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A B S T R A C T   

Purpose: The aim of this review was to systematically collect the published evidence to assess the effect of rec
reational physical activity (PA) in reducing breast cancer (BC) recurrence in female survivors. 
Methods: A bibliographic search was carried out in PubMed Medline, CINAHL Complete, Scopus and Lilacs until 
June 2021. We selected observational studies or clinical trials comprising women diagnosed with BC, in which 
the risk of recurrence of BC was measured before or after performing recreational PA. As a secondary outcome, 
we analyzed disease free survival for recurrence/disease-specific mortality. The methodological quality of 
observational studies was assessed with the Newcastle-Ottawa Scale and clinical trials with the PEDro scale. A 
random effects model was used to estimate the relative risks (RR) and their 95% confidence intervals (CI) to infer 
the results for any female survivor of BC. We performed separate meta-analyses for prediagnosis and post
diagnosis recreational PA. 
Results: Eleven studies were included, providing data from 29,677 surviving women with BC with an age range of 
18–79 years old. Postdiagnosis recreational PA reduced the risk of BC recurrence by 16% (RR, 0.84; 95% CI: 0.78 
to 0.91) and the risk of recurrence/disease-specific mortality by 23% (RR, 0.77; 95% CI: 0.66 to 0.93). Pre
diagnosis PA reduced the risk of BC by 18% (RR, 0.82; 95% CI: 0.74 to 0.91). 
Conclusion: This systematic review with meta-analysis shows that recreational PA can be an interesting thera
peutic tool to protect against recurrence of BC in female survivors.   

1. Introduction 

Breast cancer (BC) is the most commonly diagnosed neoplasm in 
women worldwide (Ahmad, 2019). BC represents a quarter of all cancers 
diagnosed in women (Ferlay et al., 2015), affecting 2.1 million women 
each year, and its incidence varies widely, ranging from 27/100,000 
(Central-East Asia and Africa) to 85–94/100,000 (Australia, North 
America and Western Europe) (Sancho-Garnier and Colonna, 2019). 
Although deaths related to BC are large in women (currently, approxi
mately 15% of all cancer deaths among women), the BC survival rates 
have increased significantly in recent decades (Saadatmand et al., 
2015), motivated especially by the development of new surgical, ge
netic, pharmacological and conservative therapeutic approaches. Be
sides, the disease free survival (DFS) (recurrence/disease-specific 

mortality) rate at 5 years is greater than 80% (Strasser-Weippl and Goss, 
2013). 

Low levels of physical activity (PA) may be considered a risk factor 
for developing BC (Chong et al., 2021) increasing the risk of BC 15.5% in 
sedentary works (Lee et al., 2021). To combat this unhealthy behavior, 
several studies have described that practice regular PA is a protective 
factor for BC (Marzo-Castillejo et al., 2020). Generalized PA includes a 
wide variety of sport-dependent exercises or exercises that may require a 
great deal of effort due to their intensity. One of the most appropriate 
ways to perform PA in a playful, constant way and that could achieve 
greater adherence is recreational PA. Recreational PA involves the 
practice of exercises derived from sports, fitness or relaxation activities 
such as Tai Chi, yoga, dance or mindfulness, among others (Pazmino 
et al., 2021), carried out in a relaxed manner and with adequate breaks 
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(Holtermann et al., 2018). Recreational PA are those that are not ori
ented to domestic, occupational or sports performance work that include 
repetitive and fast tasks within a controlled environment and that often 
do not have enough rest or recovery time (work activity) (Pazmino et al., 
2021). Recreational PA includes ludic exercise that can be performed 
with low or moderate intensity, allowing sports practice to be adapted to 
the physical state of the patients. 

The increase of BC surviving women also favors the recurrence of BC, 
estimating between 9% and 47% (Engelhardt et al., 2014). Recreational 
PA could be an interesting therapy to reduce the BC recurrence. Some 
reviews have tried to analyze the effect of PA to reduce the BC recur
rence in women survivors (Friedenreich et al., 2016; Lahart et al., 2015; 
Spei et al., 2019) However, their findings are not conclusive due to 
thelow number of included studies, the inconsistency of the findings 
(Friedenreich et al. and Lahart et al. found a protective effect whereas 
Spei et al. found no effect), the absence of quality assessment of the 
include studies (Friedenreich et al., 2016) or the heterogeneity of the 
meta-analysis results (Spei et al., 2019). To date, there are no adequately 
powered meta-analysis that have evaluated the impact of pre diagnosis 
and postdiagnosis recreational PA in BC recurrence. Thus, the aim of this 
study was to collect systematically all published evidence to assess the 
effect of pre and postdiagnosis recreational PA in BC recurrence. 

