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Abstract

Purpose: To evaluate the use of exercise in managing fatigue in breast cancer patients
undergoing adjuvant radiotherapy. To explore the effectiveness of different exercise
practices and explore how optimum management of fatigue might be achieved. Method: A
CINAHL (Cumulative Index to Nursing and Allied Health Literature) database search of
literature was undertaken and publications screened for retrieval with 24 qualifying for
inclusion in the review. Results: There is evidence to support various forms of exercise
including aerobic, resistance, alternative and combination exercise in the management of
fatigue in early stage breast cancer patients undergoing adjuvant radiotherapy. The
benefits of exercise for patients with later stage and metastatic disease is less clear and
there is a lack of published research related to this category of patient.
Conclusion: Exercise is considered a safe, non-pharmacological intervention for early
stage breast cancer patients receiving adjuvant radiotherapy. Further investigation is
required into optimum exercise interventions and the effectiveness and viability of
supervised and unsupervised models. Patient centred tailored advice and guidance needs
to be developed and effectively promoted by therapeutic radiographers in order for
patients to fully realise the benefit.

Background

Breast cancer is the most common cancer diagnosed in the United Kingdom. In 2015, there
were 55,122 new cases of invasive breast cancer diagnosed and 11,563 breast cancer
deaths.1 Cancer Research UK indicate that 81% of patients had surgery, 63% had radio-
therapy and 34% had chemotherapy as part of the treatment management for breast
cancer.1 Despite the proven benefits of chemotherapy, radiotherapy and hormone blocking
therapy, treatment-associated fatigue is often identified as the most prevalent complaint
affecting the quality of life (QoL) among breast cancer patients.2,3 This fatigue is a mul-
tifaceted, subjective and physiologic state characterised by persistent, overwhelming
exhaustion and decreased capacity for physical and mental work that is not relieved by
rest.4 During a course of radiotherapy, treatment-related fatigue gradually increases in
severity and the number of patients reporting it also increases.5 Despite this, the aetiology
of fatigue is not well defined and the incidence ranges from 30 to 70% in women with
breast cancer, reaching up to 80% when undergoing radiotherapy.6 Combined effects of
treatment plus decreased levels of activity during treatment reduce the capacity for physical
performance.7 This review is undertaken in order to evaluate the use of exercise in
managing fatigue in breast cancer patients and to inform the therapeutic radiographer of
the effectiveness of different exercise approaches and explore how optimum management
of fatigue might be achieved.

Methods

A search of literature was carried out on the electronic CINAHL (Cumulative Index to
Nursing and Allied Health Literature) database. The database was searched for the fol-
lowing terms: breast cancer, breast carcinoma, cancer-related fatigue, adjuvant therapy
and exercise. Full text and English language articles were cross referenced. Date limitation
was applied for articles between 2005 and 2018. Potentially relevant publications were
screened for retrieval. 30 potentially relevant articles were identified using the search
strategy outlined in Table 1. Of these 30 articles, six were excluded due to non-relevance
to the subject area. 24 relevant publications were used for the main analysis within this
review.
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Discussion

Historically, patients have been advised to avoid exercise and
conserve energy during cancer treatments such as chemotherapy
and radiotherapy. However, today it is widely accepted that
exercise is safe and can combat fatigue, improve physical func-
tioning and QoL.8 Aerobic exercise or cardiovascular fitness
exercise aims to strengthen the heart and lungs, it raises the heart
rate and enhances circulatory and respiratory efficiency. Resis-
tance training improves muscular strength and endurance and
can be achieved by movement of limbs against resistance pro-
vided by one’s own body weight/gravity, elasticated bands or
weights. There is still much debate regarding which type of
exercise is most effective with research exploring aerobic exercise,
resistance training, combinations of aerobic and resistance exer-
cises as well as alternative exercise approaches.

Combined exercise approaches (aerobic and resistance
exercises)

The majority of research studies explore the impact of combined
exercise approaches including both aerobic and resistance exer-
cises. Mustain et al.5 conducted a randomised controlled trial
(RCT) where participants were either assigned to a control group
(with no exercise intervention) or to an exercise group. The
exercise group were asked to increase their baseline number of
steps in a day over 4 weeks and they also received a tailored
resistance band exercise prescription progressing from low-to-
moderate intensity during the trial. In total, 38 patients completed
the study and by the end of the intervention, the exercise group
had increased their number of daily steps in contrast to the
control non-exercise group whose daily steps had decreased from
the baseline. Participants in the exercise group demonstrated
improvements in reported fatigue levels from baseline to post
intervention and continued improvement up to the 3-month
follow-up point. The control group exhibited smaller improve-
ment in fatigue levels from baseline to post intervention, but the
fatigue levels worsened overall from the baseline to the 3-month

review point. A statistical trend towards significantly lower fatigue
in the exercise group than control group post intervention
(p= 0·07) and at the 3-month follow-up (p < 0·05) was observed.5

