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ABSTRACT: 

The prevalence of obesity has increased dramatically since the mid-70s. In the U.S., 

66% of the adult population is overweight or obese. Although obesity is a chronic 

disease, its effects may be reversible. Exercise can play an important role in weight loss 

and unsuitable or imprecise programs can have side effects. Air dissipation platforms 

have been designed in order to help overweight and obese people to exercise reducing 

body fat, improving their functional capacity without undue fatigue, and keeping longer 

the physical activity duration. It also could prevent myo-osteo-articular problems in 

these persons due to the platform impact absorption. 

 

INTRODUCTION 

Currently, obesity is a major health problem worldwide. The prevalence of obesity has 

increased dramatically since the mid-70s
1
. It can be considered a pandemic because of 
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its growing rates and the number of cases is likely to continue increasing. A recent 

study predicted that by 2030 the percentage of obesity in the United States would rise to 

about 50% in men and 52% in women, increasing the total number of obese from 99 

million registered in 2008 to 164 million by 2020
2
. Another study has predicted a 33% 

increase in the prevalence of obesity and a 130% increase in the prevalence of severe 

obesity in the next two decades
3
. Furthermore, in the U.S., 66% of the adult population 

is overweight or obese
4
. 

Overweight and obesity, whose origin is multifactorial, are characterized by excess 

body fat with an increase in both volume and body weight. Although obesity is a 

chronic disease, its effects may be reversible. 1% Decrease in BMI prevents more than 2 

million cases of diabetes, 1.5 million cases of heart disease and around 127,000 cases of 

cáncer
2
. Exercise can play an important role in weight loss. Therefore, there is great 

need for prescribing accurate exercise programs for people who want to control or 

reduce their weight, because if they are not prepared properly there may be adverse 

effects contraindications
5
. 

Recently, a new device for performing exercise on it has been developed. It is called air 

dissipation platform. It consists of an area of one meter in diameter and 20 cm high 

resting on an elastomer containing air at atmospheric pressure. This platform works 

dissipating the impact work platform without allowing rebound thanks to the air outlet 

holes, and then going down. Thanks to the action of the elastomer, it recovers its initial 

position, again entering air by these holes. A previous study concluded that the support 

produced during exercise on such devices reduces impacts with respect to those in the 

ground, although contact times increase
6
. Furthermore, as the authors show, the same 

motor actions result in a lower subjective effort perception on this device than on the 

floor, allowing greater exercise intensity. For overweight and obese people, exercise on 
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these platforms could be a solution to their osteoarticular and muscular problems, 

minimizing impacts and avoiding overloads and injuries. 

Therefore, the aim of our study was to compare the effects of aerobic dance on these 

platforms with walking on a treadmill at an intensity of ventilatory threshold (VT) in an 

overweight 72 years old woman. 

CASE STUDY 

An elderly woman (72 years old, with a height of 161 cm and a weight of 75.5 kg) 

without cardiovascular or metabolic alterations and without limited physical mobility 

was the participant in this study after signing informed consent. Her body mass index 

(BMI) was 29.13 kg·m
-2

 with Grade II Overweight as established by the Spanish 

Society for the Study of Obesity (SEEDO)
7
. This woman has had a sedentary life and 

had never exercised until four months ago, when she started participating in a training 

program with air dissipation platforms (Platforms ABE®) two days a week, still below 

the American College of Sports Medicine (ACSM) weekly exercise recommendations 

(<150 min·wk
-1

)
8
. Sessions were 45 minutes long, being the last 5 minutes for recovery 

and return to calm. Her training program attendance was 92% of the sessions. The tests 

were performed in two days, separated by one week. This study was approved by the 

ethics committee of the Department of Sciences of Physical Activity and Sport at the 

University Alfonso X el Sabio, following the ethical guidelines of the Declaration of 

Helsinki. 

