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Background: Studies have reported that exercise can effectively improve the quality of life of breast cancer
(BC) patients. However, considering the differences in exercise form and intensity, it is difficult to quantify
and unify the improved outcomes, and there are contradictions in the conclusions. This meta-analysis aimed
to quantitatively evaluate the effects of exercise on the quality of life (QoL) of patients with BC based on the
European Organization for Research and Treatment of Cancer QoL Questionnaire-C30 (QLQ-C30) scale,
to provide optimization suggestions for the treatment plan of BC survivors.

Methods: The literature were extracted from the databases of PubMed, Embase, Cochrane Library,
Wanfang, and China National Knowledge Infrastructure. The main outcomes were extracted from the
final included literature and chi square tests and I’ statistics were used to evaluate the heterogeneity among
the included studies. Statistical analysis was performed by Stata/SE 16.0 software and Review Manager 5.4
software. The funnel plot was used to test for evaluation publication bias.

Results: All 8 included articles were original studies. The risk bias evaluation showed that 2 articles had
low risk of bias and 6 articles had uncertain risk of bias. The results of meta-analysis revealed the following: (I)
exercise significantly improved the overall health status of BC patients [mean difference (Hedges’s g) =0.81,
95% confidence interval (CI): 0.27, 1.34]; (I) exercise significantly improved the physiological function of
patients (Hedges’s g =0.78, 95% CI: 0.34, 1.22), daily life function (Hedges’s g =0.45, 95% CI: 0.13, 0.77),
emotional function (Hedges’s g =0.52, 95% CI: 0.20, 0.84); (III) exercise significantly reduced the fatigue
symptoms (Hedges’s g =-0.51, 95% CI: -0.84, -0.19), nausea and vomiting symptoms (Hedges’s g =-0.35,
95% CI: -0.60, -0.10), insomnia symptoms (Hedges’s g =-0.59, 95% CI: -0.91, -0.26), and economic
difficuldes (Hedges’s g =-0.48, 95% CI: -0.78, -0.18) of patients.

Conclusions: Exercise can significantly improve the overall physical health and body functions of BC
survivors. Exercise can also significantly reduce the symptoms of fatigue, nausea, vomiting, and insomnia
in BC patients. Different levels of exercise have significant effects on improving the quality of life of BC

survivors, which is worth being widely advocated.
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Introduction

Breast cancer (BC) is one of the most common cancers
worldwide. Its morbidity and mortality are very high (1).
BC ranks first in the incidence of female malignant
tumors in China (2), and the incidence rate is still on the
rise (3). It has become the main cause of cancer death in
women under the age of 45 in China (2). BC prognosis has
improved dramatically over the past few decades alongside
improvements in medical care (4,5). However, many survivors
experience long-term adverse physical and psychological
effects of surgery, chemotherapy, and radiation, such as
fatigue, vasomotor symptoms, and psychosocial distress (6).
It has become an inevitable trend to observe the recovery
of the quality of life (QoL) of these BC survivors. Efforts
to improve the QoL of BC patients are among the most
important endeavors in women’s health care today.

Studies have shown that exercise is a major means of
rehabilitation. It can improve the rate of complications
during BC treatment (7-9), and reduce breast cancer-
specific mortality and all-cause mortality (10,11). Exercise
can effectively improve the cardiopulmonary function of BC
survivors, improve negative emotions (such as anxiety and
depression), and promote their physical and mental health
(12,13). The effectiveness of exercise rehabilitation in BC
survivors has been demonstrated (9,11,14-16).

However, there is considerable heterogeneity in the form,
time, intensity, frequency, intervention period, location, and
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to optimize the therapeutic effect.
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effect evaluation indicators used in various studies. Moreover,
it is difficult to unify and quantify the outcome indicators
for the improvement effect of BC patients. In addition, due
to differences in ethnicity and medical habits in different
regions, these can indirectly affect the quality of life and
the impact of exercise on BC patients in different regions.
The European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire-C30 (EORTC
QLQ-C30) is the most widely used method to measure the
QoL of cancer patients worldwide. It enables a quantitative
assessment of the QoL of cancer padents (17-19).

Some studies have proposed that rehabilitation exercise
can reduce the cardiopulmonary adverse reactions, bone
loss and incidence rate of fractures caused by cancer surgery
or chemotherapy, and improve the quality of life of patients
(14-16). However, there is currently heterogeneity in
the research on rehabilitation exercise and BC quality of
life, and the results are also contradictory. Our aim is to
quantitatively assess the impact of rehabilitation exercise on
the quality of life of BC patients through meta-analysis, in
order to provide a reference for improving the prognostic
factors of their quality of life during rehabilitation. A pooled
analysis of randomized controlled trials (RCTs) of exercise
rehabilitation in BC survivors was performed. The relevant
data of the QLQ-C30 QoL scale for the improvement
of exercise in BC patients were extracted. A quantitative
meta-analysis was performed on the effect of exercise
on the improvement of QoL in patients with BC. These
findings may provide a strong reference for the formulation
of exercise rehabilitation programs for BC survivors.
We present this article in accordance with the PRISMA
reporting checklist (available at https://gs.amegroups.com/
article/view/10.21037/gs-23-126/rc) (20).

Methods
Literature search strategy

This study extracted English and Chinese literature published
until December 2022 from the databases of PubMed, Embase,
Cochrane Library, Wanfang, and China National Knowledge
Infrastructure (CNKI). The literature search primarily
employed a combination of subject terms and unrestricted
search to ensure comprehensive coverage. The search terms
used in both Chinese and English included “breast cancer”,
“QLQ-C30”, “exercise”, and “lifestyle”. Additionally, this study
conducted a thorough review of citation indexes and reference
lists of retrieved articles to identify any relevant studies that may
have been missed in the original database search.
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Inclusion and exclusion criteria

Inclusion criteria

(I) Type of study design: RCTs; the full text was available.
(IT) Participants: all cases were adults aged over 18 years.
(III) Comparison: the “intervention group” was defined
as BC patients who exercised at a certain intensity, time,
and frequency (exercise for more than 30 minutes per day,
lasting for more than 1 month); the “control group” was
defined as BC patients who did not exercise (no regular
exercise plan). (IV) Outcomes: studies including the scores
of the 3 dimensions of EORTC QLQ-C30, namely: overall
health status score, functional scores (physical function,
role function, emotional function, cognitive function, social
function), and clinical symptom scores (drowsiness, nausea
and vomiting, pain, dyspnea, insomnia, loss of appetite,
constipation, diarrhea, financial difficulties). It was also
required that there were no missing data.

