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Abbreviations: CEG, cardiovascular experimental group; CG, 
control group; HRmax, maximal heart rate; WC, waist circumference; 
BMI, body mass index; BAI, body adiposity index; WHtR, waist to 
height ratio

Introduction
Regular physical activity is associated with reduced risk of 

developing obesity among adolescents and adults1 and cardiovascular 
adaptations are well documented by different authors who associate 
them with a lower risk of developing diseases.2‒4 On the other hand, 
physical inactivity and a sedentary lifestyle are associated with the 
risk of developing different metabolic diseases such as diabetes 
and insulin resistance,5,6 cardiovascular diseases such as acute 
myocardial,7 Cerebrovascular accidents, different effects of aging, 
such as sarcopenia and osteoporosis,8 overweight and obesity,9 
chronic inflammatory conditions;10 thus, it can be inferred that 
physical exercise can be considered an important measure in the 
prevention and cure of diseases.11‒12 In this context, the study of body 
composition deals with the quantification of the structural components 
of the human body, divided into specific tissues that make up the total 
body mass.13 The study of body composition, especially with regard 
to fat and lean body mass, has become important among scholars to 
specify such proportions since fat accumulation in central regions is 

associated with an increase of risk factors for cardiovascular accidents 
highlighting the importance of this type of investigation.1

Body composition and the measure of a tendency towards central 
fat accumulation, taken together, can denote quality of life and health 
showing the importance of this factor to the healthy and the quality of 
life. Following, when we talk about the Pilates, several articles came 
showing contradictory, but frequent, evidences that this method can 
modify the body composition of the overweight and obese women,3,13 
in sedentary young women14 and in revert a few consequences of de 
ageing associated with an increased fat mass14,15 as example of the 
effects of the Pilates method upon the women body composition, 
but, in male people, the studs is less abundant and, the association 
of different approaches to complement this exercise modality is 
very rare. Previously, our group published a paper that describe the 
effect of Pilates Method upon the body composition that in fact the 
body fat related with the fat mass do not decrease.16 So, thinking 
about this problem, was planed an exercise association to solve 
the ineffectiveness in enhance the body composition by the Pilates 
method. Therefore, the objective of the present study was to identify 
whether or not the insertion of continuous cardiovascular training 
in sections of Pilates training modifies the body composition of a 
heterogenic group.
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Abstract

Introduction: The Pilates method shows several benefits to the health include to the 
free fat body mass. In another hand, data about the combined training, pilates plus 
cardiovascular continuous training, up to body composition is scare. 

Objective: To investigate whether or not continuous cardiovascular training added to 
the pilates method modifies the body composition of young adults. 

Methodology: A group of 30 volunteers was selected and randomly separated into 
two groups of fifteen people: Cardiovascular Experimental Group (CEG) and Control 
Group (CG). Then, both underwent sixteen weeks of Pilates training with twenty reps, 
sixty seconds apart. The CEG performed ten minutes of continuous cardiovascular 
training at 75% of maximal heart rate (HRmax). Body mass, height and waist 
circumference (WC) were measured and Body Mass Index (BMI), Body Adiposity 
Index (BAI) and Waist-to-Height Ratio (WHtR) were calculated. 

Results: The values obtained before and after tests for all of the variables of the 
present study suffered variation, although significant differences were found for WC 
and WHtR (p<0.05) in the CEG alone. 

Conclusion: The association of ten minutes of continuous cardiovascular training 
with the Pilates method is able to decrease waist circumference and the waist-to-
height ratio.

Keywords: Pilates, Continuous cardiovascular training, Body composition, 
Combines training
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Methodology
Volunteer group

A voluntary group of 30 subjects including both sexes was selected, 
with a mean age of 34.56±7.12 years, body mass of 68.33±10.43 kg 
and height of 167.7±7.61 cm. All volunteers voluntarily accepted to 
participate in this study. The volunteers were randomly divided into 
two groups: Cardiovascular Experimental Group (CEG) and Control 
Group (CG). Each group consisted of 15 individuals. The Human 
Research and Ethics Council from the Federal Institute of Education 
of Rondônia approved this investigation under number CAAE 
44907715.2.00005653. All subjects consented to participate.

