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ABSTRACT

Aims: As one of the most critical periods in women’s lives, pregnancy affects their physical, mental, and functional conditions.
These changes can affect the quality of life and sleep of pregnant women. The main purpose of this study is to investigate the
effect of pilates exercises on 150 young pregnant women between the ages of 20-40.

Methods: This randomized double-blind clinical trial study was done between September 2023 and March 2024, including 60
pregnant women in case group and 90 control subjects of similar age and body mass index (BMI). This study investigated the
effect of 12 weeks of pilates exercises on the quality of women’s sleep and life. Quality of life was measured by the short-form 36
(SE-36) and quality of sleep by the Pittsburgh Sleep Quality Index (PSQI). People were randomly divided into intervention and
control groups. Pregnant women in the intervention group were required to participate in two pilates sessions per week for 12
weeks from the 20th week of pregnancy.

Results: Our results found that quality of life levels were statistically significant higher than case group after intervention
compared to control group (p<0.05; 67.19 vs. 54.94). Also, a statistically significant association between the case and control
regarding quality of sleep (p<0.05; 5.41 vs. 6.77).

Conclusion: It is concluded that performing moderate-intensity pilates exercises for 12 weeks in the last months of pregnancy
can increase sleep quality and life.
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INTRODUCTION

Pregnancy is one of the most essential stages of a women’s
life and is associated with fundamental lifestyle change.
Physiological, anatomical, and biochemical changes in
pregnant women cause stress and decrease their quality of
life (QoL).? According to studies, discomfort and problems
during pregnancy reduce a woman’s ability to perform daily
roles in life and cause many changes in people’s physical,
mental, and social issues, all of which can disrupt the QoL of
pregnant women.!

The quality of sleep has a significant impact on
the QoL and is one of the main foundations of
health.’ Sleep in pregnant women is generally disrupted as a
consequence of numerous factors.* Sleep problems is one of
the most prevalent complaints during pregnancy.” The most
common type of sleep disorder in pregnancy is insomnia.
Most sleep disorders during pregnancy are experienced by

expectant mothers in the third trimester and closer to the
end of pregnancy. Insomnia, with changes in a women’s
immune system, such as changes in the level of C-reactive
protein and cytokines, can have adverse consequences
such as premature birth, reduced pain tolerance, blood
pressure disorders, mental health problems, low birth
weight, glucose tolerance disorders and depression during
pregnancy and postpartum are related.*”

Despite the apparent reduction of sleep quality in
pregnancy, the mechanisms and solutions to this
problem are still unknown. Sleeping pills are the first
recommended treatment for chronic insomnia, which
has severe side effects for pregnant women. Therefore,
complementary and alternative therapies such as
acupressure, acupuncture, aromatherapy, reflexology, and
exercise have been followed in many studies.®
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QoL includes different aspects of health and physical, mental,
and social comfort of people. Each dimension of quality of
life has two subjective and objective elements that can be
measured. Moderate physical activity can improve a person’s
QoL by affecting physical and mental health. Regarding the
necessity of physical activity in women with uncomplicated
pregnancies, the American College of Obstetricians and
Gynecologists (ACOG) recommends exercising at moderate
intensity for 20-30 minutes a day during pregnancy on most
or all days of the week.’ Pilates exercise is a prevalent physical
activity preferred by pregnant women."” ACOG recommends
modified pilates during pregnancy." By saving and increasing
the energy level, pilates improves the body’s strength,
stability, and flexibility and is beneficial in musculoskeletal
pain, stress and fatigue reduction, creating relaxation, and
curing sleep health.'>"

Despite the many advantages of pilates and suggestions for
doing this exercise during pregnancy, its benefits are still
debated, and more relevant research is needed. Considering
the existing uncertainties about the effect of pilates on the
quality of sleep and life of pregnant women, the present
study was conducted to investigate the effect of pilates on the
outcomes expressed in pregnant women.

METHODS
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between 0-21, and the total score is greater than 6, showing
the inappropriateness of sleep quality.

The quality of life index SF-36 is also an international standard
instrument whose Turkish version validated in previous study."”
This questionnaire consists of 8 sections, which include physical
function (10 items), physical pain (2 items), social function (2
items), mental health (5 items), general health (5 items), vitality (4
items), physical problems (4 items) and mental problems (3 items)
and includes 36 questions in total. Therefore, the mentioned
questionnaire tries to express a comprehensive assessment of the
individual’s current health status to the researcher by examining
the individual’s health status in 8 dimensions. The total score of
this index is between 0-100.

