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RESUMO

Objetivo: O objetivo desta revisdo sistematica era identificar e rever a
literatura que testou especificamente os efeitos do treino de resisténcia
pesada em doentes com cancro da mama e investigar a viabilidade de

prescrever.

Métodos: Foi realizada uma ampla pesquisa nas bases de dados
eletronicas PubMed, Scopus, SPORTDiscus, e British Journal of Sport
Medicine para estudos relevantes publicados em revistas com revisao
por pares até Maio de 2021, e foram seguidas as diretrizes PRISMA.
Os critérios de inclusdo foram que um estudo tinha de ser (a) escrito em
inglés, (b) publicado numa revista com revisao por pares, € (c¢) excluido
se combinar treino aerdbico, treino simultdneo ou auséncia de
comparadores, sem resultados relacionados, estudos ndo randomizados,

e intervencdo ndo supervisionada.

Resultados: Foi identificado um total de 5 estudos, que foram incluidos
nesta revisdo. A maioria dos estudos concluiu que o treino de resisténcia

pesada ¢ benéfico para as doentes com cancro da mama.

Conclusdes: Esta revisdo concluiu que o treino de resisténcia pesada
em geral parece ter o potencial de melhorar o treino psicologico, fisico

e funcional, mas sdo necessarios futuros estudos de alta qualidade.

Palavras-chave: Cancro da mama; treino de resisténcia; Alta

intensidade; Carga pesada; oncologia; Linfedema.
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ABSTRACT

Aim: The purpose of this systematic review was to identify and review
the literature that has specifically tested the effects of heavy resistance
training in breast cancer patients and to investigate the viability of

prescribing.

Methods: A broad search of electronic databases PubMed, Scopus,
SPORTDiscus, and British Journal of Sport Medicine for relevant
studies published in peer-reviewed journals through May 2021 was
conducted, and PRISMA guidelines were followed. Inclusion criteria
were that a study had to be (a) written in English, (b) published in a
peer-reviewed journal, and (c) excluded if combine aerobic training,
concurrent training or absence of comparators, no outcomes related,

non-randomized studies, and non-supervised intervention.

Results: A total of 5 studies were identified and were included in this
review. The majority of studies concluded that heavy resistance training

is beneficial for breast cancer patients.

Conclusions: This review found that overall, heavy resistance training
seems to have the potential to improve psychological, physical, and

functional, but future high-quality studies are needed.
Keywords

Breast cancer; Resistance training; High-intensity; Heavy-load;

oncology; Lymphedema.
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BACKGROUND

It is estimated that the number of people diagnosed with cancer worldwide has been
increasing, reaching 19.3 million in 2020. Of these, about 2.3 million (11.7%) will be
breast cancer, which has now supplanted lung cancer as the leading cause of global cancer
incidence (Sung et al.,, 2021). The aging population, the excessive consumption of
alcoholic beverages, smoking, incorrect eating habits, and physical inactivity are

considered potentiating agents in the development of the disease (Jemal et al., 2011).

Medical advances in treatment, coupled with early diagnosis and counseling, have led to
an increase in the number of breast cancer survivors. The pathology is now diagnosed at
earlier stages, making more treatment options available, such as mastectomy, radiation
therapy, hormone therapy, chemotherapy, or immunotherapy. Despite these advances, the
side effects are still felt in the quality of life (Tomas & Fernandes, 2012). The marked
decrease in functionality and physical fitness is one of these effects and results in
decreased functional independence, leading to a state of fatigue that requires the reduction
or impossibility of performing activities of daily living. Thus, survival implies living with
cancer as a chronic condition or with its persistent long-term effects, and therefore, it is
important to adopt strategies to combat and mitigate the influence of these consequences

on the body(AC et al., 2016; Clifford et al., 2018; Panchik et al., 2019).

The literature has shown robust evidence of the positive psychological, physical, and
functional effects of physical exercise in cancer survivors. However, most people do not
comply with the general recommendations for physical activity (Riebe et al., 2018).
Although these recommendations reference the general population, cancer survivors have
an increased need due to the impact the disease brings. Among the reasons for non-
physical practice is a lack of clarity on the part of those working in cancer clinical settings
and their role in counseling patients to exercise (Clifford et al., 2018; Lugo et al., 2019;
Ruiz-Casado et al., 2017; Schmitz et al., 2019). It is of utmost importance that physicians
refer patients to perform exercise where it is properly adapted based on the type of cancer,
treatment, side effects, and potential risks. An exercise follow-up will allow better control
over technique and effort resulting in better rehabilitation, taking into account people's
level of physical fitness. This will require a good interdisciplinary intervention for the
patient to benefit from the best possible monitoring to ensure optimal adaptation to

individual needs (Chen et al., 2011; Musanti et al., 2019; Schmitz et al., 2019).
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The use of resistance training together with aerobic training during treatment and after
breast cancer surgery as an intervention strategy is feasible, producing beneficial effects
on strength, cardiorespiratory levels, body composition, reduction of fatigue and
depressive symptoms, post-operative recovery, and may help reduce the risk of

recurrence (Betof et al., 2013; Blanchard et al., 2015; Kwan et al., 2011).