Instruments and procedures

Body mass and stature were obtained by means of a Filizolla 
mechanical platform scale with an accuracy of 0.1 kg. Waist 
circumferences were measured at the smallest point of circumference 
between the iliac crest and the last rib and hip with a flexible metal tape 
measure, with an accuracy of 0.1cm. Based on these measurements it 
was possible to calculate the following parameters: Body mass index, 
Body adiposity index, Waist-to-Height ratio. Training control was 
monitored with the heart rate using the training target zone that was 
based on the equations proposed by Tanaka14,17 as described in the 
equations below. To monitor the heart rate during training, an FT1 
Polar brand frequency meter was used. This conjunct of experiments 
was following the methodology described.17‒20

 

  

Body mass
BMI

Height x Height
=

                                                               
(1)

18
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Height
=

                                                      
(3)

( )208 0.7    72.5%Lowerlimit x age x= −
                                       

(4)

( )208 0.7    77.5%Lowerlimit x age x= −
                                        

(5)

Both groups underwent sixteen weeks of training, three times a 
week with a total duration of 60 minutes per training session. In the 
training protocol, for the CEG, prior to the Pilates session itself, ten 
minutes of mini-trampoline cardiovascular training was introduced at 
75% of the HRmax as a warm-up working within the pre-established 
training target zone according to age. The cardiovascular training 
target zone was determined to be around 75% of maximal resting 
heart rate. The classes began with the flexibilization of the lower 
limbs, change and upper limbs for approximately ten minutes, then 
went to the work of strengthening them, with variations between 
heel and toe, rotation of the wrist to upper limbs with repetitions 
between 10 and 12 for each exercise and being 2 or 3 sets for lower 
limbs for women and for upper limbs men, the balance exercises 
and strengthening of the lumbar region in the apparatus as well as 
with balls and other accessories is made the variation of muscular 
contractions and isotonic, with repetitions of 10 and variations of time 
between 05 to 15 seconds. However the Abdominals are performed 

in series with a maximum of 50 repetitions. All the exercises were 
carried out on the equipment developed by Joseph Pilates: Reformer, 
Cadillac, Barrel, Step-chair and Wall-unit, plus some accessories such 
as: Swiss ball, elastic bands, to nig-boll, balance board and magic 
circulate as previously described.21 Statistical analysis was performed 
using the PrismStat 5.0 program. Initially, a normality test was 
performed, which demonstrated normal data, thus making it possible 
to use the ANOVA One-Way with post-hoc of Tukey’s for intragroup 
comparison with a sensitivity of 5%.

Results and discussion
All values of the variables of interest in the present study varied 

as expected; however, waist circumference and WHtR of the CEG 
alone showed a significant difference among all the comparisons 
(p<0.05), while the others were marginally significant. Figure 1 
shows that the BMI of the CEG in the pretest was 29.4±4.52 and in 
the post-test 28.2±3.65 and of the CG in the pretest 29.90±4.5 and 
in the post-test 28.11±4.1. The BAI of the CEG in the pre-test was 
29.67±3.65% and in the post-test 28.39±3.83% and of the CG in the 
pretest 28.26±3.16% and in the post-test 26.56±3.62%. In the pretest, 
the CEG showed a mean of 82±8.23 cm and in the post-test 75.3±7.45 
cm with a difference between the two comparisons (p <0.05); in the 
CG in the pretest 80.6±8.13 cm and in the post-test 78.4±7.45cm. 
For the WHtR, the CEG obtained in the pre-test 0.49±0.8 and in the 
post-test 0.41±0.1 also showing a difference (p<0.05) and in the CG 
in the pretest 0.48±0.09 and in the post-test 0.46±0.08. The other 
measurements showed no difference from the pre- to the post-test and 
were marginally significant.

