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The Effect of Training Interventions on Physical Performance, Quality of Life and Fatigue in
Patients Receiving Breast Cancer Treatment: a Systematic Review

Abbreviations

Qol Quality of Life

6MWT 6 minute walking test
12MWT 12 minute walking test
CcT Chemotherapy

RT Radiation therapy

ADL Activities of daily living
VO2peak Peak oxygen uptake
1RM 1 repetition maximum
cv Cardiovascular
Abstract

Objectives: The primary purpose of this systematic review is to structure the available
evidence concerning physical exercise programs and their effects on 1) physical performance
outcomes, 2) experienced fatigue and 3) quality of life (QolL) in patients during the initial

treatment for breast cancer.

Data Sources: A systematic literature search, based upon the PRISMA guideline, up to January
1%, 2018 was performed using four databases. (Web of Science, Cochrane Library for Clinical

Trials, PubMed and Medline)

Study selection: Inclusion criteria were: 1) adults >18y; 2) patients with breast cancer
undergoing initial treatment; 3) interventions with the aim to influence the patient’s physical

activity; QoL or fatigue; 4) randomized controlled trials (RCT’s) of all ages. The selected studies
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were scored for methodological quality and data concerning physical performance, QoL and

fatigue were extracted. 28 RCT’s were included.

Data extraction: Different treatment modalities during initial treatment were identified
(radiation therapy, chemotherapy and combination therapy ), as well as different types of
physical training interventions ( cardiovascular endurance exercise, strengthening programs
or combination of both). Therefore, the results were clustered with regard to the above
mentioned grouping; extracting every relevant outcome that related to physical performance

(6BMWT or VOzpeak; grip-/ muscle strength ), QoL (questionnaires) and fatigue (questionnaires).

Data synthesis: Different training programs (endurance, resistance or a combination of the
latter two) were found. These programs were applied during different phases of initial
treatment. Some programs were supervised while others were home based. Overall, most
training interventions provided an improvement in physical performance and a decrease in

perceived fatigue. QoL was the outcome variable least susceptible to improvement.

Conclusion: Different types of exercise programs are available for rehabilitation purposes of
breast cancer patients during adjuvant therapy. Overall resistance training or resistance
training in combination with CV endurance training provides the best results, especially on

physical performance and perceived fatigue.

Keywords: Breast cancer, breast neoplasm, physical activity, QolL, fatigue, motor activity,

benefit
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Introduction

Breast cancer is a devastating disease and is the most frequent diagnosed cancer in women. !
The lifetime risk of being diagnosed with breast cancer is 1:8.12) Due to improved screening
and awareness programs breast cancer survival rates have doubled during the last 4
decades.Bl In addition, novel and personalized treatment protocols that have also contributed
to the increase in overall survival.[*8! To date, the late five-year relative survival for breast

cancer in Europe approximates 83% and is still rising.[>11]

Although initial therapeutic strategies such as surgery, whether or not preceded by neo-
adjuvant chemotherapy (CT), adjuvant CT, radiation therapy (RT), hormone and targeted
therapies become more personalized to the patients individual tumor pathology, breast
cancer survivors represent a of patients with complex multiple side effects. 12131114 Frequent
reported side effects include cardiac toxicity!™], reproductive dysfunction, lymphedema!'®
nauseal”18l vomiting(?”18], painl1”19 insomnial’’l, appetite loss!'”], cognitive changes!?%21l
and fatigue.[17-192223] Fatigue has been reported as the most frequent occurring side effect
(70-100% of the treated patients experience feelings of fatigue on the long term).[317.18,22,24-
261 Cancer related fatigue often elicits a vicious circle of fatigue induced reductions in physical
activity; which exaggerates the feelings of fatigue. Reductions in physical activity have also
been shown to reduce muscle mass and muscle strength resulting in decreased ADL
empowering feelings of fatigue.?”! In combination with the overall feelings of fatigue
diminished levels of physical activity, also have a negative impact on other side effects like
health-related quality of life (QoL).11%17:1922,23,2527.28] A growing body of evidence has shown
that regular physical activity improves patients with breast cancer ADL and QolLB?°l. For
instance, physical exercise has been shown to be effective for increasing ADL and reductions

in the feelings of fatigue.B3% Additionally, there is ample evidence that physical exercise has
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beneficial effects on mortality8%, perceived fatiguel3-321, ADL[?7:3334 QoL[313435] gnxiety
and depression.3>36 Despite growing scientific evidence regarding the beneficial effects of
physical exercise many breast cancer patients are reluctant to implement physical exercise in

their daily life.[*8]

