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Abstract

The treatment of breast cancer (BC) leaves emotional and functional sequels
affecting the quality of life (QOL) of the survivors. We aim to investigate, in-
tense exercises in the rehabilitation of BC survivors. Using the systematic
search model in the PubMed databases; Lilacs Bireme and Scielo. Me-
ta-Analysis used the Meta package implemented in software R (version 3.3.2)
p < 0.05. We selected 29 articles, and after reading in the Integra, we excluded
27 texts being included in the meta-analysis only 2. In the QOL, the hetero-
geneity in the emotional function showed a difference of 75%, in the social
function 36% and in the physics 32%. Using intense exercises in BC survivors
during rehabilitation improves overall QOL, muscle structure, and preserves
functional capacity.

Keywords

Breast Cancer, High-Intensity Exercises, High-Intensity Intermittent
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1. Introduction

Breast cancer (BC) is a malignant neoplasm regarded as a chronic degenerative
disease that mainly affects women [1]. In Brazil, it is the first cause of death
among this population. The risk of developing this cancer throughout life is one

in seventeen Brazilian women, and two thirds of the cases occur after meno-
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pause and 15% in women before 40 years of age. It is noteworthy that at least
one third of new cases of cancer occurring in the world, annually, could be
avoided [2].

The impact of the diagnosis of this disease and the treatment process gene-
rates serious consequences that may be temporary or permanent in woman’s
lives [3]. For every process whether it is conservative or not (with surgical pro-
cedure) can cause important decreases in self-esteem, limitations of the physical
capacity of the upper limb due to the presence of lymphedema, and also the
change of the tactile sensation of the sinus after Its reconstruction that can affect
the femininity and performance of motherhood [4].

On the other hand, studies indicate that in a clinical routine it is possible to
aggregate and develop the regular practice of physical exercises, especially in or-
der to prevent and mitigate the symptoms resulting from the treatment. As a
consequence, there are also improvements in cardiorespiratory and functional
capacity [4] [5] [6]. According to the World Cancer Research Fund [5], the reg-
ular practice of physical exercise is considered a protective factor for the post-
menopausal BC, however, despite the efficacy of the practice of physical exercise
in the treatment of breast cancer to be widely known yet there is no a consensus
on the exact prescription of the type, intensity, duration and method most ap-
propriate for women who experience the treatment of BC.

The literature is still inconsistent, although there is strong evidence on the
important health contributions brought by a physically active body [8]. This is
probably due to the fact that both the complexity of the disease and the enorm-
ous heterogeneity of existing training exercises and protocols, which end up
hindering such recommendations [9]. In general, the literature argues that dur-
ing the recovery process, which occurs after the treatment of chemotherapy, ra-
diotherapy and post-mastectomy surgery, physical exercise acts by increasing the
adaptability of the muscular and cardiac functional capacity of women under-
going these processes [10]. What is extremely important since a sedentary life-
style at this stage can cause an additional decline in functional capacity and
should be avoided as much as possible [11] [12].

The recommendation most commonly used in the prescription of exercises in
the post-treatment phase, are interventions of resistance exercises with low
loads, especially in case of lymphedema after cancer and with mild intensities,
performing only movements as a function that is closer to everyday life; Initially
should prioritize exercises that require less strength or involvement of the pec-
toral muscles and gradually increase both the frequency and complexity accord-
ing to the carrying capacity of these women [13] [14]. However, the use of exer-
cises with higher loads and intensities has also shown effective results. The exer-
cises promote improvement of body composition, endurance, muscular strength,
flexibility and improvement of cardiorespiratory fitness [6]-[15].

In view of the above, this article aimed to produce a bibliographic study, of a
systematic review with meta-analysis, that would bring together the main lite-

rary data that were produced up to the present day on the benefits of the use of
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high Load or high intensity in women surviving breast cancer, in order to iden-

tify the positive effects of this type of intervention.

2. Methods
2.1. Research and Strategy

This systematic review with meta-analysis is registered at the International
Prospective Register of Systematic Reviews (PROSPERO), under the ID:
CRD42019107397. The search for the literature was performed exclusively on
the electronic research platforms, between January and August of 2017, in Por-
tuguese, English and Spanish. The bases selected were: PubMed, Lilacs, Bireme
and Scielo and none of them was used a time interval defined for the search of
the articles. One year later in August 2019 in order to verify the emergence of
new publications, the searches were performed again following the same proce-
dures, and there were no differences in the results in relation to the searches of
2017.