Aerobic training is important in the management of mental health, general well-being,
and improving physical fitness in cancer patients (AC et al., 2016). However, low-to-
moderate intensity activities such as walking or stationary cycling are more likely to be
used, since they cause less “fatigue”. This is counterproductive since is less muscle mass
will be retained which will cause a decline in day-to-day life tasks due to muscle
sarcopenic (Demmelmaier et al., 2021). Muscle sarcopenic originates from a sedentary
lifestyle and increased inactivity time. In breast cancer patients the side-effects of
treatments and medication makes it more likely to happen since the skeletal muscle
structure and function happens to be affected (De Backer et al., 2007; Klassen et al., 2017;
Villasefior et al., 2012)

Resistance training has the potential of targeting muscles increasing muscle mass and
strength which may contribute to complete participation in daily life tasks and
consequently better quality of life. Furthermore, in breast cancer patients bone mineral
density is lower due to postmenopausal. Thus, resistance training is suitable for
preventing further bone loss (De Backer et al., 2007). There is increasing evidence
highlighting the benefits of heavy-load resistance (high-intensity) exercise for clinical
populations with improvements in physical or psychosocial capacity compared to
moderate-load resistance (moderate-intensity) exercise (Christensen et al., 2014).
However, the majority of the interventions use a combination of aerobic training or other
forms of training with strength training making it difficult to evaluate the effect of heavy-

load resistance training alone.

Thus, our purpose was to review supervised randomized control trials that evaluate the
effect of heavy-load resistance training alone in breast cancer patients, in comparison with

low- or moderate loads.
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METHODS

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
checklist was followed for this systematic review (Moher et al., 2016). Cochrane

Collaboration guidelines for evaluation of the risk of bias in randomized studies (Higgins

etal., 2011; Sterne et al., 2019).
Search

The search strategy was designed to identify existing, published articles. Search terms
were formulated using the PICO structure. Participants (P) included women (over 18
years old) with breast cancer. Intervention (I) included heavy resistance training.
Comparisons (C) were the comparisons between the control and intervention groups.
Outcomes (O) included functional gains such as function, improvement in physical
impairment, functional measures, overall quality of life, psychological and psychosocial

gains.

The PICO strategy covers a larger number of articles and is recommended when searches
are made in a variety of databases, this strategy was used according to the methodology
of Preferred Report Items for Systematic Reviews and Meta-analyzes (PRISMA),
considered relevant for the construction of systematic reviews. The PubMed, Scopus,
SPORTDiscus, and British Journal of Sport Medicine databases were searched for
significant articles. Only articles published in English were included; the keywords used
were “breast cancer”, “resistance training”, “training intensity”” which were crossed with
the Boolean operator AND. Similar terms were used to ensure a more complete initial
search thereby preventing an overly narrow scope. Studies that included breast cancer and

heavy strength training and evaluated its effects on health were searched, and only

randomized clinical trials were selected.
Eligibility criteria

Studies of original research or replication published in peer-reviewed journals were
suitable, only if published in English. Based on scope, P.I.C.O.S., Table 1 cite the
inclusion and exclusion criteria. Since randomized control trials are the holy grail of
research data into clinical practice (Spieth et al., 2016) as the risk of bias is reduced with

this study design. The clinical population requires mandatory supervision of a qualified



ESCOLA SUPERIOR
oe EDUCACAD
e CIENCIAS SOCIAIS

POLITECNICO
ot LEIRIA

professional to accommodate and assess all exercise interventions to minimize the risks

of injury and drop-out.