A Cochrane review by Furmaniak et al. showed that there is conclusive evidence regarding the
positive effects of exercise training during adjuvant therapy in breast cancer patients.?”]
Unfortunately, no distinction between different exercise protocols regarding type of training
(resistance training vs endurance vs combined protocols) as well as the type of adjuvant
therapy (CT, RT or both) has been made. Therefore, the aim of the present systematic review
is to assess the available evidence regarding the effects of physical exercise programs on
physical performance, levels of fatigue and QoL in breast cancer patients during the initial
treatment period with respect to the different training protocols (endurance, resistance or

combined) and the type of adjuvant therapy (CT, RT or both).
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Methods

Literature search and selection criteria

The current review was registered on PROSPERO (www.crd.york.ac.uk/PROSPERO);

registration number CRD42017071940.

This systematic literature search has been based upon the PRISMA guidelines
(http://www.prisma-statement.org) and was performed using four different electronic
databases; Web of Science (WoS), Cochrane Library for Clinical Trials, PubMed and Medline.
The latest full online search was performed on January 1%t 2018 for all databases. Relevant
keywords and entry terms were defined using the PICO(S) methodology, which was
implemented into a Boolean search to obtain eligible studies. The following keywords were
combined; ‘breast cancer’ (P), ‘breast neoplasms’ (P), ‘Exercise therapy’ (I), ‘Physical
Endurance’ (1), ‘motor activity’ (1), ‘physical activity’ (O), ‘activity level’ (O), ‘physical fitness’
(0), ‘quality of life’ (O), “fatigue’ (0O), ‘strength’ (O), and ‘cardiopulmonary function’ (O). No
comparison (C) was defined and all studies had to be randomized controlled trials (S); written
in English, Dutch or French. The specific search strategies for the four different databases are
shown in Table 1. In Medline and PubMed, a filter concerning ‘document types’ was used to
define ‘randomized controlled trials’. Using WoS the advanced data search method was
applied in combination with the filter ‘document type: articles’ . The selection was conducted
by two independent raters (M.C. and F.T.) in two screening phases. In phase one, all citations
were screened for eligibility based on title and abstract; for the eligibility criteria used, see
table 2. In phase two the full text articles were screened using the same criteria as listed in
Table 2. In case of disagreement in either of both screening phases, consensus was reached

during a consensus meeting moderated by a third researcher (M.C,, F.T, N.G).


http://www.crd.york.ac.uk/PROSPERO
http://www.prisma-statement.org/
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Quality assessment and data extraction

The methodological quality as well as the data extraction of the selected studies was assessed
by two independent researchers (M.C. and F.T.). Methodological quality was evaluated using
the checklist for randomized controlled trials (10 items) provided by the Dutch Cochrane
Centre (http://Netherlands.cochrane.org). Items could be rated as “?”, “0”, or “1”. An item
was rated by “?” if no sufficient information was available in the article. If a criterion was
lacking, this item was scored “0”. An item was rated “1” if sufficient information was provided
and bias was unlikely. If disagreement occurred during the rating, a consensus meeting was
held with a third researcher (NG) as moderator. The total quality score, as provided in table 3,
is the sum of all criteria rated “1”. Data extraction was done for every outcome related to

physical performance, QoL and perceived fatigue.

Please insert Table 1: Summary of the Boolean search strategies in different databases used.


http://netherlands.cochrane.org/
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Please insert Table 2: Summary of inclusion and exclusion criteria used in both screenings.

Results

Selection of studies and study characteristics

The initial search yielded 1512 studies. After removal of duplicates and a first screening, 68
full text articles were retrieved for second screening. Finally, after the second screening, 28
RCT’s were included in the current review, see table 3. The selected studies represented a
total of 2525 breast cancer patients. The literature search, study selection process and reasons
for exclusion are shown in figure 1. All characteristics as well as the methodological quality of

the 28 RCT’s are presented in Table 3.

Please insert Figure 1: flow chart.
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Physical exercise programs

Significant heterogeneity in the physical exercise programs was found among the selected
studies. Fourteen studies!1®19.2327,32353845] ysed 3 cardiovascular (CV) endurance training
intervention. Fivel!832353839 of these reported on a supervised training program whereas the
other nine studiesl1®2327.40-441 1431 \ere home-based training programs. Ten
studies[?2242533,34,364649] ;sed 3 combined strength and CV endurance training intervention.
Among these, four?#343649 ysed a supervised training, whereas six others[?22533,46-48]
reported from a home-based program. Three studies*>2 had a three-arm design. Two used
supervised interventions®>>2l, where the other study®®! preferred home-based programs. In
all three-arm studies a comparison was made between a usual care group, a CV endurance
training group and a resistance-training group. Only Wiskemann et al, used a sole progressive

resistance protocol.l>3!

