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a b s t r a c t

Objective: To evaluate evidence from published systematic reviews about the effectiveness of exercise
interventions on fatigue management in breast cancer patients.
Methods: PubMed, Web of Science, the Cochrane Library, the Cumulative Index of Nursing and Allied
Health (CINAHL), Embase databases, the China National Knowledge Infrastructure (CNKI), the Wanfang
database, the China Biomedical Literature Database (CBM), and the VIP database were searched to
identify relevant systematic reviews. The reviews which assessed exercise interventions on cancer-
related fatigue (CRF) in breast cancer patients were included. Quality of evidence was evaluated by
the Grade of Recommendation, Assessment, Development, and Evaluation (GRADE) tool. The Assessment
of Multiple Systematic Reviews (AMSTAR) appraisal tool was used to evaluate the methodological quality
of included systematic reviews.
Results: Twenty-four systematic reviews met all the inclusion criteria. The overall mean score for
AMSATR is 7.38 and ranged from 4 to 10 points. In addition, 21 reviews arrived at positive conclusions,
which exercises could reduce CRF, and 3 obtained that exercise does not affect fatigue. As for GRADE, 8 of
the reviews were graded as ‘moderate’, 2 of the studies were ‘very low’, and the others were ‘low’.
Conclusions: Aerobic and resistance exercise can be regarded as beneficial to CRF in breast cancer pa-
tients, and limited evidence exists that yoga had an effect on reducing fatigue. The quality of the current
systematic review is still far from satisfactory.
© 2020 Chinese Nursing Association. Production and hosting by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� Breast cancer is the most frequently diagnosed cancer among
women.

� Considerable systematic reviews have been conducted in un-
derstanding the effect of exercise on cancer-related fatigue
(CRF).

� Exercise is an acceptable intervention in breast cancer patients,
with minimal negative effects.

What is new?
ing Association.

roduction and hosting by Elsevie
� Aerobic and resistance exercise can be regarded as beneficial to
CRF in breast cancer patients.

� The methodological quality of the included systematic reviews
still needs to improve.

� High-quality evidence for the effectiveness of exercise in-
terventions is limited.
1. Introduction

Breast cancer is the most frequently diagnosed cancer and the
leading cause of cancer death among women, followed by colo-
rectal and lung cancer for incidence, and vice versa for mortality
[1,2]. There will be approximately 2.09 million new cases of breast
cancer in 2018 [3]. The incidence rate of breast cancer was stable
over the past few decades [4,5]. Increasing life expectancy and
declines in infection-related diseases are offset by an upsurge in
cancers more common inwealthier countries and associated with a
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so-called western lifestyle. The prevalence of breast cancer is ex-
pected to increase rapidly with human development [1].

Fatigue is a pervasive symptom in patients with cancer and is
nearly universal in those receiving chemotherapy and/or radio-
therapy [6]. Cancer-related fatigue (CRF) is a disturbing and debil-
itating symptom and negatively impacts daily functioning [7],
including an ongoing reduction in physical activity, sleep quality,
and increasing depression, anxiety and mood disturbance. These
detrimental effects contribute to the low quality of life and prob-
ably lead to a heavy financial burden for family and society [8]. To
identify efficacious clinical management strategies are therefore
needed [9]. Exercise is a cost-effective, accessible, and relatively
simple method with minimal side effects of decreasing fatigue [10].

Considerable systematic reviews have been conducted in un-
derstanding the effect of exercise on CRF. However, these reviews
vary in scope, quality, andmethodology, and at times report diverse
findings which can cause great confusion [11]. It is necessary to
perform an umbrella review of these systematic reviews to inform
future related trials and policy. Therefore, the aim of this study was
to present an umbrella review of the range and validity of the
diverse exercise interventions targeted at reducing CRF among
breast cancer patients and provide recommendations for future
research.

2. Methods

2.1. Search strategy

A comprehensive search was performed in PubMed, Web of
Science, the Cochrane Library, the Cumulative Index of Nursing and
Allied Health (CINAHL), the Embase databases, the China National
Knowledge Infrastructure (CNKI), the Wanfang database, the China
Biomedical Literature Database (CBMdisc), and the VIP database till
October 2019. The relevantMedical Subject Headings (MeSH) terms
and free text included four themes “exercise”, “breast cancer”,
“fatigue”, and “systematic review” (see Table I in Appendix A). We
manually searched the references of selected articles for any
additional studies that were not captured by the electronic search.
And all obtained articles stored in EndNote X8.

2.2. Inclusion and exclusion criteria

The inclusion and exclusion criteria followed the PICO frame-
work: (1) Types of Participants: Adults (>18 years) with breast
cancer diagnosis, but recruited females aimed to breast cancer
prevention or no data could be extracted for a sample of breast
cancer patients were excluded; (2) Types of Interventions: Studies
which involved specific exercise interventions, such as aerobic
training, resistance training, Yoga, Tai Chi, Qigong and so on, Studies
with too few details available about the exercise intervention or
involved drug-based interventions were excluded; (3) Types of
Comparison: Not specified; (4) Types of Outcome measures: CRF
was the primary outcome; (5) Other: publication type is systematic
review and meta-analysis. The language published was in English
or Chinese.