Exclusion criteria

(I) Exclusion of duplicate articles or those without full-
text availability; (II) exclusion of studies with incomplete or
erroneous data that cannot be rectified; (III) exclusion of
studies lacking the necessary outcome indicators relevant
to this study; (IV) exclusion of non-randomized controlled
trials (non-RCTs); (V) exclusion of letters, case reports,
comments, practical guidelines, and similar publication
types; (VI) exclusion of studies that did not clinically
diagnose breast cancer according to international standards.

Outcome indicators

EORTC QLQ-C30 scores in 3 dimensions: health status
score, functional score (physical function, role function,
emotional function, cognitive function, social function), and
clinical symptom score (drowsiness, nausea and vomiting,
pain, dyspnea, insomnia, loss of appetite, constipation,
diarrhea, financial difficulties).

Data extraction

The following data were collected for analysis: article title,
first author, year of publication, country of study, study
design type, sample sizes in the experimental and control
groups, mean age of participants in the experimental and
control groups (along with standard deviation if provided),
and scores of the EORT'C QLQ-C30 scale in the control
and experimental groups.

© Gland Surgery. All rights reserved.
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Quality evaluation

The quality assessment of the included literature was
conducted by two independent researchers using the
Cochrane risk of bias assessment tool, which is integrated
into the Review Manager 5.4 software (The Nordic
Cochrane Center, Copenhagen, Denmark). This tool
consists of seven domains that evaluate different aspects of
bias. When all entries are met, the literature has a low risk
of bias, when some entries are met, it has an uncertain risk
of bias, and when all entries are not met, it has a high risk
of bias. When opinions differed, the researchers entered
discussion with a third party to reach agreement.

Statistical analysis

This study used Stata/SE 16.0 software (StataCorp. LLC,
College Station, TX, USA) and Review Manager 5.4
software based on the EORTC QLQ-C30 scale. Overall
health status score, functional scores (physical function,
role function, emotional function, cognitive function, social
function), and clinical symptom scores (drowsiness, nausea
and vomiting, pain, dyspnea, insomnia, loss of appetite,
constipation, diarrhea, financial difficulties) of BC patients
were analyzed in the “exercise intervention experimental
group” and “no exercise control group”. The outcome
indicators in this study were continuous variables, reported
as mean values with their corresponding 95% confidence
intervals (CI). Heterogeneity among the included studies
was assessed using the Q test. If the I’ statistic was less
than 50% and the P value was above 0.1, it indicated low
heterogeneity, and the fixed-effect model was employed.
Otherwise, the random-effects model was used to calculate
the combined effect size. The results of the meta-analysis
were presented using forest plots. Publication bias was
assessed through a funnel plot, and a significance level of
P<0.05 was considered statistically significant for detecting
publication bias.

Results
Literature search and screening results

A total of 135 studies were retrieved from 5 databases using
the described search methods. After removing duplicate
articles, 109 original studies were identified. By reviewing
abstracts, 26 studies were initially considered potentially
relevant to the research topic. We obtained the full text of
these 26 studies and ultimately included 8 studies (21-28)
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Figure 1 Flow chart of literatures screening. CKINI, China National Knowledge Infrastructure; RCT, randomized controlled trial.

in the meta-analysis, following the application of inclusion
and exclusion criteria. The literature screening process is
visually represented in Figure 1.

Basic characteristics of the included studies

All eight included studies (21-28) were original studies.
The total sample size comprised 1,248 breast cancer
(BC) patients, with 639 cases in the exercise intervention
experimental group and 609 cases in the non-exercise
control group (Table 1).

Quality assessment of included literature

The quality of the literature was evaluated based on the
Cochrane risk of bias assessment tool, and the quality
evaluation results of the included literature are shown in
Figures 2,3. Among the 8 included literatures, 6 literatures
had uncertain risk of bias and 2 literatures had low risk of
bias, meeting the requirements of this meta-analysis.

© Gland Surgery. All rights reserved.

Meta-analysis results and sensitivity analysis

The effect of exercise on the overall health status of
BC patients

The results of the heterogeneity test for the included
studies are presented below: 1°’=94.31%, P<0.001.
Therefore, a random effects model was used for meta-
analysis. The results showed that after a period of time and
intensity of exercise, the overall health score of BC patients
was significantly higher than that of control group patients
who did not exercise (Hedges’s g =0.81, 95% CI: 0.27,
1.34, Figure 4). The sensitivity analysis indicated that the
exclusion of individual studies did not significantly alter the
overall effect size, suggesting that the results of the meta-
analysis were relatively stable.

Physical function improvement of exercise in patients
with BC

The results of the heterogeneity test of the included studies
were 1’=91.21%, P<0.001. Therefore, a random effects
model was used for meta-analysis. The results showed
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Table 1 Basic characteristics of the included studies
Experimental group Control group
Study (year) Country Type of study Intervention Sample Sample
) Age, years ) Age, years
size size
Shobeiri Iran Prospective, A supervised group exercise program 27 42.70+9.60 26 43.50+8.60
2016 randomized controlled two times per week for approximately
trial 40-60 min per session for 10 weeks
Saarto 2012 Finland  Prospective, non- Supervised training was organized 263 52.3 [36-68] 237 52.4 [35-68]
blinded randomized for the exercise group once a week in
two-arm phase lll trial  groups of 5 to 15 individuals for
12 months
Aydin 2021 Turkey Prospective, A 12-week aerobic exercise program 24 45.0+2.2 24 45.0+2.2
randomized controlled  at the fitness club and home-based
trial resistance exercise program
Montagnese Italy An ongoing multicenter Daily brisk walking 227 52.3+9.3 227 52.3+9.3
2020 randomized controlled
trial
Pasyar 2019 Iran A randomized Yoga exercise program plus the basic 20 51.6+10.46 20 51.8+11.4
controlled trial study routine care. The duration of yoga
exercise program was 8 weeks
(3 sessions each week)
Zhu 2020 China A randomized Resistance training and aerobic exercise 18 63.2+7.1 18 66.6+9.6
controlled trial study for 3 months
Schmidt Germany A prospective, Interventions were performed for 60 min 49 52.2+9.9 46 53.3+10.2
2015 randomized, twice weekly over 12 weeks together
controlled intervention  with other cancer patients under the
trial supervision and guidance of experienced
therapists in specific training facilities
Moros 2010 Spain A prospective, 60 min exercise for 18-22 weeks 11 49+7 11 49+7

randomized, controlled
intervention trial

Data are presented as number, mean + SD, or median [range]. SD, standard deviation.

that after exercising for a period of time and intensity,
the physical function scores of patients with BC were
significantly higher than those of the control group who did
not exercise (Hedgess g =0.78, 95% CI: 0.34, 1.22, Figure 5).
The sensitivity analysis revealed that the exclusion of each
study individually did not significantly impact the overall
effect size, indicating that the results were relatively stable.