TABLE 1 — Inclusion and exclusion criteria based on scope, PICOS

Rule Inclusion criteria Exclusion criteria
Study type Original research or replication studies Conference abstracts, books and book
published in peer-reviewed journals. chapters, editorials, letters to the editor,
No limitations are imposed regarding feasibility and pilot studies, trial
language or publication date. registrations, reviews, essays, or original
research in non-peer-reviewed journals.
Participants ~ Participants of any age, sex, health, and Non-human animals (e.g., rats).
training status.
Interventions Heavy resistance training in breast HITT, Aerobic training, concurrent training.
cancer.
Comparators Heavy vs low- or moderate resistance Absence of comparators.
training. Heavy vs daily activities.
Outcomes Improvements on cardiorespiratory No outcomes related.
levels, body composition, reduction of
fatigue, and depressive symptoms.
OR
Positive effect on psychological,
physical, and functional function (e.g.,
strength, cardiorespiratory function,
fatigue, etc.).
Study design  Supervised randomized control trials Non-randomized studies.

(parallel or cross-over).

Non-supervised intervention.

Case reports, case series, observational
studies (e.g., case-control and cohort
studies).

The flow diagram, in Figure 1, describes the procedure of study selection. Initial search

reported 5364 results [PubMed: 207; Scopus: 4,909; SPORTDiscus: 7; British Journal of

Sport Medicine: 345]. A total of 43 studies were identified in search results from the four

databases. by which studies were included or excluded. Manual removal of additional 13

duplicates resulted in 30 studies to be screened. The first stage of screening titles and

abstracts was based on interventions (third inclusion criteria) and resulted in the exclusion

of 21. The second and last stage with 9 studies was applied the PICOS criteria, and further

excluded 4 studies. The final selection of studies can be observed in Table 2

10
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PubMed Scopus SPORTDiscus | | British Journal of Sport Medicine
207 Citation(s) 4909 Citation(s) 7 Citation(s) 345 Citation(s)
43 Non-Duplicate

Citations Screened

@oval additional @ 13

l

30 Articles Retrieved

21 Articles Excluded 4 Articles Excluded
After Full Text Screen During Data Extraction

Inclusion/Exclusion

Criteria Applied

5 Articles Included

Figure 1 — Flow diagram

Risk of Bias

Bias refers to systematic errors that can threaten the internal validity of an RCT (Spieth
et al., 2016). RoB was assessed using the revised Cochrane risk-of-bias tool for
randomized trials (RoB 2) (Sterne et al., 2019), which consists of five dimensions, i.e.,
bias arising due to: (i) the randomization process; (ii) deviations from intended
interventions; (iii) missing outcome data; (iv) measurement of the outcome; and (v)
selection of the reported result. The author independently assessed RoB for all studies.
For assessing RoB in parallel trials, the Excel tool ROB2 IRPG beta v9 (Cochrane) was
used (Higgins et al., 2011).

11
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The results of the methodological quality assessment of the studies included in this review

are summarized in figure 2.

D2 — Deviations from the intended

interventions

(Cormie,
Galvio, et
al., 2013)

(Bloomquist
etal., 2018)
(Ceseiko et
al., 2019)
(Ceseiko et
al., 2020)
(Cormie,
Pumpa, et
al., 2013)

‘ Low risk

I Some concerns

‘ High risk

— ‘ . ‘ ‘ D3 — Missing outcome data
. -] = . ‘ D4 — Measurement of the outcome

. ‘ . — ‘ D1 — Randomization process
. . . — . D5 —Selection of the reported result
Crec @ ™

Figure 2 - Summary of the Cochrane risk of bias tool

12



TABLE 2 — Characteristics of the included studies

POLITECNICO
oe LEIRIA

ESCOLA SUPERIOR
oe EDUCACAD
£ CIENCIAS SOCIAIS

Study Sample size  Control group  Intervention Duration Supervision Funding and potential conflicts of interest
(Cormie, 62 women Yes Heavy load performed 10-6 12 weeks Yes, by an No conflict of interest. Funded by Edith
Pumpa, et al., High load — repetitions from 75-85% of exercise Cowan University and the University of
2013) 56.1+£8.1 IRM physiologist. Canberra. Clinical trials registration
Low load — Heavy load performed 15-20 ACTRNI12610000788077.
57.0£10.0 repetitions from 55-65% of
Control  — IRM.
58.6+6.7
(Cormie, 17 women No Heavy load performed 6-8 10-12 day Yes, by an No potential conflicts of interest in the
Galvao, et al, 61.2+9.1 IRM wash-out period  exercise publication of this article. Funded by Edith
2013) Heavy load performed 15- physiologist. Cowan University. Prue Cormie is
20c1RM. supported by the Cancer Council Western
Australia Postdoctoral Research
Fellowship.
(Bloomquist et 21 women No 85-90% 1RM 3 sets of 5-8 7-day wash-out Yes, by theauthor. Reported no conflicts of interest. Funded by
al., 2018) (453+9.2) repetitions with 60-90 seconds period Physical therapist. the University Hospitals Centre for Health
rest. Research (UCSF), Copenhagen University
Hospital, Rigshospitalet
(Ceseiko et al., 55 women Yes 85-90% 1RM 4 sets of 4 12 weeks Yes, by an Not funded financially. conflicts of interest
2019) High load repetitions with 180 seconds exercise to disclose. No conflicts of interest
482+6.7 rest. physiologist. regarding the publication of this paper.
Control
group - 49.0
+8.0
(Ceseiko et al., 55 women Yes 85-90% 1RM 4 sets of 4 12 weeks Yes, by an No conflicts of interest regarding the
2020) High load 48 repetitions with 180 seconds exercise publication of this paper.
+7 rest. physiologist.
Control
group - 49 +
8