2.3. Study selection and data extraction

After duplicates removed, two investigators (Jiang and Yun)
independently assessed the eligible systematic reviews (SRs)/meta-
analyses (MAs) according to inclusion and exclusion standards via
screening titles and abstracts. After that, relevant full-text articles
were obtained for selecting. Any disagreements were resolved by
discussion. Data were extracted from the eligible studies by two
independent investigators (Jiang and Yun), which includes the
following items: title, first author, publication year, country, num-
ber of studies that assessed fatigue in breast cancer patients,
number of participants with breast cancer, exercise intervention,
outcome measured and conclusion. All extracted data were stored
in the Microsoft Excel file format.

2.4. Quality appraisal

Two investigators (Jiang and Yun) independently assessed the
methodological quality of included SR/MAs using the Assessment
of Multiple Systematic Reviews (AMSTAR) rating scale. The
AMSTAR with 11 questions is a reliable and valid tool, which can be
successfully used in overviews [12,13]. Items were rated as ‘0’, or ‘1’.
If no sufficient informationwas available in the article or a criterion
was lacking, this item was scored ‘0’. If sufficient information was
provided and bias was unlikely, the item was rated ‘1’. Any dis-
agreements about the rating were resolved through discussion. We
defined thresholds for total AMSTAR scores to designate low (0e3),
moderate (4e7), high (8�11) quality reviews.

In addition, the Grade of Recommendation, Assessment,
Development and Evaluation (GRADE) tool [14] was used to assess
the quality of evidence for breast cancer patients’ fatigue outcome
on 4-grade (high, moderate, low and very low quality). According to
the GRADE handbook, there are five factors reducing the quality of
the evidence, including 1) limitations in study design; 2) incon-
sistency of results; 3) indirectness of evidence; 4) imprecision; 5)
publication bias. We defined that use the risk bias tool to assess the
included clinical trials and the result showed more than half trials’
bias was moderate or high will downgrade on the study limitation,
‘I2 statistic is larger than 50% and P-value is lower than 0.05’ will
downgrade on the inconsistency, ‘differences in population, in-
terventions, comparisons, outcomes measures (PICO)’ will down-
grade on the indirectness, ‘a wide confidence interval (CI) and the
sample was fewer than 400 participants’ will downgrade on the
imprecision, and ‘publication bias was assessed to exist’ will
downgrade on the publication bias. And discrepancies were
resolved by discussion.

3. Results

3.1. Study process

Our search retrieved 1333 articles, of which 221were duplicates.
After screening titles and abstracts, 81 reports remained and were
evaluated in detail. Of these, we excluded 57 studies with reasons
that fatigue was not primary outcome focus(n ¼ 21); without
specially discussion about breast cancer (n¼ 17); without statistical
value(n ¼ 12); interventions related to acupuncture or
massage(n ¼ 4); published in Spanish (n ¼ 2); and not mention the
exact exercise intervention(n ¼ 1). A PRISMA diagram is shown in
Fig. 1.

3.2. Characteristics of included studies

The main characteristics of the 24 included reviews are sum-
marized in Table 1. The 24 SRs/MAs included four from the
Cochrane Library. Of the 24 included studies, nine articles origi-
nated from China [15e23], three from England [24e26], three from
Netherlands [27e29], the rest are from America [30,31], Germany
[32,33], Norway [34], Canada [35], Ireland [36], Australia [37], and
Colombia [38]. The number of participants varied widely from 156
to 3418. In addition, each systematic review included original trials
of which sizes ranged from 3 to 36. The number of tools to assess
CRF varied from 2 to 13. The included reviews were published in
2010 or later, except one in 2006 [35]. The Meta-analyses all



Fig. 1. PRISMA flow diagram for search and selection process.
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included randomized clinical trials.
As for the GRADE, 8 of the reviews were graded as ‘moderate’, 2

of them were ‘very low’, and the others were ‘low’ (see Table II in
Appendix A).

Three studies’ results [16,18,22] show that there were no sig-
nificant differences between the exercise group and the control
group. And two of them were graded as ‘low’, one was ‘very low’.
They were all from China.
3.3. Methodological quality of included studies

The overall mean AMSTAR methodological quality score for
included systematic reviews was 7.375 and ranged from 4 to 10
points. None reviews achieved a perfect score of 11/11, though four
reviews achieved 10/11, one review scored 9/10, four reviews ach-
ieved 8/11, six reviews scored 6/11 and one scored 4/10. Therefore,
nine reviews were high methodological quality articles, the others
were moderate. (see Table III in Appendix A). Fig. 2 provided the
total score of each item of AMSTAR evaluation.
4. Discussion

Our umbrella review provides a comprehensive assessment of
the evidence of the effectiveness of exercise interventions applied
for reducing CRF in breast cancer patients. However, high-quality
evidence for the effectiveness of these exercises is limited.

