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Abstract  Aim: This study aims to investigate to effects 
of four weeks cardio-Pilates exercise program on physical 
characteristics in females. Material and methods: The total 
40 female participants were tested before and after four 
weeks regular exercise of 3 × 1 hr. sessions/week. Body 
height and weight, waist and hip circumferences, body fat 
percent and weight were measured. To test the differences, a 
paired t-test was used. Results: This study showed that 
cardio-Pilates exercise program significantly decreased body 
fat percent, body fat weight, waist and hip circumferences. 
Cohen’s d calculations showed that four weeks exercise 
program had a significant moderato effect on body fat 
percent, body fat weight, waist and hip circumferences in 
females. Conclusion: Four weeks exercise program seems to 
be effective in decreasing the body fat and circumference 
values in females. It was concluded that the magnitude of 
training effect depends on the duration and intensity of the 
exercise program. 
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1. Introduction
Pilates was first developed by Joseph Hubertus Pilates as 

an exercise method that improves body posture and increases 
body awareness. The method was mainly based on 
mind-body-soul theories of the East and bio-mechanic, 
motor learning and body stabilization theories of the West [1, 
2]. Pilates, which can be done with or without equipment, is a 
popular exercise that has plenty of varieties consisting of 
exercises of isometric contraction that are easy to control at 
low frequencies and improve skeleton-muscle system [3]. 

Cardio-Pilates is an abbreviated term used for the word 
“cardiovascular”, which refers to circulation system 
including heart and veins. "Cardio" is a general term used 
for all exercises that activate cardiovascular system. These 

exercises are preferred usually to burn calories, fat and to 
maintain body weight. Pilates exercises, which improve 
muscle strength and resistance, are the exercises done on a 
mat and used together with cardio exercises for waist, hip, 
legs, back and arm muscles. 

In line with its increasing popularity in media, there have 
been a lot of studies in the field of training sciences 
conducted on Pilates. These studies have usually focused on 
methods of Pilates and its effect on coordination motor skills 
such as strength, agility, flexibility and endurance [2-4]. Also, 
there are studies conducted to investigate the impact of 
Pilates exercises on body awareness, control and correct 
muscle activation [5, 6]. 

Segal et al. investigated the effects of Pilates exercises on 
anthropometric variables of 47 healthy participants (45 
females and 2 males) for 6 months and found out statistically 
insignificant changes in BMI and body weight of the 
participants [7]. In another study, Jago et al. searched for the 
effects of Pilates exercises on body composition of the 
participants that consisted 30 participants, 16 girls aged 
10-12 and 14 adults, after an hour of five-time a week 
program lasting four weeks. The results of their study 
showed that there was 0.8 increase in the control group’s 
BMI percentages while they found 3.1 increase in those of 
Pilates group’s. Recent studies indicate that Pilates exercises 
are increasing in popularity as a preventive exercise type 
against obesity, which is a common health problem of the 
modern world [8]. Cakmakçı [9] calculated body mass, waist 
circumference and waist/hip ratio variables in 58 sedentary 
obese women. In the study, the participants in the 
experimental group (n=34) participated in 8-week Pilates 
program with Pilates ball and mat exercises while the control 
group (n=27) did not do any exercises. The Pilates program 
was held 4 times a week for an hour. The results indicated 
that Pilates program with Pilates ball and mat exercises 
helped reduce obesity in obese sedentary women and led to 
significant changes in flexibility parameters [9]. 

Inactivity is more common among high-income women 
than it is among high-income men in the world. Compared 
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to young women, older women are less active around the 
world and this difference has been increasing[10]. In Turkey, 
the rate of inactive people is about 80 % of the whole 
population [11]. As the number of illnesses related to 
inactivity is on the rise in our country, inactivity has 
becoming the lifestyle of especially adult women. 

There are a significant number of studies in literature 
investigating the morphological and physiologic effects of 
exercises on males and females with various durations, type, 
frequency, and intensity of exercise programs [2, 7]. These 
studies mostly investigated the impacts of 3-4 weeks of 
exercise programs [12, 13]. For example, the study 
conducted by Wanderley et al [12] searched for the effects 
of three-week exercise program on the elderly and found no 
significant impact [12]. Sartorio et al. found out significant 
effects of four-week program combining aerobics, strength 
exercises and diet on 61-75 years old obese women’s body 
weight, body composition, and physical performance [13]. 
Both of these studies were conducted with old people. In 
our study, we focus on the effects of four-week 
cardio-Pilates exercise program on middle-aged females’ 
body composition variables. It also aims to determine the 
shortest duration for such an effect. 

Therefore, the present study aims to find out the effects of 
four-week cardio-Pilates exercise program on middle-aged 
women’s physical characteristics. 