Results using the Functional Assessment of Chronic Illness
Therapy (FACIT) subscale also supported this (p< 0·05). This
study, however, included both breast cancer and prostate cancer
patients and therefore has not concentrated solely on the incident
of breast cancer patient fatigue. The relatively small sample size is
also a limiting factor however the evidence that the non-exercise
group experience a reduced physical performance is also sup-
ported by the finding of Mock et al.7 evaluating 119 participants
and concluding that treatment-related toxicities in combination
with physical inactivity results in a decreased physical perfor-
mance. An aerobic exercise only trial was conducted by Mock
et al.7 where breast cancer patients receiving adjuvant treatment
were randomised into ‘usual care’ group or exercise group. The
exercise entailed a brisk walk for 15 minutes increasing to
30 minutes as training progressed. Fatigue was measured in the
119 participants using the Piper fatigue scale. The programme ran
for as long as the treatment regimen did. This study found a
statistically significant (p= 0·03) difference in fatigue levels after
aerobic exercise using a pre-test/post-test methodology.7

Hsieh et al.9 carried out a trial in 96 patients undergoing active
treatment for breast cancer using an individualised whole-body
approach, aerobic/resistance training. The sessions were indivi-
dually supervised and lasted around 60 minutes, two to three
times weekly over a period of 6 months. The Revised Piper
Fatigue scale was used to measure fatigue rather than the FACIT
subscale used by Mustain et al.5 Breast cancer patients were
allocated to one of four groups; patients who received surgery
alone; surgery and chemotherapy; surgery and radiotherapy or
the chemotherapy and radiotherapy group. The exercise inter-
vention showed significant (p< 0·05) improvements in all groups
in cognitive function, positive behaviour, cardiopulmonary
function and experienced fatigue.9

Campbell et al.10 conducted a randomised controlled pilot
study with 22 breast cancer patients, also exploring the impact of

Table 1. CINAHL (Cumulative Index to Nursing and Allied Health Literature) database

Search ID # Search terms Search options Last run via Results

S6 (S1 AND S2) AND adjuvant therapy Limiters—Date Published: 20060101–20171231
Expanders—Apply equivalent subjects
Search modes—Boolean/Phrase

Interface—EBSCOhost Research Databases
Search Screen—Basic Search
Database—CINAHL Complete

30

S5 (S1 AND S2) AND adjuvant therapy Limiters—Date Published: 20060101–20171231
Expanders—Apply equivalent subjects
Search modes—Find all my search terms

Interface—EBSCOhost Research Databases
Search Screen—Basic Search
Database—CINAHL Complete

57

S4 (S1 AND S2) AND adjuvant therapy Expanders—Apply equivalent subjects
Search modes—Find all my search terms

Interface—EBSCOhost Research Databases
Search Screen—Basic Search
Database—CINAHL Complete

63

S3 S1 AND S2 Expanders—Apply equivalent subjects
Search modes—Find all my search terms

Interface—EBSCOhost Research Databases
Search Screen—Basic Search
Database—CINAHL Complete
CINAHL Complete

344

S2 Cancer-related fatigue AND exercise Limiters—Available in Library Collection
Expanders—Apply equivalent subjects
Search modes—Find all my search terms

Interface—EBSCOhost Research Databases
Search Screen—Basic Search
Database—CINAHL Complete

926

S1 Breast cancer OR breast carcinoma Limiters—Available in Library Collection
Expanders—Apply equivalent subjects
Search modes—Find all my search terms

Interface—EBSCOhost Research Databases
Search Screen—Basic Search
Database—CINAHL Complete

318,393

Note: Search strategy.
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a combined exercise programme, but did not find a statistically
significant reduction in fatigue levels between the exercise group
and control ‘usual care’ group during their 12-week study among
patients undergoing adjuvant treatment (p= 0·115). A trend
towards lower levels of fatigue was observed but not deemed
statistically significant using the Piper fatigue scale. A limitation
of the study was that it only included a relatively small sample size
and only included women who had early stage breast cancer.
Perhaps not fully representative of the complete spectrum of
patients with breast cancer.

