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Abstract

Purpose The strict lockdown implemented due the COVID-19 pandemic is generating a great impact on wellbeing and
health-related quality of life (HRQoL) in people with cancer. We aimed to evaluate the efficacy and feasibility of an online
home-based exercise intervention performed during a lockdown period analysing its effects on body composition, physical
fitness, and HRQoL in breast cancer survivors.

Methods Fifteen women with breast cancer receiving hormonal therapy (55.5 + 6.7 years) were included in the study. The
exercise intervention consisted of two weekly sessions of remotely supervised functional training (60 min per day) and two
weekly sessions of unsupervised aerobic training (20-30 min/session; 60-85% of maximum heart rate) for a total of 16 weeks.
DXA absorptiometry was used for the assessment of body composition. Functional assessment included cardiorespiratory
fitness (CRF) by Rockport walking test, upper and lower body strength (grip strength, arm curl test, and chair stand test),
walking speed (brisk walking test), and agility (8-foot up-and-go test). The HRQoL was evaluated with the QLQ-BR23
questionnaire. The adherence to the intervention was measured as the percentage of online classes attended.

Results Rate of adherence for the online exercise intervention was 90 + 17%. The exercise intervention induced significant
(p <0.05) improvements in physical fitness: CRF (+9%), right arm and lower limb strength (+ 10% and + 18%, respectively)
and lower limbs lean mass (+ 2% and + 3.5% for left and right leg, respectively).

Conclusion This feasibility study suggests that an online home-based exercise intervention during COVID-19 lockdown
could improve physical fitness and body composition in breast cancer survivors even in a context of heightened concern for
future health.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
caused an unprecedented international crisis. The World
Health Organization (WHO) declared this situation a
public health emergency of international concern [1]. Ini-
tial measures adopted by different countries to control of
COVID-19 included important mobility restrictions with
governments applying strict lockdowns that lasted several
weeks or even months. Unfortunately, these measurements
have had negative implications in population health and
lifestyle. In fact, several studies have reported a reduction
in physical activity (PA) levels [2, 3] with an increase
in sedentary behavior produced by the afore-mentioned
mobility restrictions.

In the area of oncology, the lockdown among cancer
patients has entailed a great negative impact in their global
wellbeing and consequently in their health-related quality
of life (HRQoL). On this basis, a recent study reported that
about 9 out of 10 of cancer patients showed an impairment
in their security and daily functionality due to the COVID-19
pandemic [4, 5]. The benefits associated to physical exercise
in cancer survivors as an adjuvant therapy have been widely
described [6, 7]. In fact, over the last decades, supervised
exercise interventions have shown multiple biopsychosocial
benefits for people with cancer [8, 9]. However, due to this
pandemic scenario, the global governments and the public
health policies have framed “staying at home” as a preven-
tive strategy. In this current situation associated with a global
lockdown and restricted mobility, it is necessary to identify
and explore new approaches and intervention strategies that
enable adequate PA promotion among people with cancer.
A possible solution tailored to this population could be the
development of an online home-based exercise intervention
[10, 11]. Specifically, for patients with cancer and survivors
who are more vulnerable due to their global health status
with an increased risk of exposure and virus infection.

In cancer survivors, home-based exercise has been
considered as a safe and effective strategy to improve
markers of health such as body composition, fatigue,
functional capacity and HRQoL [12-17]. Focusing on
breast cancer, home-based exercise programs have been
developed during the last decades [18]. In these pro-
grams, patients are assessed and followed on a periodic
basis, and perform exercise routines with the support
of brochures, practical guides, or electronic materials
[19]. Consequently, counseled exercise intervention
could be an effective option for certain circumstances
since a recent study suggested that a home-based exer-
cise intervention developed during home confinement
improved QoL in women who had suffered breast cancer
[20]. Nonetheless, this was a pilot study and should be
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interpreted with caution due to the low number of par-
ticipants (n=2) [20].

One of the main limitations of an online home-based
exercise intervention is that most are performed without
supervision and consequently basic training variables such
as the technique of the performed exercises, intensity or
volume are not controlled and adapted for each participant
[21]. Therefore, the previously mentioned variables could
increase the risk of injury and adverse effects, generating
a low training adherence. All these aspects underline the
importance of developing a supervised exercise intervention
adapted to the circumstances of each oncologic participant,
in order to produce quantifiable improvements in physical
function and HRQoL benefits in cancer survivors during
COVID-19 lockdown. Hence, the aim of this study was to
evaluate the efficacy and feasibility of an online home-based
exercise intervention performed with a face-to-face and syn-
chronous supervision during a lockdown period and, specifi-
cally, to analyze its effects on body composition, physical
fitness and HRQoL in breast cancer survivors receiving
hormonal therapy.

