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In this study, the effect of the combination of mat and equipment-based Pilates exercise method
applied to sedentary female individuals on fatigue and physical self-perception was examined. 70
women between the ages of 18 and 45, defined as sedentary according to the International Physical
Activity Questionnaire, were included in the study. Participants were randomized into combined
Pilates exercise (PG=35) and control (CG=35) groups. Pilates exercises were given three days a week,
50 minutes each session, for 10 weeks. No intervention was made to CG. Fatigue Severity Scale and
Physical Self Inventory evaluations were repeated for pre- and post-intervention (10th week). The
initial data of the participants showed a homogeneous distribution. In the results, in intragroup
comparison, a statistically significant improvement in fatigue severity (p=0.001; p<0.05) and total
and subgroup parameters of the physical self-perception scale (for all p=0.001; p<0.05) was
observed only in the PG. In the intergroup comparison, a statistically significant improvement was
seen only in fatigue severity in favor of the Pilates group (p=0.019; p<0.05). A 10-week combined

Pilates exercise program can improve the fatigue and physical self-esteem of sedentary women.

Introduction

According to the World Health Organization (WHO),
physical activity is defined as "physical movement that
requires energy expenditure”. People who live below a
certain level of physical activity on certain days of the
week are called 'sedentary individuals'. Studies indicate
that one in every four adults worldwide leads a
sedentary life (WHO Physical Activity, 2022).

Women have different physiological
compared to men, their roles in society, and the
responsibilities

structures
resulting and daily life activities
(childcare, housework, etc.). For this reason, women
prefer to rest instead of doing physical activity in their
free time. In this context, their tendency to live
sedentary lives is higher (Saltan, 2018). According to
the results of the Ministry of Health's Turkey Nutrition
and Health Survey published in 2019 in our country, it
has been shown that 78.8% of women in the 30-44 age
group in our country do not do physical activity in their

entertainment and free time (Ministry of Health's
Turkey Nutrition and Health Survey 2024).

Physical fitness is defined as the ability to successfully
perform and continue occupational, recreational, and
daily living activities without fatigue. Physical fitness
consists of components such as body composition,
cardiovascular endurance, strength, power, balance, and
flexibility. It is not possible to achieve physical fitness,
which is closely related to health and performance,
without regular physical activity. Low physical fitness
level reduces muscle strength and energy levels, thus
reducing resistance to fatigue (Pescatello, 2014). In
addition, the level of fatigue was found to be higher in
women when compared on a gender basis, and it was
observed that depression and anxiety accompanied
fatigue (Seo & Park, 2018). Physical activity is a
successful and healthy behavior in combating low
energy and fatigue (O'Connor & Puetz, 2005).

self-perception is how the individual
himself in physical and psychological
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dimensions (e.g. strength, endurance, sports ability,
appearance). An individual's positive and negative
feelings about his body directly affect his self-esteem
and behavior (Ozerkan, 2004). In this context, it has
been determined that individuals' physical activity
preferences and participation are closely related to their
physical self-perception. This relationship has been
proven by observing improvements in one's physical
self-perception by improving body appearance as a
result of participation in planned physical activities
(Hayes et al., 1999). When examined in terms of gender,
it was revealed that women's physical self-perception
was significantly lower than men's and physically active
individuals (Asci, 2004). Studies aimed at improving
physical self-perception encourage people to engage in
physical activity (Babic et al., 2014).

Pilates, a type of physical activity, was first introduced
by Joseph Hubertus Pilates of German origin in the
1900s under the name Contrology and is a mind-body
combination focused on core stability, posture, power,
strength, muscle control, and breathing, which includes
more than fifty exercises at different intensity levels. It
is a defined exercise method. This exercise method
focuses on issues such as improving physical health
(breathing, muscle strength, core stability, endurance),
mental health (psychological state, motivation, body
awareness), and motor functionality (muscle control,
balance, and coordination, dynamic postural control)
(Mazzarino et al., 2015).