A review of 32 studies by Furmaniak et al. in 2016 resulted in a
systemic analysis of nine studies exploring physical exercise in
breast cancer patients undergoing adjuvant therapies. The review
concluded that combined exercise programmes appear to slightly
decrease symptoms of treatment-related fatigue.11 Ligibel et al.12

conducted another aerobic exercise study over 12 weeks using
moderate-intensity level exercise in 41 sedentary breast cancer
patients. An activity goal of 150 minutes of aerobic exercise per
week was set. Fatigue was assessed using the European Organi-
sation for Research and Treatment of Cancer tool (EORTC).
Again, there was a trend towards improved QoL with a decrease
in symptoms of treatment-related fatigue, although the findings
were not statistically significant (p= 0·08).12

The review of the combined exercise approach provides clear
support for the inclusion of exercise as a means of improving QoL
and reducing treatment-related fatigue. The literature reviewed
identifies a range of study designs and differing fatigue mea-
surement tools. Some have been undertaken as pilot studies or
simply designed with a limited sample size in an attempt to reach
a conclusion in a time limited manner. None-the-less, whether
proven statistically significant or not, the general theme running
through the studies is in support of the fact that the combined
exercise approach, in whatever combined exercise guise is
employed, is beneficial.

Resistance exercise

Resistance exercise alone has also received investigation. A RCT
by Steindorf et al.13 including 160 women with breast cancer,
explored the impact of a progressive resistance training pro-
gramme or a muscle relaxation programme, running over a
period of 12 weeks. Fatigue was measured using the EORTC
questionnaire. Overall the results demonstrated a significant
decrease in fatigue in patients pre to post intervention in the
exercise group, with no change in the control relaxation group.13

Schmidt et al.14 conducted an RCT in 101 women undergoing
chemotherapy post-surgery evaluating a 12-week resistance
training intervention using the Fatigue Assessment Questionnaire
(FAQ). The findings supported that of the Steindorf et al.13 study
concluding that resistance training strongly reduces fatigue in
breast cancer patients undergoing chemotherapy post-surgery.

Alternative exercise approaches

There has been a growing interest into how alternative exercise
approaches, such as yoga, Nia and Qigong could be implemented
to help manage fatigue among breast cancer patients. Lipsett
et al.2 states that further research to determine the effect of
alternative, non-traditional, modes of exercise is required.

An RCT of 191 breast cancer patients participating in yoga
was carried out by Chandwani et al.15 in 2014. The Brief Fatigue
Inventory (BFI) was used to measure patients’ fatigue levels.

Patients, assigned to the yoga group or the stretching group,
attended three 60-minute classes per week during the 6 weeks of
radiotherapy treatment. There was also a control ‘usual care’
group. Results showed significantly greater decreases in fatigue for
the yoga group and the stretching group compared to the control
group at the end of treatment (p= 0·04; p= 0·02, respectively) and
marginally significant differences observed for the yoga group
compared to control group at 1-month post-treatment
(p= 0·09).15 Yoga was compared to conventional exercise in
another study by Lotzke et al.16 though the details of the ‘con-
ventional exercise programme’ were limited. 92 women took part
and no significant differences between the yoga group and the
conventional group were observed. EORTC and Chronic Fatigue
Syndrome scales were used to measure the fatigue levels. Both
interventions did not significantly improve fatigue levels (yoga
p= 0·763; conventional p= 0·180).16

Nia is a non-traditional exercise type that focusses on the
body, mind and spirit. It is a cardiovascular and whole-body
conditioning programme. The practice of Nia can be gentle for
individuals with a sedentary lifestyle or challenging for those with
active lifestyles.17 In total, 41 women took part in a study com-
paring Nia and ‘usual care’ over a 12-week period.17 The Nia
group practised Nia for 20–60 minutes three times a week. The
‘usual care’ group were asked to continue normal daily activities.
Results demonstrated that the Nia group reported significantly
less fatigue between weeks 6 and 12 than the usual care group
(p= 0·05).17 However, the study’s sample size limits the power of
the study and it is reported that the age of the Nia group averaged
5 years younger than the control group—it is possible that age
might be linked to physical ability and this could have influenced
results.

Qigong is an ancient Chinese practice of mind-body inter-
vention.18 A study comparing Qigong to usual care was carried
out in 96 women undergoing radiotherapy for breast cancer.18

The Qigong group were asked to carry out the practice five times
a week for 40 minutes per session. Fatigue was assessed using the
BFI. Results demonstrated reduced fatigue in women who had
expressed higher levels of depressive symptoms that were
assigned to the Qigong group rather than the control group
(p< 0·1).18 This practice may require more investigation as it is
showing benefit in relation to fatigue in only a limited sub-group
of breast cancer patients.