Material and methods
Study design

This is a quasi-experimental study with a pre-post design
without a control group. The intervention had a duration
of 16 weeks with the baseline assessment taking place in
February 2020 while the follow-up assessment took place
in June 2020. Initially, the intervention was designed to be
performed with a face-to-face and supervised intervention.
However, due to the unforeseen pandemic circumstance and
the sudden lockdown, it was changed to an online home-
based exercise intervention.

Data were collected at the beginning and the end of the
study through face-to-face interviews. This was possible
because pre-assessment was carried out 2-week before
lockdown in Spain, and post-assessment took place in June,
when social distancing and isolation measures were much
more flexible. The intervention, however, did take place dur-
ing the state of emergency and period of home confinement
in Spain (from February to May 2020).

Participants and recruitment strategy

Twenty-one breast cancer women survivors were selected to
participate in the study. Six abandoned the study (5 due to
personal reasons and 1 was excluded because she had to stop
the training due to COVID-19). Therefore, the final sample
included 15 women (Fig. 1). All the participants belonged
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Fig. 1 Flowchart of participants
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to the Asociacion de mujeres aragonesas de cdncer geni-
tal y de mama (AMACGEMA) of Zaragoza (Spain). All
participants were recruited for the study via email. A non-
probabilistic convenience sampling was developed through
an informative meeting that took place in January 2020 in
the AMACGEMA venue.

The aims of the project and evaluations were explained
in the mentioned meeting. Those that meet the following
inclusion criteria were selected to participate in the present
study: (i) age between 18 and 75 years old; (if) diagnosed of
breast cancer (stages I-III); (iii) > 6 months post-treatment
(surgery, chemotherapy or radiotherapy); (iv) to be in active
hormonal therapy; (v) no exercise medical contraindications
(e.g., cardiovascular disease or neuromuscular disorders);
and (vi) signing the written informed consent.

The exclusion criteria were (i) participants with cancer
cachexia (body mass index < 20 kg/mz) [22]; (ii) being

diagnosed of another primary and/or secondary tumor or
being in metastatic stage; (iif) cardiac and or lung diag-
nosed problems (e.g., myocardial infarction, arrhythmia,
angina, heart failure or chronic obstructive pulmonary
disease); (iv) to have participated in an exercise program
during the previous 6 months; or (v) to have severe immu-
nosuppression or fever.

Sociodemographic variables

A self-constructed questionnaire contained 10 items was
designed to describe the participants’ sociodemographic
characteristics, education level, marital status, and other
disease-related questions (received treatment, symptoms,
and secondary effects).
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Ethical committee

Eligible participants were informed about the project aims
and purpose, and participation in the study was voluntary.
All participants gave written informed consent prior their
inclusion to the study. The present project was carried out
in accordance with the principles of the Declaration of
Helsinki and Good Clinical Practice guidelines. The pro-
ject was approved by the Ethical Committee of the Uni-
versity of San Jorge (Zaragoza, Spain [n°006-19/20]). All
participants were informed of the protocol of this study
and agreed to participate voluntarily signing an informed
consent.

Measures
Anthropometry and body composition

Height was measured with a stadiometer with 0.1 cm pre-
cision (SECA 225®, SECA, Hamburg, Germany), while
weight was measured with a portable scale with a preci-
sion of 0.1 kg (SECA 861®, SECA, Hamburg, Germany).
Waist and hip circumference were measured at the midpoint
between the lowest rib and iliac crest at the end of a normal
expiration and at the maximum diameter over the buttocks,
respectively. Both measurements were performed with a
non-elastic measuring tape with 0.1 cm precision (SECA
212®, SECA, Hamburg, Germany) with participants stand-
ing in anatomic position.

Dual-energy X-ray absorptiometry QDR-Explorer (QDR-
Explorer, Hologic Corp., Software version 12.4, Walthman,
MA, USA) was used for the assessment of body composi-
tion. Body fat (kg and %) and lean body mass (kg) were
obtained from whole-body scan. Lean body mass was
obtained by subtracting bone mineral content from nonfat
mass. The following sub-regions were also analyzed from
the whole-body scan: lower and upper extremities and trunk.

