. 
This cancer originates from the 
growth of malignant cells in the 
prostate gland, a small organ that 
functions to produce semen fluid 
(Gerlegiz et al., 2025). Prostate 
cancer usually develops slowly and in 
the early stages often does not cause 
specific symptoms, so diagnosis is 
often late. The main risk factors for 
prostate cancer include age over 50, 
family history of prostate cancer, 
genetic factors, and certain lifestyle 
and diet (Ma et al., 2024). Symptoms 
that may appear in advanced stages 
include difficulty urinating, pelvic 
pain, and weight loss. Prostate 
cancer diagnosis is usually made 
through prostate specific antigen 
(PSA) level examination, prostate 
tissue biopsy, and imaging 
examination. Treatment of prostate 
cancer can be surgical 
(prostatectomy), radiotherapy, 
hormonal therapy, or a combination 
approach, depending on the stage of 
the disease and the patient's 
condition (Hutchison et al., 2024). 

Strength training is known to 
speed up muscle recovery, prevent 
atrophy due to lack of movement, 
and improve patients' stability and 
physical abilities so that they can 
return to their daily activities 
better. In addition, this exercise also 
helps reduce pain, which in turn can 
reduce the need for pain medication 
use and reduce the risk of 
complications due to prolonged pain. 
This study makes an important 
contribution by providing scientific 
evidence supporting the application 
of strength training as part of the 
rehabilitation program of 
postoperative prostate cancer 
patients, which has not been widely 
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considered in standard treatment 
procedures. Therefore, these 
findings can be the basis for the 
development of more 
comprehensive and effective 
rehabilitation programs, thereby 
improving the quality of life as well 
as the long-term clinical outcomes of 
patients. 

 
 

RESEARCH METHODOLOGY 
This study is a systematic 

review that explores the Effect of 
Strength Training on Pain Reduction 
and Improvement of Physical 
Function in Postoperative Prostate 
Cancer Patients. The articles used 
were obtained from four main 
databases, namely Scopus, PubMed, 
Science Direct, and ProQuest. The 
systematic review process includes 
searching, analyzing, and drawing 
conclusions from various studies that 
have been published in a structured 
manner (Brink et al., 2006). This 
study follows the guidelines of 
Preferred Reporting Items for 
Systematic Reviews and Meta-
Analyses (PRISMA) to ensure the 
quality and transparency of the 
analysis (Bolan et al., 2021).  

Literature searches were 
conducted on articles published in 
the range of 2020 to 2025 using 
keywords based on Medical Subject 
Headings (MeSH), including: 
("strength training" OR "resistance 
training" OR "weight training" OR 
"exercise") AND ("postoperative" OR 
"surgery" OR "post-surgery" OR 
"recovery") AND ("prostate cancer" 
OR "prostate carcinoma" OR 
"prostate neoplasm" OR "prostate 
disease") AND ("patients" OR 
"individuals" OR "survivors" OR "men") 
AND ("rehabilitation"  OR "physical 
therapy" OR "fitness" OR "wellness"). 

This study uses inclusion and 
exclusion criteria in the selection of 
articles. Inclusion criteria include 
articles from scientific journals or 

open access proceedings available in 
full text, written in English or 
Indonesian, published between 
2020–2025, sourced from Scopus, 
PubMed, Science Direct, and 
ProQuest databases, and discussing 
the effects of strength training on 
pain and physical function in 
postoperative prostate cancer 
patients with RCT or experimental 
study designs. Articles that do not 
meet any of the inclusion criteria are 
excluded. The selection was carried 
out using the PICOS approach to 
clarify the scope of the research. P 
(Population) Male patients with 
postoperative prostate cancer 
(radical prostatectomy), I 
(Intervention) Strength training 
which includes resistance training, 
body weight training, or weight 
exercises, C (Comparison) Patients 
who did not do strength training or 
who underwent conventional 
interventions (e.g. passive physical 
therapy or without exercise 
intervention), O (Outcome) Pain 
reduction based on the Visual Analog 
Scale (VAS) or Numeric Rating Scale 
The selection process began with 
identify articles from all four 
databases using keywords that have 
been adapted to MeSH.  

