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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?

e Aerobic and resistance exercise can be regarded as beneficial to
CRF in breast cancer patients.

e Breast cancer is the most frequently diagnosed cancer among e The methodological quality of the included systematic reviews
women. still needs to improve.

e Considerable systematic reviews have been conducted in un- e High-quality evidence for the effectiveness of exercise in-
derstanding the effect of exercise on cancer-related fatigue terventions is limited.
(CRF).

e Exercise is an acceptable intervention in breast cancer patients,

with minimal negative effects.

What is new?

* Corresponding author.

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
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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, and methodology, 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 relevant Medical 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 information was 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 (0—3),
moderate (4—7), 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,
‘I 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 221 were 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 = 21); without
specially discussion about breast cancer (n = 17); without statistical
value(n = 12); interventions related to acupuncture or
massage(n = 4); published in Spanish (n = 2); and not mention the
exact exercise intervention(n = 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 [15—23], three from England [24—26], three from
Netherlands [27—29], 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
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Records excluded
(n=1031)

Full-text articles excluded
(n=57):
e Did not focus on fatigue

outcomes: 21
Did not focus on breast

cancer outcomes: 17

e No meta-analysis: 12

e acupuncture or massage: 4

e written in Spanish: 2

e No
intervention: 1

exact exercise
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Fig. 1. PRISMA flow diagram for search and selection process.

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/ Studies Participants Exercise CRF Effect size (95% Heterogeneity Conclusion GRADE
Country assessment CI)
tools
Cramp et al.(2012) 18 1183 Aerobic; strength & 12 SMD = -0.35 P = 0.060; Aerobic exercise can be regarded as beneficial for individuals with CRF during and post-cancer Moderate
[24] England flexibility; (-0.51,-0.19) I*=36% therapy.
Brown et al.(2010) 25 1453 Aerobic; resistance; 5 ES =0.39 (0.27, P =0.010; Exercise reduced CRF especially in programs that involved moderate-intensity, resistance Low
[30] America 0.51) P =427 exercise among older cancer survivors.
Meneses-Echavez 9 1156 Aerobic; resistance; 5 SMD = -0.51 P =0.001; Supervised exercise reduces CRF and must be implemented in breast cancer rehabilitation Low
et al.(2015) [38] stretching; (-0.81,-021) P =75% settings.
Colombia
Duijts et al.(2010) 14 1645 Aerobic; resistance; 9 ES = 0315 Cochran’s The physical exercise has a positive effect on fatigue. Low
[27] Yoga; (-0.532, —0.098) Q = 0.00
Netherlands
Buffart et al.(2012) 7 383 Yoga 6 d=-0.51 NR Yoga has moderate beneficial effects on fatigue. Low
[26] England (-0.79, —0.22)
Juvet et al.(2017) 25 3418 Aerobic; resistance; 7 SMD = -0.32 P < 0.001; An exercise intervention program can reduce fatigue in breast cancer patients. Low
[34] Norway (-0.49, —0.14) PP =70%
Carayol 11 1005 Aerobic; resistance; 4 ES=-0.284 P < 0.001; Exercise intervention reduced fatigue in patients with breast cancer receiving adjuvant therapy. Low
et al.(2012) [31] Yoga; (~0.542, —0.027) I> = 72%
America
Fong et al.(2012) 3 202 Aerobic; aerobic& 3 MD = —-1.0 P =0.636; Physical activity was associated with slightly reduced fatigue. Low
[15] China resistance; aerobic & (-1.8,-0.1) P=0%
strength;
Pan et al.(2014) 9 544 Yoga 8 SMD = —-0.22 P = 0.000; Meta-analysis revealed no significant relief of fatigue. Very Low
[16] China (-0.53, -0.09) I?=72.6%
Zou et al.(2014) 12 1014 Aerobic 2 RPFS scores RPFS scores  Aerobic exercise may reduce CRF in breast cancer patients receiving chemotherapy. Moderate
[23] China SMD = -0.82 P < 0.001;
(—-1.04, —0.60); P = 88.6%;
FACIT-F scores  FACIT-F
SMD = 0.09 scores
(-0.07, 0.25) P < 0.001;
P = 84.2%;
van Vulpen 6 784 Aerobic; resistance; 2 ES =-0.22 NR Physical exercise during adjuvant breast cancer treatment has beneficial effects on general Moderate
et al.(2015) [28] (-0.38, —0.05) fatigue.
Netherlands
McNeely 6 319 Aerobic; resistance; 3 SMD = 0.46 NR Exercise is an effective intervention to reduce fatigue in breast cancer patients and survivors. Very Low
et al.(2006) [35] aerobic& resistance; (0.23, 0.70)
Canada
Song et al.(2018) 3 156 Tai Chi 4 SMD = -0.81 P = 0.890; Tai Chi for more than 8 weeks has short-term ameliorative effects on CRF, especially among Low
[17] China (-1.13,-048) P =0% patients with breast cancer.
Cramer 11 883 Yoga 11 Short-term Short-term Moderate-quality evidence supports the recommendation of Yoga as a supportive intervention Short-
et al.(2017) [32] SMD = —0.48 P =72%; for reducing fatigue when compared with no therapy, as well as for reducing fatigue when  term:
Germany (-0.75, —0.20) Medium-term compared with psychosocial/educational interventions. Moderate*
Medium-term  I? = 0%; Medium-
SMD = —0.04 term:
(-0.36, 0.29) Low*
Lipsett et al.(2017) 9 802 Aerobic; resistance; 4 SMD = —0.46 P =0.001; The supervised, combined aerobic-resistance exercise shows promise in alleviating fatigue.  Low
[36] Ireland aerobic& resistance; (-0.79, —0.14) PP =75%
Yoga; Qigong;
Lahart et al.(2018) 36 2556 Aerobic; resistance; 4 End of End of Both immediate (moderate-quality evidence) and three months or longer post-physical activity Moderate*
[25] England Yoga; Qigong; pilates; intervention intervention: intervention follow-up values revealed significant but small beneficial effects on fatigue
SMD = -0.32 P < 0.001; compared with controls.
(-047, —0.18) P> = 54%;
Follow-up Follow-up:
SMD = -0.43 P = 0.460;
(-0.60, —0.26) P = 0%;