Physical fitness assessment

The physical fitness related to functional capacity perfor-
mance of participants was assessed with different tests.

A digital handgrip dynamometer (0.1 kg precision by
Takey Smedley III T-19®, Scientific Instruments Co. Ltd.,
Niigata, Japan) was used to assess maximal handgrip strength.
The “Arm Curl Test” was developed to assess upper limb
strength [23]. Participants were asked to perform as many
arm cutls as possible in 30 s with a dumbbell of 2.5 kg weight.

The “chair stand test” was used to assess lower limb
strength [23]. From a sitting position, participants were
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asked to repeatedly stand up and sit back down as fast as
possible for 30 s. The number of stands was recorded.

The “8-foot up-and-go test” was used to assess agility
[23]. From a sitting position, participants were asked to
stand up and walk to a cone placed at 2.45 m, turn and return
to a seated position. The time required was reported.

The “brisk walking test” was used to evaluate walk-
ing speed. Participants were asked to walk 30 m as fast as
possible (running was not permitted). The time required
was reported. Finally, cardiorespiratory fitness was (CRF)
assessed by “Rockport walking test” [24]; the participants
walked as fast as possible for one mile (1609 m). Post walk,
heart rate, and time required were registered immediately
after completion of the test.

All tests were repeated twice with a minute rest between
attempts except for the “chair stand test”, “arm curl test”,
and the “Rockport test” that were only performed once. The
best attempt of each test was selected for further analyses.

Health-related quality of life

The European Organization for Research and Treatment of
Cancer [25] Quality of Life Questionnaire and Breast Can-
cer specific module (EORTC-QLQ-BR23) [26] was used
to evaluate HRQoL. This questionnaire contains 23 items
that are divided into two dimensions. The first dimension
includes four functional scales (body image [4 items], sexual
functioning [2 items], sexual enjoyment [1 item], and future
perspective [1 item]) while the second includes four symp-
tom scales (systemic therapy side effects [7 items], breast
symptoms [4 items], arm symptoms [3 items], upset by hair
loss [1 item]). Each item is scored from 1 to 4. Scores were
after linearly transformed to a 0 to 100 score. The highest
scores are related to better functioning (except for sexual
functioning and sexual enjoyment). On the other hand,
higher scores in the symptom scale dimension are associ-
ated with a higher persistence of the symptoms.

Online home-based exercise program

The supervised exercise intervention had a duration of
16 weeks. The first 2 weeks were focused on exercise famil-
iarization. All the sessions were developed through ZOOM
(Zoom Video Communications, Inc., 2020) (Fig. 2).

The exercise intervention included four weekly training
sessions divided into two functional supervised training ses-
sions and two aerobic unsupervised training sessions. The
supervised part consisted of the trainer leading the session
by connecting online synchronously with the participants and
directing the training. During the connection, the participants
could watch the performance, were encouraged, and could
interact and give feedback or ask questions. The trainer could
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Fig.2 Online home-based exercise program in breast cancer survivors during lockdown

of the training (40 min), and cool down (10 min). All the
sessions included a combined circuit of 8—12 functional
exercises to improve strength and CRF (squats, split squat,
walking lunges, calf rise, glute bridge, band pull down, core,

also assess the participants performance and give individual
or group feedback or corrections when necessary.

The supervised sessions had a duration of 60 min. Each
session was divided into warm-up (10 min), a main part
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walking/jogging on the spot, lateral step up with biceps curl
or shoulder press, punches, jumping jack). Exercises were
developed with body weight, elastic bands, and home avail-
able material (such as small plastic bottles of water or milk,
or shopping bags). For the functional strength exercises, a
10-12 repetition protocol was developed, while the aerobic
exercises lasted around 30 s. Two series were performed until
week 12 and three series from week 13 to 16. A minimum
rest of 90 s was established between exercises.

Participants were asked to use a heart rate monitor during
all the sessions. The work intensities ranged from 60 to 85%
of maximum heart rate (HR,,) obtained from the Rockport
test and calculated through the Karvonen formula [27]. Rat-
ing of perceived exertion was also registered at the end of
the warm-up and main training using the Borg scale [28].

Finally, to improve the specificity of the program and
follow the WHO physical activity recommendations, we rec-
ommended participants to add each week two home aerobic
unsupervised sessions (20-30 min/session; 60-85% HR ).
These aerobic sessions could include self-selected exercises
such as dancing choreographies, indoor cycling, elliptical
bike, or the use of other home available tools that would
elicit a similar stimulus.

