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Abstract
Background Prostate cancer leads to worse quality of life due to treatment and consequences of disease; benefits of physical
exercise remain unclear on the improvement of quality of life in this population. The aim of this study is to evaluate the
effectiveness of physical exercise in improving quality of life in patients with prostate cancer.
Methods A systematic review and meta-analysis was carried out. For the search of studies, we used electronics databases such as
Cochrane Library, MEDLINE via PUBMED, Regional Health Portal, and EMBASE, without language restrictions or year of
publication. The descriptors used were as follows: “prostatic neoplasms,” “exercise,” and “quality of life.” The risk analysis of
bias in the meta-analysis was based on the Cochrane Collaboration Tool. For statistical analysis, the fixed effects model was used.
Randomized controlled trials were included, which had a sample of patients with stage I–IV prostate cancer and that the
intervention was aerobic physical exercise (AE) or resistance physical exercise (RE) or combined AE and RE.
Results Five thousand six hundred nineteen studies were identified, but only 12 studies were selected. The quality of life of the
patients was measured using instruments (SF 36, EORTC, AQoL-8D, IPSS and FACT-P), which served to divide the studies in
groups where they presented the same instrument used. The analysis carried out shows that the quality of life of patients with
prostate cancer submitted to aerobic training regimens had a protective effect in relation to the others.
Conclusion Most studies show an improvement in the quality of life of patients when they practice physical exercise, perceived
by increasing the score of the instrument in question. However, methodological and heterogeneous differences between the
studies increase the analysis bias.

Keywords Prostatic neoplasms . Exercise, Quality of life

Introduction

Prostate cancer is the first most common cancer among men in
the occidental countries [1] and the second globally in men [2,
3]. Treatment for patients with this type of cancer consists of

methods such as surgery, chemotherapy, radiation, and hor-
mone therapy [2, 4, 5]. Just as there is such diversity, plurality
in the harm is also present, such as urinary incontinence, in-
testinal symptoms, erectile dysfunction [6], pain, body fatigue,
and changes in body composition [7]. It is clear that these
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symptoms or the set of these symptoms cause great physical
and psychological repercussions in the medium to long term
in the life of the patient reflecting on their quality of life [4, 8].

Thinking of mitigating such consequences, the practice of
physical exercises is widely studied in clinical trials. It has
been reported that physical exercise—specifically aerobic, re-
sistance, flexibility, and pelvic floor exercises—for 15months
decreased significantly symptoms of the urinary system, in
addition to improving physical conditioning and emotional
and social functioning and improvement of intestinal symp-
toms [6]. Fatigue mitigation, increased muscle strength, and
maintenance of body composition are also some of the long-
term benefits from exercise, especially endurance, also im-
proving the quality of life [9]. Not only resistance exercises,
but also simpler exercises, such as walking, selected as an
exercise, is considered safe and accessible, which potentially
decreases fatigue and increases the quality of life of the cancer
patient’s prostate [10].

The range of benefits of physical exercise is perceived in
several aspects of the prostate cancer patient’s life. It is report-
ed that the positive effects on quality of life come mainly not
only from the practice itself, but from patient exercising this
practice in a structured environment and also improving their
own physical condition in general, reflecting on quality of life
[8]. A randomized clinical trial points out this repercussion on
quality of life as the improvement of functions due to symp-
toms emotions, improved social function, improved mental
health, and better scores in 6 out of 8 dimensions that make
up the SF-36 quality of life assessment tool [11].

Thus, we aim to carry out a systematic review with meta-
analysis to assess the relationship of the different types of
exercise modality (resistance exercise, aerobic exercise and
combined exercise) and the improvement of quality of life of
patients with prostate cancer. This evaluation becomes neces-
sary to point out the most efficient modality for this specific
population which needs evidence for the elaboration of proto-
cols that establish the role of aerobic and resistance physical
exercise and thereby improve the prognosis of this population.

Methods

Search strategy

This systematic review complies with the recommendations
and criteria described in the preferred report items for system-
atic reviews and meta-analyses (PRISMA) and Cochrane
Handbook [12]. The question was as follows: what is the
influence of physical exercise on the quality of life of patients
with prostate cancer? A high-sensitivity search was carried out
on electronic data platforms: Cochrane Library, MEDLINE
via PUBMED, Regional Health Portal (VHL), and
EMBASE (Supplementary Material).