The Pilates exercise method is performed using the
commonly known mat-based or specially designed
equipment. While mat-based Pilates consists of ground-
based exercises, the only equipment required is a mat
and the person’s body weight for resistance. Thus, it
forms the basis for Pilates with equipment to ensure
muscle (Hornsby & Johnston, 2020).
Equipment-based Pilates is performed with special
equipment to stabilize and strengthen deep muscle

control

groups. Equipment (Reformer, Cadillac, Chair, and
Ladder Barrel tools) focuses on gradually increasing the
complexity or difficulty of motor control and increasing
the load using gravity or resistive springs. It may take
time for the person to adapt to the devices, but the
devices provide the advantage of additional resistance to
increase muscle strength (Hornsby & Johnston, 2020;
Phuphanich et al., 2020). Using one or more of both the
mat and Pilates equipment in a Pilates workout is called
'Combined Pilates' (Phuphanich et al., 2020).

To our knowledge, the number of studies examining
the effects of Pilates exercises on physical self-
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perception (Cruz-Ferreira et al., 2011; Kucukapan &
Civan, 2021; Tolnai et al., 2016) and fatigue (Akbas &
Unver, 2018; Amzajerdi et al, 2023) in sedentary
healthy women is limited. In addition, these studies use
either mat-based or equipment-based Pilates methods
alone. We think that the effect of combined Pilates
exercise programs should be examined so that the
person can adapt to carrying his or her body weight and
adapt better to Pilates equipment. Our study aims to
investigate the effect of a Pilates combined exercise
program with mat and equipment on fatigue and
physical self-perception in sedentary women. We think
that the combined Pilates exercise program will reduce
the severity of fatigue and increase physical self-
perception.

Methods

This study was designed as a single-center, randomized,
controlled, prospective study to examine the effects of
10-week combined Pilates exercises on fatigue and
physical self-perception of sedentary women. The
population of the research was determined as the female
population living in Igdir province of Tirkiye and
between the ages of 18-45. Evaluations of the
participants included in the study were made at Igdir
Pilates & Gymnastic Hall. Female individuals defined as
sedentary according to the International Physical
Activity Questionnaire (IPAQ) were included in the
study. The participants included in the study were
randomized into two groups, the Pilates group (PG)
and the control group (CG), using a sealed envelope
method. The training duration for the PG was
determined as 150 minutes of physical activity per
week, as recommended by the World Health
Organization for adults (Rosenfeld, 2017). Since a 10-
week Pilates exercise program is successful both
physically and psychologically in healthy and sedentary
women (Tolnai, 2016), PG was given a combined Pilates
exercise program of 50 minutes, three days a week, for
10 weeks. No intervention was made to CG. Control
group participants were allowed to participate in the
training program given to the PG at the end of the
follow-up period.

All evaluation methods were repeated before and after
the study in the 10th week for both PG and CG. The
data collection period was between. The details of the
study were verbally explained to all participants, and
they were informed about the possible benefits and risks
of the study. After verbal declaration, a written
informed consent form prepared according to the
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Declaration of Helsinki was given to all participants,
and their consent was obtained. In addition, the study
was conducted by the ethical principles of the European
Convention on Human Rights and the Declaration of
Helsinki (ethical principles of human experimentation)
(World Medical Association, 2013) and was approved
by the Bahgesehir University of Scientific Research and
Publication Ethics Committee (No: 2023/01).

Participants

70 women aged between 18 and 45, who were defined as
sedentary according to the IPAQ-short form, were
included in the study. Participants whose physical
activity score is below 600 Metabolic Equivalent of Task
(MET) minutes/week according to the IPAQ-short
form are considered sedentary (Saglam et al., 2010). The
sample size of our study was determined using the
G*power program (v3.1.7, Germany). The sample size
was calculated as a total of 70 participants, 35 each in
the PG and CG, with an effect size of 0.80, a margin of
error of 0.05, a confidence level of 0.95, and a power of
0.90. Criteria for inclusion in the study require being a
sedentary female individual between the ages of 18-45,
according to the IPAQ-short form,
undergone any orthopedic surgery, and volunteering to
participate in the study. Participants who do not meet
the criteria for inclusion and those who, for any reason,

not having

cannot maintain regular training have been excluded
from the study. The CONSORT flow chart of the study
is shown in Figure 1.

Procedure

International Physical Activity Survey-Short Form:
The scale aims to compare the physical activity levels of
individuals between the ages of 18-65 in the last week.
The long form of the questionnaire contains 27 items
that enable a detailed evaluation of housework,
occupational activity, gardening, transportation, and
leisure activities. The short form of the questionnaire
has 7 items that determine the time spent on walking,
sitting, and moderate and vigorous activities (Craig et
al., 2003). Individuals' physical activity level is reached
by multiplying the time allocated to activities, the day,
and the MET values determined for each criterion.
Calculations are concluded with a MET-minute/week
score. Based on the results obtained, the participants
were divided into three groups according to their
physical activity levels: sedentary, moderately active,
and very active (Liden et al., 2002). The reliability and
validity study of the Turkish version of the scale was
conducted by Saglam et al. in 2010. The Turkish version
of the short and long forms of the questionnaire was
found to be valid and reliable in determining the
physical activity level (Saglam et al., 2010).