Day 1: cardiorespiratory tests. Prior to the tests she underwent a resting 

electrocardiogram and she was familiarized with the treadmill by performing a 10-

minute warm up at 3 km·h
-1

. In order to obtain the maximum and submaximal values 

she underwent a graded exercise test until volitional exhaustion on a treadmill 
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(Technogym, Runrace 1400HC, Forli, Italy) with an initial velocity of 3 km·h
-1

 and 1% 

slope and an increased load of 0.5 km·h
-1 

every 30 seconds to reach 6 km·h
-1

. From 

there, the slope was increased 0.5% every 30 seconds. During testing, respiratory gas 

exchange data were collected continuously using a metabolic cart (Vmax 29C spectra, 

SensorMedics Corp., Yorba Linda, California, USA) and heart rate was monitored by 

telemetric recording (RS-800CX, Polar Electro OY; Kempele, Finland). Peak oxygen 

consumption (VO2peak) was recorded as the highest of oxygen uptake (VO2) value for a 

30-s interval.  

VT was determined as the workload corresponding to an increase in both the ventilatory 

equivalent of oxygen (VE∙VO2
-1

) and the end tidal pressure of oxygen (PetO2), with no 

concomitant increase in the ventilatory equivalent for carbon dioxide (VE∙VCO2
-

1
)
9,10,11,12

. The maximum heart rate (HRmax) was recorded as the highest value obtained 

in the incremental test. After an active recovery period of 20 minutes, there was a 

constant load test of 15 minutes duration with a load corresponding to VT, previously 

found in the incremental stress test in the ramp. We also found the subjective perceived 

exertion at the end of the incremental tests and constant load by Borg Scale
13

. Energy 

expenditure (EE) was calculated at constant load test using the formula VO2 (L·min
-1

) x 

heat equivalent of the respiratory quotient (RQ). 

Day 2. Session type with air dissipation platform. A week later, a session type was 

conducted in the laboratory using air dissipation platforms (Platform ABE ®). The 

laboratory was enabled to house a group class with 4 participants, including the elderly. 

In addition, a teacher placed in front of the students who conducted the low impact 

aerobic dance session. The collective class lasted 45 minutes, with the last 5 minutes of 

recovery. Global and multiarticular movements with the large muscle groups involved 

were performed, with movements of arms, legs y trunk flexion. The intensity of exercise 
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in this elderly person was scheduled according to the perception of effort so as to allow 

her to maintain the pace of the session marked by the instructor. The session lasted 45 

minutes, with the last five minutes of recovery. Both respiratory gas exchange and heart 

rate variables were recorded throughout the session with the gas analyzer breath-by-

breath and with the heart rate monitor, and the Borg scale was used every 5 minutes to 

record the participant perceived exertion during the session. We obtained the mean HR, 

VO2, EE and VE·VO2
-1

 of the first 15 minutes of this session, and they were compared 

with the means of these variables at the constant load test of 15 minutes duration. 

RESULTS AND DISCUSSION 

Data in the incremental test are shown in Table 1. Her VO2peak was 22.5 ml·kg
-1

·min
-1

. 

According to the classification of aerobic capacity given the sex and age of the 

participant, taken from Cooper
14

, we see that her VO2peak values are considered 

Sufficient (according to this classification, for women over 60 years, values between 

20.2 to 24.4 ml·kg
-1

·min
-1

 are considered Sufficient). This VO2peak is limited by her 

weight, which was 75.5kg before beginning exercise. Moreover, her VT, considered an 

exercise intensity that can be maintained over time, was obtained at 6 km·h
-1 

and 1.5% 

slope. The VT was obtained at 82% of her VO2peak, well above the reference values for 

the healthy population (60% VO2peak) allowing her to perform many everyday tasks 

without fatigue. Her HRmax obtained at the end of the incremental test was 153 bpm, 

103% of her theoretical HRmax. 

 

TABLE 1. Data obtained in the incremental test. 

Variables Incremental Test 

VO2peak (ml·kg
-1

·min
-1

) 22,5 

%VO2pezk at VT 82 
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HRmax (bpm) 153 

VEpeak (L·m
-1

) 49.6 

RERpeak 0.99 

Final RPE  15 

VO2peak = Peak Oxygen Consumption; VT = Ventilatory threshold, FCmáx = Maximum Heart Rate; VEpico = Peak 

Ventilation; RERpico = respiratory exchange rate at the end of the test; Final RPE = Perception of perceived exertion 

at the end of test; ml·kg-1·min-1 = milliliters per kilogram per minute; bpm = beats per minute; L·m-1= Litres per 

minute. 