Details on the interventions, patients and outcome measures used in the included studies are

listed in Table 3.

Effects of the interventions

CV endurance training for patients receiving CT and RT ; further referred to as ‘mixed
treatment’.

Four studies/'81927.32] inyestigated physical fitness; of which three studies!!®?7:32 showed
improvements in aerobic capacity and levels of physical fitness in the exercise groups.
Significant improvements for the 12 minute walking test (12 MWT; p<0.001[32], p=0.02[?7!) and

a significant increase in peak oxygen uptake (VOzpeak)!*® (p<0.001) were determined. One
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study, of low methodological quality, showed no significant difference between the usual care
group and exercise group regarding physical fitness and aerobic capacity in a home-based

setting.[1!

Both Mutrie et al.3? and Ligibel et al.'®! found no significant differences regarding fatigue
(FACT-G) between the supervised exercise group and the usual care group. In contrast to the
latter findings are the findings of Mock et al.?”) who reported enhanced results (PFS) in the

exercising group compared to the less exercising group.

As far as QoL is concerned, no significant differences were reported for the mixed treatment
groups after a supervised training program. B2 After a home-based training program a

significant positive effect on QoL was reported. !

CV endurance training during CT
Both supervised®°% and home-based[?340424345] CV endurance training programs were

employed to improve the physical fitness of breast cancer patients receiving CT.

Hornsby et al.®¥ found a significant difference for VOzpeak, peak power output and oxygen
pulse; all in favor of the aerobic supervised exercise group. Gokal et al.[** also noted significant
better results for physical fitness in the home-based CV endurance training group (p=0,001).
Yang et al.*9 showed significant differences over time (p=0.02) regarding physical activity
during CT. Vallance et al.[*l showed no significant difference for broad-reach behavior change

intervention of low intensity compared to public health guidelines.

Both Schmidt et al.l’% and Chaoul et al.[*5! showed that neither interventions nor usual care

were able to improve feelings of fatigue symptoms, whereas Headley et al.l?3! and Gokal et
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al.*3l found less increase in experienced feelings of fatigue in the home-based training group
compared to the usual care group (p=0,02). Gokal et al.[*3! and Hornsby et al.38 also showed
no difference between a supervised training group and the usual care group concerning the

experienced fatigue.

Four studies[?33>3850] discussed the effects on QoL of breast cancer patients receiving CT.
Schmidt et al.’% showed a significant decrease in physical function during treatment
(p=0.001). Three other studies?>3>38 compared the exercising and usual care group and
demonstrated no significant differences concerning QoL (p>0.05). No differences in QoL
(FACIT-F, FACT-G, EORTC-QLQ-C30) outcome could be detected for supervised?*°% and home-

based training programs3>38l.

CV endurance training during RT

Milecki et al.l3®! showed that supervised CV endurance training significantly increased the
result of the 6 MWT (p=0.00). These findings were confirmed by Drouin et al.[*¥ who reported
a significantly increased VO2peak (p>0,001) and improvement in physical fitness during a home-
based CV endurance training.

Regarding experienced feelings of fatigue, Reis et al.*!l showed that a home-based Nia
training (Nia is a cardiovascular and whole-body conditioning program based upon martial
arts, dance arts and healing arts) three times a week for twelve weeks had no significant effect

(p>0.05) over usual care.
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Combined CV endurance and resistance training during mixed treatment

Concerning the outcome physical fitness fivel333647-49 stydies have been retrieved. In
response to home-based interventions, two studies found no significant differences in
physical fitness (Active Australian Survey, BMWT, Grip Strength, Leg Press).[3347]1 One study
reported greater improvements in the 3min step test for the intervention group compared to
usual care, whereas no differences in strength were observed.[*! In line with previous
mentioned studies; Campbell et al.?¢ and Travier et al.[*®! showed improved physical fitness
in the supervised training group compared to usual care group for the 12 MWT(p=0.001)53¢!,

the VO2peak and for power at ventilatory threshold (95%Cl, 0.0 to 0.2, ES=0.31)[4%1,

Five studies!?2:33:36:47.49] haye studied feelings of experienced fatigue following a combination
training program. Haines et al.?3l showed a trend of lower fatigue in the home-based training
group, whereas Travier et al.** showed lower physical fatigue in a supervised training group.
Three other studies 2233381 showed no significant differences in experienced fatigue between

a home-based!?233] or supervised(®®! training group and usual care.