Total number of people
assessed for eligibility
(n=T6)

=~

Mot eligible for
inclusion
criteria=2

Initial evaluations
(n=74)

Randomization
(n=74)

|

Combined Pilates
Exercise Group
(n=37)

¥
Lost while the evaluation
(n=2)

¥

[ Evaluated (n=35) ]

Control Group
(n=37)
Lost while the evaluation
(n=2)

L4

[ Evaluated (n=35) ]

Figure 1. CONSORT flow chart of the study.
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Fatigue Severity Scale: The scale reveals the results
regarding the inhibition of functionality due to fatigue.
It evaluates the severity of fatigue based on the
individual's last week. The first version was developed
by Krupp et al. in 1989 (Krupp et al., 1989). It is a 7-
point Likert-type scale with items ranging from
'strongly disagree' to 'strongly agree' (Kleinman et al,
2000). There are nine items in total and each item
consists of 7 points. The total score is calculated by the
average of these nine items. 5 is considered as the cut-
off value. Individuals with a score above 5 are classified
as 'tired’, and those with a score below 5 are classified as
not tired' (Yorulmaz et al., 2020). The validity and
reliability study of the Turkish version of the scale was
conducted by Gencay-Can and Can in 2012 with
individuals diagnosed with fibromyalgia (Gencay-Can
& Can, 2012).

Physical Self Inventory: The scale evaluates the
person's perception and evaluation of himself/herself in
the psychomotor dimension (Caglar et al., 2017). The
latest version of the scale that we use today was
developed and published by Ninot et al. in 2000. This
version of the scale was found to be shorter and more
understandable. The scale consists of 25 items and 6
subheadings. These 6 subheadings are listed as general
self-concept (5 criteria), sports competence (4 criteria),
physical self-worth (5 criteria), physical condition (5
criteria), physical strength (3 criteria), and physical
attractiveness (3 criteria) (Ninot et al., 2000). Items are
calculated according to a 6-point Likert scoring between
1 (not at all) and 6 (completely). Some items in the
subheadings of the scale are scored in reverse. In
scoring, items 5, 7, 13, 17, 19, and 25 were calculated in
reverse. A high score indicates a high physical self-
perception. The Turkish version of the scale was made
by Caglar et al. in 2017 (Caglar et al., 2017).

Interventions - Combined Pilates Exercise Program

The combined Pilates exercise program was carried out
in 50-minute sessions, three days a week, for 10 weeks,
as a combination of mat-based and Reformer-based
exercises. Each session was conducted one-on-one with
the participant or in groups of a maximum of two
people. Template for Intervention Description and
Replication (TIDieR) was developed to
interventions in detail to indicate that the checklist and

explain

guided practices are beneficial to clinicians and patients
(Hoffmann et al., 2014). The Pilates exercise program
prepared with the TIDieR Control List is summarized
in Table 1.
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Data Analyses

The data obtained from the study was used with the
NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) program. While evaluating the
study data, the distribution of the data was evaluated
with the Shapiro-Wilk Test as well as descriptive
statistical methods (Mean, Standard Deviation, Median,
Frequency, Ratio, Minimum, and Maximum). Mann
Whitney U Test was used to compare quantitative data
between Pilates and control groups. Wilcoxon test was
used to determine the differences between the two
periods' quantitative data. Chi-square analysis was used
to determine the relationship between qualitative data.
Significance was evaluated at p<0.01 and p<0.05 levels.

Results

The average age of individuals participating in the
Pilates and control groups is 30.91+8.04 and 28.6+6.16
years, respectively, while their body mass indexes (BMI)
are 22.16+2.53 and 21.41+2.52 (kg/m?®), respectively.
The international physical activity questionnaire of
individuals participating in the Pilates and control
groups is 295.01+176.97 and 230.73+140.61 MET/min,
respectively. The demographic data of the participants
showed a homogeneous distribution, and the initial
values of the demographic data are summarized in
Table 2.