(continued on next page)
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Table 1 (continued )

GRADE

Heterogeneity Conclusion

Effect size (95%

assessment CI)

CRF
tools

Studies Participants Exercise

Author/Year/
Country

There was no significant difference between the Yoga groups and the control groups on fatigue Low

0.560;
0%

P=

SMD = 0.11

Yoga

274

Zhang et al. (2012) 5

12

(~0.12, 0.35)

SMD

[22] China
Singh et al.(2018)

Compared with usual care, there were moderate effects in favor of exercise for fatigue Moderate

P < 0.010;

0.30

Aerobic; resistance; Yoga 13

2878

31

[37] Australia
Zhu et al.(2016)

Low

There was no difference on fatigue between the intervention and control groups.

P < 0.001;

3 MD = -0.06
B

Aerobic; resistance;

1641

12

71%

(~1.42, 1.30)

aerobic& resistance&
stretching; Yoga;

[18] China

Exercise during adjuvant treatment for breast cancer can be regarded as a supportive self-care Moderate*

intervention that probably results in less fatigue.

0.010;
=29%

P=

6 SMD = -0.28

Aerobic; resistance;

1698

19

Furmaniak et al.

12

(~0.41, —0.16)

(2016) [33]
Germany
Velthuis et al.

Supervised aerobic exercise programs during breast cancer treatment seem to be promising and Low

feasible therapy in the management of CRF.

0.080;

P=

SMD = 0.29

6

Aerobic; resistance;

674

12

44.2%

12

(0.06,0.52)

aerobic& resistance&

stretching

Yoga

(2010) [29]

M. Jiang et al. / International Journal of Nursing Sciences 7 (2020) 248—254

Netherlands
Dong et al. (2019) 17

Yoga can be considered as an alternative therapy for relieving fatigue in breast cancer patients Moderate

who have completed treatment or are undergoing anti-cancer treatment
Aerobic exercise can effectively improve CRF in breast cancer patients

P < 0.001;

12
P

SMD = -0.83

11

2183

=81%

(~1.34, —0.32)

SMD

[20] China
Zhang et al. (2012) 9

Low

0.040;

51.7%

0.280;
= 88%

0.39

Aerobic

602

P

(0.23,0.56)
SMD = -0.52

[21] China
Yang et al. (2019) 12

Low

Aerobic exercise in breast cancer patients can improve the symptoms of CRF.

P=

Aerobic

1232

12

(-1.21, -0.13)

[19] China

Note: *The quality of evidence was graded by the Cochrane Library review itself.

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.
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Fig. 2. Total score of 24 reviews for each item of AMSTAR.

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.
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