The effect of exercise on improving the daily life
function of patients with BC

The heterogeneity test conducted on the included studies
yielded significant results, indicating substantial variation
among the studies (I’=82.58%, P<0.001). Therefore, a
random effects model was used for meta-analysis. The

© Gland Surgery. All rights reserved.

results showed that after a period of time and intensity of
exercise, the daily life function score of BC patients was
significantly higher than that of the control group who did
not exercise, and the difference was statistically significant
(Hedges’s g =0.45, 95% CI: 0.13, 0.77, Figure 6). The
sensitivity analysis revealed that the removal of individual
studies did not have a significant impact on the overall effect
size, indicating the stability of the results.

The effect of exercise on the improvement of emotional
function in patients with BC

The included studies exhibited considerable heterogeneity,
as evidenced by the results of the heterogeneity test
(I’=83.13%, P<0.001). Therefore, a random effects model
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Figure 2 Quality assessment of included studies. Low risk of bias
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Figure 3 Quality assessment of included studies.
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was used for meta-analysis. The results showed that after
a period of time and intensity of exercise, the emotional
function score of BC patients was significantly higher than
that of the control group who did not exercise (Hedges’s g
=0.52,95% CI: 0.20, 0.84, Figure 7). The sensitivity analysis
demonstrated that the exclusion of individual studies had
minimal impact on the overall effect size, indicating the
robustness and stability of the results.

Exercise improves the cognitive function of BC patients
The heterogeneity test conducted on the included studies
revealed moderate heterogeneity (I’=67.95%, P=0.01).
Therefore, the random effect model was used for meta-
analysis. The results showed that after a period of time and
intensity of exercise, there was no significant difference in
cognitive function scores between patients with BC and
those in the control group who did not exercise (Hedges’s g
=0.17, 95% CI: -0.06, 0.41, Figure §). The sensitivity analysis
demonstrated that the incremental removal of individual
studies had minimal impact on the overall effect size, indicating
that the results remained relatively stable and consistent.

The improvement of social function of BC patients by
exercise

The results of the heterogeneity test of the included studies
were I'=28.19%, P=0.18. Therefore, a fixed-effects model
was used for meta-analysis. The results showed that after a
period of time and intensity of exercise, the social function
score of BC patients was significantly higher than that of the

0% 25% 50% 75%  100%

[l High risk of bias
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Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 81.79 1634 27 48.76 24.96 —— 1.54[0.94, 2.14] 9.99
Saarto 2012 263 74 182 263 698 1738 [ ] 0.23[0.06, 0.40] 11.29
Aydin 2021 24 789 141 24 337 138 —l—3.19[2.34, 4.03] 8.89
Montagnese 2020 216 70.87 17.9 225 63.89 213 ] 0.35[0.17, 0.54] 11.26
Pasyar 2019 (T0) 20 633 28.78 20 59.55 19 —l— 0.15[-0.46, 0.76]  9.96
Pasyar2019(T1) 20 7552 2177 20 6518 969 —l— 0.60[-0.02, 1.22]  9.90
Pasyar 2019 (T2) 20 819 1543 20 7496 151 —— 045[-0.17, 1.06]  9.93
Zhu 2020 18 863 134 18 703 14.2 —— 1.13[0.44, 1.82] 9.60
Schmidt 2015 45 617 183 42 549 229 0.33[-0.09, 0.75] 10.67
Moros 2010 10 70 189 7 607 19 —i— 0.47[-0.46, 1.40]  8.50
Overall - 0.81[0.27, 1.34]
Heterogeneity:t2 = 0.66, 12 =94.31%, H2=17.56
Test of 8,=6;Q(9) =64.93, p=10.00
Testof 6 =0:2=2.94, p=0.00

0o 1 4

Random-effects REML model

confidence interval; REML, restricted maximum likelihood.

Figure 4 Forest plot of the improvement of overall health status of breast cancer patients after exercise. SD, standard deviation; CI,

Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 8765 841 27 6839 16.59 —— 1.44[0.85, 2.04] 9.97
Saarto 2012 263 854 178 263 835 146 ] 0.12[-0.05, 0.29] 11.94
Aydin 2021 24 836 111 24 59.7 217 —— 1.36[0.74, 1.98] 9.81
Montagnese 2020 214 86.95 12.48 226 83.16 14.04 ] 0.28[0.10, 0.47] 11.90
Pasyar 2019 (T0) 20 7393 1053 20 7033 20.39 —— 0.22[-0.39, 0.83] 9.87
Pasyar 2019 (T1) 20 82.58 83 20 7457 1297 —l— 0.72[0.09, 1.35] 9.76
Pasyar 2019 (T2) 20 90.74 6.7 20 77.74 9.74 —il— 1.56 [0.87, 2.26] 9.32
Zhu 2020 18 946 56 18 768 103 2.10[1.30, 2.90] 8.67
Schmidt 2015 45 795 221 32 713 233 — 0.36[-0.09, 0.81] 10.78
Schmidt 2015 10 866 147 7 876 19 ——— -0.06 [-0.97, 0.86] 7.97
Overall - 0.78[0.34, 1.22]
Heterogeneity:t2=0.42,12=91.21%, H2=11.38
Test of 8,=6;Q(9) =63.13, p=0.00
Test of 6 =0:z=3.46, p=0.00

A0 1 2 3

Random-effects REML model

Figure 5 Forest plot of physical function improvement in patients with breast cancer after exercise. SD, standard deviation; CI, confidence

interval; REML, restricted maximum likelihood.

control group who did not exercise (Hedges’s g =0.42, 95%
CI: 0.31, 0.53, Figure 9). The sensitivity analysis performed
by systematically excluding studies one by one indicated
that the overall effect size remained largely unchanged,

suggesting that the results were stable and consistent.

© Gland Surgery. All rights reserved.