The study used mean (M) and standard deviation (SD) to
report the descriptive statistics of data. The categorical variables
described by number and percent and analyzing by Chi-Squared
test. To compare the data between groups, the Independent t-test
was employed, which is appropriate for normal distributions. SPSS
software (version 21.0, SSPS Inc., Chicago, IL, USA) was employed
for statistical analysis. The threshold for statistical significance was
set at a p-value of less than 0.05.

RESULTS

This randomized double-blind clinical trial was conducted
on patients between September 2023 and March 2024. Local
ethics committee approval was obtained from Istanbul
Medipol University Non-invasive Clinical Researches
Ethics Committee (Date: 12.10.2023 Decision No: 839). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

The study did not include women with a ban on exercise
during pregnancy. Women who had chronic diseases,
multiple pregnancies and were not between 20-40 years old
were also excluded from the study.

Pilates exercises for the case group started from the 20th week
of pregnancy. At the beginning of the research gestational
age was determined through ultrasound. Exercises were
performed in the gym under the supervision of a certified
pilates instructor and based on safe pilates exercises (modified
plank, banana leg, and modified roll-up) during pregnancy.
The intervention was conducted with moderate intensity for
12 weeks and twice a week. Each pilates training session,
including 8-10 strength exercises, was done for 30 minutes.
The trainer controlled the research participants’ attendance
list to ensure the exercises’ regularity. The women of the case
group were followed up regularly through phone calls every
week. Women in the control group also received usual care.

This study’s data collection tools included a demographic
profile questionnaire, the Pittsburgh Sleep Quality Index
(PSQI), and short-form 36 (SF-36) questionnaire."*'* To
investigate the effect of pilates exercise, sleep quality and life
quality questionnaires were completed by women in both
case and control groups. PSQI is an international standard
instrument validated in several studies. The reliability and
validity of the Turkish version of this questionnaire were
checked and confirmed.”® The total score of this index is

30

This study included one hundred fifty age-matched
(25.11+4.24) and body mass index (BMI) matched (26.21+3.42)
women. Table 1 shows a comparison of demographic
parameters between case and control groups. Demographic
characteristics including age, BMI, women’s occupation, use
of pregnancy supplements, history of previous pregnancy and
history of regular exercise were compared.

Table 1. A comparison of demographic parameters between case and

control groups (n=150

Case Control p-value
Demographic  (n=60) M+SD (n=90)
parameters n(%) M+SD
n(%)
Age 25.36+4.94 24.90+4.11 0.814
BMI 26.45+3.87 26.01+3.45 0.645
Housewife 39 (65) 50 (62.5)
Women’s
occupation Employee 12 (20) 17 (21.1) 0.971
Student 9 (15) 13 (16.25)
Underweight 7 (11.7) 10 (12.5)
(<18)
Healthy weight 20 (33.3) 25 (31.25)
BMI (18-25) 0.940
Over weight 21 (35) 27 (33.75)
(25-30)
Obesity (>30) 12 (20) 17 (21.25)
Yes 51 (85) 72 (90)
Use of 0.094
pregnancy
supplements No 9 (15) 8 (10)
History of Yes 27 (45) 34 (42.5)
previous 0.146
pregnancy No 33 (55) 46 (57.5)
History Yes 22 (36.7) 32 (40)
of regular 0.104
exercise No 38(63.3) 38 (60)

BMI: Body mass index
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There was not a statistically significant between the case and
control regarding women’s occupation (p>0.05). There was
not a statistically significant between the case and control
regarding use of pregnancy supplements, history of previous
pregnancy, and history of regular exercise (p>0.05).

Table 2 shows comparison PSQI and SF-36 scores between
case and control groups in detail. As stated in the table above,
an Independent t-test did not find a statistically significant
association between case and control in terms of PSQI score
in pre-intervention (p>0.05). The PSQI score was similar
for case and control groups (6.21 vs. 6.38). There was a
statistically significant association was observed between the
case and control regarding PSQI score in post-intervention
(p<0.05). Women after pilates exercise had significantly
higher sleep quality than controls (5.41 vs. 6.77). In Table 2,
the comparison and examination of the sleep quality score
separately before and after the intervention in each case
and control group shows that the average sleep quality score
before the intervention was insignificant between the control
and intervention groups. However, after the intervention, the
average sleep quality score of the case group was significantly
lower than the score of the control group, and considering
that in the PSQ], the total score is greater than six and shows
the inappropriateness of the sleep quality, so it concluded
that the case group experienced better sleep quality than the
control group.