Eligibility criteria

The eligibility criteria was established by our PICO strategy:
“is the practice of physical exercise affects the quality of life of
patients with prostate cancer?”. Randomized clinical trials that
evaluated the quality of life of people diagnosed with prostate
cancer (stages I, IIA, IIB, IIC, IIIA, IIIB, IIIC, IVA) who
underwent physical exercise were included, and studies with
people with metastatic cancer (IVB), other types of cancer,
and incomplete information were excluded [13]. There was
no time or language limitation.

Data extraction

The material obtained through the extensive analysis of the
platforms was exported to a Mendeley® file and exposed
behind the PRISMA 1 diagram (Fig. 3). The first two screen-
ings (selection by title and abstract) were carried out by three
independent researchers (CR, JR, and ML), who performed a
selection of potential articles to be included in the final com-
pilation. In cases where there were disagreements, a fourth
independent researcher (KCC) resolved the discrepancies.
Regarding data extraction, the three independent researchers
(CR, JR, and ML) used a form which was intended to record
the following: study data (authors, journal name, country and
study scenario, year of publication) and methodological infor-
mation (objective of the study, design, size of the total sample,
aspect or variable of quality of life, exercise practice, and
instruments used to evaluate them).

Quality of studies

The two authors of the research (JR and CA) independently
assessed the risk of bias in the selected studies and reported them
to specialists (KCC and ML), according to the Cochrane
Collaboration Tool to assess the risk of bias [12]. Possible
sources of bias in randomized studies include random sequence
generation, allocation concealment, concealment of participants
and staff, blinding evaluation of results, incomplete data, selec-
tive reporting, and other biases. Three scores, yes, no, and un-
certain, can be attributed to each of the items mentioned above,
which are referred to as high risk, low risk, and uncertain risk,
respectively. For the randomized controlled study, we used the
RevMan 5 software to plot the assessments.

Data analysis

The meta-analysis was performed using the fixed effects mod-
el for continuous data, and the effect measures were obtained
by mean values, standard deviation, and n sample of the post-
intervention for all the evaluated instruments. The data refer-
ring to the SF-36 Physical Functioning instrument was used;
the statistical heterogeneity of the treatment effect between the
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studies was assessed using Cochran’s Q test (p value = 0.99)
and the inconsistency test (I2 = 0), since the result was a
negative value, being highly significant, indicating the ab-
sence of heterogeneity between studies. For the EORTC
Physical Instrument, the statistical heterogeneity of the treat-
ment effect between the studies was assessed using Cochran’s
Q test (p value = 0.96) and the highly significant inconsistency
test (I2 = 0), indicating the absence of heterogeneity between
studies. The data referring to the EORTCGlobal Health Status
Instrument was used; the statistical heterogeneity of the treat-
ment effect between the studies was assessed using the
Cochran Q test (p value = 0.91) and the inconsistency test
(I2 = 0), since the result was a negative value, being highly
significant, indicating the absence of heterogeneity between
studies.

Risk of bias in the included studies

Figure 1 shows the characteristics of the included studies and
their risk of bias. Figure 2 shows the summary of Risk of Bias:
judgments of the reviewer on each risk item of bias in the
included studies.

According to the Cochrane Collaboration Tool to assess the
risk of in Fig. 2, of the 12 studies, six were assessed as low risk
of bias [11, 14–18], 4 as a moderate risk of bias [3, 19–21], one
as a serious risk of bias [22], and one as critical risk of bias [23]

For the randomized controlled studies, the 7 risk factors for
bias are as follows:

1. Allocation: The included study was considered to be of
low risk for selection because the study used random se-
quence generation and allocation concealment such as
that by Bourke et al. [14], which used a computer algo-
rithm for this.

2. Concealment: The study included was considered to have
a high risk of concealing the participants, since patients
previously knew what therapy they would undergo, such
as that by Cormie et al. [22], in which he made it unclear
whether there was due concealment.

Fig. 1 “Bias Risk” graph:
judgments by the reviewer about
each bias risk item in the included
studies being presented as a
percentage

Fig. 2 Bias Risk Summary: judgments by the reviewer about each bias
risk item in the included studies
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3. Incomplete data on the results: It is concluded that the
study which considered high risk is the one that presented
an imbalance in the number of patients within groups, the
departure of many patients of the study, and if such effects
had a strong impact on statistics, such as the study by
Culos-Reed et al. [23], in which patients from the inter-
vention and control groups were lost, so that the quantity
has become uneven.

4. Selective reporting: A high-risk study was defined as one
that the outcomes were not fully reported, incomplete, or
that were not pre-specified, such as the study by Buffart
et al. [3], who did not present a study protocol or its
outcomes were fully discussed.