The result indicates that a broad range of exercise approaches
were applied, such as aerobic, resistance, strength, flexibility, Yoga,
Tai Chi, Qigong, and Pilates. Of 24 included studies, 18 reviews
evaluated aerobic training. Aerobic exercise is perhaps the most
common accessibility and affordability which involves training of
the cardiovascular system under aerobic conditions [39]. It includes
activities like brisk walking, running, swimming or cycling. Our
result indicated that aerobic exercise is a supportive intervention
on reducing CRF and the quality of evidence was graded as mod-
erate. These activities are cost-effectiveness and should be



Table 1
Characteristics of included studies.

Author/Year/
Country

Studies Participants Exercise CRF
assessment
tools

Effect size (95%
CI)

Heterogeneity Conclusion GRADE

Cramp et al.(2012)
[24] England

18 1183 Aerobic; strength &
flexibility;

12 SMD ¼ -0.35
(�0.51, �0.19)

P ¼ 0.060;
I2 ¼ 36%

Aerobic exercise can be regarded as beneficial for individuals with CRF during and post-cancer
therapy.

Moderate

Brown et al.(2010)
[30] America

25 1453 Aerobic; resistance; 5 ES ¼ 0.39 (0.27,
0.51)

P ¼ 0.010;
I2 ¼ 42.7

Exercise reduced CRF especially in programs that involved moderate-intensity, resistance
exercise among older cancer survivors.

Low

Meneses-Echavez
et al.(2015) [38]
Colombia

9 1156 Aerobic; resistance;
stretching;

5 SMD ¼ -0.51
(�0.81, �0.21)

P ¼ 0.001;
I2 ¼ 75%

Supervised exercise reduces CRF and must be implemented in breast cancer rehabilitation
settings.

Low

Duijts et al.(2010)
[27]
Netherlands

14 1645 Aerobic; resistance;
Yoga;

9 ES ¼ 0.315
(�0.532, �0.098)

Cochran’s
Q ¼ 0.00

The physical exercise has a positive effect on fatigue. Low

Buffart et al.(2012)
[26] England

7 383 Yoga 6 d ¼ -0.51
(�0.79, �0.22)

NR Yoga has moderate beneficial effects on fatigue. Low

Juvet et al.(2017)
[34] Norway

25 3418 Aerobic; resistance; 7 SMD ¼ -0.32
(�0.49, �0.14)

P < 0.001;
I2 ¼ 70%

An exercise intervention program can reduce fatigue in breast cancer patients. Low

Carayol
et al.(2012) [31]
America

11 1005 Aerobic; resistance;
Yoga;

4 ES ¼ �0.284
(�0.542, �0.027)

P < 0.001;
I2 ¼ 72%

Exercise intervention reduced fatigue in patients with breast cancer receiving adjuvant therapy. Low

Fong et al.(2012)
[15] China

3 202 Aerobic; aerobic&
resistance; aerobic &
strength;

3 MD ¼ �1.0
(�1.8, �0.1)

P ¼ 0.636;
I2 ¼ 0%

Physical activity was associated with slightly reduced fatigue. Low

Pan et al.(2014)
[16] China

9 544 Yoga 8 SMD ¼ �0.22
(�0.53, �0.09)

P ¼ 0.000;
I2 ¼ 72.6%

Meta-analysis revealed no significant relief of fatigue. Very Low

Zou et al.(2014)
[23] China

12 1014 Aerobic 2 RPFS scores
SMD ¼ -0.82
(�1.04, �0.60);
FACIT-F scores
SMD ¼ 0.09
(�0.07, 0.25)

RPFS scores
P < 0.001;
I2 ¼ 88.6%;
FACIT-F
scores
P < 0.001;
I2 ¼ 84.2%;

Aerobic exercise may reduce CRF in breast cancer patients receiving chemotherapy. Moderate

van Vulpen
et al.(2015) [28]
Netherlands

6 784 Aerobic; resistance; 2 ES ¼ -0.22
(�0.38, �0.05)

NR Physical exercise during adjuvant breast cancer treatment has beneficial effects on general
fatigue.

Moderate

McNeely
et al.(2006) [35]
Canada

6 319 Aerobic; resistance;
aerobic& resistance;

3 SMD ¼ 0.46
(0.23, 0.70)

NR Exercise is an effective intervention to reduce fatigue in breast cancer patients and survivors. Very Low

Song et al.(2018)
[17] China

3 156 Tai Chi 4 SMD ¼ -0.81
(�1.13, �0.48)

P ¼ 0.890;
I2 ¼ 0%

Tai Chi for more than 8 weeks has short-term ameliorative effects on CRF, especially among
patients with breast cancer.

Low

Cramer
et al.(2017) [32]
Germany

11 883 Yoga 11 Short-term
SMD ¼ �0.48
(�0.75, �0.20)
Medium-term
SMD ¼ �0.04
(�0.36, 0.29)

Short-term
I2 ¼ 72%;
Medium-term
I2 ¼ 0%;

Moderate-quality evidence supports the recommendation of Yoga as a supportive intervention
for reducing fatigue when compared with no therapy, as well as for reducing fatigue when
compared with psychosocial/educational interventions.