In the investigation process, the advanced search tool was used during the
searches and when available in the database, the filter for clinical trials was used.
The following controlled descriptors were used: Breast cancer, high-intensity
exercises, exercises and their respective synonyms were used for searches in
PubMed; and the descriptors: Cancer de mama, Treinamento intervalado de alta
intensidade, Exercicioand its synonyms for the searches in the other databases
cited. Among the descriptors and their synonyms were used the Boolean opera-
tors OR and AND as shown in Figure 1.

2.2. Selection of Studies

To construct this systematic review with meta-analysis, the evaluation of the eli-
gibility of the studies was performed independently by two researchers. First, the
studies were considered for inclusion based on the titles and abstracts and, se-
condly, the full text, where reports were examined for the fulfillment of the se-
lection criteria. Any disagreement about the inclusion of the studies was resolved
by discussion among the researchers; if necessary, a third person should be con-
sulted to reach the consensus. The eligibility criteria used for the studies were: 1)
The sample was composed only of women who survived breast cancer; 2) Use only
physical exercises in their interventions; 3) Be a randomized clinical trial. They
were excluded from this meta-analysis: 1) Studies comparing drug interventions

and those who used the drug intervention in parallel with physical exercise.

2.3. Bias Risk Assessment

The evaluation of the risk of bias was performed by seven researchers separately,
manually and with the succinct help of the free digital tool: Robot Reviewer Re-

port (Available at <https://robot-reviewer.vortext.systems/>). The results of the

evaluations were optimized and discussed by all authors until they reached the
final product exposed below in Figure 2.
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Figure 1. Strategy of selection of studies.
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Figure 2. Risks of biases of the studies used.

2.4. Statistical Analysis

The effects of the interventions of the quality of life components were measured
by the difference in means, standardized and grouped, by the random effects
model and the meta package implemented in the software R (version 3.3.2). He-
terogeneity was assessed using the Q statistic of Cochran and P. The studies
were considered heterogeneous when: 2 > 50% and significance level P < 0.05, in

this case, the reason for heterogeneity was explored.

3. Results

In the first selection, data were analyzed by means of the titles and abstracts and
through this process, 26 articles from the PubMed database were selected. And
in the second selection that also followed the procedure to analyze the titles and
summaries of the articles contained in the data, the search resulted in only three
articles from the database Bireme, totaling 29 articles selected for the full read-
ing.

It is noteworthy that in the databases: Scielo and Lilacs The results of the
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searches were equivalent to zero academic texts. Proceeding with the procedures,

after the selection and reading in full of the 29 academic studies, 27 articles were

excluded, thus remaining only two texts that were included in this meta-analysis,

as described in graphic details shown in Figure 3 (Flowchart of identification

and selection of articles for systematic review).
It is important to report that in relation to the results of the permitted access

articles there were no review studies of literature reviews of any specific modality
(systematic, integrative, etc.), and that the discarded papers, 19 articles did not
conform With the theme proposed by this research (in the case of high load and
intensity exercises). Three were excluded from this research because of their

_§ Studies identified in the databases:
§ PubMed (n = 26) Lilacs (n = 0) bireme (n = 03) Scielo (n = 0)
h=
% l
=
)
Summation of studies (n =29)
=
=
E
A Selected after reading
titles and abstracts
PubMed (n = 02); v
Lilacs (n = 0;)
— Bireme (n = 0); Studies excluded after reading titles and
Scielo (n = 0); abstracts:
Total: (n = 02) * Do not match the theme: (n = 19)
« Scientific work project (n =01)
v « Pilot study: (n = 02)
. . * Interventions with medication exercises
Duplicate Studies L
—0 and methods: (n = 02)
(n=0) e The sample does not consist only of
women survivors of breast cancer (n = 03)
e
E
k=
[ Selected studies
for full
reading (n = 02)
v
Deleted after reading in full (n = 0)
= !
2
E Studies included (n = 02)
2
-/

Figure 3. Identification flowchart and selection of articles for systematic review.
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study design that did not corroborate the inclusion criteria described earlier in
the methodology of this review, two more were not used because they did inter-
ventions with exercises in parallel with the use of pharmacological methods, and
finally the last three among the 27 excluded studies, were dispensed by the fact
that they did not present the samples composed exclusively by individuals who
were affected by breast cancer (BC).

Thus, only two literary data were left that fit the criteria proposed by the
theme and methodology of the present study. The studies used in this study had
in common the evaluation data of essential components of quality of life in sur-
vivors of BC who performed high-intensity physical exercises; such data under-
went a statistical procedure of Meta-analysis and were exposed in detail in Fig-
ure 4.