Safety and adherence

Daily adherence and safety to the intervention were moni-
tored by means of a register of attendance. Moreover, to
ensure the safety and welfare of participants involved in the
research, the protect rights of human subjects and occur-
rence of adverse events were monitored. Finally, to deter-
mine adherence to the training, we considered a session to
be completed when 80-90% of the planned exercises were
successfully performed.

Statistical analyses

The Shapiro—Wilk test was used to test the normality of the
outcomes. Mean, standard deviation, and confidence inter-
vals 95% are presented for continuous outcomes. Categorical
outcomes are expressed as absolute values and percentages.
To test the differences between different moments of the
intervention (pre-post) for the same group, the paired sam-
ples ¢ test was used. The relative change (change percentage)
was calculated to test the effect of the intervention. Addi-
tionally, the standardized effect size (ES) was calculated
by Cohen’s d, with values from 0.2-0.5 representing small
effect; 0.5-0.8 moderate effect and > 0.8 large effect.

All the analyses were performed with SPSS v.21 (SPSS Insti-
tute Inc., IL, EUA). The level of significance was set at p <0.05.
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Results
Participants main characteristics

Sociodemographic characteristics (age, education level,
and marital status) and variables associated with the dis-
ease (received treatment, disease recurrence, symptoms, and
negative effects) are presented in Table 1.

Safety and adherence

No adverse events or health issues during the exercise inter-
vention were noted. Adherence to the intervention averaged
90+17%.

Physical performance

Results for the baseline and post-intervention are pre-
sented in Table 2. Significant improvements were found
for handgrip strength of the right arm, lower limbs
strength, and CRF (all p < 0.05; ES: 0.84, 0.76, and 1.17,
respectively).

Anthropometry and body composition

Anthropometric characteristics and body composition
variables are presented in Table 3. Breast cancer survivors
increased lean mass at both right and left legs from the
beginning to the end of the exercise intervention (p <0.05;
ES 0.74 and 1.01 for left and right leg, respectively). No
significant changes were found for the other variables evalu-
ated (all p>0.05).

Health-related quality of life

HRQoL results are presented in Table 4. Signifi-
cant changes were found for the future perspectives
domain which were lower at the end of the program
(75.60 +£29.45 vs 45.34 +£36.10; p <0.05; ES 0.90). No
other significant differences were found for the rest of
the assessed dimensions. Participants did not provide
responses to the scales on sexual enjoyment and hair loss.

Discussion

The results of the present study show that an online home-
based exercise intervention is an effective and safe strategy
to improve physical fitness and lower limbs lean mass on
breast cancer survivors.
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Table 1 .Main demog.raphic N(%)
and clinical characteristics at
baseline (n=15) Age (years) mean+SD 55.53+6.73
Education level
Secondary studies 2(13.3)
Professional degree 8 (53.3)
University or higher degree 5(33.3)
Marital status
Single 2(13.3)
Married 10 (66.7)
Divorced or separated 2(13.3)
Widowed 1(6.7)
Treatment
Surgery 15 (100)
Chemotherapy 10 (66.7)
Radiotherapy 10 (66.7)
Side effects at the beginning of the intervention
Fatigue 8(57.1)
Depression/anxiety 8 (57.1)
Sleep disorders 9 (64.3)
Body weight changes 9 (64.3)
Pain 8 (57.1)
Lymphedema 9 (64.3)
Musculoskeletal 12 (85.7)
Neuropathy 6 (42.9)
Cronology of cancer before the exercise intervention Mean IQR
Time from diagnosis (months) 28 56
Time from end of treatment (months) 25 107
Time since the beginning of the hormonal therapy (months) 27 111
Abbreviations: IQR interquartile range, SD standard deviation
Table 2 Eifects of the exercise Basline ~ Post Dif. Baseline-Post pvalue  ES
intervention on physical Mean (SD) Mean (SD) 95% CI
performance (n=15)
Upper limbs strength
Handgrip right arm (kg) 19.7 (6.7) 21.7(5.9) —2.03 (-3.50,-0.57) 0.011 0.84
Handgrip left arm (kg) 17.1 (7.2) 33.2 (44.6) —16.09 (—43.64, 11.45) 0.227 0.35
Arm curl right arm (rep) 16.3 (6.9) 16.3 (7.9) 0(-3.97,3.97) 1.000 0.00
Arm curl left arm (rep) 15.4 (6.2) 15.9 (7.7) —0.46 (—6.60,5.70) 0.873 0.04
Lower limbs strength
Chair stand test (rep) 16.2 (4.7) 19.1 (3.5) -2.92 (-5.26,-0.59) 0.018 0.76
Agility
8-foot up-and go test (s) 5.0 (0.8) 4.7 (0.5) 0.31 (-0.15,0.76) 0.169 0.41
Walking speed
Brisk walking test (s) 14.4 (0.8) 14.6 (1.4) —0.22 (-0.90, 0.47) 0.508 0.18
Cardiorespiratory fitness
Rockport test (minutes) 16.2 (1.2) 14.8 (0.8) 1.36 (0.69, 2.02) 0.001 1.17