The fatigue severity of individuals participating in the
Pilates and control groups was found to be 4.59+1.23
and 4.68+1.12 units, respectively, and the groups
showed a homogeneous distribution in terms of fatigue
severity (p=0.874; p<0.05). The total physical self-
perception scale scores of individuals participating in
the Pilates and control groups were found to be
97.63%£13.96 and 91.14+12.88 units, respectively, and
the groups showed a homogeneous distribution in
terms of fatigue severity (p=0.054; p<0.05). The initial
parameters of the groups are summarized in Table 3.

The initial data of the participants showed a
homogeneous distribution. In the results, in intragroup
comparison, a statistically significant improvement in
fatigue severity (p=0.001; p<0.05) and total and
subgroup parameters of the physical self-perception
scale (p=0.001 for all; p<0.05) was observed only in the
PG. In the intergroup comparison, a statistically
significant improvement was seen only in fatigue
severity in favor of the PG (p=0.019; p<0.05).
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Table 1
Pilates exercise program.

Week Exercise

Frequency

Time

Progression

Pelvic Clock
Footwork
Bridging
Supine Arm Series
1-2 Chest Lift
Short Box Arm Series
Long Box: Prone Shoulder Press
Mermaid
Standing Hip Stretch

3 times a week

8 repetitions
and 1setto 10
repetitions 2
sets.

Strength exercise:

Addition of 2 repetitions in the 2" week
Stretch exercises: Stretch to the limits as
much as can be tolerated.

Footwork
Bridging +
Femur arc
Supine Arm Series
Abdominal Arm Series
34 Feet in Straps
Short Box Series Tree Hug
Long Box: Prone Shoulder Press
Mermaid

Standing Hip Stretch

3 times a week

10 repetitions 2
sets and 12
repetitions and
2 sets

Strength exercise: Addition of 2
repetitions in the 4™ week.
Combination of arm and foot positions
relating to exercise variation.

Stretch exercises: Stretch to the limits as
much as can be tolerated.

Footwork
Bridging + Femur arc
Supine Arm Series
Abdominal Arm Series
5-6 Feet in Straps
Short Box Series Tree Hug,
Long Box: Prone Shoulder Press
Saw
Scooter

3timesina
week

12 repetitions 2
sets to 14
repetitions 2
sets.

Strength exercise:

Addition of 2 repetitions in the 6th
week

Stretch exercises: Stretch to the limits
as much as can be tolerated.

Footwork- single leg
Bridging + upper extremity
Feet in Straps Side back
Short Box Abdominal Series
Quadruped Series

Scooter

7-8

Kneeling Arm
Facing Back
Standing Side Splits
Prone Press Up

3 times a week

14 repetitions
and 2 sets to 16
repetitions and
2 sets.

Strength exercise:

Addition of 2 repetitions in the gt
week. Combination of arm and foot
positions relating to exercise variation.
Stretch exercises: Stretch to the limits
as much as can be tolerated.

Footwork- Single leg

Bridging + upper extremity

Feet in Straps Side back

Short Box Abdominal Series
9-10 Reserve Abdominals

Kneeling Arm, Facing Back

Long Box: Prone Pulling Straps

Standing Side Splits

Swimming

3 times a week

16 repetitions
and 2 sets to 18
repetitions 2
sets

Strength exercise:

Addition of 2 repetitions in the 10"
week. Combination of arm and foot
positions relating to exercise variation.
Stretch exercises: Stretch to the limits
as much as can be tolerated.

Turk J Kinesiol 2024, 10(2), 110-118
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Table 2

Comparisons of initial demographic data of the groups (Mann Whitney U).

Parameters

Control (n=35)

Pilates (n=35)