Researchers independently 
screened based on inclusion criteria, 
resulting in 193 articles, with the 
following distributions: Scopus (n = 
42), PubMed (n = 44), Science Direct 
(n = 82), and ProQuest (n = 23). After 
removing duplicate articles (n = 31), 
the next process is to review the 
titles and abstracts to exclude 
irrelevant studies (n = 19). Articles 
that had full text but did not discuss 
the effect of strength training on 
pain reduction and improvement of 
physical function in postoperative 
prostate cancer patients were also 
excluded (n = 72). Finally, a total of 
12 articles were selected for analysis 
in this systematic review (Figure 1). 
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Figure 1. PRISMA Flowchart 

Article quality assessment was 
carried out by considering the risk of 
bias through methodological 
evaluation using critical appraisal 
tools from the Joanna Briggs 
Institute (JBI), in accordance with 
the research design. Two reviewers 
(NSAPM and WGP) independently 
assessed the methodological validity 
of articles that passed the inclusion 
criteria before they were extracted. 
For RCT and quasi-experimental 
studies, JBI critical appraisal was 
used with nine questions that 
assessed similarity in 
characteristics, measurement 
methods, potential bias, reporting 
results, follow-up time, and 
statistical analysis. JBI's critical 
appraisal is used to assess the quality 
of research with a number of specific 
questions. For the quasi-
experimental study, there were 9 
questions related to exposure, bias, 
results, follow-up, and analysis. 

Meanwhile, for RCTs, there are 13 
questions covering the process of 
randomization, blinding, 
intervention, and statistical 
analysis. Each answer is scored "yes" 
(1 point) or "no/unclear/none" (0 
points). The research is considered 
passed if it reaches a minimum of 
50% score. Bias risk assessment 
includes aspects of theory, design, 
sample, variable, instrument, and 
data analysis.  
 
 
RESEARCH RESULTS 

Of the nine articles with RCT 
research design with criteria of 1-13 
questions, eight articles received a 
"no" answer of 3 points with a score 
of 10/13 (77%) but were still 
categorized as good quality and one 
article received one "no" answer with 
a score of 11/13 (85%) but both were 
still in the good quality category. 
Three articles with a quasi-
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experimental study design with 
criteria of 1-9 questions, the third 
question has 1 answer of "no" with a 
score of 8/9 (89%) but is still 
categorized as good quality. The 
results of the review of a total of 12 
articles achieved a score of >50%, 
thus meeting the critical appraisal 
assessment, which will then be used 
to analyze the data. JBI's critical 
appraisal is used to assess the quality 
of research with a number of specific 
questions. For the quasi-
experimental study, there were 9 

questions related to exposure, bias, 
results, follow-up, and analysis. 
Meanwhile, for RCTs, there are 13 
questions covering the process of 
randomization, blinding, 
intervention, and statistical 
analysis. Each answer is scored "yes" 
(1 point) or "no/unclear/none" (0 
points). The research is considered 
passed if it reaches a minimum of 
50% score. Bias risk assessment 
includes aspects of theory, design, 
sample, variable, instrument, and 
data analysis.  

 
Table 1. Result of Literature Reseach 

 

Y
e
s 

Title, 
Author, 
and Year 

Sampl
e 

Desig
n 

Cou
ntr
y 

Interve
ntion 

Durati
on 

Instru
ment 

Results Key 
Findings 
Related 
To pain 

and 
physical 
function 

1 Application 
of Kegel 
Motion 
Combined 
with 
Warming 
Acupunctur
e at the 
Eight 
Acupunctur
e Points in 
Patients 
with 
Urinary 
Incontinenc
e After 
Radical 
Prostatecto
my .(Chen 
et al., 
2024) 

200 
patien
ts 
with 
post 
prosta
tecto
my 

Exper
iment
al 
Study 

Chi
na 

Strengt
h 
training 
in the 
form of 
Kegel 
exercis
es 
combin
ed with 
acupun
cture 

Starti
ng 1 
to 6 
month
s 
posto
perati
ve 

Qualit
y of 
Life 
Incont
inence 
Questi
onnair
e 

Significan
t 
differenc
es began 
to be 
seen at 
three 
months 
and six 
months 
postoper
atively (P 
< 0.05), 
with the 
experime
ntal 
group 
showing 
better 
improve
ments in 
urine 
control, 
pain 
when 
urinating 
and 

Warming 
acupunct
ure at 
eight 
acupunct
ure points 
may 
provide 
an 
analgesic 
effect 
(pain 
relief). 
Kegel 
exercises 
aim to 
strengthe
n the 
pelvic 
floor 
muscles, 
which can 
improve 
physical 
function 
related to 
urine 
control. 
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quality of 
life. 