13
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RESULTS

The results of outcomes were expressed in Table 3 on the form of means + SD, except
for the Scale pain in Bloomquist et al. (2018). Short-term effects were reported for breast
cancer-related lymphedema in two studies (Bloomquist et al., 2018; Cormie, Galvao, et

al., 2013).

In the study of Cormie, Pumpa, et al. (2013) all five outcomes variables at baseline
moment no significant differences existed between groups except for shoulder extension
range of motion where the high load was significantly lower than both low load (45+8°,
54+15°, and 54+10°). After the 12 weeks of intervention, the “Extent of swelling” and

“Symptom severity” outcome measures did not change between all three groups.

Changes were observed in the other outcome measures, in Physical Function for both
resistance groups when compared with the control group with an alteration in 1RM. Chest
press RM test also showed differences between groups and the seated row RM test
compared with the control group, exhibiting a change in upper body muscle endurance.
Shoulder flexion range of motion in the low-load group exhibit differences compared
with group control. Last but not least grip strength of the resistance groups also perceived

tendencies to superior improvement.

Differences in “Quality-of-life”” outcome measures occur only in the physical functioning
domain between the low-load and control groups. This comes in compliance with some

alteration in “Symptom severity can that explain this event.

The study of Cormie, Galvao, et al. (2013) analyses outcomes with points in time pre-
exercise, post-exercise, 24 hours post-exercise, and 72 hours post-exercise. Observed the
outcome “Extent of Swelling” the volume of the circumference of the affected arm was
fairly even during all points in time. As far as the high-load and low-load groups no
differences were observed between all points. When comparing both arms (affected and
non-affected arm) in all domains no significant differences were observed between them.
Differences were observed in arm circumference at 72 hours post-exercise in the high-
load group being significantly lower than pre-exercise. There were no clear trends in
terms of the impact of the resistance exercise, with individual responses being variable.

The other outcome “Symptom Severity” reported differences in the affected arm for

14
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Visual analogue scale and Brief Pain Inventory. The interference score of the Brief Pain
Inventory was significantly lower than pre-exercise at 24 hours post-exercise, and 72
hours post—low load exercise. No significant differences in the severity of pain, heaviness,
or tightness during all points in time. The affected and non-affected arms don’t show a
modification in symptom severity at all points. No noteworthy alterations were observed
between the high load and low load exercise conditions across all of the time points
examined. No clear trends existed in the symptom response to the exercise conditions

with individual responses being variable following the exercise sessions

The author Bloomquist et al. (2018) defined to be overserved as the primary outcome
“Extracellular Fluid” and as secondary outcomes “Inter arm Volume % difference” and
“Breast cancer-related lymphedema symptoms”. Low- and heavy-load intensities were
used. These outcomes were analyzed in points of points in time being pre-exercise, post-
exercise, 24 hours post-exercise, and 72 hours post-exercise. L-Dex presented normal
values scores pot-exercise and 24 hours post-exercise representing equivalence between
intensities. However, 72 hours post-exercise a difference between low- and heavy-load

intensities was observed, backing heavy-load resistance exercise.

Interarm volume difference and breast cancer-related lymphedema symptoms showed
similarities between low- and heavy-load intensities in all four points in time. In the study
performed by CeSeiko et al. (2019) using maximal strength training with just one exercise,
the aim was to observe muscle strength and improvements in quality of life. To assess
these outcomes 1RM teste was used and The European Organization for Research and
Treatment of Cancer Core Quality of Life Questionnaire-C30 and the supplement Breast

Cancer Module.