Mean £ SD Min-Max (Median) Mean £ SD Min-Max (Median)
Age (years) 28.6 £6.16 19-43 (27) 30.91+8.04 0.269
BMI (kg/m?) 21.42 +£2.52 18-27.24 (20.81) 22.16 £ 2.53 18.7-28.65 (21.5) 0.192
IPAQ (MET/min) 295.01 £176.97 0-715 (294) 230.73 £ 140.61 0-512.4 (294) 0.190
BMI: Body Mass Index; IPAQ: International Physical Activity Questionnaire; SD: Standard Deviation
Table 3
Pre- and Post-Evaluation Values of the Scales (Mean % SD).
Variables Groups Pre-intervention Post-intervention p Value®
Fatigue Severity Scale PG 4.68+1.12 3.99+0.89 0.001%**
CG 4.59+1.23 4.5+1.07 0.111
p Value® 0.874 0,019*
Physical Self Inventory
Total PG 91.14+12.88 101.4+11.21 0.001**
CG 97.63+13.96 98.69+12.25 0.108
p Value” 0.054 0.518
Global Self-Concept PG 23.54+3.17 25.8943.11 0.001**
CG 24.8613.24 25.0912.49 0.397
p Value® 0.085 0.111
Physical Self-Worth PG 20.66%3.53 22.89+2.84 0.001%**
CG 22.2343.5 22.6+3.11 0.462
p Value® 0.053 0.934
Physical Condition PG 11.29+2.54 12.574£2.52 0.001**
CG 12.34+2.88 12.4942.51 0.630
p Value® 0.132 0.948
Sport Competence PG 124291 13.69+2.47
CG 12.94+4.04 12.91+3.88 0.001*
p Value® 0.249 0.566 0-901
Physical Attractiveness PG 13.8+2.52 15.11+2.03 0.001%*
CG 14.83+2.01 15.2+1.86
p Value” 0.116 0.863 0.079
Physical Strength PG 9.86+2.52 11.26+2.05
CG 10.14+2.61 10.41£2.25 0.001**
b 0.154
p Value 0.484 0.178

SD: Standard Deviation; PG: Pilates Group; CG: Control Group; °: Mann Whitney U; ®: Wilcoxon Test; *p<0.05; **p<0.01.

Discussion

Our study aimed to examine the effect of the combined
Pilates exercise method given to sedentary female
individuals on fatigue and physical self-perception. In
the results, in intragroup comparison, a statistically
significant improvement in fatigue severity and physical
self-perception was observed only in the PG. In the
intergroup comparison, a statistically significant
improvement was seen only in fatigue severity in favor

of the PG.
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Pilates has become a form of exercise aimed at
improving physical and mental health and is also
considered one of the essential exercises worldwide,
especially for women (Citil & Kaya, 2021). However,
when we examine the studies examining the effect of
Pilates exercises on fatigue in women, we see that they
focus on breast cancer (Eyigor et al., 2010; Leite et al.,
2021; Torres et al., 2023), postpartum (Ashrafinia et al.,
2015), post-menopause (Aibar-Almazan et al., 2019)
and fibromyalgia (Gulsen et al., 2022). We see that there
are very few studies conducted on the healthy sedentary
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female population where it will also serve rehabilitation
(Akbas & Unver, 2018; Amzajerdi et al, 2023).
Similarly, when we examine the studies examining the
effect of Pilates exercises on the physical self-perception
of women, we find a limited number of studies
(Amzajerdi et al,, 2023; Kucukapan & Civan, 2021;
Tolnai et al.,, 2016). The sedentary and healthy female
population targeted in our study is a population that is
relatively lacking in the literature and needs more study,
and our study contributes to the literature in this
respect.

It has been stated that the most appropriate option for
fatigue will be physical activity, considering that an
increase in the amount of physical activity provides an
improvement in the course of diseases and parameter
values such as pain and fatigue (Katz et al.,, 2020), a
decrease in financial expenses and minimal
complications (Aibar-Almazan et al., 2019). Akbas &
Unver randomized 51 women between the ages of 18
and 25 to the Pilates exercise (n = 25) and control (n =
26) groups. While the PG performed the Pilates mat
exercise protocol twice a week for six weeks, with each
session lasting 40-50 minutes, the CG did not
participate in any regular physical activity for six weeks.
The results showed that the 6-week Pilates mat exercise
protocol contributed to the physical and psychological
well-being of young women in terms of anthropometric
characteristics, emotional state, some quality-of-life
areas, and fatigue (Akbas & Unver, 2018). Amzajerdi et
al. aimed to investigate the effects of Pilates exercises on
sleep and fatigue in female university students living in
dormitories. They randomized 67 female students
between the ages of 18-26 into Pilates (n=32) and
control (n=37) groups. The Pilates group received three
one-hour Pilates exercise sessions, per week for eight
weeks and the CG maintained their routine activities.
Sleep quality and fatigue levels were evaluated at
baseline, 4th, and 8th weeks. In the results, the effect of
Pilates exercises on fatigue showed a significant
improvement starting from the fourth week. Significant
improvement in most components of sleep quality was
seen after the 8th week of the Pilates exercise program
(Amzajerdi et al., 2023). It has been shown that the
perception of fatigue is reduced by Pilates exercises in
healthy women with four- and six-week Pilates exercise
programs. The decrease in the feeling of fatigue as a
result of Pilates exercises may occur through a decrease
in body mass index, people being able to use their
muscles more effectively during their daily activities
when they learn to contract their muscles correctly
during training, acceleration of physical activity, and
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increasing the threshold by
endurance. Another mechanism may be the adoption of
deep,
exercises. Increasing air flow and lung capacity can
make it easier to perform any activity (Akbas & Unver,
2018). The combined Pilates exercise program applied
in our study, given for a total of 150 minutes a week and
10 weeks, caused a statistical improvement in the feeling
of fatigue of the PG participants. Our results are similar
to the literature.