2. Methods 

2.1. Design 

The 2020 Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA) statement (Page et al., 2021) and the 2nd Edition of 
the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 
and Thomas, 2020) were followed to performed the meta-analyses and 
report the findings. In addition, the present review was previously 
registered in the PROSPERO (CRD42020221298). Each phase of this 
review was performed by two authors, independently, and disagree
ments were resolved by a third author. 

2.2. Search strategy and data sources 

A bibliographic search of 4 international databases (PubMed MED
LINE, CINAHL Complete, Scopus, and Lilacs) was performed up to June 
2021 by two authors, independently. In addition, we consulted the 
reference lists from retrieved full-text studies, previous reviews and grey 
literature to collect possible potential references. A highly sensitive 
strategy was designed using the following keyword contents in PubMed 
and CINAHL Thesaurus (Medical Subjects Headings [MeSH] and CINAHL 
Headings, respectively). Therefore, the keywords “exercise”, “physical 
activity”, “recurrence” and “breast cancer” were combined in different 
search conditions using the Boolean operators “and”/“or”. No publica
tion date or language filters were set. Table 1 displays the search strat
egy used in each database. 

2.3. Study selection 

Two reviewers, independently, screened the titles and abstracts of all 

studies retrieved in the preliminary search. When one of the authors 
selected an article in this phase, it was examined in detail. Disagree
ments that arose during full-text screening were resolved by reference to 
a third reviewer. 

To be included in the review, a study must meet all of the following 
inclusion criteria, based on the components of PICOS (Population, 
Intervention, Comparison, Outcomes and Study design): 1) longitudinal 
observational studies or clinical trials with a control group; 2) whose 
study population was women diagnosed with BC; 3) in which the rela
tionship between recreational PA (intervention/exposure) and recur
rence (outcome) was measured, with recreational PA and recurrence 
measured independently without linking to another factor/result; and 4) 
with statistical data that can be included in a meta-analysis. 

2.4. Data extraction 

Data were extracted using a standardized Microsoft Excel data- 
collection form by two authors, independently. Data extracted from 
each selected study were authorship and publication date, study design, 
sample characteristics of the experimental and control groups (sample 
size, age and time since BC diagnosis), and characteristics of the recre
ational PA (type, intensity, prediagnosis or postdiagnosis assessment). In 
addition, data necessary to estimate the effect size (events of recurrence) 
were extracted from each study. Due to the similarity between recur
rence and DFS, we extracted data of DFS events (recurrence/disease- 
specific mortality) in revised studies as a secondary outcome. 

2.5. Quality assessment 

To assess the quality of the studies included in this review, we used 
the PEDro Scale (Macedo et al., 2010) for randomized controlled trials 
(RCTs) and the Newcastle–Ottawa Scale (Wells et al., 2009) for obser
vational studies. Scores of previous scales were transformed propor
tionally to 10 points for study comparability. 

To assess the strength of evidence from this review, we followed the 
recommendations of the Grading of Recommendations, Assessment, 
Development and Evaluation (GRADE) (Schü;nemann et al., 2017) and the 
criteria developed by Meader et al. (2014) According to the GRADE 
system, the quality of the evidence is classified as high, moderate, low or 
very low. High quality was considered if the included studies were RCTs 
or low quality if they were observational. In addition, the level of quality 
was downgraded one position for each of the problems in the included 
studies related to risk bias, inconsistency in results, indirect evidence, 
imprecision and publication bias. The risk of bias was rated as “not 
serious” (if no study or less than half of them had a bias), “serious” (if 
more than half of the studies had a bias) or “very serious” (if more than 
half of the studies had two or more biases). Inconsistency was measured 
by the Cochrane Q and the degree of inconsistency (I2) (Higgins et al., 
2003), which is classified as absent (I2 = 0%), moderate (I2 <40%) or 
high (I2 ≥ 40%). Indirect evidence exists in those articles in which the 
results are measured indirectly, qualifying as “yes” or “no”. Inaccuracy 
was assessed based on the number of included studies (high> 10, me
dium between 5 and 9 and low <5) and the average number of people 
per study (high> 300, medium between 100 and 300 and low <100). 
Finally, publication bias was classified as absent, not serious or serious 
based on the symmetry of the funnel plot, the value of Egger’s p Test 
(Egger et al., 1997) (no bias p > 0.1) and the percentage variation of the 
average effect adjusted by the trim and fill method in conditions of 
absence of publication bias (Duval and Tweedie, 2000). For this last 
criterion, a 10% variation limit was taken, following Rothman’s rec
ommendations for the effect size variation limit in the assessment of 
confounding bias (Rothman et al., 2008). 