2 Effects of 
Biofeedbac
k Combined 
With 
Pilates 
Training on 
Post- 
prostatecto
my 
Incontinenc
e .(An et 
al., 2021) 

42 
patien
ts 
with 
urinar
y 
incont
inenc
e 
after 
radica
l 
prosta
tecto
my 

RCT Chi
na 

Kegel 
strengt
h 
exercis
es and 
muscle 
strengt
hening 
with 
pilates 

40 
minut
es per 
day 
for 8 
weeks 

Intern
ationa
l 
Consul
tation 
Incont
inence 
Questi
onnair
e 
(ICIQ-
SF), 
Oxfor
d 
Gradin
g 
Scale 

Increased 
ICIQ-SF 
score 
(64.7% vs 
29.4% in 
group A 
and 50% 
in group 
B). 
Increased 
pelvic 
floor 
muscle 
strength 
based on 
the 
Oxford 
Grading 
Scale 
(50% in 
groups C 
and B vs 
33.3% in 
group A). 

The 
combinati
on of 
Pilates 
and 
kegels 
with 
biofeedba
ck 
provides 
the best 
results in 
the 
restoratio
n of urine 
control as 
well as 
physical 
function 
and pain 
managem
ent in 
daily 
activities. 

3 Supported 
progressive 
resistance 
exercise 
training to 
counter the 
adverse 
side effects 
of robot-
assisted 
radical 
prostatecto
my: a 
randomised 
controlled 
trial 
.(Ashton et 
al., n.d.) 

40 
patien
ts post 
robot-
assist
ed 
radica
l 
prosta
tecto
my 

RCT UK Resista
nce 
exercis
es 
abdomi
nal 
muscles
, legs, 
back, 
chest, 
shoulde
rs and 
arms. 

Three 
traini
ng 
sessio
ns per 
week 
for 6 
month
s 

Flow-
media
ted 
dilatat
ion 
(FMD), 
Sit-to-
stand 
test, 
FACT-
P QoL 
Questi
onnair
e, 
Brief 
Fatigu
e 
Invent
ory 

Muscle 
strength 
of the 
upper 
arms (P < 
0.01) and 
lower 
limbs (P = 
0.01). 
Weight 
loss (P = 
0.04) and 
body fat 
percenta
ge (P = 
0.02). 
Increase 
in HR-QoL 
based on 
FACT-P in 
3rd and 
6th 
months 
(P < 
0.01). 

Increased 
muscle 
strength 
of the 
upper 
arm and 
lower 
limbs 
suggests 
that RET 
is 
effective 
in 
improving 
physical 
function 
and 
minimizin
g pain in 
post-
RARP 
patients. 
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4 Effects of 
supervised 
high-
intensity 
interval 
training on 
motivation
al 
outcomes 
in men with 
prostate 
cancer 
undergoing 
active 
surveillanc
e: results 
from a 
randomized 
controlled 
trial .(Kang 
et al., 
2022) 

52 
men 
with 
prosta
te 
cance
r who 
under
went 
active 
survei
llance 
were 
put 
into a 
HIIT 
exerci
se 
group 
or 
regula
r care 
group 
(UC). 

RCT Can
ada 

Strengt
h 
training 
progra
m with 
aerobic 
HIITsup
ervised 

Three 
times 
a 
week 
for 12 
weeks 

Motiva
tion 
questi
ons 

After the 
intervent
ion, the 
HIIT 
group 
reported 
being 
more fun 
(p<0.001; 
d=1.38), 
more 
motivate
d 
(p=0.001; 
d=0.89), 
more 
controlle
d 
(p<0.001; 
d=0.85), 
and more 
confident 
(p=0.004; 
d=0.66), 
compare
d to UC. 
HIIT 
participa
nts had 
higher 
control 
(p=0.006; 
d=0.68) 
and more 
specific 
plans 
(p=0.032; 
d=0.67) 

Men with 
prostate 
cancer 
who 
undergo 
active 
surveillan
ce are 
largely 
motivate
d and 
expect 
significan
t benefits 
from a 
supervise
d HIIT 
program 

5 Effect of 
the 
exercise 
programme 
on the 
quality of 
life of 
prostate 
cancer 
survivors: A 
randomized 
controlled 
trial 
.(Mardani 

80 Ca 
prosta
te 
patien
ts 
were 
divide
d into 
2 
groups 
(n = 40 
contro
l 
groups

RCT Iran The 
exercis
e 
progra
m is in 
the 
form of 
strengt
h 
training 
based 
on the 
self-
manage