4. Discussion

Table 1 shows that in the first study we used an exercise protocol that made use
of high loads between 75% and 85% of one repetition maximum (1 RM) versus
low load exercises between 55% and 65% of 1 RM, for women survivors of Breast
cancer (BC) with clinical diagnosis of Secondary lymphedema. We know that
women who have undergone a surgical intervention due to BC, tend to report
the increase of symptoms including pain, heaviness, numbness and stiffness in
the upper limb [16].

In addition, there is a considerable loss of muscle strength in the affected arm
[17] [18]. And with the loss of strength come the limitations of biomechanical
functions [19] [20]. The physical exercise, in particular, the training with exter-
nal loads, is one of the most used strategies for the improvement of the biome-
chanical function through the increase or restructuring of the muscular strength
[20] [21].

The treatment through training with external loads also contributes to the in-
crease of lymphatic clearance through the natural effect of [22] [23] muscle

pump. It is observed that the exercise performed with the lifting of higher loads

Experimental Control Standardised Mean
Study Total Mean SD Total Mean sD Difference SMD 95%-Cl Weight
Subgroup = Physical fanction :
Schmitt et al. 14 87.20 11.0000 14 81.50 11.3000 i 0.50 [-0.26; 1.25] 15.1%

Cormie et al. 22 48.50 7.8000 21 49.20 5.8000 —B—
Random effects model 36 35 —_—
Heterogeneity: 12 = 32%, 1 = 0.0570, p = 0.22

-0.10 [-0.70; 0.50] 18.5%
0.15 [-0.42; 0.73] 33.6%

Subgroup = Emotional function

Schmitt et al. 14 71.90 18.7000 14 71.20 25.9000 + 0.03 [-0.71; 0.77] 15.3%
Cormie et al. 22 4460 11.7000 21 53.30 4.1000 —#&——: -0.97 [-1.60; -0.33] 17.6%
Random effects model 36 35 —_— -0.49 [-1.46; 0.49] 33.0%
Heterogeneity: 12 = 75%, 1 = 0.3712, p = 0.05 i

Subgroup = Social function

Schmitt et al. 14 66.70 28.9000 14 67.50 28.4000 —— -0.03 [-0.77; 0.71] 15.3%
Cormie et al. 22 4820 84000 21 53.50 7.8000 ——— -0.64 [-1.26;-0.03] 18.1%
Random effects model 36 35 — =-0.37 [-0.97; 0.23] 33.5%
Heterogeneity: /2 = 36%, 1 = 0.0680, p = 0.21 :

Random effects model 108 105 —— =0.23 [-0.64; 0.19] 100.0%

Heterogeneity: I = 56%, 1° = 0.1493, p = 0.05 JE 11
-15-1-05 0 05 1 15

Figure 4. Forest Plot of the meta-analysis of the studies, of the components of quality of
life: physical function; emotional function; and social function.
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Table 1. Characteristics of the studies of our results.

Title and
Authors . ear Periodic Sample
Descriptors
N-Total: 62
Title: Is it safe L
. Characteristic: Women
and efficacious .
. surviving breast cancer
for women with ) o
(BC), with a clinical
lymphedema K .
diagnosis of
secondary to
lymphedema secondary
breast cancer to
lift h ioht ] Lof to CM of at least 1 year
ift heavy weights ournal o
. vy ,g before the study.
during exercise: a Cancer
R . . Average age: not
randomised Survivorship, ,
P. Corme . informed.
controlled trial. 2013 Volume 7,
etal ) Groups:
namero 3, . .. X
i L. i) high-load exercises
Descriptors: paginas 413 a
Resist. 424 between 75% and 85%
esistance X
i of 1 RM (n = 22);
exercise; N K
K s ii) low-load resistance
Weight-lifting; .
L hed exercises between 55%
mphedema;
ymp R and 65% of 1IRM (n =
Breast cancer; 21)
Dose-response ?
. p iii) habitual care or
relationship.
control group (n = 19).
Titule:
A 3-week
ltimodal N-Total: 28
multimoda
. . Characteristic: Women
intervention L.
. K surviving breast cancer
involving
high-intensity (BC)
R tg 1 train Groups:
interval trainin
, i 1) Hiit (n=14);
in female cancer X
. . . if) Low to moderate
survivors: a Physiological . X R
) . intensity exercises (n=
J. Schmitt randomized Reports,
2016 14).
etal. controlled trial. volume 4,
, Average age:
nuamero 3.
. Group I) + 53.8;
Descriptors:
. Group II) + 54.9.
Cancer survivors; o
K R Group monitoring:
cardiorespiratory
heart rate was
fitness; energy i .
dit monitored telemetrically
expenditure;
P X (Polar, FS1c, Polar Oy,
exercise;
Kempele, Finlandia).
rehabilitation; P )
sense wear.