Impact of unsupervised versus supervised exercise
programmes

Another aspect for consideration regarding the impact of exercise
on fatigue, is whether supervised or unsupervised/home-based
programmes are more effective. Lipsett et al.2 carried out a sys-
tematic review and meta-analysis of exercise on fatigue in breast
cancer patients. They included nine studies and found statistically
significant benefits of supervised, combined aerobic and resis-
tance training. Van Vulpen et al.’s3 similar meta-analysis also
supports this theory finding that the trials that analysed super-
vised exercise programmes showed slightly greater impact on
general and physical dimensions of fatigue. It could be argued
that supervised exercise trials appear more effective because
patients adhere better to the programme as they are more
accountable as their attendance at sessions will be noted and more
encouragement can be given to maintain activity levels.19 In
contrast the homebased/unsupervised studies are more likely to
have lower compliance rates as it is up to the patient to comply
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and will require more self-motivation. Harte states that exercise
can pose a significant challenge for people who are feeling phy-
sically and emotionally drained.8 Unsupervised exercise pro-
grammes may be more flexible for certain groups of patients
where commitments such as work, or child care obligations make
it more difficult to attend set sessions with a trainer or a gym.
Well adhered to home-based programmes, with effective support
and compliance monitoring may be the preferred option in some
cases. The wearing of electronic exercise monitors or wrist bands
is one method of compliance monitoring or motivation that
might be explored.

The simple idea of providing information and educating
patients on the benefits of physical activity during their treatment
is something that has received some attention. A study by Windor
et al.20 explored the idea of providing information at the start of
treatment on exercise and fatigue. Patient fatigue levels were
measured using the BFI. They were given a folder with infor-
mation on how to manage fatigue with exercise and information
on workshops that would be run locally that they could attend if
they desired. Results demonstrated that 70–78% of patients found
the information provided useful or very useful with 70·2%
reporting exercising during their treatment. This supports the
argument that providing the information to patients in some
cases can be enough and allows the patient the freedom to par-
ticipate as much or as little as they desire or indeed can manage.
However, the results of the study also showed that the patients
who reported using the information also reported experiencing
higher levels of fatigue. This might be attributed to attempting
more physical exercise than perhaps the patient life-style, even
pre-diagnosis, was used to performing. Attempting to introduce
exercise over and above the norm and not being able to sustain
the exercise regime can trigger an understandable human
response to attribute the failure to perform on fatigue. The
patients after all are being conditioned to expect fatigue as a result
of their treatment! Perhaps patients who were experiencing
heightened fatigue levels decided to use the information that had
been provided. The reporting of the information being useful
coming to light as a result of experiencing higher fatigue levels. A
limitation of the study is that the exercises varied considerably
from a short walk to more intensive scheduled high-intensity
workouts. The targeting of individual information to specific
patients using smart phone applications or similar media is
something that might be considered for the future. Mobile
applications might also serve as the mechanism for exercise
compliance monitoring.

It can also be argued that supervised group exercise pro-
grammes may simply have a psychological advantage and that
exercising as part of a group rather than alone can influence a
patient’s perspective of fatigue especially given the self-reporting
data collection tools. However, the study by Steindorf et al. does
not support this theory as the study ran a control supervised
relaxation group alongside the supervised exercise group.13 Their
results showed that the exercise group had decreased levels of
fatigue but the control group, of supervised relaxation, did not
observe this decrease in fatigue. This further supports the argu-
ment that exercise must provide beneficial effects beyond psy-
chosocial effects induced by group-based programs.13 Schmidt
et al.14 had similar findings in the supervised resistance training
programme of 101 patients over a 12-week period. In week 13
fatigue levels had increased in the control group of supervised
relaxation class while in the exercise group they did not display an
increase.

Impact of intensity and frequency of exercise

Another dimension of exercise that needs to be considered
alongside the type of exercise and how it is delivered, is the
intensity and frequency of exercise required to provide optimal
management of fatigue. A meta-analysis into the optimal level of
exercise required was carried out by Carayol et al.21 in 2013.
Results from the 17 combined studies reviewed showed that the
most significant reduction in fatigue occurred with moderate-
intensity exercise. Relatively low levels of moderate-intensity
exercise appear to be most effective in decreasing fatigue.21,22

Hseih et al.’s9 clinical trial also supports the notion that moderate
intensity exercise is effective against fatigue during adjuvant
therapy. However, they do acknowledge that more research is
needed into higher level intensity exercise to establish if this is
safe or any more effective in comparison to moderate intensity.