The main aim of the present study was to investigate whether the 
addition of ten minutes of continuous cardiovascular training with 
moderate intensity could modify the effects of Pilates training on body 
composition and measures of central fat distribution. To do this, some 
procedures were carried out, such as measuring height, body mass, 
waist circumference and calculating the waist-to-weight ratio, Body 
Adiposity Index and Body Mass Index. The comparison of effects 
after sixteen weeks of training aimed to increase the probability of 
detecting the possible relationship between the systematic practice 
of Pilates with or without the addition of ten minutes of continuous 
cardiovascular training and its possible effect on body composition 
and central fat distribution. The Academy of Nutrition and Dietetics, 
Dietitians of Canada and the American College of Sports Medicine 
establishes adequate fat percentages by age group considering 
health issues. Within the average age of the subjects analyzed, the 
percentages established by the agency are women aged 20 to 29 
years: 20%; Women aged 30 to 39 years: 21%; Women aged 40 to 
49 years: 22%; Women between 50 and 59 years of age: 23%.21 In 
this sense, the data found here demonstrate a tendency, though not 
significant, to modify the body composition of adults of both sexes, 
with evidence that waist circumference and WHtR decreased. The 
data presented here seem to indicate that the inclusion of ten minutes 
of cardiovascular exercise is an effective strategy to modify body 
composition and fat accumulation in the central region of the body.

Our data if compared with another literature data has partial 
concordance with the contemporaneous authors show that the 
weight, BMI, fat percentage, waist, abdomen and hip circumference 
decreased significantly after training15,16,22 (P<0.05) while no 
significant difference was observed in lean body mass (P>0.05), data 
corroborated by another works.20,23,24 Here, our data showed that the 
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qualitative investigations as waist, hip circumference decrease but not 
the weight, BMI or FAT mass. This data is important due this two 
points are more associated with cardiovascular diseases than the fat 
mass or BMI. But, in another hand, this data corroborates what was 
previously published by our group that demonstrated that body fat 

composition was not modified due of the Pilates training.15,20 Thus, 
following what was described in present work, our approach, do not 
was able in enhance the effectiveness of Pilates method in decrease 
the body fat. 

Figure 1 Comparison data for the CEG and CG pre- and post-tests of the variables studied in the present study. 

A. BMI, body mass index; B. BAI, body adiposity index; C. waist circumference; D. waist-to-height ratioA; Kg/M2: kilogram per square meter; B%, percentage; C, 
Cm: centimeter; (A,B,C & D Ns: not significant); (C&D*, difference of P <0.05 in the pre- X post-test)

CEG, cardiovascular experimental group (N: 15); CG, control group (N: 15)
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 The mean fat concentration decreased in the studied groups. Here 
the data do not corroborate with Lima who compared the effects of 
the Pilates method with bodybuilding was identified that the Pilates 
method in adolescents at the beginning of puberty has a positive effect 
on BMI. Still, points to physical activity allied with food control as 
an excellent method for body composition modification,16 agreeing in 
part with the findings of this study and other studies that have shown 
beneficial effects of the Pilates method on different aspects of.9,24,25 
States that weight control and exercise are capable of reversing 
the association of factors that can lead to illnesses and even death, 
highlighting the importance of the data found here.22

One study with 47 subjects undergoing Pilates training for 
six months, stated that effects on body composition and health 
are limited,4 but in the present study, Pilates appears to have been 
able to modify body composition and factors related to health and 
quality of life. In the same context, knowing that waist circumference 
outside the recommended level is indicative of an increased chance 
of developing diabetes mellitus16 and risk factors for cardiovascular 
accidents.13,26 However, the data from this study point to the Pilates 
Method as capable of decreasing waist circumference, proving this 

method to be important for human health.

Human health scholars infer that body mass and composition are 
related to different aspects of human health such as cancer,27 quality 
of life,28 cardiometabolic health,7 diabetes mellitus,6 sleep and mood 
quality,25 mental health.29 Central fat distribution is an important aspect 
for human health since it is related to several aspects of human health, 
such as insulin resistance, diabetes, visceral fat and hypertension.3,13

Conclusion and perspectives
The data found here suggest that the Pilates method associated 

with cardiovascular training was able to modify the WHtR and 
waist circumference. When taken together, data from the present 
study demonstrate the effectiveness of the Pilates Method in 
modifying body composition, fat accumulation in the central region 
with important significance for human health. Finally, this study 
emphasizes that the addition of ten minutes of moderately intense 
continuous cardiovascular training to the Pilates method is able to 
modify body composition and performance suggesting effectiveness 
and applicability of this modification as an effective alternative over 
the variables investigated herein.
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