2. Method 

2.1. Participants 

The volunteering female participants were between the 
ages of 25-41 and had 38.30 ± 11.04 mean age, 161.43±8.18 
cm mean height, and 68.98±11.04 kg mean weight. The 
study included the participants who had no health problems 
and joined the four-week Pilates exercise program which 
lasted 60 minutes and three times a week (Monday, 
Wednesday, Friday) done at the same time of the day. Pilates 
exercise program, confirmation forms, demographic 
information of the participants and pre/posttest calculations 
were conducted and recorded at Cukurova University Fitness 
Center in March 2016. 

2.2. Exercise Procedure 

Warm-up: The program had 10 minutes of warm-up 
session consisting of 5 minutes general warm-up for major 
muscle groups and 5 minutes of stretching and strength 
exercises. 

Main Phase: For cardio exercises, participants did 20 
minutes of aerobics exercises standing that included mostly 
leg and arm activities accompanying with music was 
conducted. This phase was diversified via steps, simple 
forms, and short figures to improve sense of rhythm and 
coordination. During this phase, the pulse was kept between 

100 and 120. 
Pilates-Mat exercises lasted 20 minutes and included 

repeated 3-set (1x10;1x12;1x15) exercises aiming major 
muscles, abdomen, hip, waist, leg, back, chest and arm 
muscles. 

Cooling: The cooling phase was the last one and 
continued for 10 minutes. During this phase, 5 minutes of 
general cooling exercises and 5 minutes of stretching and 
breathing exercises were conducted. 

2.3. Instruments 

The participants’ heights were measured by stadiometre 
(Holtain, UK) on nude foot and the weights were measured 
by electronic scale (Seca, Germany) while the participants 
wearing shorts and t-short. For measuring BMI, body weight 
(as kilogram) is divided into square of height (as 
meter).According to BMI, thin (<18.5), moderate weight 
(18.5-24.9), overweight (25-29.9) and obese (30.0) values 
were applied. Waist circumference was calculated using 
non-flexible millimeter tape measure from lower rib and 
cyrictialliac. Hip calculation was done at the same time from 
maximum hip circumference. Following these, body weight 
and composition values were obtained via bio-electric 
impedance analysis (Tanita Body Fat Analyzer, model TBF 
300) as the participants were in a bare-foot standing position 
and wore light cloths. The scale used in the study had 0.1kg 
sensitivity. Body fat percent and body fat mass were 
calculated using bio-electric impedance Tanita analysis. 

2.4. Data Analysis 

The data was analyzed using SPSS 20.00 program. For 
pre-test and posttest measurements, independent groups 
t-test and Cohen’s d was calculated. Cohen’s d, which was 
used to determine the effect size, is considered to have low 
effect size if it is lower than 0,2, to have a moderate effect 
size if it is between 0.2 and 0.8, and to have a high effect 
size if it is above 0.8. However, there are some specific 
cases where 0.2 is still considered to have a significant 
effect size [14, 15]. 

3. Findings 
The female participants’ physical characteristics are 

displayed in Table 1. For determination the effect of 
training, body weight decreased from 68.98±11.04 kg to 
67.37±11.37 kg; BMI decreased from 26.56±4.57 to 
25.94±4.68in pre-test and post-test values. The mean score 
for body fat percentage decreased from 33.00±4.50 to 
31.54±4.72. Also, total body weight decreased from 
23.39±6.94 kg to 21.80±6.69 kg as waist circumference 
decreased from 91.03±8.85 cm to 88.81±9.41cm. Hip 
circumference declined from 105.60±7.73 cm to 
102.68±7.59 cm. Furthermore, waist/hip ratio was 
86.25±6.33 for pretest and was 86.48±6.35 for posttest. 
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Table 1.  Comparison of Women’s Physical Characteristics between Pre- and Post-Four Week Cardio-Pilates Exercise Program 

Variables 
Pre test Post test 

Diff % Diff t Cohen’s d 
M SD M SD 

Body Weight (kg) 68.98 11.04 67.37 11.37 1.61 2.46 10.232 0.144 

Body Mass Index (kg/m2) 26.56 4.57 25.94 4.68 0.62 2.46 9.923 0.134 

Body Fat (%) 33.00 4.50 31.54 4.72 1.47 4.56 8.652† †0.312 

Body Fat (kg) 23.39 6.94 21.80 6.69 1.59 6.69 5.177† †0.233 

Waist Circumference (cm) 91.03 8.85 88.81 9.41 2.21 2.49 7.221† †0.243 

Hip Circumference (cm) 105.60 7.73 102.68 7.59 2.92 2.76 9.528† †0.381 

Waist / Hip ratio 86.25 6.33 86.48 6.35 -0.23 -0.29 -.672 -0.036 

Note—Cohen’s d. †p<.05. 