Type of Intervention Results

Characteristic: High load
. . & Degree of lymphedema
resistance exercise, versus low
between groups: There

load resistance exercise, versus A .

was no difference in
the usual care for the treatment
of lymphedema secondary to
breast cancer.

swelling.

Severity of symptoms

Total duration: 3 months.
. . among groups:There was
Duration of sessions: not . . .
no difference in swelling.

informed.

Weekly ch : 60 min.
eeidy charge: 6L min In relation to the control

roup, both of the
Process: Started with 10 min. - ignterlv’ention roups
heating; and ended with 5 . group
obtained:

min.-Aerobic low intensity plus

lity of life;
stretching. + Quality of life

+ Physical function;
+ Emotional function;

Conclusions

‘Women survivors
of breast cancer
with lymphedema
can lift high loads
during resistance
exercise to the
upper body,
without fear of
exacerbation of
lymphedema or
increased severity of

symptoms.

Exercises: Straight bench press,
front pull, lateral elevation,
direct thread, triceps extension,
cuff thread, knee extension, and
squat.

Characteristic: Multimodal
rehabilitation with HIIT and
low to moderate intensity
exercises.

Total Duration: 3 weeks.
Duration of sessions: Group I)
12 minutes; Group II) 75
minutes.

Weekly load:

Group I) 3 HIIT sessions
(separated by at least 24 h);
Group II) 2 sessions per week.
Process: Group I) Heating of 5
min. To 70% of the peak heart
rate; Group II) performed the
exercises at 60% of the heart
rate peak.

Exercises: Group I) outdoor
race (paved track), being 1 min
to 95% of the peak heart rate
for 2 min. slow interval; Group
II) outdoor hiking and biking.

+ Social function;

+ Strength;

+ Muscular Endurance; +
functionality.

Group I):

< run time;

< body fat;

There were no alterations
in total body mass and
muscle mass;

+ Quality of life;

< fatigue;

+ Physical function;

+ Emotional function; HIIT can be
performed by
female breast cancer

+ Social function.
Group ii): survivors, with no
> lead time;

+ Muscle mass;

° There were no alterations
in body fat;

° better maximum oxygen
consumption;

+ Quality of life;

< fatigue;

+ Physical function;

+ Emotional function;

adverse health
effects.

+ Social function.

Legend: Studies filtered after systematic search in the databases cited in the methodology of this article.

between 70% and 95% of 1RM, bring additional advantages in relation to the

percentages of lower loads, the literature states that there is a relationship be-

tween the load response of the exercise of Strength and magnitude of gains in

muscle structure and function [24] [25].

The results of the first study in Table 1 corroborated the physical evolution of

CM survivors, considering that the group that performed the intervention be-

tween 75% and 85% of 1 RM, also presented higher gains in relation to the in-
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crease in the functionality of the force and muscular resistance when compared
to the control group. It is noteworthy that the same occurred with the group that
performed the interventions between 55% and 65% of 1 RM and that no differ-
ences were found between the groups, in relation to the level of the swelling of
the lymphedema and the other symptoms. In addition, a significant improve-
ment in quality of life (QOL) was identified in the women studied.

Therefore, the results indicate that women surviving BC, (provided they are
accompanied by a qualified and appropriate professional to perform interven-
tions with physical exercises), even if they are lymphedema secondary to BC, can
make the use Low loads, and high in interventions for physical improvement
and QOL. It is known that exercise is a beneficial and positive therapy for this
population, whether it is applied during and or after the course of the disease,
resulting in expressive clinically proven improvements, regardless of the inten-
sity or type of exercise used in Intervention [26] [27].

Another reason to use the practice of exercises in treatment procedures or
oncologic prevention is that cancer cells feed on energy reserves, which are
stored in the human body in the form of adipose tissue [28]. For this reason, the
adipose body mass potentializes the risks for the acquisition of various types of
cancer, making it necessary to include regular physical exercise during the
treatment process with the objective of decreasing and/or preventing the in-
crease in the levels of Adiposity [29].

One of the training methods, which has been highlighted is the high intensity
interval training known as HIIT (High intensity Interval Training), which in ad-
dition to showing good results in relation to its efficiency for body slimming
[30], has become another tool to be used in the treatment of surviving women of
BC.

In the results of the second article also contained in Table 1, we observe the
use of a multimodal rehabilitation protocol, which made use of HIIT with inten-
sity at 95% of the peak of the maximal heart rate and compared with the exercis-
es of low to moderate intensity.