The effect of exercise on the improvement of fatigue
symptoms in patients with BC

The results of the heterogeneity test of the included studies
were 1’=67.18%, P=0.01. Therefore, a random effects

model was used for meta-analysis. The results showed that
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Exercise Control Hedges's g Weight

Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 9444 8 27 6543 2398 —l— 1.60[0.99, 2.21] 9.34
Saarto 2012 263 893 188 263 869 187 3 0.13[-0.04, 0.30] 13.63
Aydin 2021 24 778 223 24 75 251 —i— 0.12[-0.44, 0.67] 9.87
Montagnese 2020 212 86.79 17.58 224 80.88 21.99 . 3 0.30[0.11, 0.48] 13.51
Pasyar 2019 (T0) 20 66.62 2759 20 67.02 30.64 —i— -0.01[-0.62, 0.59] 9.33
Pasyar 2019 (T1) 20 9332 1056 20 74.53 29.59 —i— 0.83[0.19, 1.46] 9.05
Pasyar 2019 (T2) 20 93.04 11.16 20 89.99 21.65 —— 0.17[-0.44, 0.78] 9.32
Zhu 2020 18 998 236 18 712 256 —— 1.14[0.45, 1.83] 8.48
Schmidt 2015 45 656 321 32 50 322 —— 0.48[0.03, 0.94] 10.98
Moros 2010 10 783 193 7 809 243 ——EB— -0.12[-1.03, 0.80] 6.48
Overall > 0.45[0.13, 0.77]

Heterogeneity:t>=0.18,12=82.58%, H? = 5.74
Test of 8, = 6; Q(9) =32.83, p=10.00
Testof 6=0:2=2.78, p=0.01

Random-effects REML model

Figure 6 Forest plot of the improvement in daily life function of patients with breast cancer after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

Exericse Control Hedges's g Weight

Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 8148 1556 27 45.98 30.51 —l—1.44[0.85, 2.04] 9.55
Saarto 2012 263 837 165 263 825 16.6 E 3 0.07[-0.10, 0.24] 13.57
Aydin 2021 24 802 248 24 67 264 —i— 0.51[-0.06, 1.07]  9.82
Montagnese 2020 215 78.33 18.96 226 76.13 20.59 E & 0.11[-0.08, 0.30] 13.47
Pasyar 2019 (T0) 20 57.83 39.61 20 52.12 26.16 —i— 0.17[-0.44, 0.78]  9.38
Pasyar 2019 (T1) 20 80.88 24.74 20 63.56 30.08 —i— 0.62[-0.01, 1.24]  9.23
Pasyar 2019 (T2) 20 847 16.6 20 5442 336 —— 1.12[046, 1.78] 8.90
Zhu 2020 18 852 104 18 644 21.1 —— 1.22[0.52, 1.92] 8.48
Schmidt 2015 45 704 246 32 67 238 —— 0.14[-0.31, 0.59] 11.06
Moros 2010 10 70 28.1 7 619 288 —— 0.27[-0.65, 1.19] 6.54
Overall - 0.52[0.20, 0.84]

Heterogeneity:12=0.19,12=83.13%, H2=5.93
Test of 6,=6;:Q(9) = 38.46, p=0.00
Testof 8=0:2=3.18,p=0.00

Random-effects REML model

Figure 7 Forest plot of the improvement of emotional function in patients with breast cancer after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

after a period of time and intensity of exercise, the fatigue indicating the stability and consistency of the results.
symptoms of BC patients were significantly lighter than those

of the control group who did not exercise (Hedges’s g =-0.51, The effect of exercise on the improvement of nausea
95% CI: -0.84, -0.19, Figure 10). The sensitivity analysis and vomiting symptoms in patients with BC
demonstrated that the sequential removal of individual studies The results of the heterogeneity test of the included studies
did not produce significant changes in the overall effect size, were 1'=45.79%, P=0.01. The results showed that after a
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Exericse Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 9135 1414 27 716 26.88 —i— 0.91[0.35, 1.46] 9.23
Saarto 2012 263 844 181 263 854 184 . 3 -0.05[-0.23, 0.12]  16.75
Aydin 2021 24 799 225 24 618 297 —— 0.68[0.10, 1.25] 8.90
Montagnese 2020 213 81.77 18.25 225 8237 21.14 . 3 -0.03[-0.22, 0.16] 16.47
Pasyar 2019 (T0) 20 58.88 64.14 20 64.14 35.17 —a— -0.10[-0.71, 0.51] 8.36
Pasyar 2019 (T1) 20 82.18 1334 20 65.76 28.05 —a— 0.73[0.10, 1.36] 8.06
Pasyar 2019 (T2) 20 847 166 20 85.54 33.06 —— -0.03[-0.64, 0.58]  8.36
Zhu 2020 18 754 215 18 703 319 —a— 0.18[-0.46, 0.82]  7.89
Schmidt 2015 44 739 211 32 755 228 —— -0.07[-0.52, 0.38] 11.07
Moros 2010 10 833 175 7 88 249 ——m— -0.21[-1.13, 0.70]  4.91
Overall S 4 0.17[-0.06, 0.41]
Heterogeneity:t2=0.08, 12 = 67.95%, H2=3.12
Test of 6,=6;Q(9) =21.54, p=0.01
Testof 6=0:2=1.43,p=0.15
1 0 1 2

Random-effects REML model

Figure 8 Forest plot of the cognitive function improvement in patients with breast cancer after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
Shobeiri 2016 27 83.95 1496 27 63.58 29.24 —=—> 0.86[0.31, 1.41] 3.91
Saarto 2012 263 93.1 178 263 881 185 ] 0.28[0.10, 0.45]  40.30
Aydin 2021 24 875 192 24 715 228 —=—> 0.75[0.17, 1.32] 3.57
Montagnese 2020 216 88.12 17.02 226 78.25 24.84 E 3 0.46[0.27, 0.65] 3330
Pasyar 2019 (T0) 20 89.95 26.06 20 69.14 29.25 —=—> 0.74[0.11, 1.36] 3.00
Pasyar 2019 (T1) 20 97.77 5.87 20 83.32 29.92 —=—> 0.66[0.03, 1.28] 3.04
Pasyar 2019 (T2) 20 986 4.82 20 9221 17.67 —=—> 048[-0.13, 1.10] 3.12
Zhu 2020 18 984 83 18 884 215 —=—> 0.60[-0.05, 1.25]  2.77
Schmidt 2015 44 712 302 32 547 294 —=—  0.55[0.09, 1.01] 5.62
Moros 2010 10 766 224 7 88 208 -0.50[-1.43, 0431 136
Overall * 0.42[0.31, 0.53]
Heterogeneity:12=28.19%, H2=1.39
Testof 8,=6:Q(9) =12.53,p=0.18
Testof 6=0:2=7.61,p=0.00

a0 1

Fixed-effects inverse-variance model

Figure 9 Forest plot of the improvement of social function of breast cancer patients after exercise. SD, standard deviation; CI, confidence

interval.