 

The results in Table 2 compare 15 minutes test walking at constant intensity VT with 

the first 15 minutes of a session type with the ABE® platform. 

 

TABLE 2. Comparison of VT 15 minutes and 15 and 40 minutes ABE ® platform in different 

variables. 

Variables 15 min treadmill at VT 15 min ABE® Platform 40 min ABE® Platform 

HR (bpm) 140,7 148,3 150,9 

VO2 (ml·kg-1·min-1) 19,7 22,6 22,8 

EE (kcal) 109,4 127,2 317,5 

VE·VO2
-1

 26,7 29,3 29,9 

Final RPE 12 11 13 

HR = Heart rate; VO2 = Oxygen Consumption; GE = Energy expenditure; VE·VO2-1 = ventilatory equivalent of 

oxygen; RPE Final = Perception of perceived exertion at the end of test; bpm = beats per minute; ml·kg-1·min-1 = 

milliliters per kilogram per minute; kcal = kilocalories. 

 

According to data from both tests of 15 minutes, there was an increased cardiovascular 

stress when exercise was performed on ABE® Platform, as there is a difference of 

almost 8 bpm (5.4%). That intensity would correspond to the theoretical HRmax of the 

participant, and it would be very close to the maximum value obtained in the 

incremental test. Still, the perceived exertion of this person was lower in the test held 

with the ABE® System than walking on the treadmill (RPE = 11 VS. RPE = 12, 
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respectively). Therefore, we could say that exercise with such air dissipation platforms 

could be more intense with respect to a constant load of VT, having a perceived exertion 

somewhat lower. This may seem paradoxical because if an exercise is more intense, it is 

likely that the person perceives it as a major effort. One explanation for this would be 

that the reduction of impacts on this platform could lower the perceived exertion. That 

is, since there is less stress on bones, tendons, muscles and joints due to the dispersion 

of force at the supports, the fatigue of the osteo-myo-articular system could be reduced. 

In addition, peripheral mechanoreceptors could transmit attenuated information of the 

effort to the brain. 

Moreover, VO2 observed was 15% higher in the exercise performed on the ABE® 

Platform than the that performed at a VT intensity, being also slightly higher than the 

VO2peak obtained in the incremental test (VO2peak = 22.5 ml·kg
-1

·min
-1

 VS. VO2 = 22.6 

ml·kg
-1

·min
-1

). This is particularly important because several studies report that higher 

intensities of exercise have higher increases in VO2peak
15, 16

. The ACSM sets the 

minimum threshold of exercise intensity at 50% VO2max for most healthy adults and at 

40% VO2max for physically untrained
17

. 

Exercise intensities below this threshold may not improve VO2max, unless they are 

people with very low aerobic capacity. Also, if high levels of VO2max are associated 

with a reduced risk of disease
18, 19

, exercising on air dissipation platforms could be a 

very effective method to improve functional capacity and reduce that risk. In the case of 

this elderly and overweight person, the average intensity for 40 minutes workout on 

these machines is 101% of VO2peak and 98.6% of HRmax of the incremental test. Myers 

et al.20
, documented that a drop of only -3.5 VO2peak ml·kg

-1
·min

-1
 (1 MET) is 

associated with a 12% reduction in the rate of diseased populations longevity. In 

overweight and obese, in which the body weight penalizes their VO2peak, this training 
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method can be very effective. If in addition, the perceived exertion is not high, exercise 

can be sustained over time, which will increase the EE. It can be seen in our study how 

the EE was 16% higher (17.8 kcal) when physical activity was performed on ABE® 

Platform that when be performed on a treadmill. 

In short, exercise on these air dissipation platforms could be an effective tool for obese 

or overweight people, with the aim of reducing body fat and improve functional 

capacity without excessive fatigue, which will make them maintain an exercise program 

over a long period of time. It could also reduce the risk of injury to the osteo-myo-

articular system of these people due to higher absorption of impacts by relying on the 

platform. New research is needed to corroborate the findings of this study. 
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