A 12-
week 
traini
ng 
progra
m 
consis
ting of 
one 
group 
traini
ng 
sessio
n and 

Europ
ean 
Organi
zation 
for 
Resear
ch and 
Treat
ment 
of 
Cance
r 
Qualit
y of 

The 
intervent
ion group 
showed 
statistica
lly 
significan
t 
improve
ments in 
physical, 
role, 
emotiona
l, social, 

The 
exercise 
program 
significan
tly 
reduced 
pain and 
improved 
physical 
function 
in the 
interventi
on group. 
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et al., 
2021) 

) and 
(n = 40 
interv
ention 
groups
) 

ment 
approac
h (SMA) 

three 
indivi
dual 
traini
ng 
sessio
ns per 
week 

Life 
Questi
onnair
e-Core 
30 
Versio
n 3 
(EORT
C 
QLQ-
C30), 
Europ
ean 
Organi
zation 
for 
Resear
ch and 
Treat
ment 
of 
Cance
r 
Qualit
y of 
Life 
Questi
onnair
e 

and 
sexual 
function. 
Patients 
in the 
intervent
ion group 
reported 
a 
decrease 
in pain, 
fatigue, 
insomnia, 
constipat
ion, 
diarrhea, 
urinary-
related 
symptom
s. 

6 Prehabilita
tive versus 
rehabilitati
ve exercise 
in prostate 
cancer 
patients 
undergoing 
prostatecto
my .(Singh 
et al., 
2023) 

38 
patien
ts 

RCT Aus
tral
ia 

A 
combin
ation of 
resistan
ce and 
aerobic 
exercis
es. 
Resista
nce 
training
: 
Involves 
major 
muscle 
groups 
(leg 
press, 
chest 
press, 
etc.) 
with an 
intensit

6-
week 
pre-
rehabi
litatio
n or 
rehabi
litatio
n 
traini
ng 
progra
m. 
Pre-
rehabi
litatio
n 
involv
es 
resista
nce 
and 
aerobi

1-RM 
(One-
Repeti
tion 
Maxim
um), 
Chair 
rise, 
stair 
climb, 
400-m 
walk, 
6-m 
walk, 
EORTC 
QLQ-
C30 
user. 

In the 
pre-
surgical 
phase, 
pre-
rehabilita
tion 
increased 
muscle 
strength 
(leg 
press: 
17.2 kg; 
chest 
press: 2.9 
kg; 
p≤0.001), 
Rehabilit
ation 
showed a 
decrease 
in this 
outcome 

There was 
no 
significan
t 
differenc
e 
between 
groups in 
terms of 
pain. 
Prerehabi
litation 
improves 
physical 
function 
before 
surgery 
and helps 
minimize 
deteriora
tion after 
surgery. 
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y of 6-
12 RM 
(Repeti
tion 
Maximu
m). 
Aerobic 
exercis
e: 
Treadm
ill, 
bicycle, 
or 
rowing 
at 60-
80% 
intensit
y 

c 
traini
ng 
three 
times 
a 
week 
before 
surger
y, 
while 
rehabi
litatio
n 
includ
es the 
same 
startin
g 6 
weeks 
after 
surger
y 

after 
surgery 
with 
postoper
ative 
improve
ment (leg 
press: 
14.6 kg, 
p<0.001; 
chest 
press: 6.8 
kg, 
p<0.001; 
400 m 
walk: -
12.0 
seconds, 
p=0.005) 

7 Effect of a 
Home-
based 
Walking 
Interventio
n on 
Cardiopulm
onaryFitnes
s and 
Quality of 
Life Among 
Men with 
Prostate 
Cancer 
onActive 
Surveillanc
e: The 
Active 
Surveillanc
e Exercise 
Randomize
dControlled 
Trial 
.(From     
Blarigan     
et al., 
2024) 

51 
Patien
ts 

RCT USA A 
streght 
progra
m or 
non-
linear 
aerobic 
exercis
e that is 
tailored 
to the 
patient'
s fitness 
level in 
the 
strengt
h of 
perform
ing the 
exercis
e. 

16 
Weeks 

VO2pe
ak 
measu
remen
t, 
qualit
y of 
life 
(QOL) 
survey
s, 
anxiet
y 
scales
, 
Expan
ded 
Prosta
te 
Cance
r 
Index 
Comp
osite 
(EPIC-
26) 

Increased 
VO2peak, 
reduced 
fear of 
recurrenc
e and 
urinary 
obstructi
on/irritat
ion and 
decrease
d urinary 
pain 
complain
ts. 