Advancing future professional practice

Further investigation and extensive studies in the area would be
beneficial to establish that exercise is effective and safe for late
stage patients and for patients with metastatic disease. It has been
suggested in the literature that the less well known, alternative
exercise approaches, could be beneficial for the less agile and less
mobile patient.17,18 Perhaps the alternative exercise approaches
may also be more applicable for use with patients with late stage
and metastatic disease. In addition, there are challenges in terms
of patient compliance with exercise advice as patients face a range
of barriers including, most predominantly, fatigue itself, followed
by pain, difficulty getting motivated and difficulty remaining
disciplined.8,23 Effective, targeted, education for the patient and
appropriate information provision for fatigue management
interventions is imperative.

Exercise can be easily implemented and can be a low-cost
initiative to manage fatigue.5,7,24 There is some evidence to sug-
gest that exercise can favourably modify hormones, growth fac-
tors, adipokines and other cytokine biomarkers, and thus in turn
improve fatigue levels.7 Groeneveld et al.25 found that physical
exercise had likely contributed to the patient’s ability to return to
work, primarily by increasing energy levels. Decreasing the level
of fatigue improves physical functioning and facilitates return to
work and can serve to improve patient self-esteem and wellbeing.
In the future, more extensive larger scale studies would be ben-
eficial to help establish which type of exercise is most effective as
some of the studies have been inconclusive due to relatively small
participant numbers and the lack of robust control groups.26

Conclusion

The majority of literature reviewed focuses on early stage breast
cancer patients with late stage or patients with metastatic disease
receiving little focus in terms of exploring the beneficial impact
that exercise has on treatment-related fatigue. Perhaps this is not
surprising as from corporate memory, therapeutic radiographers,
health professionals and clinical oncologists would not have
proactively promoted exercise in the past as an intervention to
manage treatment-related fatigue. Modern day approaches cer-
tainly advocate exercise interventions and conservatively, its
adoption and effective introduction by therapeutic radiographers
and other health care professionals will take time to inculcate into
practice and disseminate throughout the radiotherapy profession.
Many may continue to consider that advocating exercise regimes
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at a time when patients are still coming to terms with their
diagnosis and comprehending treatment, is a low priority. The
evidence is clear that exercise can benefit patients, it requires
professional judgement in its prescription and application and to
ensure that patients fully comprehend the expectation in order to
gain benefit. More investigations focussing on patients with late
stage and metastatic disease would help clarify if exercise is
effective or indeed safe for that patient group.

Fatigue is multidimensional in nature and its reporting is
subjective and open to bias. This makes fatigue difficult to mea-
sure and a notable limitation in terms of reporting fatigue in
research is the range of tools that are used to measure fatigue
dimensions including the Piper Fatigue Scale, Multidimensional
Fatigue Inventory, BFI, FAQ and FACIT. It can be challenging
when attempting to compare the results of one trial to another
and to test the validity of one tool against another. An extensive
study to identify and robustly validate an effective tool for gau-
ging fatigue would be useful.

Supervised and unsupervised home-based programmes both
showed promise but there is a lack of definitive evidence as to
which is most effective as few studies directly compared them
against each other. Individualised plans may in fact be the ideal as
this allows exercise to be tailored specifically to the patient. The
challenge is that every patient has a unique situation and cir-
cumstances so supervised exercise might be best for those
requiring more support. More independent individuals or those
with work or other life commitments may benefit from
homebased-unsupervised programmes. Both styles have their
place depending on the individual patient needs.

There is substantial evidence in literature to indicate that
exercise, in numerous forms, can help manage fatigue in breast
cancer patients undergoing adjuvant radiotherapy. Arguments
have been made in favour of all exercise approaches—aerobic,
resistance, combination and alternative. They have been investi-
gated against control groups but there is a lack of studies to
compare the approaches against each other. There is a growing
base of thought towards using a combination of traditional
exercise forms alongside alternative approaches such as yoga and
Nia to optimum effect. For the future, more extensive, larger-scale
studies would be beneficial to help establish unequivocal evidence
of the benefits of particular, clearly defined, exercise approaches
in managing fatigue-related symptoms among breast cancer
patients undergoing adjuvant radiotherapy.

Exercise is considered a safe, non-pharmacological interven-
tion for managing fatigue experienced by early stage breast cancer
patients receiving adjuvant radiotherapy; but there is a definite
gap in research regarding the use of exercise in later stage and
patients with metastatic breast cancer. Moderate intensity exercise
regimes have received most consideration and further investiga-
tion is required into optimum exercise interventions and the
effectiveness and viability of supervised and unsupervised models.
Exercise is an effective, self-help tool that health care professionals
are often poor at promoting. Patient centred, tailored, advice and
guidance needs to be developed and effectively promoted by
therapeutic radiographers in order for patients to fully realise the
benefit.
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