After the intervention, the 1RM of the training group showed improvements compared
with pre-test and statistical differences to control group. The questionnaire evidence
improved quality of life in the training group showing significant changes between
groups. In the other two domains training group keep improving while the control group
worsened. Differences were observed in emotional and social functioning. In the domain
fatigue training group reduced this symptom whereas control group it became worse. The
supplement for breast cancer showed differences between groups in post-test in symptom

scale and a decrease in body image whilst in training group staid altered.

15
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The last article also from Ceseiko et al. (2020) where mostly physical capacities were
assessed such as Walking economy and time to exhaustion, Maximal muscle strength,
Functional performance. As far as maximal muscle strength was observed an increase in
IRM for the heavy-load group whilst the group control suffered a reduction in 1RM. This
results in 1RM being superior in the heavy-load group compared to the control group at
post-intervention. In walking economy and time to exhaustion also was observed changes
having the heavy-load groups better results. At functional performance changes occur for
the 6- minutes walking test, chair rising, and stair climbing. Post-intervention the heavy-
load group exhibit improvements whereas group control got worst results. This translates
to a difference between groups post-intervention. These results could be due to an

increment in 1RM for the heavy-load group.

All five studies had an intervention with heavy resistance training but three (Bloomquist
et al., 2018; Cormie, Galvao, et al., 2013; Cormie, Pumpa, et al., 2013) of the selected
studies were focused on the upper body in specific with breast cancer-related
lymphedema. Two of the three only performed movements for the upper body and one
(Cormie, Pumpa, et al., 2013) also included exercise for the lower-body extremities. The
other two (Ceseiko et al., 2019, 2020) were focused on lower-body extremities. As far as
adverse events there were no reports related to the training intervention itself. The
reported withdrew reason was due to time constraints (n=2) and an unrelated medical
condition (n=1) (Cormie, Pumpa, et al., 2013) and because of logistical considerations
(n=1) (Bloomquist et al., 2018). The five studies had the same duration of 12 weeks,
Toohey et al. (2018) suggested that high-intensity programs must last at least four weeks

in cancer survivors. Interventions with longer times get stronger results.

16
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Studies Outcomes Pre- Intervention Post - Intervention Main findings
Extent of swelling Extent of swelling
BIS (L-Dex score): BIS (L-Dex score):
(Cormie, The extent of 18.8423.0 13.9£14.2 17.2£15.6 18.5+£21.8 12.4£14.8 16.2£16.9 Women  with  breast
Pumpa, et swellingin Affected arm volume (mL): Affected arm volume (mL): cancer-related
al., 2013) the affected 4279.7+1134.3 [ 4173.1+1055.7 | 3916.7+1100.0 4227.8+109 | 4272.1+1157.5 | 3916.0+1164.3 lymphedema can safely

arm. Symptom
severity,
physical
function, and
quality of life.

Interlimb arm volume difference (%):

Interlimb arm volume difference (%):

12.7+16.1 9.1£9.0 10.9£11.0 10.7+12.5 7.6£7.2 9.3+12.4
Affected arm circumference (cm): Affected arm circumference (cm):
372.6+54.8 346.8+51.1 342.6+60.0 371.34£52.7  347.3+49.0 341.0£60.6
Interlimb arm circumference difference (%): Interlimb arm circumference difference (%):
16.349.4 12.747.2 13.547.1 14.6£9.8 12.0+6.0 13.6+8.6
Symptom severity DASH (score): Symptom severity DASH (score):

19.5£15.3 18.0£13.2 16.0£15.4 15.7£15.0 12.6+10.0 17.1+16.0
BPI-severity (score): BPI-severity (score):

2.1£2.0 1.7£1.8 1.7£1.8 1.7£1.8 1.4+1.2 1.6x1.7
BPI-interference (score): BPI-interference (score):

22422 1.6+£2.1 2.0£2.2 1.5£1.9 1.2+1.4 1.9+£2.3
FACT-B+4-arm function (score): FACT-B+4-arm function (score):

12.744.7 14.6£3.6  13.9+34 14.0+4.9 2+2.7 | 14.4+4.3
QLQ-BR-23-arm symptoms (score): QLQ-BR-23-arm symptoms (score):
38.3£25.42 32.3+17.2  32.7£16.9 30.0£24.2 20.6+10.1 33.3£22.2
Muscle strength Grip strength-affected arm (kg): Muscle strength Grip strength-affected arm (kg):
25.945.5 25.145.6  25.6+54 27.6+7.2 27.0+£5.9 26.7+£6.3
Chest press 1RM (kg): Chest press 1RM (kg):

43.449.5 41.3+12.0 41.2+11.6 30.0£7.4 28.448.1 22.74£5.6
Seated row 1RM (kg): Seated row 1RM (kg):

43.449.5 41.3+12.0 41.2+11.6 49.8+12.5 49.3+11.8 41.9+12.6

lift heavy weights during
upper body resistance
exercise without fear of
lymphedema exacerbation
or increased symptom
severity

with breast.