period of exercise and intensity, the symptoms of nausea and
vomiting in patients with BC were significantly lighter than
those in the control group who did not exercise (Hedges’s
g =-0.35, 95% CI: -0.60, -0.10, Figure 11). The sensitivity
analysis revealed that the stepwise removal of individual
studies did not lead to significant alterations in the overall

© Gland Surgery. All rights reserved.

effect size. This indicates that the results remained relatively
stable and consistent throughout the analysis.

The effect of exercise on the improvement of pain

symptoms in patients with BC
The results of the heterogeneity test of the included studies
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Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
Shobeiri 2016 27 1851 1445 27 4444 2445 —— -1.27[-1.85, -0.69] 11.71
Aydin 2022 24 333 101 24 333 204 —i— 0.00[-0.56, 0.56] 12.03
Montagnese 2020 213 24.15 18 227 31.68 22.28 . 3 -0.37[-0.56, -0.18] 17.52
Pasyar 2019 (T0) 20 39.88 3096 20 43.82 28.24 —i— -0.13[-0.74, 0.48] 11.26
Pasyar 2019 (T1) 20 2438 288 20 29.74 26.17 —— -0.19[-0.80, 0.42] 11.25
Pasyar 2019 (T2) 20 17.57 1455 20 3256 32.56 —i— -0.58[-1.20, 0.04] 11.08
Zhu 2020 18 1.6 24 18 164 163 ——— -1.24[-1.94, -0.54] 9.98
Schmidt 2015 10 327 209 10 526 156 ——@— -1.03[-1.93, -0.13] 7.68
Moros 2010 10 311 244 7 301 189 —&— 0.04[-0.87, 0.96] 7.49
Overall - -0.51[-0.84, -0.19]
Heterogeneity:12=0.15,12=67.18%, H2=3.05
Test of 6,=6; Q(8) =20.52,p=0.01
Testof 6=0:z2=-3.11,p=0.00

T T

Random-effects REML model

Figure 10 Forest plot of the improvement of fatigue symptoms of breast cancer patients after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 27.16 2452 27 37.25 11.07 —i— -0.52[-1.06, 0.01] 12.99
Aydin 2021 24 0 83 24 167 167 —— -1.25[-1.86, -0.64] 11.08
Montagnese 2020 214 436 10.79 226 7.15 12.93 . 3 -0.23[-0.42, -0.05] 26.16
Pasyar 2019 (T0) 20 6.65 1255 20 6.65 16.57 —— 0.00[-0.61, 0.61] 11.14
Pasyar 2019 (T1) 20 1.1 428 20 437 1553 —— -0.28[-0.89, 0.33] 11.06
Pasyar 2019 (T2) 20 276 646 20 554 12.04 —a— -0.28[-0.89, 0.33] 11.06
Zhu 2020 18 28 82 18 27 85 —®&——  0.01[-0.63, 0.65] 1044
Moros 2010 10 5 M2 7 95 131 —_— -0.36[-1.28, 0.57] 6.07
Overall > -0.35[-0.60, -0.10]
Heterogeneity:12=0.06, 12=45.79%, H2=1.84
Test of 6,=6;: Q(7) = 12.26, p = 0.09
Testof 6=0:2=-2.69,p =0.01

2 i 0 1

Random-effects REML model

Figure 11 Forest plot of the improvement of nausea and vomiting symptoms of breast cancer patients after exercise. SD, standard deviation;
CI, confidence interval; REML, restricted maximum likelihood.

were I’=88.41%, P<0.001. Therefore, a random effects
model was used for meta-analysis. The results showed that
after a period of time and intensity of exercise, there was

suggesting that the results remained relatively stable and
consistent.

no significant difference in pain symptoms between BC
patients and control patients who did not exercise (Hedges’s
g =-0.37,95% CI: -0.92, 0.18, Figure 12). The sensitivity
analysis indicated that the exclusion of studies one by one
did not have a substantial impact on the overall effect size,

© Gland Surgery. All rights reserved.

The effect of exercise on the improvement of dyspnea
symptoms in patients with BC

The results of the heterogeneity test of the included studies
were I'=61.41%, P=0.03, so the random effect model was
used for meta-analysis. The results showed that after a
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Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
Shobeiri 2016 27 1666 16.01 27 4444 2401 —— -1.34[-1.93, -0.76]  12.75
Aydin 2021 24 333 147 24 333 158 —— 0.00[-0.56, 0.56] 12.92
Montagnese 2020 213 19.33 19.51 226 2258 21.42 = -0.16[-0.35, 0.03] 14.65
Pasyar2019(T0) 20 81.59 40.44 20 52.47 33.89 —ll—> 0.77[0.13, 1.40] 1245
Pasyar2019(T1) 20 288 288 20 30.67 27.35 —— -0.07[-0.67, 0.54] 1259
Pasyar2019(T2) 20 9.7 1499 20 2331 207 —— -0.74[-137, -0.11]  12.46
Zhu 2020 18 48 73 18 354 246 < — -1.65[-2.39, -091]  11.69
Moros 2010 10 216 261 7 166 166 ——>  021[-071, 1.13] 1049
Overall - -0.37[-0.92, 0.18]

Heterogeneity:t2=0.52,12=88.41%, H2=8.63
Test of 6,=6;: Q(7) =42.33, p =0.00
Testof 6=0:2=-1.33,p=0.19