Improved 
cardiopul
monary 
fitness, 
reduced 
urinary 
obstructio
n/irritati
on, and 
improved 
overall 
health-
related 
quality of 
life. 
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8 Efficacy of 
Preoperativ
e-Guided 
Pelvic Floor 
Exercises 
on Urinary 
Incontinenc
e and 
Quality of 
Life After 
Robotic 
Radical 
Prostatecto
my 
.(García-
Sánchez et 
al., 2025) 

62 
Patien
ts 

RCT SPA
IN 

Pelvic 
floor 
muscle 
strengt
h 
training 
is 
guided 
by a 
physiot
herapis
t that 
involves 
progres
sive 
contrac
tions. 

The 
exerci
se is 
done 
for an 
avera
ge of 
48 to 
51 
days 
before 
surger
y. 
Evalua
tion of 
outco
mes 
was 
perfor
med 
at 1, 
3, 6, 
and 12 
month
s after 
surger
y 

Pad 
test, 
SF-36, 
King's 
Health 
Questi
onnair
e 
(KHQ)
, 3-
day 
voidin
g diary 
questi
onnair
e 

There 
were no 
significan
t 
differenc
es in 
quality of 
life, 
decrease
d pain 
and 
urinary 
incontine
nce 
complain
ts were 
reported. 

SF-36 
scores 
showed 
no 
significan
t 
differenc
es in the 
"physical 
function" 
or "pain" 
domains 
between 
the two 
groups 
before 
the 
interventi
on 

9 Effectivene
ss of 
Auricular 
Acupunctur
e and 
Pelvic Floor 
Muscle 
Training in 
the 
Managemen
t of Urinary 
Incontinenc
e Following 
Surgical 
Treatment 
for Prostate 
Cancer 
.(Azevedo 
et al., 
2024) 

60 
PATIE
NTS 

RCT BRA
ZIL 

Pelvic 
floor 
muscle 
training 
(PFMT) 
and 
atrial 
acupun
cture 

8 
Weeks 

Intern
ationa
l 
Consul
tation 
on 
Incont
inence 
Questi
onnair
e - 
Short 
Form 
(ICIQ-
SF) 
and 
King's 
Health 
Questi
onnair
e 
(KHQ) 

Reduced 
severity 
of urinary 
incontine
nce, 
significan
t 
improve
ments in 
emotiona
l well-
being and 
pain 
dooamin 
that 
improves 
sleep 

Reduction 
of 
nocturia 
and 
urinary 
urgency, 
improving 
physical 
function, 
as well as 
improving 
sleep 
quality 
and 
emotional 
well-
being. 
Higher 
effective
ness than 
pelvic 
floor 
exercises 
alone 
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1
0 

Effect of 
early pelvic 
floor 
muscle 
exercises 
(Kegel's) 
after 
Robotic 
Prostatecto
my in 
Prostate 
cancer 
patients 
.(Chitre & 
Kulkarni, 
2023) 

69 
patien
ts 
under
going 
roboti
c 
prosta
tecto
my 

Exper
iment
al 
Study 

Indi
a  

early 
pelvic 
floor 
muscle 
exercis
es 
(Kegel 
exercis
es) 
after 
robotic 
prostat
ectomy 
in 
prostat
e 
cancer 
patient
s 

3 
month
s 

Pelvic 
floor 
muscl
e 
gradin
g, 24-
hour 
pad 
test, 
Intern
ationa
l 
Prosta
te 
Sympt
om 
Score 
(IPSS), 
Time 
to 
return 
of 
contin
ence, 
Impro
vemen
t in 
qualit
y of 
life 

94.20% of 
patients 
showed 
an 
improve
ment in 
the 
ability to 
hold 
urination 
within 3 
months 
after 
robotic 
prostatec
tomy 
after 
undergoi
ng 
routine 
exercises 
in the 
form of 
Kegel 
exercises
.Early 
Kegel 
exercises 
after 
robotic 
prostatec
tomy 
resulted 
in 
increased 
pelvic 
floor 
muscle 
strength 
and 
reduced 
urinary 
incontine
nce. 

Effects of 
early 
pelvic 
floor 
muscle 
(Kegel) 
exercises 
after 
robotic 
prostatec
tomy in 
prostate 
cancer 
patients. 
Increased 
pelvic 
floor 
muscle 
strength 
can 
contribut
e to 
improved 
overall 
physical 
function. 