Short-
term:
Moderate*
Medium-
term:
Low*

Lipsett et al.(2017)
[36] Ireland

9 802 Aerobic; resistance;
aerobic& resistance;
Yoga; Qigong;

4 SMD ¼ �0.46
(�0.79, �0.14)

P ¼ 0.001;
I2 ¼ 75%

The supervised, combined aerobic-resistance exercise shows promise in alleviating fatigue. Low

Lahart et al.(2018)
[25] England

36 2556 Aerobic; resistance;
Yoga; Qigong; pilates;

4 End of
intervention
SMD ¼ -0.32
(�0.47, �0.18)
Follow-up
SMD ¼ -0.43
(�0.60, �0.26)

End of
intervention:
P < 0.001;
I2 ¼ 54%;
Follow-up:
P ¼ 0.460;
I2 ¼ 0%;

Both immediate (moderate-quality evidence) and three months or longer post-physical activity
intervention follow-up values revealed significant but small beneficial effects on fatigue
compared with controls.

Moderate*

(continued on next page)
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popularized in clinical practice. There are 14 reviews appraised
resistance exercise. Resistance exercise is aimed to rebuild muscle
mass and improve functional limitation. The resistance, flexibility
and strength training (RFST) offers immediate, cumulative, and
permanent increases in flexibility and protects one from injuring
themselves by over-stretching. Current research evidence suggests
that both aerobic and resistance exercise programs are effective in
ameliorating CRF [40]. We included 11 reviews assessed Yoga. Yoga
is a traditional Indian spiritual practice which consists of a series of
postures (asanas) that are combined with deep diaphragmatic
breathing (pranayama) and meditative techniques [41]. Only three
studies’ results showed that exercise intervention had no effect on
reducing fatigue, which were all linked to Yoga. Though Yoga has
been widely accepted as a popular means of promoting physical
and mental wellbeing, the versatility of Yoga, the difference in
patients(age, treatment modalities, stage) [42], fatigue character-
istics (intensity, distress, and interference) [43], volume (frequency,
intensity, duration), setting (physical and social environment), and
outcome measures [40] may all lead to the various results. Hence,
whether Yoga could alleviate fatigue among breast cancer patients
needs further rigorous randomized controlled trials. Additionally, a
paucity of reviews evaluated the effectiveness of the alternative
exercise traditions (Tai Chi/Qigong, Pilates and so on). The included
review about Tai Chi revealed that it has short-term ameliorative
effects on CRF and the evidence was weak. And the research of
Pilates in breast cancer is scarce, so the effect of Pilates is still
unclear.

Considering the various results, it may be attributed to the
following reasons. First, exercise interventions are complex in-
terventions [44]. Many trials have tested interventions without first
considering the mechanism of action and that was not specially
designed to manage fatigue. For example, interventions that aimed
to reduce anxiety or depression showed that fatigue did not
decrease with anxiety or depression, which leads to conclude that
these exercise interventions are not effective for reducing fatigue.
Second, we rated the quality of the included evidence using the
GRADE system varied from very low to moderate quality, which
largely due to the study design limitation. It is generally regarded as
impossible to blind participants and especially personnel in exer-
cise studies [24]. Lack of blinding of participants and personnel
might have introduced bias. Third, fatigue is an abstract, multidi-
mensional subjective experience and has significant clinical
importance. Currently, there are various tools for assessing CRF. For
example, the Brief Fatigue Inventory (BFI) comprises nine items
measured on a ten-point scale that assesses the severity of fatigue,
however, the functional assessment of cancer therapy fatigue scale
(FACT-F) consists of the 28 items of the FACT general, to assess
health-related quality of life, and an additional 13 items to assess
fatigue [7]. Their results can be ambiguous in terms of what is being
measured.

With regard to the methodological quality, the AMSTAR scores
show that the majority were of high methodological quality.
Nevertheless, as for item #5, ‘Was a list of studies (included and
excluded) provided?’, only the Cochrane reviews provided an
explicit list of excluded studies and stated the recommendations
due to the rigorous reporting standard of the Cochrane library.
Additionally, the item #8, ‘Was the scientific quality of the included
studies used appropriately in formulating conclusions?’, these
included reviews that assessed the publication bias always without
bias, in contrast, the unreported publication bias is worth exploring
whether it exists.

This umbrella review only included studies written in English
and Chinese. In addition, the result of our umbrella review all relies
on previous SRs/MAs, the possibility exists that trials with negative
results might not have been reported so that missed in our search.