5. Other potential sources of bias: Study with other biases
considered to be high risk that did not fit the other classi-
fications, such as Cormie et al. [22], in which there were
patients in the control group who did not respect their
conditions and also performed physical exercises.

Results

Selection of studies

Five thousand six hundred nineteen studies were identified
through four researches selected in databases data: 360 refer-
ences from MEDLINE, 229 from EMBASE, 173 from
Cochrane, and 4857 from Regional Portal from Virtual Health
Library. After excluding 217 duplicates, a detailed analysis of
5402 titles and abstracts was done. Full text articles were re-
trieved for the remaining 52 records of which 41were excluded,
which did not meet the inclusion criteria for exclusion from this
review as shown in the PRISMA diagram [12] (Fig. 3). Twelve
studies were found eligible for inclusion in this revision for the
qualitative synthesis and 8 for the meta-analysis.

Included studies

This review only contains randomized clinical trials, generat-
ing a sample of 1256 patients. Of the approved studies, 5 were
located in the European Continent, 4 in Oceania, 1 in Asia,
and 2 in the Americas. No studies from Africa, Oceania, or
Antarctica were included. The years of publication varied
from 2006 to 2018, and all studies were published in
English. Table 1 shows the characteristics of the studies.

Meta-analysis

Exercise x quality of life by SF36 physical functioning

The meta-analysis (Table 2) demonstrated that the practice of
both aerobic and resistance physical exercises promotes a

significant increase (5%) of this parameter of quality of life
of people with cancer (p value = 0.045), assessed by SF-36.
So, according to the data shown in supplementary figure 1, it
can be seen that the studies by Buffart et al. [3] and
Daubenmier et al. [11] have a treatment effect that favors
intervention (IT).

In this sense, in the meta-analysis (Table 2), there is a het-
erogeneity between the studies. In Buffart et al. [3] and Cormie
et al. [22], there is the practice of combined exercise in both;
however, it is worth noting that only one demonstrated protec-
tive effects on quality of life (Supplementary figure 1).

In a separate analysis, the trial by Cormie et al. [22] shows
that participants in the IT group performed moderate to high
intensity exercise (70 to 85% of maximum heart rate), being
supervised for 60 min, and were encouraged to perform AE at
home, without supervision, to complete the time of the pro-
posed exercise protocol of 150 min per week, versus group
control (CT), which received standard care. The pre-
intervention score for the IT group was 53.2 (SD5.2) and
group CT 53.8 (SD 4.2), a less promising score in the post-
intervention (Table 1), favoring the CT group.

As for Buffart et al. [3], the IT group was submitted to AE
which was based on cardiovascular exercises of 15 to 20 min,
and RE programmed to be in series, with projections from 12
to 6 repetitions. However, AE and RE practices were fully
supervised by professionals, versus CT group with standard
care, without any additional support. The comparison of the
result of the pre-intervention instrument (IT group 47.7 SD 7.1
and CT group 46.9 SD 10.2), with the post-intervention mea-
surement (Table 2), demonstrates a positive effect for the im-
provement quality of life, favoring the IT group
(Supplementary figure 1).

In addition, Daubenmier et al. [11] was favorable to the IT
group; the study relied solely on AE with exercise practices 6
times a week, 30min a day, for 52 weeks versus CT group that
received usual care. In the pre-intervention measurement, the
result of the instrument (IT group 52.9 SD 6.8 and CT group
53.2 SD 6.6) allows, compared to the post-intervention out-
come (Table 1), affirming a favorable effect on the IT group
(Supplementary figure 1).

The findings in the three studies of the present meta-
analysis (Table 2) corroborate for the favoring the quality of
life (Supplementary figure 1) of these patients who are sub-
mitted to practice combined exercise and AE alone, both su-
pervised by professionals.

Exercise x quality of life by EORTC Global Health Status
Instrument

The meta-analysis (Table 3) demonstrated that the practice of
physical exercises promotes a significant increase (5%) in the
quality of life of people with cancer (p value = 0.049) of
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according to EORTC Physical Instrument (Supplementary
figure 2).

In a specific analysis of this subgroup of the EORTC
Global Health Status Instrument, in the study by Buffart
et al. [20], it is clear that the physical exercise protocol favored
the intervention; in this sense, the study used AE with cardio-
vascular exercises (20 to 30 min) and RE that was done in
series designed to progress from 12 to 6 repetitions at most; in
the first 6 months and from the 7th month to the 12th month,
the patients received a program of domestic exercise of AE
and RE and flexibility versus the CT group, which received
the booklet modified with general guidelines for the 12
months of study. The present study revealed, from the mea-
surement of the instrument in question, that the post-
intervention result (Table 3) was higher than the pre-
intervention (IT group 77.3 SD 13.6 and CT group 78.5 SD
15.9). It can be said that thus is a favorable effect of the
intervention (Supplementary figure 2).