1
1 

Lifestyle 
recommend
ations and 
pelvic floor 
muscle 
training 
with Knack 
maneuver 

71 
patien
ts 
with 
post 
prosta
tecto
my 

RCT Tur
key 

Skillful 
maneuv
ers and 
compre
hensive 
lifestyl
e 
recom

The 
assess
ment 
was 
carrie
d out 
at the 
begin

Intern
ationa
l 
Consul
tation 
on 
Incont
inence 

showed 
significan
t 
improve
ment in 
all 
primary 
and 

The 
additional 
effect of 
Knack's 
lifestyle 
recomme
ndations 
and 
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for 
postprostat
ectomy 
urinary 
incontinenc
e: a 
randomized 
controlled 
trial .(    
Gerlegiz     
et al., 
2025) 

urinar
y 
incont
inenc
e 

mendat
ions for 
pelvic 
floor 
muscle 
training 
(PFMT) 
in 
individu
als with 
post-
prostat
ectomy 
urinary 
inconti
nence 
(PP-UI). 

ning 
and 
end of 
the 
8th 
week. 

Questi
onnair
e-
Short 
Form 
(ICIQ-
UI SF), 
1-h 
pad 
test, 
King's 
Health 
Questi
onnair
e 
(KHQ)
, 
Patien
t 
Global 
Impre
ssion 
of 
Severi
ty 
Scale, 
the 
Turkis
h-
Intern
ationa
l 
Physic
al 
Activit
y 
Questi
onnair
e-
Short 
Form 
(IPAQ-
SF) 

secondar
y 
outcomes 
at eight 
weeks. 
The 
group of 
patients 
who 
underwe
nt the 
PFMT 
Knack 
Compreh
ensive 
Lifestyle 
Recomme
ndations 
had the 
greatest 
improve
ment on 
all 
outcome 
measures 
(p<0.001)
. while 
Knack's 
PFMT 
showed 
superiorit
y in terms 
of 
subjectiv
e UI 
severity 
and UI 
effects 
on daily 
life, 
compare
d to PFMT 
alone 
(p<0.001)
, 

maneuver
s on 
pelvic 
floor 
muscle 
exercises 
for post-
prostatec
tomy 
urinary 
incontine
nce 
suggests 
that the 
combinati
on of 
these 
exercises 
significan
tly 
improves 
the 
patient's 
physical 
function. 

1
2 

Comparison 
of In-
person 
Versus 
Online 
Comprehen
sive Pelvic 

41 
patien
ts 

Exper
iment
al 
Study 

USA In-
person 
pelvic 
floor 
muscle 
training 
(iPFMT)

This 
interv
ention 
was 
given 
after 
a 

ICIQ-
MLUTS 
SUI 
domai
n 
score 
(SDS) 

The 
online 
pelvic 
floor 
muscle 
training 
and 

A live and 
online 
pelvic 
floor 
muscle 
rehabilita
tion 
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Floor 
Rehabilitati
on Program 
Following 
Prostatecto
my.(Hutchi
son et al., 
2024) 

, Online 
pelvic 
floor 
muscle 
training 
and 
pelvic 
floor 
educati
on 
(oPFMT
/PFE) 

roboti
c, 
roboti
c-
assist
ed 
laparo
scopic 
prosta
tecto
my 
and 
the 
outco
me 
was 
assess
ed at 
12 
month
s. 

and 
the 
secon
dary 
outco
mes 
were 
pads 
per 
day 
(PPD), 
PPD 
cure 
(0 PPD 
at 12 
month
s), SUI 
cure 
(12-
month 
SDS = 
baseli
ne 
score)
, and 
qualit
y of 
life 
score 
(IIQ-7 
Sum). 

educatio
n 
(oPFMT/P
FE) 
program 
resulted 
in lower 
urinary 
incontine
nce 
domain 
(SUI) 
scores 
compare
d to the 
in-person 
program 
(iPFMT) 
at most 
time 
points, 
but the 
rate of 
improve
ment was 
similar 
between 
the two 
groups.  

program 
after a 
prostatec
tomy 
showed 
that both 
rehabilita
tion 
methods 
were 
effective 
in 
improving 
the 
physical 
function 
of 
postopera
tive 
patients. 