Data are mean +SD. Significant p-values are in bold. CI confidence interval, ES effect size, SD standard

deviation
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Table 3 Effects of exercise

. . Variable Baseline Post Dif. Baseline-Post ~ p-value ES

intervention on aqthropometry Mean (SD) Mean (SD) 95% CI

and body composition (n=15)
Weight (kg) 65.6 (10.8) 65.4 (11.2) 0.25 (—0.65,1.14) 0.564 0.15
BMI (kg/m?) 25.5(3.8) 254 (3.9) 0.10 (-0.25,0.45)  0.551 0.16
Fat mass (kg) 25.0 (6.7) 24.6 (6.6) 0.37 (-0.19,0.94)  0.180 0.36
Fat mass (%) 38.2 (6.0) 37.6 (5.9) 0.52 (-0.12, 1.16)  0.105 0.45
Lean mass left leg (kg) 5.6 (1.0) 5.7 (1.1) —0.18 (=0.31, —=0.05) 0.012 0.74
Lean mass right leg (kg) 5.8 (1.1) 6.0 (1.2) —-0.25 (—0.91, -0.11) 0.002 1.01
Lean mass (kg) 37.7 (5.6) 37.9(5.9) -0.25(-0.91,0.39) 0.410 0.22
Waist circumference (cm) 83.8 (9.5) 82.4(9.1) 1.41 (-0.23,3.07) 0.086 0.52
Hip circumference (cm) 100.7 (7.3) 101.3 (7.4) -0.60 (-2.90, 1.70) 0.579 0.16

Data are mean=+ SD. Significant p values are in bold. BMI body mass index, CI confidence interval, ES

effect size, SD standard deviation

Table 4 Effects of
exercise intervention on
QLQ-BR23 scores (n=15)

Item Baseline Post-intervention p value ES
Mean (SD) Mean (SD)

Body image functioning 61.1(32.1) 65.6 (32.3) 0.549 0.16
Sexual functioning 75.6 (22.6) 83.2 (24.5) 0.213 0.35
Sexual enjoyment NR NR NR -
Future perspective 75.6 (29.4) 45.3 (36.1) 0.005 0.90
Systemic therapy side effects 70.0 (22.2) 73.4 (22.0) 0.596 0.14
Breast symptoms 76.1 (20.4) 81.5(20.5) 0.710 0.10
Arm sympyoms 67.0 (27.5) 67.5(32.2) 0.536 0.17
Hair loss NR NR NR -

Data are mean+ SD. Significant p value are in bold. Abbreviations: ES effect size, NR not reported, SD

standard deviation

The COVID-19 pandemic has impacted every aspect
of life producing increased levels of sedentary time and
reduced physical activity levels. These changes will be
deleterious for the health of the global population and will
be critical for cancer survivors. Consequently, home-based
exercise interventions could be an excellent choice for peo-
ple affected by cancer.

The use of e-Health in oncology has started a new era
that goes beyond the traditional health care model [29].
Home-based exercise interventions have been shown as a
valid strategy that can provide benefits in CRF, strength,
PA levels, HRQoL, and body composition on cancer sur-
vivors [15, 30]. Results obtained in the present study show
that an online home-based exercise intervention performed
in a context of lockdown enables the maintenance of phys-
ical function in female breast cancer survivors (our partici-
pants improved the score obtained in the chair stand test,
that measures the ability of participants to stand and sit
on a chair a task that everyone develops daily). Our results
are in overall agreement and extend those of DeNysschen
et al. [14], who with an 8-week home-based exercise
intervention applied in female breast cancer survivors
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(n=26), who were receiving prolonged hormonal treat-
ment, showed improvements in handgrip strength, arm curl
test and chair stand test, but not in CRF [14]. The differ-
ences in CRF between studies can be attributed to both
the duration of the exercise training program (8 weeks vs
16 weeks) and the test used to assess the CRF (3 min step
test vs Rockport test).