In the trial by Hojan et al. [17], the IT group (pre-interven-
tion result of instrument 53.71 SD 18.2) was submitted to
30 min of AE and 15 min of RE, of moderate intensity
(65% at 70% of maximum heart rate), 5 times a week for 22
weeks, versus CT group (pre-intervention result of instrument
54.16 SD 23.0), which received standard recommendations,

obtaining a favorable result for the IT group (Supplementary
figure 2). However, in Hojan et al. [18], the IT group (pre-
intervention result of the instrument 53.7 SD 18.2) was sub-
mitted to combined AE and RE, which consisted of 5 sessions
of 60 min per week, for 8 weeks (during radiotherapy) and for
10 months (after radiotherapy), 3 80-min sessions per week,
while the CT group (result pre-intervention of the instrument
54.1 SD 23.0) only received standard recommendations.
Those data suggest a long-term beneficial effect for patients
requiring radiotherapy.

In Culos-Reed et al. [23], the IT group (pre-intervention
result of the instrument 70.42 SD 17.39) had semi-
supervised activities, with group and home activities. In the
first week, personalized combined AE and RE programs were
carried out by professionals and participants were advised to
do it 3 to 5 times a week at moderate intensity. A weekly
supervised group meeting was also held, lasting 1 h, using
exercises similar to those at home, whereas the CT group
(pre-intervention result of instrument 71.33 SD 18.65) was
kept on a waiting list. The post-intervention results
(Table 3), when compared with the post-intervention results,
show a favoring of the IT group (Supplementary figure 2).

In Nilsen et al. [19], the IT group (pre-intervention result of
the instrument76.5 SD 17.3) was submitted only under RE
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regime, semi-supervised, 3 times a week, for 16 weeks (2
times of high intensity, interspersed with 1 time of medium
intensity), composed of 1 to 3 sets of 9 resistance exercises,
with a maximum of 6 to 10 repetitions versus CT group (pre-
result intervention of the instrument 54.1 SD 23.0), which
received standard care; the IT group was favored by the effect
of the intervention (Supplementary figure 2).

The findings in the meta-analysis (Table 2) are in agree-
ment with previous studies, demonstrating that combined AE
and RE promotes a beneficial effect for patients with prostate
cancer (Supplementary figure 2), measured by the EORTC
Global Health Status Instrument.

Exercise x quality of life by EORTC Physical Instrument

Themeta-analysis (supplementary table 1), punctually analyz-
ing the physical domain, of the instrument EORTC Physical
Instrument, has shown that physical exercise promotes a high
significance (1%) of this quality of life parameter of people
with cancer (p value = 0.004). Thus, and according to the data
shown in supplementary figure 3, it can be seen that the stud-
ies present a treatment effect that favors the physical health of
the IT group.

In a specific analysis of the studies, only Nilsen et al. [19]
performed only RE, while the other 3 studies [17, 18, 20]
performed combined AE and RE for the IT group. In this

specific domain, the pre-intervention result of the IT group
by Buffart et al. [20] was 90.5 (SD 12.7) and in the CT group
93.6 (SD 8.5); in Hojan et al. [17], the IT group obtained 79.7
(SD 18.9) and CT group 81.1 (SD 15.4); and in Hojan et al.
[18], the IT group had 79.7 (SD 18.9) and the CT group 81.2
(SD 15.5).

The analysis of the three studies, comparing with the post-
intervention result (Supplementary Table 1), allows to infer a
protective effect on the physical health of patients with pros-
tate cancer, who underwent the combined AE and RE
(Supplementary figure 3).

Discussion

This systematic review with meta-analysis explored the influ-
ence of physical exercise on the quality of life of patients with
prostate cancer, involving randomized clinical trials that dif-
fered regarding the exercise regime (aerobic, resistance, or
combined) and the instrument used to measure quality of life
(SF36 Physical Functioning, EORTC Physical Instrument,
EORTC Global Health Status Instrument).