Types of Prostate Cancer Surgery 
Extraction data showed that 

most of the studies reviewed 
involved patients undergoing radical 
prostatectomy, which is a surgical 
procedure with the removal of the 
entire prostate gland and 
surrounding tissue. Some studies also 
included patients who underwent 
prostatectomy with different 
techniques (e.g., laparoscopy or 
robotic-assisted surgery) (An et al., 
2021; Chen et al., 2024; Chitre & 
Kulkarni, 2023). Accompanied by 
several symptoms of postoperative 
indications, including weakness of 
the internal urethral sphincter and 
damage to the mechanism of the 
external sphincter during prostate 

resection, it can cause stressful 
urinary incontinence (SUI). Some 
patients experience chronic pelvic 
pain after prostectomy. 
Postoperative periods of inactivity 
and side effects of hormonal therapy 
(if used) can lead to muscle 
weakness and decreased overall 
physical function (Ashton et al., 
2021.; Chitre & Kulkarni, 2023). 
 
Types of Strength Training 
Interventions Implemented 

Extraction data show different 
types of strength exercises used in 
the reviewed studies, including 
Pelvic Floor Muscle (Kegel) exercises 
aimed at strengthening the muscles 
that support the bladder and 
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intestines, which are often affected 
after prostate surgery (Chen et al., 
2024; Chitre & Kulkarni, 2023; 
Hutchison et al., 2024). Progressive 
Resistance Training involves the use 
of weights or resistance gradually to 
increase overall muscle strength. 
Functional Exercises that mimic 
daily movements to improve the 
patient's functional abilities, such as 
walking, climbing stairs, or lifting 
objects (Mardani et al., 2021). 
 
Duration and Frequency of 
Strength Training and Exercise 
Interventions 

Specific details regarding 
exercise protocols (e.g., number of 
reps, sets, and weights) varied 
between studies. Most studies had an 
intervention duration of between 8 
to 12 weeks. Some studies had 
shorter durations (e.g., 6 weeks) or 
longer durations (e.g., 16 weeks). 
The frequency of exercise is 
generally 2 to 3 times per week 
(Azevedo et al., 2024; Gerlegiz et 
al., 2025; Kang et al., 2022). Some 
studies may have different 
frequencies, depending on the type 
of exercise and the patient's 
condition. The intensity of the 
exercise is usually increased 
gradually as the patient's strength 
increases. For example, the load or 
resistance can be increased, or the 
number of reps and sets can be 
increased. 

 
 
 
 
 

Effects and Impacts of 
Interventions on Pain Intensity and 
Physical Function 

Extraction data showed that 
strength training had a positive 
effect on pain and physical function 
in postoperative prostate cancer 
patients. Some studies reported 
significant reductions in the level of 
pelvic pain after exercise 
interventions. Pain was measured 
using an analog visual pain scale 
(VAS) or other pain questionnaires 
such as pelvic floor muscle pain. 
Pelvic floor muscle exercises can 
help reduce pain related to urinary 
incontinence. Progressive resistance 
training effectively increases the 
strength of large muscles such as leg 
muscles, back muscles, and chest 
muscles (Chen et al., 2024; Chitre & 
Kulkarni, 2023). Muscle strength is 
measured using a manual muscle 
strength test or other physical 
performance test. Some studies 
suggest that strength training can 
improve a patient's aerobic capacity, 
which is measured using a 6-minute 
walk test or other cardiopulmonary 
test. Strength training can improve a 
patient's quality of life by improving 
functional ability, reducing pain, and 
boosting confidence. Quality of life 
Pelvic floor muscle exercises have 
been shown to be effective in 
reducing urinary incontinence after 
prostate surgery. The level of 
urinary incontinence is measured 
using a urinary diary, a pad test, or 
a urinary incontinence 
questionnaire. measured using 
quality-of-life questionnaires 
specific to prostate cancer patients 
(Azevedo et al., 2024; Gerlegiz et 
al., 2025). 

 
 
DISCUSSION  

Based on the results of this 
review, several key themes emerged 
that need to be addressed in the 
context of strength training 

interventions in prostate cancer 
patients, especially those 
undergoing treatment therapies such 
as radical prostatectomy and 
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androgen deprivation therapy (ADT). 
Radical prostatectomy, as the main 
procedure for prostate cancer 
treatment, is often accompanied by 
side effects such as urinary 
incontinence and pelvic pain, which 
affect the patient's quality of life 
(Tian et al., 2022; Zdravkovic et al., 
2020). Although various surgical 
techniques can affect the recovery 
rate, the postoperative effects 
experienced by patients remain 
similar. This suggests that physical 
rehabilitation interventions through 
strength training are indispensable 
to support patient recovery 
(Zdravkovic et al., 2021). Other 
research has also shown that 
strength training is effective in 
overcoming impaired physical 
function due to side effects of 
prostate cancer treatment (Kempin 
et al., 2024; Tian et al., 2022). 