17
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Leg press 1RM (kg):

Leg press 1RM (kg):

94.9+39.1 98.6+56.7 79.8+51.8 133.4+55.8 135.6+68.7 86.0+45.7
Muscle endurance Chest press RM test (volume- Muscle endurance Chest press RM test (volume-load):
load):

155.2+61.7 146.1£99.0 133.5459.1 208.3+103.3 251.2+137.6 133.1£73.9

Seated row test (volume-load): Seated row test (volume-load):

400.3£163.4 347.6£180.9 361.7£165.5 522.24296.7 497.8+£177.6 371.4+£195.7
Leg press test (volume-load): Leg press test (volume-load):

1036.9+655.4  1017.34959.7 726.7£538 1770.4+1243.6 18009. 1809.9+1478.9 944.0+605.1
Range of motion (affected arm) Range of motion (affected arm)

Wrist flexion (degrees): Wrist flexion (degrees):

65.3+11.0 65.4+8.9 66.6+9.5 68.749.4 68.2+7.1 64.1£7.4

Wrist extension (degrees): Wrist extension (degrees):
56.4+10.1 58.3+8.4 58.4+8.4 58.8+8.9 63.1+7.7 59.6+9.8

Elbow flexion (degrees): Elbow flexion (degrees):

142.54£6.9 140.8+£5.4 142.6+4.9 143.9+6.3 142.146.3 144.5+5.2

Elbow extension (degrees): Elbow extension (degrees):

171.746.0 172.844.5 175.444.3 172.6+4.8 174.5+4.4 174.6+3.6

Shoulder flexion (degrees): Shoulder flexion (degrees):

140.4+17.5 141.3£14.0 144.3£16.7 146.2+18.1  153.0+11.1 147.6+15.6

Shoulder extension (degrees): Shoulder extension (degrees):

45.14£8.0 54.4+15.3 53.949.6 48.2+10.7 56.8+11.7 54.2+11.9

Shoulder abduction (degrees): Shoulder abduction (degrees):

150.1+24.3 154.1+£16.4 156.7£17.0 150.0£22. 158.9£11.5 158.3+16.9

Quality of life Physical functioning (NBS): Quality of life Physical functioning (NBS):

45.448.3 45.246.6 46.248.8 48.5+£7.8 49.245.8 45.449.7

Role physical (NBS): Role physical (NBS):

44.61£9.3 46.74£9.6 46.949.3 49.8+£7.8 51.5+8.0 48.1£10.5

Bodily pain (NBS): Bodily pain (NBS):

47.248.8 47.0+9.7 50.9+£8.3 49.949.1 51.748.7 52.849.6

General health (NBS) General health (NBS)

45.947.5 48.34£9.5 44.5+11.0 50.4+8.2 50.8+10.0 47.0+£12.3

Vitality (NBS): Vitality (NBS):

46.8£10.4 49.9+8.4 45.2+12.8 48.6£9.4 54.3+£7.3 46.2+13.9

Social functioning (NBS): Social functioning (NBS):

45.748.6 49.3+£8.9 45.9£10.6 48.2+8.4 53.5+7.8 48.5+12.1
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Role emotional (NBS):

42.5£11.5 47.4+8.0 41.4£13.9 44.6+11.7 53.3+4.1 44.7+£12.3
Mental health (NBS): Mental health (NBS):

47.8£11.2 54.4+7.8 48.4£12.6 47.8£11.2 54.4+7.8 48.4+12.6
Physical health composite (raw score): Physical health composite (raw score):
47.348.7 46.319.3 48.3£9.2 50.8+7.5 49.5£7.9 48.84£9.5

Mental Health composite (raw score):

Mental Health composite (raw score):

44.1+12.1 49.6£9.5 44.1+14.7

46.5+12.2 55.3£6.9 46.7+13.5

(Cormie,
Galvao,
al., 2013)

et

Observe  the
acute impact
of upper body

resistance
exercise on the
amount of
swelling

and severity of
symptoms in
women  with
breast cancer-
related
lymphedema
and compared
these effects
between
resistance
exercise
involving high
and low loads.