2.6. Statistical analysis 

Meta-analyses were carried out using Comprehensive Meta-Analysis 

Table 1 
Search Strategy in each Database.  

DATABASES SEARCH STRATEGY 

PubMed 
Medline 

(exercise* OR physical activit*) AND (recurrence) AND (breast 
neoplasm* OR breast cancer*) 

CINAHL (exercise* OR physical activit*) AND (recurrence) AND (breast 
neoplasm* OR breast cancer*) 

SCOPUS (INDEXTERMS(“exercise”) OR TITLE-ABS-KEY (physical 
activit*)) AND INDEXTERMS(“recurrence”) AND (INDEXTERMS 
(“breast neoplasms”) OR TITLE-ABS-KEY (breast cancer*)) 

LILACS (Actividad física OR ejercicio físico) AND cáncer de mama  
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version 3.0 (Biostat, Englewood, NJ, USA) (Borenstein et al., 2020). Two 
authors performed the meta-analyses, independently, and no differences 
were observed among them. A random effects model was used to esti
mate the combined effects and their 95% confidence intervals (95% CI) 
to infer the results from any female survivor of BC(Cooper et al., 2009; 
DerSimonian and Laird, 1986). Regarding the average effect, it was 
decided to collect events and calculate the relative risks (RR), since in 
most studies on the question investigated only measures adjusted for 
third variables appear (Lahart et al., 2015), and the variation of the third 
variable from one study to another (Peterson and Brown, 2005). In line 
with previous studies carried out on this topic, separate meta-analyses 
were performed for pre-diagnosis and post-diagnosis PA. In studies 
including more than one group of exposed according to the intensity of 
recreational PA, each group of exposure was taken into account inde
pendently to assess whether the intensity of recreational PA was related 
to the effect, for what was computed in each study as many independent 
combinations as exposure groups. In the case of more than one sample in 
the same study, the sample average was computed. 

We conducted sensitivity analyses to determine the robustness of the 
results (subgroup analyses and leave-one-out analysis). The subgroup 
analyses were based on design, outcome measure, intensity of recrea
tional PA and level of non-exposure. For intensity analyses, we used the 
PA Guidelines for Americans (Piercy et al., 2018) (low, moderate or high 
active). Because the level of exposure of studies does not exactly match 

with categories in this classification, we classified each exposure level in 
the category most coincident. 

3. Results 

3.1. Flow of studies through the review 

We found 1271 articles from databases and 2 articles obtained from 
other sources. After eliminating duplicates, we reviewed 945 articles of 
which 898 were discarded due to being irrelevant and 35 were discarded 
due to not meeting the inclusion criteria (reasons in Fig. 1). Only one 
study did not differentiate between recreational, occupational or do
mestic PA (Ansa et al., 2015), while only one provided data for the three 
types of activity (Friedenreich et al., 2009). The rest of the studies 
measured recreational PA. Therefore, this analysis focused on recrea
tional PA, rejecting the first study and taking into account only the 
recreational activity data from the second. Thus, 11 studies (Bao et al., 
2015; Bertram et al., 2011; Chen et al., 2011; Courneya et al., 2014; 
Friedenreich et al., 2009; Hayes et al., 2018; Holmes et al., 2005; Jones 
et al., 2016; Jung et al., 2019; Nechuta et al., 2016; Schmidt et al., 2013) 
were included for the quantitative synthesis (Fig. 1). 