For Qol,Haines et al.33 and Campbell et al.l3®! showed significant improvement of QoL
compared to control groups. However, one study!®’], of low methodological quality, using a

home-based intervention found no significant difference on QoL.

Combined CV endurance and resistance training during CT
Three studies(?>3452 showed no significant differences between training groups and control
groups on physical fitness, whereas two studies[*®5! that were of less methodological quality

showed significant improved results for physical fitness after a home-based training program.
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We found only, one study®! that investigated the effect of home-based strength training.
Enhanced results for 1 repetition maximum (1RM) of the following exercises were found:

seated row and leg press in the training group.

Courneya et al.®¥ and Husebo et al.[?*! demonstrated no differences of feelings of fatigue
between supervised®¥ and/or home-based!?! training programs. However, Husebo et al.[?’!

showed an increase in experienced fatigue during CT in both groups.

Cornette et al.[*l demonstrated no changes in QoL following a CV endurance and resistance

training during CT.

Combined CV endurance and resistance training during RT
Only one study®¥ investigated feelings of experienced fatigue and QoL in patients receiving
RT. For both outcomes, significant changes were found between control and exercise groups,

all in favor of the supervised training group.

Resistance training during RT

Only one study was found that investigated a progressive resistance training protocol during
RT3, It was found that patients receiving the intervention training improved significantly on
peak torque and isometric contractions of large muscle groups. No effect on perceived fatigue
was found between patients receiving resistance training and patients in the relaxation group

(control group).
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Please insert Table 3: data-extraction.

Discussion

Selection of the studies and study characteristics

The present review assessed the available evidence regarding the effects of physical exercise

and/or rehabilitation programs on physical performance, experienced feelings of fatigue and

QoL in patients with breast cancer during their initial treatment (defined as: surgery, CT and/or

RT). The results of this systematic review demonstrate that:

1)

2)

3)

Different types of exercise programs (CV endurance training, resistance training or a
mix of the latter two, supervised or home-based) are available for rehabilitation
purposes of breast cancer patients.

Many of the included studies found positive effects on physical
performance.[18:2427,32,36,38-40,44,46,48,49,51,53] ' hyt only few studies found significant
results regarding the outcome measures for experienced fatigue and QolL.

Resistance training or resistance training in combination CV endurance seems to
provide the best results, especially regarding physical performance outcomes and

feelings of experienced fatigue.

Since physical training has become a corner stone in breast cancer rehabilitation the above

mentioned findings show the importance of the current systematic review. A Cochrane review

by Furmaniak et al.l3”! concluded that exercise is beneficial for improving physical fitness, QoL

and perceived fatigue. As shown in their respective forest plots; all types of intervention (CV

endurance, resistance training or combination of both) during all types of adjuvant therapy
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were analyzed jointly; resulting in favor of exercise in comparison to standard care. The
current systematic review ennoble the findings of Furmaniak et al. by clearly demonstrating
that not all types of intervention are able to produce the same significant results during the
different adjuvant regimes. Our results warrant carefulness in interpreting the meta-analyses
performed by Furmaniak et al.®”! For that reason, we will focus on the outcome measures

with regard to the different exercise programs the in the following sections of the discussion:

Physical Performance

Physical performance in this review is regarded as the assessment of the level of physiological
fitness or exercise capacity. From that perspective, VO2peak, the 6 and 12 MWT were most
often used in the literature reviewed. Grip strength and strength testing of large muscle
groups were also commonly used for assessing physical performance. Studies using a
supervised training program showed better results on physical performance outcomes than
home-based approaches. This is especially true for studies during CT and RT [1819,32,36,49,53]
Although not substantiated by evidence, the majority studies during CT alone used home-
based approaches with conflicting results i.e. no differences between the intervention and
control group!?>4245521 or significant improvements in the intervention group[#%46>1, The only
study that used a supervised protocol showed a significant improvement in VOgpeak for the

intervention groupf31,

As far as RT is concerned, only 4 studies were available. The best, from a methodological point
of view,study ®¥ reported a significant improvement in physical performance for the
intervention group over the control group during a home-based approach. A study*! with a

lower methodological score reported no differences in physical performance between the
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intervention and control group. Two studies3 used a supervised program and demonstrated
a significant improvement in favor of the intervention over the control group®® during a

supervised program.

Perceived Fatigue.

