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Abstract

Introduction: One of the recommended exercises for breast cancer
patients is Pilates, which, although is useful in some aspects, but its
effect on the immune system is not clear. The aim of this study was to
evaluate the effect of eight weeks of Pilates exercises on immune
factors in women with breast cancer.

Methods: Participants of the study included 30 breast cancer patients
aged 30-57 years who participated in the study voluntarily and were
randomly divided into two groups of exercise (n=18) and control
(n=12). Finally, according to the exclusion criteria, participants were
studied in two groups of exercise (n=15) and control (n=28). The
exercise group performed Pilates training for eight weeks, three days a
week, for 60 minutes per session. Blood samples were taken from the
two groups at baseline and 48 hours after the exercise training.

Results: The variables in the two groups of exercise (n=15, age:
40.66+ 6.30 years, BMI: 26.67+5.27 kg/m?) and control (n=8, age:
49.12+7.31+ 31 years, BMI: 28.96+4.03 kg/m?) were compared. The
results showed that Pilates training had no significant effect on
neutrophil at baseline (51.58+5.77) and post intervention (56.75+ 8.69)
compared with the control group at baseline (53.87+5.11) and post
intervention (52.87+3.22) (P=0.19). Pilates training had no effect on
Lymphocyte at baseline (40.25+7.50) and post intervention
(37.75£10.04), compared with the control group at baseline
(36.86£6.74) and post intervention (37.87+5.64), (P=0.84). Also,
Pilates training had no significant effect on the ratio of neutrophils to
lymphocytes in the exercise group at baseline (1.34+0.37) and post
intervention (1.64+0.59) compared to the control group at baseline
(1.52+0.40) and post intervention (1.42+ 0.25) (P=0.23).

Conclusion: Breast cancer patients can participate in Pilates exercises
without any side effects on the immune system. Still, the intensity of
these exercises may not have been enough to improve immune function.

Keywords: Exercise Training, Pilates, Breast Cancer, Neutrophils,
Lymphocytes
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Introduction

It has been observed that, in breast cancer
survivors, insufficient immune function
may be associated with the progression of

the disease (1). Lymphocyte count,
neutrophil count, and their ratio are
important immune parameters in the

diagnosis and progression of cancer (2).
Various methods have been suggested to
breast cancer patients for reducing cancer
complications or increasing the patient’s
life expectancy. One of them is exercise.
Various exercises can induce different
effects on immune system. Endurance
exercise reduces the amount of tumor
macrophages and neutrophils, especially in
the early stages of tumor growth, and
reduces tumor volume (3).

Given that Pilates exercises have been
shown to affect metabolic properties such
as fats, hormones, inflammatory markers,
and muscle damage (4), they may also
affect the immune system. Therefore, the
aim of the present study was to evaluate
the effect of eight weeks of Pilates training
on neutrophil and lymphocyte counts and
the ratio of the two in women with breast
cancer.

Materials & Methods

In this quasi-experimental study, 30
women with breast cancer participated
voluntarily and were randomly divided
into a Pilates group (n=18) and a control
group (n=12) (the groups were not of
equal size because of the greater
probability of dropout in exercise group).
Finally, considering exclusion criteria, 15
and 8 women were included in Pilates
training and control groups, respectively.
None of the participants in the Pilates
group and control group participated in a
regular exercise program before taking part
in this study. During this time, the control
group resumed their normal daily
activities. In order to observe the ethical
principles, both control and training groups

were given the opportunity to participate in
a free Pilates class after the research
intervention.

Inclusion criteria were being at least one
year post total or partial masterctomy,
having finished chemotherapy, having no
metastasis (5), being able to perform the
exercise with the approval of a
cardiologist, and not having any condition
that could limit physical activity or
compromise immune function. Exclusion
criteria included recurrence of the disease
leading to chemotherapy, radiation
therapy, etc., metastasis of the disease, any
mental or physical problems leading to
inability to perform exercise, severe
anemia (b).

Blood samples were taken from both left
arm veins 48 hours before the start of the
study and 48 hours after the last exercise
session. The training group then
participated in Pilates training for 8 weeks,
three sessions per week. The exercise
sessions were held in the evening and
lasted 20 to 60 minutes.

The heart rate was maintained at the range
corresponding to moderate intensity (50%
of maximum heart rate estimated using the
formula: Maximum heart rate=220- age).

Results

Neutrophil, lymphocyte, and neutrophil to
lymphocyte ratio were not significantly
different post intervention compared with
the baseline in any of the study groups
(P>0.05) (Table 1).

Analysis of covariance was used to
compare the training and control groups,
using baseline values as covariates and
post intervention values as the outcome.
There was no significant difference in
neutrophils (F=1.81, P=0.19), lymphocytes

(F=0.03, P=0.84), or the ratio of
neutrophils to lymphocytes (F=1.49,
P=0.23).
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Table 1: Within-Group Comparison of Variables in Two Groups of Pilates (N =15) and Control (N =8)

Pilates (mean = SD)
Variable Baseline Post

intervention

P Control (mean £ SD) t P
Baseline Post
intervention

Neutrophil (%)

51.58+£5.77 56.75+8.69

1.906 0.083 53.87+5.11 52.87+3.22 0.543 0.604

Lymphocyte (%) 40.25+7.50 37.75+10.04 0.673 0.515 36.86+6.74 37.87+5.64 0.882 0.407
Neutrophil to lymphocyte  1.34+0.37 1.64+0.59 1585 0.141 1.52+0.40 1.42+0.25 1.088 0.313
ratio

Discussion to be rooted in cardiovascular changes,

In general, according to the results of the
research, it seems that eight weeks of
Pilates training does not have a significant
effect on Dblood neutrophils and
lymphocytes and inflammation (ratio of
neutrophils to lymphocytes), thus neither
weakens nor strengthens the immune
system. No study was found to evaluate the
effect of Pilates on neutrophils and
monocytes. Schmidt et al showed that 12
weeks of endurance or resistance training
during chemotherapy had no significant
effect on immune system indices in
patients with breast cancer (6). The results
of the present study were different from
the previous findings. Many studies today
emphasize that strenuous, prolonged
exercise would compromise the immune
system. These strenuous activities disrupt
the functioning of immune system
components such as antibodies and
lymphocytes (7). The difference in the
intensity of exercise can probably be the
reason for this discrepancy. As in the study
by Estruel-Amades et al (8), it was
observed that the intensity of exercise can
affect the immune response, and low
intensity exercise had no effect on
neutrophils and 5 weeks of high intensity
exercise in rats reduced neutrophils.

Leukocytosis and increased neutrophil
counts during exercise have been reported
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