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart for the systematic literature search and study selection process.  
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3.2. Characteristics of studies included 

All studies included in the present review were carried out between 
2009 and 2019. Nine studies followed an observational study design 
(Bao et al., 2015; Bertram et al., 2011; Chen et al., 2011; Friedenreich 
et al., 2009; Holmes et al., 2005; Jones et al., 2016; Jung et al., 2019; 
Nechuta et al., 2016; Schmidt et al., 2013), and 2 studies were RCTs 
(Courneya et al., 2014; Hayes et al., 2018). The included studies pro
vided data from 29,677 women diagnosed with BC with an age between 
18 and 79 years old. The outcomes measured was recurrence in 9 studies 
and recurrence/disease-specific mortality in 2. Postdiagnosis recrea
tional PA in BC recurrence was measured in 7 studies and prediagnosis 
in 3 studies. Studies with recurrence/disease-specific mortality included 
postdiagosis recreational PA. The characteristics of the included studies 
are shown in Table 2. 

3.3. Methodological quality assessment 

The mean methodological score of the included studies was 8.2 ± 1.7 
points, which indicates a moderate-high methodological quality of the 
studies. The methodological quality in the observational studies was 
higher (8.8 ± 1.3) than of the RCT (5.8 ± 1.2). Supplementary online 
Table 1 shows the methodological quality of the included studies. 

3.4. Postdiagnosis recreational physical activity in breast cancer 
recurrence 

We included 18 independent comparisons from 7 studies (Bertram 

et al., 2011; Courneya et al., 2014; Hayes et al., 2018; Holmes et al., 
2005; Jones et al., 2016; Jung et al., 2019; Nechuta et al., 2016). We 
found a negative and significant relationship between postdiagnosis 
recreational PA and recurrence of BC (RR, 0.84; 95% CI: 0.78 to 0.91; n 
= 20,686; average sample size: 2955.1) (Table 3, Fig. 2). Thus, post
diagnosis PA reduces the risk of BC recurrence by 16%. The methodo
logical quality of the included studies was moderate to high (8 ± 1.6). 
There was no evidence of heterogeneity (Q, 17.03; degree of freedom 
[df], 17; p-value for Q, 0.45; I2, 0.15%). No risk of publication bias was 
found (p for Egger’s test, 0.37 and no variation after trim and fill esti
mation respect to the original RR) (Supplementary Online Fig. 1). 

In the sensitivity analysis, we found no statistically significant dif
ferences for design (observational: RR, 0.84; 95% CI: 0.78 to 0.91; 
experimental: RR, 0.7; 95% CI: 0.4 to 1.21), outcome measure (recur
rence: RR, 0.88; 95% CI: 0.79 to 0.98; corrected: RR, 0.81; 95% CI: 0.73 
to 0.9), intensity of recreational PA (low-moderate: RR, 0.88; 95% CI: 
0.81 to 0.98; high: RR, 0.79; 95% CI: 0.72 to 0.88) or level of non- 
exposure (no exercise: RR, 0.75; 95% CI: 0.62 to 0.91; very low exer
cise: RR, 0.86; 95% CI: 0.79 to 0.93). In addition, quantitative meta- 
regression did not explain any level of heterogeneity according to the 
quality of the included studies (p = 0.31). Leave-one-out analyses did 
not show substantial variation respect original pooled effect. In addition, 
we calculated the pooled effect taking into account the mean of the 
comparisons (levels of exposure) in each study (RR, 0.84; 95% CI: 0.78 
to 0.91), which is the same as the initial pooled effect. 

Table 2 
Characteristics of the studies included in the review.  

Authorship 
and date 

Study Design Assessm 
Time 

Age 
women 

Exposed Non-Exposed Outcomes Methodological Quality 

Ne Exposition 
(MET/ 
week) 

Nne Exposition 
(MET/ 
week) 

Detailled Grouped Non- 
adjusted 
scores 

Adjusted 
score 

Quality 

Bao et al. 
(2015) 

Prospective 
Observational 

Post 20–75 165 <7,6 175 No Exercise DFS 
(Recurr/ 
DRBC) 

Corrected NOS (10) 10 High 
Post 20–75 178 >7,6 

Bertram et al. 
(2011) 

Prospective 
Observational 

Post 18–70 485 2,5–7,4 481 <2,5 Recurr/ 
NPBC 

Recurr NOS (7,8) 7,8 Moderate- 
High Post 18–70 451 7,5–14,9 

Post 18–70 472 15,0–24,7 
Post 18–70 472 24,8-107 

Chen et al. 
(2011) 

Prospective 
Observational 

Post 20–75 764 <8,3 835 No Exercise DFS 
(Recurr/ 
DRBC) 

Corrected NOS (7,8) 7,8 Moderate- 
High Post 20–75 760 ≥8,3 

Courneya 
et al. (2014) 