As stated in Table 2, a statistically significant association was
observed between the case and control regarding the SF-
36 score in post-intervention (p<0.05). The case group had
significantly higher quality of life score than controls after the
pilates exercise (67.19 vs. 54.94). There was not a statistically
significant association was observed between the case and
control regarding SF-36 score in pre-intervention (p<0.05).
Figure shows a comparison of PSQI and SF-36 scores between
case and control groups.

Table 2. A comparison PSQI and SF-36 scores between case and control

groups (n=150)

Comparison Case g;:;té;)l p-value
criteria (n=60) M+SD M+SD
oo 6.21+0.94 6.38+21.35 0.68
intervention
PSQI
Post- 5.41+1.14 6.77¢1.09  0.005
intervention
Pre- 54.94+4.11  55.65+5.93 0.7
intervention
SF-36
Post- 67.19+5.15 54.94+7.45  <0.001
intervention

PSQI: Pittsburgh Sleep Quality Index, SF-36: short-form-36

Figure. A comparison of PSQI and SF-36 scores between case and control groups
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DISCUSSION

The present study, conducted to measure Pilates’ effect on
the quality of sleep and life of pregnant women between the
ages of 18-30, showed that regular Pilates exercise during the
last months of pregnancy increases the quality of sleep and
life in pregnant women. Meanwhile, in the present study,
sleep quality decreased with the progress of pregnancy in the
control group, and the quality of life remained unchanged.

Scholars have recently highlighted the significance of
exercise for pregnant women.” Our results were comparable
to those of prior investigations that reported the positive
impact of physical activities on pregnant women’s QoL and
mental health.””?° The details of physical activities and their
positive impact are still essential and debatable topics among
researchers. Liu et al.?’ showed that group-based aerobic
or resistance exercises increase the positive effects of these
exercises on pregnant women’s QoL.

Ferraz et al.””> in a systematic review and meta-analysis,
reviewed articles to evaluate the effect of pilates on the QoL of
pregnant women. Based on the findings of this study, pilates
exercises increase the QoL in pregnant women by reducing
low-back pain. Mazzarino et al.”’ reported regular pilates
exercises to increase the QoL of low-risk pregnant women.
They showed that this type of exercise is feasible for pregnant
women and have small benefits for QoL, pain, and mobility.
The results were consistent with the present study. Contrary
to the results of the present study, Gustafsson et al.** showed
that performing sports exercises for 24 sessions at home did
not improve pregnant women’s QoL. In this study, unlike the
current study, sports training did not improve the quality of
life. The lack of alignment in the results of these studies can
be due to the difference in sports training, intervention time,
and lifestyle of the investigated community.

Azward et al.”® indicated the positive effect of yoga on
improving sleep quality in the third trimester in pregnant
women. Kocsis et al.?® showed the positive effect of
gymnastics on the sleep quality of pregnant women during
a designed 10-week exercise program. McCarthy et al.”’ in a
systematic review and meta-analysis, showed that different
types of exercise during pregnancy improve sleep quality
during pregnancy. Although the exercise type differed in
these studies, the results were consistent with the present
study. Hyun et al.**reported that eight weeks of home-based
tele-pilates exercise (50 min/day and twice a week) relieves
pelvic and back pain and increases sleep quality during
pregnancy. et al.”’ suggested clinical Pilates exercises,
including 18 positions, as a safe and effective method for
reducing pain, disability and sleep problems in pregnant
women. Insomnia in pregnant women is annoying,
especially in the final months, and because the exact cause
is unknown, regular Pilates exercises can be used for its
treatment.

The main contribution of this study is to increase the quality
of sleep and life in pregnant women. Reducing the quality of
sleep and life is one of the most common problems in this
period. The importance of physical activity during pregnancy
is clear, but the details related to the number of exercises and
their intensity should be considered more in research. This
study investigated the effect of regular pilates exercises on
pregnant women and reported its effects.
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The size of the present study could be larger, and it is
recommended to repeat the present study with a more
significant number of participants in future studies.

There are few studies on regular pilates practice to improve
quality of life and treat insomnia. In the discussion section,
the results of the present study were compared with a limited
number of related studies. It is recommended to conduct
more research on specific groups of pregnant women in
future studies to examine the pilates exercises. Researching
the effect of regular pilates exercises on women with older age
and higher BMI can reveal the possible risks of these exercises
on women.

CONCLUSION

In view of the fact that the positive effects of Pilates exercises
on the QoL and sleep reported in this study, it is possible
to suggest pilates during pregnancy to pregnant women.
Insomnia and reduced quality of life in pregnant women
profoundly affect them, and providing solutions without
negative effects can be helpful. There is a need for more
research on the subject with larger sample size.
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