Fig. 2. Total score of 24 reviews for each item of AMSTAR.
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Besides the current reviews included most of trials assessed the
short-term (less than 6 months) effectiveness of exercise on CRF
which is a potential source of heterogeneity. However, CRF is a
chronic symptom, and it would be advisable to include the longer
follow-up period (beyond 6 months post-randomization) because
long-term intervention could better prove its effect on fatigue
management [45,46]. Based on the above, it has been possible to
suggest key components of future exercise interventions for fatigue
in breast cancer patients. Firstly, future research is required to
clarify the effectiveness of different intervention modalities (fre-
quency, intensity, time and type) for breast cancer patients with
fatigue to allow determination of exercise dose-response. Secondly,
it is essential for future randomized controlled trials and Meta-
analyses should not only focus on the effects of exercise on fa-
tigue but also how to improve breast cancer patients’ adherence to
exercise protocols. Thirdly, additional studies are needed to eval-
uate the cost-analysis and adverse events of exercise. Fourthly,
there is an urgent need for innovative methods to generate high-
quality evidence.

5. Conclusion

In summary, aerobic and resistance exercise can be regarded as
beneficial to CRF in breast cancer patients. But the other exercise
type has limited evidence to prove its effectiveness owing to the
insufficient and low-quality trials. The quality of the current sys-
tematic reviews is still far from satisfactory and it is still challenging
in CRF management. Future research is required to focus on the
application of novel research designs, high-quality trials with long-
term follow-up, and the optimal dose of exercise.

Funding

National Natural Science Foundation of China of China (grant
71363004, 71663002, 71704071), the Fundamental Research Funds
for the Central Universities (lzujbky-2016-ct14, lzujbky-2018-ct05,
lzujbky-2018-77), National Research Training Program of Gansu
Provincial Hospital (19SYPYA-4).

Declaration of competing interest

The authors declare no conflict of interest.

CRediT authorship contribution statement

Mengyao Jiang: Formal analysis, Writing - original draft,
Writing - review & editing. Yuxia Ma: Conceptualization, Writing -
review & editing. Bei Yun: Formal analysis, Writing - review &
editing. Qing Wang: Writing - review & editing. Can Huang:
Writing - review & editing. Lin Han: Supervision.
Acknowledgement

None.

Appendices. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.ijnss.2020.03.001.

References

[1] Ginsburg O, Bray F, Coleman MP, Vanderpuye V, Eniu A, Kotha SR, et al. The
global burden of women’s cancers: a grand challenge in global health. Lancet
2017;389:847e60. https://doi.org/10.1016/S0140-6736(16)31392-7.

[2] Harbeck N, Gnant M. Breast cancer. Lancet 2017;389:1134e50. https://
doi.org/10.1016/S0140-6736(16)31891-8.

[3] Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA A Cancer J Clin 2018;68:394e424. https://
doi.org/10.3322/caac.21492.

[4] Siegel RL, Miller KD, Jemal A. Cancer statistics 2018. CA: A Canc J Clin 2018;68:
7e30. https://doi.org/10.3322/caac.21442.

[5] Cronin KA, Lake AJ, Scott S, Sherman RL, Noone AM, Howlader N, et al. Annual
report to the nation on the status of cancer, part I: national cancer statistics.
Cancer 2018;124:2785e800. https://doi.org/10.1002/cncr.31551.

[6] Horneber M, Fischer I, Dimeo F, Rüffer JU, Weis J. Cancer-related fatigue.
Deutsches Aerzteblatt Online 2012;109:161e72. https://doi.org/10.3238/
arztebl.2012.0161.

[7] Ahlberg K, Ekman T, Gaston-Johansson F, Mock V. Assessment and manage-
ment of cancer-related fatigue in adults. Lancet 2003;362:640e50. https://
doi.org/10.1016/S0140-6736(03)14186-4.

[8] Campos MP de O, Hassan BJ, Riechelmann R, del Giglio A. Cancer-related fa-
tigue: a review. Rev Assoc M�ed Bras 2011;57:206e14. https://doi.org/
10.1016/s2255-4823(11)70046-7.

[9] Wagner LI, Cella D. Fatigue and cancer: causes, prevalence and treatment
approaches. Br J Canc 2004;91:822e8. https://doi.org/10.1038/sj.bjc.6602012.

[10] Medysky ME, Temesi J, Culos-Reed SN, Millet GY. Exercise, sleep and cancer-
related fatigue: are they related? Neurophysiol Clin/Clin Neurophysiol
2017;47:111e22. https://doi.org/10.1016/j.neucli.2017.03.001.

[11] Smith V, Devane D, Begley CM, Clarke M. Methodology in conducting a sys-
tematic review of systematic reviews of healthcare interventions. BMC Med
Res Methodol 2011;11:15. https://doi.org/10.1186/1471-2288-11-15.

[12] Pollock M, Fernandes RM, Hartling L. Evaluation of AMSTAR to assess the
methodological quality of systematic reviews in overviews of reviews of
healthcare interventions. BMC Med Res Methodol 2017;17:48. https://doi.org/
10.1186/s12874-017-0325-5.

[13] Shea BJ, Hamel C, Wells GA, Bouter LM, Kristjansson E, Grimshaw J, et al.
AMSTAR is a reliable and valid measurement tool to assess the methodolog-
ical quality of systematic reviews. J Clin Epidemiol 2009;62:1013e20. https://
doi.org/10.1016/j.jclinepi.2008.10.009.