Random-effects REML model

Figure 12 Forest plot of the improvement of pain symptoms in patients with breast cancer after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 3333 1321 27 3939 13.48 —i— -0.45[-0.98, 0.08] 13.38
Aydin 2021 24 0 167 24 333 293 —— -1.37[-1.99, -0.75]  11.65
Montagnese 2020 215 12.25 19.06 226 18.73 224 L 3 -0.31[-0.50, -0.12]  20.96
Pasyar 2019 (T0) 20 16.65 2291 20 1332 13.32 —— 0.17[-043, 0.78] 11.87
Pasyar 2019 (T1) 20 15.54 2574 20 24.53 24.53 —a— -0.35[-0.96, 0.26] 11.80
Pasyar 2019 (T2) 20 832 1506 20 11.1 16.24 —— -0.17[-0.78, 0.43] 11.87
Zhu 2020 18 38 1.2 18 38 152 —a— 0.00[-0.64, 0.64] 11.32
Moros 2010 10 6.6 14 7 19 262 —a— -0.59[-1.53, 0.34] 7.5
Overall - -0.37[-0.67, -0.07]
Heterogeneity:t2=0.10,12=61.41%, H2=2.59
Test of 6,=6;:Q(7) = 15.30, p = 0.03
Testof 6=0:2=-2.39,p =0.02

- 0 1

Random-effects REML model

Figure 13 Forest plot of the improvement of dyspnea symptoms of breast cancer patients after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

certain period of exercise and intensity, the symptoms of
dyspnea in patients with BC were significantly lighter than
those in the control group who did not exercise (Hedges’s
g =-0.37, 95% CI: -0.67, -0.07, Figure 13). The sensitivity
analysis indicated that the systematic removal of studies
individually did not result in significant changes to the
overall effect size, highlighting the stability and consistency
of the findings.

© Gland Surgery. All rights reserved.

The effect of exercise on the improvement of insomnia
symptoms in patients with BC

The results of the heterogeneity test of the included studies
were 1’=65.71%, P<0.001. Therefore, a random effects
model was used for meta-analysis. The results showed that
after a certain period of exercise and intensity, the symptoms
of insomnia in patients with BC were significantly lighter
than those in the control group who did not exercise
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Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 357 89 27 43.13 15.65 —i— -0.58[-1.11, -0.04] 13.48
Aydin 2021 24 333 287 24 666 302 —— -1.11[-1.71, -0.51] 1237
Montagnese 2020 210 27.01 26.87 211 28.17 27.36 . 3 -0.04[-0.23, 0.15] 19.80
Pasyar 2019 (T0) 20 5331 41.03 20 59.98 42.71 —i— -0.16[-0.76, 0.45] 12.21
Pasyar 2019 (T1) 20 11.1 2055 20 33.31 36.83 —— -0.73[-1.36, -0.10]  11.88
Pasyar 2019 (T2) 20 832 1506 20 222 3251 —a— -0.54[-1.16, 0.08] 12.03
Zhu 2020 18 77 167 18 422 354 —B—— -1.22[-1.92, -0.52] 10.76
Moros 2010 10 142 262 7 333 0 —&%— -0.85[-1.81, 0.11] 747
Overall - -0.59[-0.91, -0.26]
Heterogeneity:t2=0.13,12=65.71%, H2=2.92
Test of 6,= 6, Q(7) = 25.55, p = 0.00
Testof 6=0:z2=-3.54, p=0.00

2 A 0 1

Random-effects REML model

Figure 14 Forest plot of the improvement of insomnia symptoms in patients with breast cancer after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

(Hedges’s g =-0.59, 95% CI: -0.91, -0.26, Figure 14). The
sensitivity analysis conducted by systematically excluding
studies one by one demonstrated that the overall effect size
remained largely unaffected, suggesting the robustness and
stability of the results.

The effect of exercise on improving the symptoms of
loss of appetite in patients with BC

The results of the heterogeneity test of the included studies
were 1'=96.69%, P<0.001. Therefore, a random effects
model was used for meta-analysis. The results showed that
after a period of time and intensity of exercise, there was
no significant difference in the symptoms of loss of appetite
between BC patients and control patients who did not
exercise (Hedges’s g =-0.71, 95% CI: -1.76, 0.34, Figure
I5). The sensitivity analysis revealed that the incremental
removal of individual studies did not have a substantial
impact on the magnitude of the overall effect value. These
findings indicate that the results remained relatively stable
and consistent across the analysis.

The effect of exercise on the improvement of
constipation symptoms in patients with BC

The results of the heterogeneity test of the included
studies were I°=0.00%, P=0.77. The results showed that
after a period of time and intensity of exercise, there
was no significant difference in constipation symptoms
between BC patients and control patients who did not

© Gland Surgery. All rights reserved.

exercise (Hedges’s g =-0.13, 95% CI: -1.28, 0.02, Figure
16). The sensitivity analysis indicated that the exclusion
of individual studies, performed in a stepwise manner, had
minimal influence on the overall effect size. This suggests
that the results remained stable and consistent throughout
the analysis.

The effect of exercise on the improvement of diarrhea
in patients with BC

The heterogeneity test conducted on the included studies
demonstrated a negligible level of heterogeneity (I’=0.00%,
P=0.59). The results showed that after exercise, there was
no significant difference in diarrhea symptoms between BC
patients and control patients who did not exercise (Hedges’s
g =-0.10, 95% CI: -0.26, 0.06, Figure 17). The sensitivity
analysis demonstrated that the removal of individual studies
had negligible impact on the overall effect size, suggesting
the stability and consistency of the results.

Exercise improves the economic status of BC patients

The heterogeneity test conducted on the included studies
revealed moderate heterogeneity (I’=60.54%, P=0.02).
Therefore, a random effects model was used for meta-
analysis. The results showed that after a period of time
and intensity of exercise, the economic difficulties of
BC patients were significantly lighter than those of the
control group who did not exercise, and the difference was
statistically significant (Hedges’s g =-0.48, 95% CI: -0.78,
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Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
Shobeiri 2016 27 2222 1849 27 37.03 29.71 . 3 -0.59[-1.13, -0.05] 12.76
Aydin 2021 24 0 125 24 666 168 —l— -4.42[-547, -338] 11.67
Montagnese 2020 216 4.94 135 227 17.24 7.2 [ | -1.14[-1.34, -0.94] 13.14
Pasyar2019(T0) 20 2331 2669 20 6.66 17.42 - 0.72[0.10, 1.35] 1261
Pasyar2019(T1) 20 8.88 2343 20 21.03 76.26 = B -0.21[-0.82, 0.40] 12.64
Pasyar2019(T2) 20 277 961 20 888 1524 = B -0.47[-1.09, 0.15] 12.63
Zhu 2020 18 137 61 18 157 243 . B -0.11[-0.75, 0.53] 12.58
Moros 2010 0 10 161 7 47 125 —l— 034[-058 1.26] 11.98
Overall - -0.71[-1.76, 0.34]
Heterogeneity:12=2.17,12 = 96.69%, H2=30.20
Test of 6,= 0 Q(7) = 95.34, p = 0.00
Testof 86=0:2=-1.33,p=0.18

4 2 0 2

Random-effects REML model

Figure 15 Forest plot of the improvement of the symptoms of loss of appetite in breast cancer patients after exercise. SD, standard

deviation; CI, confidence interval; REML, restricted maximum likelihood.

Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
Shobeiri 2016 27 4047 1419 27 3846 1251 —_— 0.15[-0.38, 0.67]  8.01
Aydin 2021 24 0 166 24 0 8.1 —_— 0.00[-0.56, 0.56] 717
Montagnese 2020 208 10.74 20.65 200 15 22.85 - -0.20[-0.39, -0.00] 58.88
Pasyar 2019 (T0) 20 13.32 2266 20 1015 21.8 —_— 0.14[-0.47, 0.75]  6.00
Pasyar 2019 (T1) 20 222 859 20 666 1782 ——=— -0.31[-0.92, 0.30] 5.94
Pasyar 2019 (T2) 20 277 96 20 7.01 1378 ———=— -0.35[-0.96, 0.26] 5.92
Zhu 2020 18 116 257 18 76 241 0.16[-0.48, 0.80] 543
Moros 2010 10 233 353 7 285 404 -0.13[-1.05, 0.79] 2.64
Overall > -0.13[-0.28, 0.02]
Heterogeneity:12=0.00, [2 = 0.00%, H2 = 1.00
Testof 8,= 8y Q(7)=4.08, p=0.77
Testof 86=0:2=-1.70, p=0.09

05 0 05 1

Random-effects REML model

Figure 16 Forest plot of the improvement of constipation symptoms in breast cancer patients after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

-0.18, Figure 18). The sensitivity analysis revealed that the
exclusion of individual studies did not substantially alter the
magnitude of the overall effect, indicating the stability and
robustness of the results.

Publication bias

The funnel plot showed slight asymmetry (Figure 19). We
speculated that there may be some publication bias, but it
was difficult to quantify.

© Gland Surgery. All rights reserved.

Discussion

BC is the tumor type with the highest incidence worldwide
and the leading cause of cancer death in women (3,29). The
incidence and mortality of BC have increased globally over
the past decade (2,5,29). In 2015, there were approximately
303,600 new BC cases and 70,400 breast cancer deaths in
China. The incidence and mortality of BC in China are
expected to continue to increase by 2030 (2). With the
advancement of modern medicine, early diagnosis of cancer,
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Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 2674 1728 27 3333 1523 ——=»— -040[-0.93, 0.13]1  8.71
Montagnese 2020 216 6.48 147 216 8.15 163 - -0.11[-0.30, 0.08] 69.20
Pasyar 2019 (T0) 20 499 1629 20 1.66 7.44 —=—— 0.26[-0.35, 0.87]  6.60
Pasyar 2019 (T2) 20 277 9.61 20 6.66 18.66 —_— -0.26[-0.87, 0.35] 6.60
Zhu 2020 18 37 101 18 1.8 7.1 0.21[-0.43, 0.85] 5.98
Moros 2010 10 6.6 14 7 95 162 < -0.18[-1.10, 0.731 291
Overall <> -0.10[-0.26, 0.06]
Heterogeneity:12=0.00, 12=0.00%, H2 = 1.00
Test of 8,= 6, Q(5) =3.74, p=0.59
Testof 6=0:z2=-1.27,p=0.20
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Random-effects REML model

Figure 17 Forest plot of the improvement of diarrhea symptoms of breast cancer patients after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

Exercise Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Shobeiri 2016 27 5555 3459 27 6543 36.37 —i— -0.27[-0.80, 0.25] 13.53
Aydin 2021 24 0 167 24 333 289 —W— -1.39[-2.01, -0.77] 11.66
Montagnese 2020 216 11.42 20.67 224 16.96 25.25 . 3 -0.24[-0.43, -0.05] 21.26
Pasyar 2019 (T0) 20 36.64 38.82 20 3331 35.85 —#— 0.09[-0.52, 0.70] 11.93
Pasyar 2019 (T1) 20 8.88 1455 20 26.28 2847 —a— -0.75[-1.38, -0.12]  11.52
Pasyar 2019 (T2) 20 277 961 20 11.1 16.24 —— -0.61[-1.23, 0.01] 11.66
Zhu 2020 18 17 23 18 59 131 —— -0.44[-1.08, 0.21] 11.21
Moros 2010 10 20 281 7 333 272 —a— -0.46 [-1.38, 0.47] 7.23
Overall - -0.48[-0.78, -0.18]
Heterogeneity:12=0.10, 12 = 60.54%, H2=2.53
Test of 6,=6;:Q(7) = 16.49, p = 0.02
Testof 6=0:2=-3.12,p =0.00

2 -1 0 1

Random-effects REML model

Figure 18 Forest plot of the improvement of the economic status of breast cancer patients after exercise. SD, standard deviation; CI,

confidence interval; REML, restricted maximum likelihood.

drug treatment, radiotherapy, and surgical intervention have
increased the survival time of BC patients (6). However,
along with improving prognosis, health-related QoL has
become even more important.

The increasing incidence of BC and the high survival
rates of BC patients suggest the importance of targeting
health-related quality of life (HRQoL) and understanding
its relationship to lifestyle, including diet and physical
activity. A healthy lifestyle is associated with a better
QoL. In turn, it promotes good prognosis and low
mortality (13). Exercise represents a healthy way of life.

© Gland Surgery. All rights reserved.

Studies have found that exercise can moderately improve
cardiovascular fitness during cancer treatment. In addition,
resistance exercise can also increase muscle strength
(9,12,13,30,31). Exercise appears to be a feasible, well-
tolerated, and promising strategy for improving physical
and psychological outcomes in BC survivors. A study
showed that low- to moderate-intensity exercise programs
could relieve some symptoms in BC patients and could be
considered as part of recovery (8). Other studies have shown
that implementing a regular exercise program for patients
during or after cancer treatment can improve QoL. Exercise
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Figure 19 Funnel plot (global health status). CI, confidence

interval.

could lead to optimal body weight, cardiorespiratory
fitness, decrease fatigue, neuromuscular integrity, increased
muscle strength and flexibility, and improved psychosocial
functioning (8,9,11,13-16,30,32-34).