The group that performed the intervention with HIIT obtained body fat re-
duction, while in the low to moderate intensity group there were no changes in
relation to this variable. Similar results are found in the study by Devin [31],
who underwent intervention of four weeks of high-intensity exercise and identi-
fied improvements in both cardiorespiratory fitness and body composition of
the studied sample, which was comprised of women surviving cancer.

Nowadays, it is evident in the literature that the use of high-intensity exercises
is safe and effective in this population 15. The results of this study strengthen
this fact, considering that the HIIT protocol brought positive data for quality of
life, reduction of body fat and fatigue. Reinforcing this way, the exercise protocol
of low to moderate intensity also promoted benefits for the group that per-
formed it. Thus, HIIT can be used in women survivors of BC without risks to the
quality of health, bringing the advantage of having a shorter chronological time

of implementation of the Protocol when compared to the method of exercises of
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low to moderate intensity.

It is important to emphasize that women who experience the treatment of
breast cancer present a great decline in QOL, especially in aspects that involve
social and emotional life, which ends up affecting their functions of autonomy
and biomechanics. Thus, general health impairment is observed, reducing the
cardiorespiratory, metabolic, fitness and increase of body fat, being these risk
factors predictors of the disease and quite detrimental to the success of the
treatment [27] [28].

Being physically active, it brings several contributions to the QOL and acts in
parallel in the prevention of various types of diseases [8]. Moreover, they have a
positive influence on mood, improves body image and self-esteem, acting in this
way in the reduction of the sequels and the physical and emotional symptoms
experienced during the treatment of Cancer [32].

Figure 4 (Forest Plot of quality of life components: physical function; emo-
tional function; and social function.), exposes the results of the QOL variables,
that were analyzed in common by both of the studies used in this systematic re-
view, and as we observe the meta-analysis it is observable that there was no sta-
tistical difference in relation to which type of intervention influence more in the
improvement of physical functions, Emotional and social that make up the QOL.
Thus, considering QOL, it is suggested that women who have undergone a
process of breast cancer treatment may have improvements in the functions pre-
viously cited independently of the intensity and exercise protocol. Regarding the
heterogeneity of the variables, it can be verified that the component emotional
function presented 75% difference between the studies the reason for justifying
this evidence can be explored through the use of distinct instruments in each
study for the analysis of the emotional function component; By the difference in
the number of participants in each sample due to the physical and emotional,
psychological and biological individuality of the women studied and the differ-
ent types of protocols used in physical exercise interventions.

On the reliability of the studies used in this study, Figure 2 (risks of biases of
the studies used.), the data showing the final evaluation of the vises of the ar-
ticles used in this research are contained, and both showed low credibility only
In the “blinting” process by the samples used. These studies did not report
whether there was such a procedure during the surveys, which clearly leaves the
possible performance bias during the data collection phase. When analyzing
each article in isolation as shown in Figure 2, it is perceived that in the content
of author J. Schmitt et al, (2016), there is partially the selection and detection
bias, while the work of P. Come et al, (2013), showed to be safer in these criteria
more confidence for possible readers to reproduce the procedures described in
their research.

Given the facts, it is worth highlighting that the bibliographic productions up
to the present day in relation to the theme in question are scarce and the studies

evaluating the relationship of physical exercise with treatment during or after
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cancer, have stated that interventions with the Physical exercise are beneficial,
but the data of the publications are inconsistent with respect to volume or inten-
sity, pillars of training prescription, to be recommended during interventions
[33] [34]. And for safety precautions The scholars of the oncology area, encour-
age the use of simple exercises that simulate the activities of daily life, and that
have mild and moderate intensities in order to avoid complications in the bio-
mechanical health [13]-[35].

Despite this systematic review with meta-analysis eviding the effects of
high-load exercise and high intensity on body health and quality of life during
the treatment of breast cancer survivors (BCS), caution is suggested regarding
their prescription, Current literature is still limited on the subject and because of
this, there is still no favorable consensus regarding the prescription of intense
exercise for BCS. It is necessary to further research to broaden the understand-

ing of the effect of the practice of these exercises in BCS.

5. Conclusion

The studies used in this meta-analysis, pointed out that it is so safe and effective
to use high-intensity exercises as moderate exercises in women survivors of
breast cancer, and that in addition to ampliform the general quality of life the
methods of high Intensity can also be used by health professionals to optimize
the time of interventions, bringing a quality of benefits to improve resistance,
muscle structure, maintenance of functionality, and contribute to a reduction
Significant body fat, and in relation to physical, emotional and social functions
related to quality of life, the data showed that there was no statistical difference

between the use of mild to moderate and high intensities.
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