RCT Post >18 160 >12,0 82 Usual Care Recurr Recurr PEDro 
(6,7) 

6,7 Moderate 

Friedenreich 
el al. 2009 

Cohort Study Pre <80 303 >19,0 306 <5,0 Recurr Recurr NOS (10) 10 High 

Hayes et al. 
(2018) 

RCT Post 52,3 134 NR 60 Usual Care Recurr/ 
DRBC 

Corrected PEDro (5) 5 Moderate 
Post 52,9 73 3,0–8,9 70 

Holmes et al. 
(2005) 

Prospective 
Observational 

Post 30–55 862 9,0–14,9 959 <3,0 Recurr/ 
DRBTWR 

Corrected NOS (8,9) 8,9 High 
Post 30–55 335 15,0–23,9 
Post 30–55 428 >23,9 
Post 30–55 403 2,0–10,0 

Jones et al. 
(2016) 

Cohort Study Post 18–79 1538 10,1-25 1554 <2,0 Recurr Recurr NOS (10) 10 High 
Post 18–79 1566 >25 
Post 18–79 1533 <7,5 

Jung et al. 
(2019) 

Prospective 
Observational 

Pre 50–74 504 ≥7,5 818 No Exercise Recurr/ 
DRBC 

Corrected NOS (7,8) 7,8 Moderate- 
High Pre 50–74 720 <7,5 

Post 50–74 692 ≥7,5 693 
Post 50–74 657 4,9–17,3 

Nechuta et al. 
(2016) 

Cohort Study Post 20–83 2186 ≥17,4 2167 <4,9 Recurr/ 
DRBTWR 

Corrected NOS (10) 10 High 
Post 20–83 2243 0,1–11,9 

Schmidt et al. 
(2013) 

Case-Control 
Study 

Pre 50–74 833 12,0–23,9 675 No Exercise Recurr Recurr NOS (6,7) 6,7 Moderate 
Pre 50–74 687 24,0–41,9 
Pre 50–74 619 >41,9 
Pre 50–74 579 3,0–8,9 

Abbreviations. Assess Time = Time of assessment (pre or post-therapy); Ne = Number of exposed participants; Nne = Number of non-exposed participants; DFS =
Disease Free Survival; Recurr = Recurrence; DRBC = Death Related with Breast Cancer; NPBC = New Primary Breast Cancer; DRBTWR = Death Related with Breast 
Cancer Without Recurrence; RCT = Randomized Controlled Trial; NOS = Newcastle Ottawa Scale; PEDro = Physiotherapy Evidence Database Scale. 
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3.5. Prediagnosis recreational physical activity in breast cancer 
recurrence 

We included 7 independent comparisons from 3 studies (Frie
denreich et al., 2009; Jung et al., 2019; Schmidt et al., 2013). We found a 
negative and significant relationship between prediagnosis PA and 
recurrence of BC (RR, 0.82; 95% CI: 0.74 to 0.91; n = 6044; average 
sample size: 2014.7) (Table 3, Fig. 3). Prediagnosis recreational PA re
duces the risk of BC recurrence by 18%. The methodological quality of 
the included studies was moderate to high (8.1 ± 1.4) with a low-quality 
evidence. There was evidence of very low heterogeneity (Q, 6.021; df: 6; 
p-value for Q, 0.43; I2: 0.35%). The funnel plot seemed asymmetrical (p 
for Egger’s test, 0.02) (Supplementary Online Fig. 2) showing a possible 

risk of publication bias that could slightly overestimate the pooled ef
fect. However, trim and fill estimation did not find variation respect the 
original pooled effect. 

When quantitative meta-regression was carried out, it did not 
explain any level of heterogeneity according to the quality of the 
included studies (p = 0.34). Leave-one-out analyses yielded a variation 
of 5% respect the pooled. Analysis including comparison means per 
study showed little variation in the pooled effect (RR, 0.82; 95% CI: 0.74 
to 0.91). We could not carry out subgroup analyses due to the scarce 
number of independent comparisons included. 

Table 3 
Main findings in meta-analyses.   