fatigue increasing

relaxing breathing associated with Pilates

Society today suffers from the consequences of
inactivity. Deteriorating body composition and fitness
levels due to a sedentary lifestyle harms the physical and
psychological health of the population (de Souza &
Vieira, 2006; Runfola et al., 2013). The importance of
the relationship between physical activity participation
and physical self-perception, which is the most effective
way to correct this situation, has become an accepted
concept (Hayes et al., 1999). Considering the positive
effects of physical activity on physical self-identification
and self-esteem, it has been recommended that children
be directed to sports according to their interests
(Baydemir et al., 2018). However, very few studies have
been found in the literature examining the relationship
between physical self-perception and the Pilates exercise
method (Cruz-Ferreira et al, 2011; Kucukapan &
Civan, 2021; Tolnai et al.,, 2016). In a study by Cruz-
Ferreira et al. examining the effects of the Pilates
exercise method on life satisfaction, perception of
appreciation, appearance,
physical self-perception, and health, 62 healthy women
were included in the study. A mat Pilates exercise
program was applied to the intervention group for 60
minutes, two days a week, for 6 months. No
made in the control group.
Measurements were repeated in the third and sixth
months. When the results were examined, no difference
was observed between the intervention group and the
control group, but improvements were noted in life
satisfaction, perception of functionality, perception of
appreciation, perception of physical appearance, total
physical self-concept, and perception of health status in
the intervention group (Cruz-Ferreira et al., 2011). In
another study, Kucukapan & Civan aimed to examine
the effect of a 10-week Pilates exercise program on the
body perception of sedentary women. 104 sedentary
women participating in the study were included in the
Pilates (n=52) and control (n=52) groups. In the study
program, the experimental group was given for 10
weeks; Pilates training was performed for 50 minutes, 2
days a week. As a result, as a result of comparing the

perception of physical

intervention was
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body perception pre-test and post-test scores of the
Pilates group, it was determined that there was a
statistically significant difference in terms of appearance
evaluation, appearance
physical competence, physical competence orientation,
health evaluation, health orientation, satisfaction in
body areas and total score. It has been shown that
Pilates exercises have a positive effect on the body
image of sedentary women (Kucukapan & Civan, 2021).
Tolnai et al. examined the effects of Pilates training

orientation, evaluation of

performed once a week, at a very low frequency, on
various physical and psychological parameters during a
10-week intervention in young, healthy, and sedentary
women. The results showed that a single session of 60-
minute Pilates exercises performed once a week
increased body awareness. The results of this study have
been interpreted as saying that it can eliminate the Tack
of time' excuse for not exercising, even if it is below the
level of exercise required for health, and that the
tangible benefits of physical activity can positively affect
a person's desire to do more physical activity (Tolnai et
al, 2016). Our study results, in parallel with the
literature, resulted in an improvement in the physical
self-esteem of the Pilates group after the 10-week Pilates
exercise method. However, there was no statistically
significant change in the evaluation between the Pilates
and control groups. This result made us think that not
performing an initial mood assessment of our
participants assessing their physical self-
perception was a limitation.

while

Limitations

The lack of an evaluator blind to the interventions and
groups, the lack of measuring the amount of physical
activity of the control group at the end of the study, and
the lack of initial mood assessment of our participants
are considered as limitations.

Conclusion

A 10-week mat and equipment-based combined Pilates
exercise program can improve the fatigue and physical
self-esteem of sedentary women. In future studies, there
is a need for studies that also evaluate the emotional
states of the participants to increase the effect of the
improvement in physical self-esteem.
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