BC patients enter a long recovery period after
undergoing surgery, radiation therapy, chemotherapy,
and endocrine therapy. BC rehabilitation includes three
aspects: physiological, psychological, and social life. The
physiological rehabilitation of BC patients determines
the level of psychological rehabilitation and social activity
participation. Rehabilitation exercise is the easiest way
for BC patients to obtain exercise. Rehabilitation exercise
during the recovery period of BC patients plays a decisive
role in their quality of life, so it is necessary to conduct
rehabilitation exercise after BC surgery.

Numerous studies have confirmed the positive effects
of exercise for BC survivors. However, we still lack a
systematic quantitative standard to further conduct in-
depth research on the improvement of the QoL of BC
patients by exercise. HRQoL evaluation has become the
focus of medical workers. EORTC QLQ-C30 is one of the
commonly used scales to evaluate the HRQoL of cancer
patients (17). The scale consists of 30 questions, comprising
5 functions (physiological, daily life, cognitive, emotional
and social functions), 3 symptoms (fatigue, pain, nausea
and vomiting), overall health status, overall QoL, and
another 6 separate items (sleep quality, appetite, diarrhea,
constipation, dyspnea, and economic status) were used to
measure the patient’s QoL. All measurements are calculated
into a score. The score is directly proportional to the
patient’s QoL (17,19).

Therefore, this meta-analysis conducted a summary and

© Gland Surgery. All rights reserved.
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in-depth analysis of RCTs on the improvement of the QoL
of BC patients by exercise based on the EORTC QLQ-C30
scale. This study hoped to explore the improvement of the
QoL of BC patients through exercise from a quantitative
point of view, and to propose optimization suggestions for
the treatment plan of BC survivors, so as to further improve
the QoL of BC patients.

The results of this meta-analysis showed that exercise
could significantly improve the overall health status of BC
patients (Hedges’s g =0.81, 95% CI: 0.27, 1.34). In terms
of improving the function of BC patients by exercise,
we found that exercise could significantly improve the
physiological function (Hedges’s g =0.78, 95% CI: 0.34,
1.22), the function of daily life (Hedges’s g =0.45, 95% CI:
0.13, 0.77), emotional function (Hedges’s g =0.52, 95% CI:
0.20, 0.84), and social function (Hedges’s g =0.42, 95% CI:
0.31, 0.53). However, exercise had no significant effect on
the improvement of cognitive function of patients (Hedges’s
g=0.17,95% CI: ~0.06, 0.41).

In terms of improving the symptoms of BC patients
with exercise, we found that exercise could significantly
reduce fatigue (Hedgess g =-0.51, 95% CI: -0.84, -0.19),
nausea and vomiting (Hedges’s g =-0.35, 95% CI: -0.60,
-0.10), insomnia symptoms (Hedges’s g =-0.59, 95% CI:
-0.91, -0.26) and financial difficulties (Hedges’s g =-0.48,
95% CI: -0.78, -0.18). However, the effect of exercise on
pain symptoms (Hedges’s g =-0.37, 95% CI: -0.92, 0.18),
anorexia symptoms (Hedges’s g =-0.71, 95% CI: -1.76,
0.34), constipation symptoms (Hedges’s g =-0.13, 95% CI:
-1.28, 0.02), and diarrhea symptoms (Hedges’s g =-0.10,
95% CI: -0.26, 0.06) were not significantly improved.

We believe that exercise has a significant effect on
improving the QoL of BC patients. It has a significant
effect on improving the overall health status and functional
status of the body. Exercise can effectively relieve various
discomfort symptoms of patients, such as fatigue, nausea
and vomiting, and insomnia. However, we found that
exercise did not significantly improve the cognitive function
of patients. Cognition is the process in which the human
brain receives external information, processes it, and
converts it into internal mental activities, thereby acquiring
knowledge or applying knowledge. It includes aspects such
as memory, language, visuospatial, executive, calculation,
and comprehension judgments.

We speculate that cognitive enhancement is due to
regeneration and repair of damaged neural tissue, increased
intrasynaptic transmission, and activation of excitability in
the ascending reticular system of the brain. However, there
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are currently no reliable studies showing that exercise has
a reparative effect on cranial nerves. We also believe that
the effect of exercise on improving cognitive function in
cancer patients can be further explored. Our study showed
that exercise did not significantly improve pain symptoms,
appetite loss symptoms, constipation, or diarrhea symptoms.
This may be due to limitations of the current study, or
because the studies we included were not comprehensive
enough. Therefore, we believe that relevant research should
further clarify the relationship between exercise and the
improvement of the above symptoms.

A study have indicated that exercise programs (aerobic
and/or other resistance training programs) are believed to
be more effective when performed at home (35). Because
daily physical activity, using one’s own equipment, in a
safe and hygienic home environment, and away from the
hospital environment can improve patient QoL and reduce
depression. Therefore, follow-up research can further
explore the implementation site of the patient’s exercise
program to obtain better treatment effects.

Based on the QLQ-C30 scale, we can explain the great
benefits of exercise for BC patients from the perspective
of QoL improvement. However, we believe that its effect
on improving the QoL of BC patients still needs further
research.

There are some limitations to this study. We found that
relevant studies had relatively small trial sizes and focused
on different outcomes. The measures employed, as well
as the timing, type, and duration of the intervention, also
varied across studies. In particular, there is a lack of long-
term large RCTs in this area (36-41). There are some
publication biases in the funnel plot, so further subgroup
analysis and larger scale experiments are necessary.
In conclusion, we still need more definitive clinical
evidence before routinely incorporating physical activity
interventions into general rehabilitation guidelines for BC
patients.

Conclusions

In summary, this study quantitatively analyzed the
improvement of exercise QoL in BC patients according
to the QLQ-C30 QoL scale. The findings indicated
a significant positive impact of exercise on the overall
physical health and various functions of the body (including
physiological function, daily life function, emotional
function, and social function) among breast cancer
survivors. Exercise also significantly reduced the symptoms
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Chen et al. Exercise improves QoL in breast cancer patients

of fatigue, nausea and vomiting, and insomnia.

We suggest that exercise can be used as an adjuvant
therapy for BC survivors, thereby substantially improving
the QoL of patients. Adopting exercise is a cost-effective
and effective way for recovering BC patients, including
running, brisk walking, Tai Chi, and other exercise
activities. It is not only easy to control, but also helps to
improve the quality of life of BC patients.
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