In the analysis carried out regarding meta-analysis 1, the
performance of AE and combined exercise was effective in
improving the quality of life of patients with prostate cancer,
with no adverse effects arising from this type of practice being

Table 3 Meta-analysis for the
influence of physical exercise on
quality of life using the EORTC
Global Health Status Instrument
in people with prostate cancer

Study or subgroup Post/intervention Post/control Relevance Difference of means;
fixed effect, 95% CI

N Mean SD n Mean SD

Buffart et al. 2015 50 79.1 13.6 50 74.8 22.4 7.3 4.3 [− 2.96; 11.56]

Culos-Reed et al. 2009 40 73.1 15.9 25 69.0 15.1 6.3 4.1 [− 3.69; 11.89]

Hojan et al. 2016 27 55.4 19.9 28 55.1 17.7 3.9 0.3 [− 9.64;10.24 ]

Hojan et al. 2017 36 57.4 19.7 36 52.3 17.8 5.1 5.1 [− 3.57;13.77 ]

Nilsen et al. 2015 27 79.6 17.0 30 78.9 20.7 3.9 0.7 [− 9.20; 10.60]

Combined 180 68.92 2.66 169 66.0 2.85 3.28 [− 0.51; 7.07]

Heterogeneity: Chi2 = 0.59, DF = 4, (p value = 0.96), I2 = 0

Test for overall effect: Z = 1.69 (p value = 0.049)

Table 2 Meta-analysis for the
influence of physical exercise on
quality of life using the SF36
physical functioning instrument
in people with prostate cancer

Study or subgroup Post/intervention Post/control Relevance Difference in means;
fixed effect, 95% CI

n Mean SD N Mean SD

Buffart et al. 2014 29 49.2 7.9 28 44.8 9.5 18.7 4.40 [− 0.12; 8.92]

Cormie et al. 2014 32 51.5 8.0 31 52.2 5.7 32.5 0.70 [− 4.14; 2.74]

Daubenmier et al. 2006 40 53.2 6.6 42 50.2 9.5 30.4 3.0 [− 0.55; 6.55]

Combined 101 51.3 0.78 101 49.1 2.19 1.84 [− 0,32; 4.00]

Heterogeneity: Chi2 = 0.012, DF = 2, (p value = 0.99), I2 = 0

Test for overall effect: Z = 1.66, (p value = 0.045)
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noticed. Only three studies have shown adverse effects involv-
ing research participants. In Hojan et al. [18], 3 participants in
the IT group presented lesions in the extremities; as for Nilsen
et al. [19], 3 patients left the search for pain in the posterior
aspect of the leg, coast, and neck. Furthermore, in O´ Neill
et al. [15], 3 patients experienced pain on the coast.

Physical exercise is associated with a significant reduction
in the mortality rate in several types of cancer, reducing fa-
tigue levels, improving quality of life and functional capacity
[24]. In our study, physical exercise was also beneficial for
patients with prostate cancer.

The recommendation of exercise guides for cancer patients
in general varies between 30 and 75 min for more moderate
activities and reaches up to 150 min for patients who perform
more vigorous activities, preferably performed twice a week,
so that the benefits are obtained the practice of physical exer-
cise [25]. In our study, it was noticed that most of the articles
lasted 30 min, being carried out at least twice a week and with
the duration of the treatment program that varied widely, be-
tween 12 and 52 weeks.

In this study, exercise-based intervention allows benefits
for the quality of life of patients with prostate cancer as a
whole. For doctors working with patients with prostate cancer,
this study recommends, combined with conventional treat-
ment, the combined or aerobic exercise regime supervised
by a suitably qualified professional, in order to increase the
quality of life in patients with prostate cancer.

However, some limitations can be pointed out in this study,
such as the heterogeneity of the sample of articles due to the
non-standardization of time and the type of exercise per-
formed in the different studies included in the analysis, as well
as the protocol time applied in each of the studies that differed
between them. Another limiting point is the method used to
assess quality of life, in which several scales were used, but all
are validated in the literature and are widely used to analyze
the quality of life of cancer patients.

Conclusion

It can be concluded that the combined exercise and the aerobic
exercise performed alone are effective modalities for improv-
ing the quality of life of patients with prostate cancer. In ad-
dition, it has a protective effect of combined aerobic exercise
and resistance exercise for physical health of prostate cancer
patients. However, the heterogeneity of the studies is a point
that deserves attention; since the study’s exercise protocols
differ from one another, passive to sub-analysis, therefore,
the results of this study must be interpreted with care. There
were sub-analyses regarding the comorbidities and the type of
treatment of the patients. The limitations regarding methodo-
logical characteristics of the study such as clarity about the
supervision of the exercises are relevant. It is worth

mentioning the need for trials randomized clinical trials with
a more specific population of prostate cancer patients or, that
is, with equal staging and stages, in addition studies that ana-
lyze the protective effect of physical exercise in patients un-
dergoing androgen suppression therapy.
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