Perceived fatigued is extremely subjective and difficult to assess. Two studies that investigated
physical activity interventions during RT, showed an improvement in perceived fatigue.l?#41 A
striking finding, however, is that both studies, supervised or home-based, used strength
training as intervention strategy. Similar observations were reported for interventions in
patients receiving a mixed treatment of RT and CT. The two studies that used strength
exercises during a supervised program found a significant improvement for perceived fatigue
over the control group3®4, Interestingly, the only study that used strength exercises in a
home-based program did not show any differences between the intervention and control
group. During CT, only one study[*¥! showed improvements in perceived feelings of fatigue for
the intervention group. The intervention as used by Gokal et al. was a self-managed high
intensity walking program without any strength exercises!*3. All other studies were not able
to find any differences between the intervention and control group 23253446501 Qyerall we
can conclude that incorporating resistance exercises in both the supervised as well as home

based programs are able to reduce the perceived fatigue.

QoL
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Only one study investigated QoL in a group of patients receiving RT only showed a significant
increase in QoL for the intervention group receiving a supervised CV endurance and resistance
exercises program.?!l None of the studies that studied the Qol in patients receiving CT were
able to demonstrate improvements for any of the chosen interventions (23353850 |nterestingly
3 out of 5 studies in patients receiving both CT and RT found significantly improved QoL score
in the intervention groups (193349 Although a reason for this differences is not easy to provide,
the high level of heterogeneity in selected QoL questionnaires makes comparison between
studies difficult and the selection of questionnaires could have an important effect on the final
result. For instance, Travier et al. used both the EORTC-QLQ-C30 and SF-36, disease specific
and generic questionnaires and reported significant improvements for the intervention group

using the SF-36 but not for the EORTC-QLQ-C30. 4]

Breast cancer is a complex disease, and more and more patients receive, based on the
characteristics of their tumor (TNM-classification) an individual tailored treatment plan.
Regarding the fact that different treatment protocols cause different side effects,17-1922.231 jt
is reasonable to assume that a variety in outcome measures and an overall range in daily

activities makes it difficult to compare results between the selected studies.

Limitations of the incorporated studies and current review

A major drawback we observed in the selected studies is the wide range in the duration of
the training intervention i.e. from 5 weeks till 6 months and from 9 weeks till 8 months for
supervised and home-based programs, respectively (see table 3). Due to the heterogeneity in

the duration of the different training interventions, it is impossible to make an unambiguous
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statement which training intervention, short or long, is advantageous in breast cancer
rehabilitation. A second drawback is the wide range of different exercise workouts that have
been used in the resistance training programs which makes comparison at least challenging.
Based on the included studies, conclusions can only be drawn based on the methodological
quality of all individual studies. A third limitation is the information concerning the medical
treatment (type of surgery, chemotherapy scheme, radiation scheme) making it impossible to
link medical treatment, adherence to exercise therapy and beneficial effects of training.
Fourth, a broad range of eligibility criteria was found among the selected RCT’s, hampering
comparison and conclusion forming. Finally, physical fitness itself is a very broad concept and

we can only reflect on the outcome measures reported in the selected studies.

Limitations of the current review are: 1) no meta-analysis was performed based upon the
heterogeneity among the selected RCT’s; 2) only information is provided on patients able to
engage in exercise programs; 3) although personalization in exercise programs is probably

warranted, we did not find any information concerning this item.

Recommendations for further research are multiple and need to be addressed with care i.e.
1) for patients undergoing RT more high quality studies are required. In addition, more

differentiation of the different effects of the training interventions are necessary.

2) Further research is also indicated to determine which exercises/training are beneficial to
use in clinical practice and to achieve the best effects on physical performance outcomes. Also
the use of studies with a high methodological quality are mandatory to distinguish between

the effects of different exercise drills and programs during the initial treatment period.

3) It is recommendable that studies on the topic addressed in this review should include more

details including information on treatment plans (e.g. neo-adjuvant vs adjuvant CT or RT), type
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of surgery (important for possible limb use or disuse effects) and description of the exact

physical activity plans.

4) Finally, responder analysis was lacking in most of the included studies. Such analysis could
shed more light on the deficiencies of training modalities and give way to therapists to provide

optimal and personalized training programs for their patients. .

It can carefully be stated that the addition of a physical exercise program containing both CV
endurance training and resistance exercises is beneficial in improving physical performance,
reducing experienced fatigue and affecting QoL positively for patients undergoing breast

cancer treatment. The optimal (personalized) program has yet to be developed.

Conclusion
We conclude that based on the heterogeneity of the selected study’s conclusions regarding
the type and supervision of physical rehabilitation programs need to be formulated with

caution.

To date, ambiguous evidence is present regarding the enhancement of the QoL by different
training programs. This needs further attention since QoL is one of the most often used

outcome measures in cancer research.

Overall, we must conclude that there is evidence that exercise programs during the initial

treatment period provide hopeful results, but there is a need for high quality studies.
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Figure 1: Flow chart of the systematic search and selection process
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