[14] Norris SL, Meerpohl JJ, Akl EA, Schünemann HJ, Gartlehner G, Chen Y, et al. The
skills and experience of GRADE methodologists can be assessed with a simple
tool. J Clin Epidemiol 2016;79:150e8. https://doi.org/10.1016/j.jcli-
nepi.2016.07.001. e1.

[15] Fong DY, Ho JW, Hui BP, Lee AM, Macfarlane DJ, Leung SS, et al. Physical ac-
tivity for cancer survivors: meta-analysis of randomised controlled trials. Br
Med J 2012;344:e70. https://doi.org/10.1136/bmj.e70.

[16] Pan Y, Yang K, Wang Y, Zhang L, Liang H. Could Yoga practice improve
treatment-related side effects and quality of life for women with breast
cancer? A systematic review and meta-analysis. Asia Pac J Clin Oncol 2017;13:
E79e95. https://doi.org/10.1111/ajco.12329.

[17] Song S, Yu J, Ruan Y, Liu X, Xiu L, Yue X. Ameliorative effects of Tai Chi on
cancer-related fatigue: a meta-analysis of randomized controlled trials. Sup-
port Care Canc 2018;26:2091e102. https://doi.org/10.1007/s00520-018-
4136-y.

[18] Zhu GQ, Zhang X, Wang YL, Xiong HZ, Zhao YH, Sun FY. Effects of exercise
intervention in breast cancer survivors: a meta-analysis of 33 randomized
controlled trails. OncoTargets Ther 2016;9:2153e68. https://doi.org/10.2147/
ott.S97864.

[19] Yang D, Guo J, Zhang Jun. Effect of aerobic exercise on cancer-related fatigue
in breast cancer patients: a meta-analysis. J Mod Clin Med 2019;45:288e92
(in Chinese).

[20] Dong B, Xie C, Jing X, Lin L, Tian L. Yoga has a solid effect on cancer-related
fatigue in patients with breast cancer: a meta-analysis. Breast Canc Res
Treat 2019;177:5e16. https://doi.org/10.1007/s10549-019-05278-w.

[21] Zhang Y, Liang M. Meta-analysis of f aerobic exercise on cancer-related fatigue
in breast cancer patients. Chin Med Mod Dist Educ China 2012;10:122e3 (in
Chinese).

[22] Zhang J, Yang K, Tian J, Wang C. Effects of yoga on psychologic function and
quality of life in women with breast cancer: a meta-analysis of randomized
controlled trials. J Alternative Compl Med 2012;18:994e1002. https://doi.org/

https://doi.org/10.1016/j.ijnss.2020.03.001
https://doi.org/10.1016/S0140-6736(16)31392-7
https://doi.org/10.1016/S0140-6736(16)31891-8
https://doi.org/10.1016/S0140-6736(16)31891-8
https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21442
https://doi.org/10.1002/cncr.31551
https://doi.org/10.3238/arztebl.2012.0161
https://doi.org/10.3238/arztebl.2012.0161
https://doi.org/10.1016/S0140-6736(03)14186-4
https://doi.org/10.1016/S0140-6736(03)14186-4
https://doi.org/10.1016/s2255-4823(11)70046-7
https://doi.org/10.1016/s2255-4823(11)70046-7
https://doi.org/10.1038/sj.bjc.6602012
https://doi.org/10.1016/j.neucli.2017.03.001
https://doi.org/10.1186/1471-2288-11-15
https://doi.org/10.1186/s12874-017-0325-5
https://doi.org/10.1186/s12874-017-0325-5
https://doi.org/10.1016/j.jclinepi.2008.10.009
https://doi.org/10.1016/j.jclinepi.2008.10.009
https://doi.org/10.1016/j.jclinepi.2016.07.001
https://doi.org/10.1016/j.jclinepi.2016.07.001
https://doi.org/10.1136/bmj.e70
https://doi.org/10.1111/ajco.12329
https://doi.org/10.1007/s00520-018-4136-y
https://doi.org/10.1007/s00520-018-4136-y
https://doi.org/10.2147/ott.S97864
https://doi.org/10.2147/ott.S97864
http://refhub.elsevier.com/S2352-0132(20)30039-9/sref19
http://refhub.elsevier.com/S2352-0132(20)30039-9/sref19
http://refhub.elsevier.com/S2352-0132(20)30039-9/sref19
http://refhub.elsevier.com/S2352-0132(20)30039-9/sref19
https://doi.org/10.1007/s10549-019-05278-w
http://refhub.elsevier.com/S2352-0132(20)30039-9/sref21
http://refhub.elsevier.com/S2352-0132(20)30039-9/sref21
http://refhub.elsevier.com/S2352-0132(20)30039-9/sref21
http://refhub.elsevier.com/S2352-0132(20)30039-9/sref21
https://doi.org/10.1089/acm.2011.0514


M. Jiang et al. / International Journal of Nursing Sciences 7 (2020) 248e254254
10.1089/acm.2011.0514.
[23] Guo L, Yang L, He X, Song Y, Xu J. Effects of aerobic exercise on cancer-related

fatigue in breast cancer patients receiving chemotherapy: a meta-analysis.
Chin General Pract 2014;1524e8:1537. https://doi.org/10.3969/j.issn.1007-
9572.2014.13.020 (in Chinese).