Speaking of strength training 
interventions, the types of exercises 
applied in this study were diverse, 
ranging from pelvic floor muscle 
exercises (Kegels) to progressive 
resistance exercises and functional 
exercises. Pelvic floor muscle 
exercises have been shown to be 
effective in reducing postoperative 
urinary incontinence, which is often 
a problem after radical 
prostatectomy (Tian et al., 2022). 
Meanwhile, progressive resistance 
training, which involves the use of 
weights and functional exercises, 
has been shown to increase the 
strength of large muscles and the 
body's overall functional capacity 
(Zdravkovic et al., 2020). These 
results reinforce the finding that 
strength training can help patients 
cope with the decline in muscle mass 
and physical function due to cancer 
therapy, especially ADT, which leads 
to muscle mass loss and increased fat 
mass (Tian et al., 2022). 
Strengthening the upper and lower 
body, through resistance training, is 
also effective in improving the 

patient's quality of life (Kempin et 
al., 2024; Zdravkovic et al., 2021). 

In addition to the type of 
exercise, the duration and frequency 
of exercise interventions also play an 
important role in the effectiveness 
of physical rehabilitation. Exercise 
durations ranging from 8 to 12 weeks 
with a frequency of 2 to 3 times per 
week show optimal results in 
improving muscle strength and 
quality of life of patients (Zdravkovic 
et al., 2021). Research by Tian et al. 
(2022) also showed that 
interventions that started 
immediately after ADT resulted in a 
more significant improvement in the 
patient's body composition. This is 
consistent with findings from other 
studies that emphasize the 
importance of exercise of longer 
duration and appropriate intensity to 
improve physical outcomes in 
prostate cancer patients (Kempin et 
al., 2024). 

The benefits of strength 
training are not only limited to 
improving physical function, but 
have also been shown to have a very 
significant positive effect in 
reducing pain and improving quality 
of life in postoperative prostate 
cancer patients. Some studies 
reported significant reductions in 
pain intensity, especially in patients 
who followed pelvic floor muscle 
exercises, which helped reduce 
postoperative urinary incontinence. 
In addition, progressive resistance 
training also increases aerobic 
capacity, reduces fatigue, and 
improves overall physical function, 
which contributes to improving 
patients' quality of life (Tian et al., 
2022; Zdravkovic et al., 2020). These 
exercises not only focus on the 
physical aspect, but also have 
significant psychosocial impacts for 
patients after cancer therapy, such 
as increasing self-confidence and 
reducing treatment-related anxiety 
(Kempin et al., 2024). 
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Overall, the results of this 
review suggest that strength training 
is a highly effective intervention for 
physical rehabilitation in prostate 
cancer patients, especially those 
undergoing treatment therapies such 
as radical prostatectomy and ADT. 
Strength training can reduce side 
effects such as decreased physical 
function, urinary incontinence, and 
pelvic pain, as well as improve the 
patient's quality of life. These 
findings are supported by evidence 
from the aforementioned studies, 
which show that the combination of 
strength training and the right 
duration of intervention is essential 
for optimal outcomes (Kempin et al., 
2024; Zdravkovic et al., 2021). 
However, more research is needed 
to explore the most effective 
exercise protocols and evaluate the 
long-term impact of these 
interventions, especially in patients 
with more complex conditions, such 
as bone metastases or cardiovascular 
problems associated with ADT 
(Kempin et al., 2024; Zdravkovic et 
al., 2020). 
 
 
CONCLUSION  

The results of the systematic 
analysis of the review showed that 
strength training had significant 
benefits in helping postoperative 
prostate cancer patients. This 
exercise is effective in reducing 
pain, especially pelvic pain and pain 
related to urinary incontinence, as 
well as improving the patient's 
physical function, such as muscle 
strength and the ability to carry out 
daily activities. The different types 
of strength exercises used, such as 
pelvic floor muscle (Kegel) 
exercises, progressive resistance 
exercises, and functional exercises, 
showed positive results with an 
average intervention duration of 8–
12 weeks, performed 2–3 times per 
week. This intervention also 

contributes to improving the 
patient's quality of life by addressing 
postoperative complications such as 
urinary incontinence and decreased 
physical capacity. Overall, strength 
training is an effective rehabilitation 
approach to improve the physical 
and psychosocial condition of 
postoperative prostate cancer 
patients. 
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