It is important to understand that a reduction of muscle
mass is currently considered a prognostic factor of the disease
and is associated with a higher degree of functional limitations
and dependency, and with lower cancer survival rates [31,
32]. Several studies have demonstrated a pronounced mus-
cle strength decline (upper- and lower-body) in breast cancer
survivors [32-34]. Nowadays, handgrip strength is known as
one of the prognostic factors of sarcopenia [35, 36]. Focusing
on breast cancer, handgrip strength has been directly asso-
ciated with HRQoL and inversely with the adverse second-
ary effects of cancer treatment [37]. Our results, similarly to
those of Denysschen et al. [14], have shown handgrip strength
improvements, with an increase of the right arm (19.7 kg pre-
vs. 21.7 kg post- intervention). Also, in a recent case study
developed during the COVID-19 lockdown, one of the two
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participants included in the study showed improvements in
handgrip strength (27.4 kg pre- vs. 34.9 kg post-intervention)
after a 16-week exercise intervention [38].

Functional training in cancer patients and survivors is an
emerging topic. For years, most researchers have focused on
determining the effectivity of exercise programs based on
traditional strength exercises. Jones et al. [39], in a recent
study developed in breast cancer survivors (n=51), imple-
mented a 12-week intervention based on a combined aerobic
and resistance circuit, observing positive changes in physical
fitness (CRF and upper and lower limbs strength), similar to
those found in our study.

Regarding body composition, Lahart et al. [40] in a
6-month home-based PA intervention in breast cancer
survivors found significant improvements in body weight
and BMI. However, in our study only changes on legs lean
mass from baseline to the end of the online program were
detected. A possible reason for these differences between
studies could be due to the duration of the studies (16 weeks
vs 6 months). Moreover, the method to assess body composi-
tion was not the same (dual-energy X-ray absorptiometry vs
bioelectrical impedance). It is also important to note that our
study was performed in a context of COVID-19 lockdown
in which people have been forced to stay at home and, con-
sequently, probably had to modify their lifestyle [2, 41, 42].

Cancer patients express clinically increased psychologi-
cal symptoms (depression and anxiety) during the disease
[43] and an online intervention could be a viable strategy
to improve HRQoL and motivation towards exercise and,
consequently, reduce these symptoms [15]. The results of
the present study obtained with the EORTC-QLQ-BR23
did not show a positive effect of exercise on body image or
secondary treatment effects. Surprisingly, we found a sig-
nificant decrease in future perspective scores. This could be
partially explained by the confinement that all participants
had to suffer while the intervention took place, a situation
that could generate uncertainty, anxiety, or fear to the near
future. In the same line, a recent study demonstrated that
the COVID-19 pandemic negatively affected the emotional
health of women diagnosed with primary breast cancer who
showed higher general emotional vulnerability due to the
disruption of treatments generated by COVID-19 [44].

There are some limitations in this study that should be
noted. First, our sample size was limited. Furthermore, no
sample size calculation was performed, as the cohort ana-
lyzed in the present study was a convenience sample (i.e.,
all participants belonged to the AMACGEMA meeting the
eligibility criteria). However, it is important to note that
this study has been undertaken thought special circum-
stances due to the COVID-19 pandemic. Therefore, it was
extremely difficult to have a greater number of partici-
pants. Second, the absence of a control group did not allow
to establish a solid relationship of these findings. However,

given that physical exercise in breast cancer survivors is
highly recommended because of its health benefits, and
the circumstances of pandemic and confinement made it
highly likely that regular physical activity would decrease,
we considered that it was unethical to leave a group with-
out a training program. Another limitation is the lack of
control on nutritional variables or dietary habits, which
can largely influence body composition.

Nonetheless, the present study has several strengths
such as the possibility of adapting the study methodology
to the circumstances of the COVID-19 pandemic and the
associated lockdown. Also, noteworthy is the high adher-
ence of participants to the online home-based exercise
intervention under these circumstances.

Conclusion

This feasibility study suggests that an online home-based
exercise intervention performed during a confinement
period is safe and beneficial for breast cancer survivors
who showed improvements in physical fitness and lower
limbs lean mass. Further larger studies (particularly, con-
trolled trials) are needed to evaluate which is the best
intervention to improve both physical and psychological
health-related markers.
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