[24] Cramp F, Byron-Daniel J. Exercise for the management of cancer-related fa-
tigue in adults. Cochrane Database Syst Rev 2012. https://doi.org/10.1002/
14651858.CD006145.pub3.

[25] Lahart IM, Metsios GS, Nevill AM, Carmichael AR. Physical activity for women
with breast cancer after adjuvant therapy. Cochrane Database Syst Rev 2018.
https://doi.org/10.1002/14651858.CD011292.pub2.

[26] Buffart LM, van Uffelen JGZ, Riphagen II, Brug J, van Mechelen W, Brown WJ,
et al. Physical and psychosocial benefits of yoga in cancer patients and sur-
vivors, a systematic review and meta-analysis of randomized controlled trials.
BMC Canc 2012;12. https://doi.org/10.1186/1471-2407-12-559.

[27] Duijts SFA, Faber MM, Oldenburg HSA, van Beurden M, Aaronson NK. Effec-
tiveness of behavioral techniques and physical exercise on psychosocial
functioning and health-related quality of life in breast cancer patients and
survivors-a meta-analysis. Psycho Oncol 2011;20:115e26. https://doi.org/
10.1002/pon.1728.

[28] van Vulpen JK, Peeters PHM, Velthuis MJ, van der Wall E, May AM. Effects of
physical exercise during adjuvant breast cancer treatment on physical and
psychosocial dimensions of cancer-related fatigue: a meta-analysis. Maturitas
2016;85:104e11. https://doi.org/10.1016/j.maturitas.2015.12.007.

[29] Velthuis MJ, Agasi-Idenburg SC, Aufdemkampe G, Wittink HM. The effect of
physical exercise on cancer-related fatigue during cancer treatment: a meta-
analysis of randomised controlled trials. Clin Oncol 2010;22:208e21. https://
doi.org/10.1016/j.clon.2009.12.005.

[30] Brown JC, Huedo-Medina TB, Pescatello LS, Pescatello SM, Ferrer RA,
Johnson BT. Efficacy of exercise interventions in modulating cancer-related
fatigue among adult cancer survivors: a meta-analysis. Cancer Epidemiol
Biomark Prev 2011;20:123e33. https://doi.org/10.1158/1055-9965.Epi-10-
0988.

[31] Carayol M, Bernard P, Boiche J, Riou F, Mercier B, Cousson-Gelie F, et al.
Psychological effect of exercise in women with breast cancer receiving
adjuvant therapy: what is the optimal dose needed? Ann Oncol 2013;24:
291e300. https://doi.org/10.1093/annonc/mds342.

[32] Cramer H, Lauche R, Klose P, Lange S, Langhorst J, Dobos GJ. Yoga for
improving health-related quality of life, mental health and cancer-related
symptoms in women diagnosed with breast cancer. Cochrane Database Syst
Rev 2017. https://doi.org/10.1002/14651858.CD010802.pub2.

[33] Furmaniak AC, Menig M, Markes MH. Exercise for women receiving adjuvant
therapy for breast cancer. Cochrane Database Syst Rev 2016. https://doi.org/
10.1002/14651858.CD005001.pub3.

[34] Juvet LK, Thune I, Elvsaas IKO, Fors EA, Lundgren S, Bertheussen G, et al. The
effect of exercise on fatigue and physical functioning in breast cancer patients
during and after treatment and at 6 months follow-up: a meta-analysis. Breast
2017;33:166e77. https://doi.org/10.1016/j.breast.2017.04.003.

[35] McNeely ML, Campbell KL, Rowe BH, Klassen TP, Mackey JR, Courneya KS.
Effects of exercise on breast cancer patients and survivors: a systematic re-
view and meta-analysis. Can Med Assoc J 2006;175:34e41. https://doi.org/
10.1503/cmaj.051073.

[36] Lipsett A, Barrett S, Haruna F, Mustian K, O’Donovan A. The impact of exercise
during adjuvant radiotherapy for breast cancer on fatigue and quality of life: a
systematic review and meta-analysis. Breast 2017;32:144e55. https://doi.org/
10.1016/j.breast.2017.02.002.

[37] Singh B, Spence RR, Steele ML, Sandler CX, Peake JM, Hayes SC. A systematic
review and meta-analysis of the safety, feasibility, and effect of exercise in
women with stage IIþ breast cancer. Arch Phys Med Rehabil 2018;99:
2621e36. https://doi.org/10.1016/j.apmr.2018.03.026.

[38] Francisco Meneses-Echavez J, Gonzalez-Jimenez E, Ramirez-Velez R. Effects of
supervised exercise on cancer-related fatigue in breast cancer survivors: a
systematic review and meta-analysis. BMC Canc 2015;15. https://doi.org/
10.1186/s12885-015-1069-4.