Bioimpedance Spectroscopy:

High load =22.9 +£22.2

Low load =24.5 + 21.8,;
Affected arm volume (mL):

High load = 4283.8 + 1163.3

Low load = 4253.6 £ 1103.6;

Volume difference between affected and non- Volume difference between affected and non-affected arms

affected arms (mL):

High load = 601.4 = 571.5

Low load = 604.8 + 559.4;
Affected arm circumference (cm):

High load = 195.0 + 34.5

Low load = 192.6 + 28.7;

Circumference difference between affected and Circumference difference between affected and non-affected

non-affected arms (cm):
High load=152+11.6
Low load =15.2 + 10.8;
VAS—Pain (score):
High load=0.7+ 1.3
Lowload=1.0+22;
VAS—Heaviness (score):
High load=13+ 1.8
Lowload=13+24;
VAS—Tightness (score):
Highload=13+ 1.5
Lowload=1.3+2.0;
BPI_—Pain (score):

Bioimpedance Spectroscopy:

High load =22.6 £20.9

Low load =24.4 +22.9;
Affected arm volume (mL):

High load = 4306.3 £ 1150.0

Low load =4269.1 £ 1105.3;

(mL):

High load = 645.2 + 593.9

Low load = 628.8+ 551.5;
Affected arm circumference (cm):

High load = 194.7 + 33.8

Low load = 192.2 + 28.5;

arms (cm):
High load=15.1+11.2
Low load =14.9 + 11.0;
VAS—Pain (score):
Highload=12+1.5
Lowload=1.8 £2.0;
VAS—Heaviness (score):
Highload=12+1.5
Low load=1.8 £2.0;
VAS—Tightness (score):
High load=1.6 £2.1
Lowload=1.7+1.9;
BPI_—Pain (score):

Women  with  breast
cancer-related

lymphedema can perform
moderate- to high-
intensity upper  body
resistance exercise with
both low and high loads

without fear of
exacerbation.

Furthermore, this type of
exercise was well

tolerated, and we report no
adverse events. The clear
potential for resistance
exercise to aid in the long-
term  management of

breast cancer-related
lymphedema through
enhanced muscular

strength and endurance as
well as improved
functional ability.
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(Bloomquist
etal., 2018)

Observe acute
changes in
extracellular
fluid,

arm  volume,
and associated
breast cancer-
related
symptoms
after a session
of low- and
heavy-load
resistance
exercise in
women who
had undergone
axillary lymph
node
dissection and
were receiving
taxane-based

L-Dex score:
Heavy load 1.7 + 3.3
Lowload 0.8 +£5.0

% interarm difference:

Heavy load 0.5 + 4.4
Low load 1.3 +4.1
Pain:

Heavy load 0 (-1, 6)
Low load 0 (0, 5)
Heaviness:

Heavy load 0 (0, 2)
Low load 0 (0, 5)
Tightness:

Heavy load 0 (0, 6)
Low load 0 (0, 7)
Swelling:

Heavy load 0 (0, 2)
Low load 0 (0, 2)

L-Dex score:
Heavy load 1.9+ 3.4
Lowload 1.9 +5.1

% interarm difference:

Heavy load 1.0 + 4.0
Low load 1.6 +4.8
Pain:

Heavy load (-1, 2)
Low load 00 (-1, 1)
Heaviness:

Heavy load 0 (0, 4)
Low load 0 (0, 3)
Tightness:

Heavy load 0 (0, 5)
Low load 0 (0, 8)
Swelling:

Heavy load 0 (0, 3)
Low load 0 (-1, 3)

The acute lymphatic
response  was  similar
irrespective  of whether
low- or  heavy-load
resistance exercise was
undertaken in women with
breast cancer-related
lymphedema. with
axillary node dissection
during adjuvant taxane-
based chemotherapy.

chemotherapy.
(Ceseiko et Muscle Weight (kg) Weight (kg): Improvement in muscle
al., 2019) strength Exercise =77.0 £ 15.2 Exercise = 76.7 £14.5 strength, QoL, and

and improved
overall quality
of life.

Control =72.3 £17.4;
1RM (kg)

Exercise = 106.8 +22.8
Control =98.9 + 20.7
Global health status:
Exercise = 67.2+ 15.6
Control = 66.3 £ 16.5;

Control = 73.3 £16.5;
1RM (kg):

Exercise = 127.2 £26.4
Control = 89.9 £20.9
Global health status:
Exercise = 76.2 + 14.3
Control = 63.5 £ 14.7,

reduction of fatigue after a
12-week  high-intensity
strength training program
in breast cancer patients.