The effect size of the program was calculated using 
Cohen’s d for body fat percent, body fat weight, and waist 
and hip circumference and was found that the four-week 
exercise program had moderate effect size for these variables 
(0.312, 0.233, 0.243, 0.38, respectively). When pre-test and 
post-test scores for body fat percent, body fat weight, and 
waist and hip circumference were compared, statistically 
significant differences were found. 

For the variables of body weight with 2.46 average 
difference, BMI with 2.46 average difference, and waist/hip 
ratio with 0.29 average difference, it can be stated that the 
exercise program had low effect size (Table 1). 

4. Discussion 
Pilates exercises increases body awareness, posture 

control, correct muscle activation, and improve motor skills 
such as strength, flexibility, agility, and speed [2, 3]. Recent 
scientific studies usually implement 6-8 weeks exercise 
programs that aim to improve body posture, muscle strength, 
back activation, body stamina, body composition and 
physical characteristics [16].Our study investigated the 
effects of four-week cardio-Pilates exercise program without 
a diet program. 

The results of the study revealed that there were 
significant decreases in the participants’ body fat percent, 
body fat mass, and waist/hip circumferences at the end of the 
four-week cardio-Pilates exercise program. However, no 
significant differences were found for BMI, body weight, 
and waist-hip ratios. According to Cohen’s d values, the 
exercise program was moderately effective on the female 
participants’ physical variables such as body fat percent, 
body fat mass, and waist/hip circumferences. 

Cakmakçı [9] implemented 4-day one hour long exercise 
program and did Pilates (n=17) with one group and 
Pilates-ball (n=17) with another group. The program lasted 8 
weeks and included sedentary obese women. At the end of 
the study, it was reported that mat-Pilates and ball exercises 
decreased obesity and led to significant changes in body 
composition and flexibility parameters [9]. The results from 
Çakmakçı’s study are only about body composition and 
indicate similar findings with our study, which lasted longer 

than one month. Also, the findings of our study are in line 
with the study conducted by Wolkodoff which reported 
significant changes of aerobics trampoline-Pilates exercises 
on body composition [17]. 

A number of studies in literature investigating the 
structural and physiologic effects of exercises on males and 
females with various durations, type, frequency, and 
intensity of exercise programs mostly focused on the 
impacts of 3-4 weeks of exercise programs. Although the 
study conducted by Wanderley et al. [12] found no 
significant effects of three-week exercise program on the 
elderly, Sartorio et al [13] reported significant effects of 
four-week program combining aerobics, strength exercises 
and diet on 61-75 years old obese women’s body weight, 
body composition, and physical performance [13]. Both 
studies investigated the effects of short-term exercise 
programs on women’s physical characteristics [12, 13]. 

The mean age of our participants is lower than those 
participated in three- and four-week exercise programs. 
Rather than searching for the effects of short-term exercise 
program on the elderly, our study focused on the effects on 
the middle-aged participants physical characteristics. 

The results of our study are in line with the study 
conducted by Wanderley et al. that indicated significant 
effects of three-week exercise program on body 
composition but not on decreasing body weight [12]. The 
study conducted by Sartorio et al. indicated significant 
effects on both weight and composition; however their 
study combined four-week aerobics and strength exercise 
program with diet [13]. In our study, the participants were 
not asked to follow a particular diet. 

A significant decrease in body fat in in this study can be 
explained by increasing metabolic fitness due to cardio 
Pilates. Pilates exercise is isometric strength exercises 
improving skeleton-muscle system [3]. Regular physical 
activity enhances metabolic fitness parameters including 
glucose tolerance, insulin sensitivity, and lipid metabolism. 
The body starts mobilizing stored body fat from fat cells 
and burning this fat for energy instead of glucose [18, 19, 
20].Also, Pilates as a resistance training activities with 
increasing resting metabolism can increase lean muscle 
mass, reduce body fat, fortify bone, lower blood pressure, 
improve blood lipid and cholesterol levels, and enhance 
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your body’s ability to use glucose [21, 22]. So, participants 
could be to lose their body fat and to decrease the 
circumference with insignificant decrease in the mean value 
of their body weight. 

There is a need for further studies that aims to increase 
awareness on the effects of various exercise programs on 
obese women’s body weight, body fat rate, waist/hip 
circumference values. 

Although Pilates exercise program has lower energy 
consumption rate than the rates suggested by the American 
Sports Physicians College [18] integration of cardio 
exercises provides moderate energy consumption rates, 
which is effective for a healthy life [23]. The impact of an 
exercise depends not only on its duration but on its frequency, 
type and exercising background of the participants as well 
[16, 23]. 

5. Conclusions 
While cardio-Pilates exercise program had no effect on 

weight and BMI of female participants, it was effective on 
body fat rate and body circumference values. It should be 
noted that the effect of an exercise program depends not only 
on its duration, intensity, and type but also on participants’ 
exercising background and their diet. 
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