[39] Casla S, Hojman P, M�arquez-Rodas I, L�opez-Tarruella S, Jerez Y, Barakat R,
et al. Running away from side effects: physical exercise as a complementary
intervention for breast cancer patients. Clin Transl Oncol 2015;17:180e96.
https://doi.org/10.1007/s12094-014-1184-8.

[40] McNeely ML, Courneya KS. Exercise programs for cancer-related fatigue: ev-
idence and clinical guidelines. J Natl Compr Canc Netw 2010;8:945e53.
https://doi.org/10.6004/jnccn.2010.0069.

[41] Ruddy KJ, Stan DL, Bhagra A, Jurisson M, Cheville AL. Alternative exercise
traditions in cancer rehabilitation. Phys Med Rehabil Clin 2017;28:181e92.
https://doi.org/10.1016/j.pmr.2016.08.002.

[42] Courneya KS. Exercise in cancer survivors: an overview of research. Med Sci
Sports Exerc 2003;35:1846e52. https://doi.org/10.1249/
01.MSS.0000093622.41587.B6.

[43] Bennett S, Pigott A, Beller EM, Haines T, Meredith P, Delaney C. Educational
interventions for the management of cancer-related fatigue in adults.
Cochrane Database Syst Rev 2016. https://doi.org/10.1002/
14651858.CD008144.pub2.

[44] Geneen LJ, Moore RA, Clarke C, Martin D, Colvin LA, Smith BH. Physical activity
and exercise for chronic pain in adults: an overview of Cochrane Reviews.
Cochrane Database Syst Rev 2017. https://doi.org/10.1002/
14651858.CD011279.pub2.

[45] Cheng KKF, Lim YTE, Koh ZM, Tam WWS. Home-based multidimensional
survivorship programmes for breast cancer survivors. Cochrane Database Syst
Rev 2017. https://doi.org/10.1002/14651858.CD011152.pub2.

[46] Poort H, Peters M, Bleijenberg G, Gielissen MFM, Goedendorp MM, Jacobsen P,
et al. Psychosocial interventions for fatigue during cancer treatment with
palliative intent. Cochrane Database Syst Rev 2017. https://doi.org/10.1002/
14651858.CD012030.pub2.

https://doi.org/10.1089/acm.2011.0514
https://doi.org/10.3969/j.issn.1007-9572.2014.13.020
https://doi.org/10.3969/j.issn.1007-9572.2014.13.020
https://doi.org/10.1002/14651858.CD006145.pub3
https://doi.org/10.1002/14651858.CD006145.pub3
https://doi.org/10.1002/14651858.CD011292.pub2
https://doi.org/10.1186/1471-2407-12-559
https://doi.org/10.1002/pon.1728
https://doi.org/10.1002/pon.1728
https://doi.org/10.1016/j.maturitas.2015.12.007
https://doi.org/10.1016/j.clon.2009.12.005
https://doi.org/10.1016/j.clon.2009.12.005
https://doi.org/10.1158/1055-9965.Epi-10-0988
https://doi.org/10.1158/1055-9965.Epi-10-0988
https://doi.org/10.1093/annonc/mds342
https://doi.org/10.1002/14651858.CD010802.pub2
https://doi.org/10.1002/14651858.CD005001.pub3
https://doi.org/10.1002/14651858.CD005001.pub3
https://doi.org/10.1016/j.breast.2017.04.003
https://doi.org/10.1503/cmaj.051073
https://doi.org/10.1503/cmaj.051073
https://doi.org/10.1016/j.breast.2017.02.002
https://doi.org/10.1016/j.breast.2017.02.002
https://doi.org/10.1016/j.apmr.2018.03.026
https://doi.org/10.1186/s12885-015-1069-4
https://doi.org/10.1186/s12885-015-1069-4
https://doi.org/10.1007/s12094-014-1184-8
https://doi.org/10.6004/jnccn.2010.0069
https://doi.org/10.1016/j.pmr.2016.08.002
https://doi.org/10.1249/01.MSS.0000093622.41587.B6
https://doi.org/10.1249/01.MSS.0000093622.41587.B6
https://doi.org/10.1002/14651858.CD008144.pub2
https://doi.org/10.1002/14651858.CD008144.pub2
https://doi.org/10.1002/14651858.CD011279.pub2
https://doi.org/10.1002/14651858.CD011279.pub2
https://doi.org/10.1002/14651858.CD011152.pub2
https://doi.org/10.1002/14651858.CD012030.pub2
https://doi.org/10.1002/14651858.CD012030.pub2

	Exercise for fatigue in breast cancer patients: An umbrella review of systematic reviews
	1. Introduction
	2. Methods
	2.1. Search strategy
	2.2. Inclusion and exclusion criteria
	2.3. Study selection and data extraction
	2.4. Quality appraisal

	3. Results
	3.1. Study process
	3.2. Characteristics of included studies
	3.3. Methodological quality of included studies

	4. Discussion
	5. Conclusion
	Funding
	Declaration of competing interest
	CRediT authorship contribution statement
	Acknowledgement
	Appendices. Supplementary data
	References