Recommendation in
incorporating high-
intensity strength training
in cancer rehabilitation,
accompanied by careful
screening and supervision
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of patients during the
training period.

(Ceseiko et
al., 2020)

Improvements
in lower
extremity
maximal
muscle
strength,
walking
economy,
muscle mass,
and functional
performance.

Walking economy: HR+ 140; RPE +12
Graded walking test:

Time to Exaustion + 536;

HRmax = 172;

Espeed + 48,

Eincination £1 1,

RPE + 17,

Walking economy:
HR+ 128; RPE £10
Graded walking test:
Time to Exaustion = 571,
HRumax £ 1 72,

Espeed +5.1 5

Einctination £1 2,

RPE =+ 18;

The major findings were
that three months of MST
yielded large
improvements in lower
extremity maximal muscle

strength, walking
economy and functional
performance, and
maintained muscle mass.
Conversely, patients
assigned to the control
group displayed

reductions in all assessed
variables.
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DISCUSSION

This systematic review aimed to evaluate the effects of heavy resistance training in breast
cancer patients. Resistance training interventions during or after breast cancer treatment
have been aimed at preventing or reducing the effects of the disease and treatments. Few
studies investigated the resistance training effects without other types of training. The
main findings of this review are that heavy resistance training interventions for breast
cancer patients during treatment are feasible and could use upper-body and lower-body
extremities. The risk of exacerbating lymphedema was showed that it didn’t occur even
with high loads. A possible reason for the insecurity to expose breast to higher loads could
be due to injuries and psychological and physical stress. Kraemer & Ratamess (2004)
stated that essential benefits in maximal strength and the subsequent hypertrophy can only

be achieved by recruiting the highest number of motor units, ensuring high training loads.

Therefore, the current data demonstrate that breast cancer patients can profit from heavy
resistance training during treatments without the fear of getting injured. These
interventions were always supervised by an exercise physiologist. The clinical population
should always get monitored since they get special needs (Schmitz et al., 2019). As far as
upper-body changes in 1RM were an observed and even better range of motion of the
shoulder. All of this happens without compromising the symptom severity extent of
swelling or the severity of symptoms. These changes in strength and endurance mean that
activities of daily living are easy to perform. That can explain the alteration in the domain
“physical functioning” which translates to improvements in quality of life (Kirkham et

al., 2016).

The studies that focus more on lower-body extremities also found relevant information.
The 1RM also got improvements that translated into higher values in the post-intervention
functional tests. Meaning that enhanced muscle function (Serra et al., 2018; Villasefior et
al., 2012) due to avoiding loss of muscle mass and muscle functionality caused by the
disease and the treatments (Klassen et al., 2017). A reduction in fatigue was noticeable,
and also in other domains as symptom scale and body image. This means that patients
could be were more active during the treatment period since the side-effects of the disease
and treatment affected less. These improvements all combined give breast cancer patients

better well-being and quality of life.
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Despite the observed advantages, there are some limitations to note. The relatively short
duration of the studies also represents a limitation, as information on long-term effects
would have provided a better understanding of resistance exercise in breast cancer
patients. Another limitation noteworthy was that it would also have been advantageous
to include musculoskeletal measurements, as breast cancer patients may suffer from
diminished bone health. (De Backer et al., 2007). Not all studies used The European
Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire-
C30 (Giesinger et al., 2016) or the supplement Breast Cancer Module (Sprangers et al.,
1996) and Functional Assessment of Chronic Illness Therapy — Fatigue (FACIT-F) (Butt
et al., 2008). These questionnaires are almost the gold standard to assess the quality of
life, fatigue and well-being in breast cancer patients because it gives good feedback on
how the resistance exercise interacts with breast cancer patients. Lastly, breast cancer-
related lymphedema studies allowed the use of compression clothes which is a limiting

agent of the research.

Nevertheless, it’s a good point of start and offers good insight and perspective for future

studies to be realized and provide more feedback to be available for this population.
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CONCLUSION

All studies on heavy resistance training for breast cancer patients have reported benefits
to a variety of extents both physically and psychologically. A well-tailored and supervised
heavy resistance training method for breast cancer patients is a must. To perceive the
reality of the benefits further research is necessary to determine its effects on other
outcomes such as health-related quality-of-life, fatigue, muscle function, and
cardiovascular function because few studies have assessed those outcomes. Additional
studies should be conducted to assess the extent of those effects in breast cancer patients

during treatment and also after treatment.
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