SUMMARY OF FINDINGS 

EFFECT SIZE PUBLICATION BIAS HETEROGENEITY 

K N Ns RR 95% CI Funnel Plot (p- 
value for Egger) 

Trim-and- 
fill (% var) 

Risk I2 (%) Q-test (p- 
value) 

Risk 

BREAST CANCER 
RECURRENCE 

POSTDIAGNOSIS 
RECREATIONAL PA 

18 20,686 2955.1 0.84 0.78 to 
0.91 

Symmetric (p 0.37) 0% No 0.15% 17.03 (p 
0.45) 

No 

PREDIAGNOSIS 
RECREATIONAL PA 

7 6044 2014.7 0.82 0.74 to 
0.91 

Slightly 
asymmetric (p 
0.02) 

0% No 0.35% 6.02 (p 
0.43) 

No 

DISEASE FREE 
SURVIVAL 

POSTDIAGNOSIS 
RECREATIONAL PA 

4 2877 1438.5 0.77 0.66 to 
0.93 

Slightly 
asymmetric (p 
0.13) 

4% No 0% 2.99 (p 
0.39) 

No 

Abbreviations: K=Number of comparisons; N = Total Sample Size; Ns = Participants per Study; RR = Relative Risk; 95% CI = 95% Confidence Interval; % var =
Percentage of variation; PA=Physical Activity. 

Fig. 2. Forest plot of the postdiagnosis recreational physical activity in breast cancer recurrence.  
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3.6. Postdiagnosis recreational physical activity in recurrence/disease- 
specific mortality 

We included 4 independent comparisons from 2 studies (Bao et al., 
2015; Chen et al., 2011). We found a negative and significant relation
ship between postdiagnosis recreational PA and DFS events (RR, 0.77; 
95% CI: 0.66 to 0.93; n = 2877; average sample size: 1438.5) (Table 3, 
Fig. 4). Thus, postdiagnosis PA reduces the recurrence/disease-specific 
mortality by 23%. The methodological quality of the included studies 
was moderate to high (8.9 ± 1.1). There was no evidence of heteroge
neity (Q, 2.99; degree of freedom [df], 3; p-value for Q, 0.39; I2, 0.00%). 
No risk of publication bias was found (p for Egger’s test, 0.13 and trim 
and fill estimation varied 4% (adjusted RR, 0.8; 95% CI 0.69 to 0.95) 
respect to the original RR) (Supplementary Online Fig. 3). We could not 
carry out subgroup analyses due to the scarce number of independent 
comparisons included. 

4. Discussion 

This study is the first review that assess the effect of pre and post
diagnosis recreational PA on the risk of BC recurrence in BC surviving 
women with a large number of studies. We identified 11 studies 
reporting data from 29,677 women diagnosed with BC, who performed 
recreational PA. This review shows interesting results, so postdiagnosis 
recreational PA reduces the risk of BC recurrence by 16%, and pre
diagnosis by 18%. In addition, postdiagnosis recreational PA reduces the 
risk of DFS events (recurrence/disease specific mortality) by 23%. Our 
review differentiates of previous published reviews so: (1) includes a 
large number of studies; (2) analyzes if findings are robust with 

sensitivity and sub-groups analysis; and (6) finally, includes an assess
ment of the quality of the studies included in each meta-analysis. 

Approximately 20–40% of patients with cancer (including BC) show 
a high level of physical inactivity. The American College of Sports 
Medicine (ACSM) recommends the regular practice of different modal
ities of PA to reduce the negative impact of BC, its recurrence or mor
tality (Garber et al., 2011). Practicing aerobic PA reduces BC-related 
fatigue and increases muscle endurance and bone density. A recent 
systematic review and meta-analysis reported that PA may reduce the 
risk of cardiovascular disorders due to the maintenance of a sedentary 
lifestyle that some women with BC carry out after BC diagnosis (Wang 
et al., 2021). Regarding psychological health, physical exercise reduces 
BC-related mental overload, anxiety, depression, and coping and im
proves sleep quality. The improvement of physical and mental compo
nents increases the quality of life and the social relationships of women 
with BC (Schutz et al., 2021). According to ACSM recommendations, 
women with a high risk of BC have 50% reduced hazards of recurrence 
and mortality (Cannioto et al., 2021). 

A previous meta-analysis of observational studies showed that 
postdiagnosis recreational PA produces a positive effect on BC mortality 
and probably on its recurrence (Spei et al., 2019). Our study reinforces 
the idea that PA after diagnosis during rehabilitation reduces the risk of 
BC recurrence by 16%. In addition, our meta-analysis shows how per
forming recreational PA before BC diagnosis could reduce the risk of 
recurrence by 18%, which makes recreational PA an excellent therapy to 
be used in the prevention of BC in middle-aged women. Therefore, it is 
recommended to include therapies based on leisure and structured 
recreational PA in the rehabilitation program of women with BC due to 
the important risk reduction of BC relapse. Some studies have reported 

Fig. 3. Forest plot of the pretdiagnosis recreational physical activity in breast cancer recurrence.  

Fig. 4. Forest plot postdiagnosis recreational physical activity in recurrence/disease-specific mortality.  
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that PA produces a protective effect to reduce the recurrence of BC and 
has a relevant role in BC cancer prevention (Maeng, 2012). This may be 
explained by the effect of PA on biological mechanisms, such as sex 
steroids and metabolic hormones, inflammatory markers, cytokines and 
adipokines, myokines and stress hormones and other factors, such as 
plasma metabolites related to PA, oxidative stress of cells and circulating 
microRNAs (Hong and Lee, 2020). In postmenopausal women, the 
reduction of oestradiol increases the body mass index, and the level of 
adiposity is related to a high risk of BC (Liedtke et al., 2011). In addition, 
higher levels of plasma insulin show a large relation with BC recurrence 
in survivors (Gunter et al., 2009). The presence of high levels of inter
leukin 1 and 6, C-reactive proteins and tumour necrosis factor alpha 
considerably increases the risk of BC and its recurrence (Il’yasova et al., 
2005). Different studies have shown that PA reduces the number of 
circulating sex hormones and reduces weight and body fat mass, regu
lating inflammatory cytokines and adipokines, and it can be responsible 
for the reduction in BC recurrence (Hong and Lee, 2020). 

In contrast to other therapies in BC, such as chemotherapy or 
radiotherapy, surviving women with BC reported that recreational PA is 
a motivating therapy that favours the adherence of rehabilitation pro
grams (Pudkasam et al., 2018). In this sense, recreational PA increases 
the level of functional capacity in these women due to the reduction of 
body mass and improves the psychological overload related to isolation 
and loss of own confidence. Normally, PA training is carried out in 
groups of women with the same problem, increasing the socialization of 
these patients and favouring the sharing of cancer experiences that can 
help these patients to make the path with the disease more bearable 
(Pudkasam et al., 2018). 

This systematic review with meta-analysis present some strengths. 
Our findings about recurrence are estimated with a large number of 
participants included in each meta-analysis; the low risk of publication 
bias and no heterogeneity; the acceptable methodological quality of the 
studies included; and the robustness of findings.The results of our review 
show important clinical implications, since support the use of PA as 
conservative and non-invasive therapy, with few side effects or adverse 
events, to reduce the recurrence of BC and reduce the recurrence/ 
disease-specific mortality. In addition, recreational PA is presented as 
a form of playful and group physical exercise, which is practiced at low- 
moderate intensity and with pauses, which can generate greater 
adherence and favours that surviving women with BC practice it more 
frequently. Recreational PA along with a non-sedentary lifestyle and a 
healthy diet is an excellent preventive tool for BC or its recurrence. 
Health professionals such as nurses or physiotherapists must be able to 
implement individualized or group recreational PA programs in women 
who do not yet have BC or who have successfully overcome it. 

Although this review presents interesting findings, some limitations 
may be considered. First, the inclusion of different research designs 
including observational and clinical trials reduces the quality evidence. 
Second, it is important to highlight the low number of studies although 
they were the only ones available that met all the inclusion criteria. 
Thirdly, the possible risk of publication bias in meta-analyses with 
lowest comparisons that can underestimate or overestimate the findings. 
Finally, it is important to remark that, although recurrence/disease- 
specific mortality was also analyzed secondarily, the number of 
studies was small due to, probably, to incomplete searches. In future, it 
is necessary to increase the number of clinical trials that assess the effect 
of recreational PA in these outcomes, minimizing risks and increasing 
the generalization of its findings. Applied to clinical practice, it is 
essential that health professionals recommend the practice of regular 
recreational PA or PA to prevent or reduce the risk of BC, among other 
prevalent and disability pathologies. 

5. Conclusion 

In conclusion, findings present in this systematic review with meta- 
analysis shows that prediagnosis and postdiagnosis recreational PA 

reduces the risk of BC recurrence. In addition, postdiagnosis PA reduces 
the recurrence/disease-specific mortality in patients with BC. Therefore, 
our findings reinforce the idea to include recreational PA in the reha
bilitation programs of women with BC with the aim to prevent future 
events or recurrence. 
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