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2.3.2. Measuring parameters at baseline 
Prior to exposure to oscillation, parameters 
at basal level for each subject were taken. 
Subjects were required to sit still for 5 
minutes, for their resting heart rate, energy 
expenditure and fat oxidation to be taken. 
 
2.3.3. Exposure to vibration 
Subjects were exposed to vibration on the 
vibration table for a continuous period of 
20 minutes. According to the American 
College of Sports Medicine, this is the 
stipulated time in order for the ideal 
exercise intensity for maximum aerobic 
workout to be reached (BA Franklin, 
2000)[6]. Each weight loss machine 
required subjects to position themselves in 
an optimum position for maximum 
exposure to vibration. 
 
The vibration table moved in a way similar 
to a see saw, except at a higher frequency 
(20Hz). Subjects stood with their feet 
planted firmly on the platform, about a 
shoulder’s width apart. Use of the handle-
bars was permitted. Legs were to be kept 
relatively straight, with knees relaxed. For 
this machine, the frequency was chosen 
with the comfort of the subjects in mind. 
To ensure safety, subjects were allowed to 
stop engaging in the experimentation 
process at any time. 
 
2.3.4. Statistical Analysis 
The software Microsoft Office Excel 2007 
was utilised to make the relevant t-test 
calculations. A p-value was derived 
through the t-test statistic, which indicated 
how likely the results could have been 
gotten by chance.  
 
3. Results 
 
Overall, a significant increase in heart rate, 
energy expenditure and fat oxidation was 
observed when subjects were exposed to 
vibration as compared to the resting 
measurements (Figure 2.1). The results of 
the significance tests have revealed a p-
value of < 0.1. The t-test values were 

0.018, 0.011 and 0.063 for subjects’ heart 
rate, energy expenditure and fat oxidation 
respectively. 
 
In deriving the percentage change for the 
various parameters from basal to vibration 
rates, the resting rate was used as the 
original reference point. 
 

 
Figure 2.1 Averages of subjects’ parameter 
values 
 

 
Figure 2.2 Heart rate (bpm) 
 

 
Figure 2.3 Energy Expenditure (kcal/day/kg) 
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oxidation would be to adopt the ‘muscle 
toning’ approach, as opposed to the 
exercise intensive approach. 
 
4.2. Discussion of the current study 
 
For the current study, a different sample of 
five subjects was put through the same 
conditions as the earlier case study. To test 
the hypothesis previously formulated in 
the earlier case study, a statistical approach 
was adopted. This would aid in assessing 
whether the means of the data values were 
statistically different from each other, 
giving an indication on the significance of 
the data obtained through experimentation. 
 
 
The p-values associated with the t-tests 
carried out on the four different parameters 
have been found to be small, at the p < 0.1 
level, indicating evidence that the means 
are significantly different at the 
significance level as reported by the p-
value (O'Connor, 1999)[8]. As such, the 
results of the current study can be deemed 
to be significant, not by chance and used to 
prove the hypothesis formulated in the 
previous study. 
 
Based on an overview of the graphs of the 
different parameters (Figure 2.1), a general 
trend of an increase in data values from 
resting to vibration can be observed, 
indicating the likelihood that vibration 
stimulates an increase in fat oxidation. 
This is supported by previous findings (MJ 
Jordan, 2005)[7] which indicate that 
vibration technology used by the vibration 
platform is a potent stimulus for the 
neuromuscular apparatus in subjects. 
During exposure to vibration, the vibratory 
wave is propagated from the distal to 
proximal links of muscle groups, 
enhancing tonic vibration reflex, causing 
voluntary muscle contractions. These 
muscle contractions help to tone the user’s 
muscles, changing his body composition 
and in turn leading to fat oxidation. 
 

With reference to Figure 2.4,the graph 
illustrating the trends of fat oxidation 
(Figure 2.4), it is observed that levels of fat 
oxidation are significantly higher, with a 
general increase of 50% from the resting 
baseline, when subjects are exposed to 
vibration as compared to when subjects are 
at rest. This further supports the hypothesis 
that fat oxidation is increased when 
subjects are exposed to vibration. We 
surmise that this effect is due to the fact 
that the whole body’s weight is borne by 
the user when standing, as when standing 
with knees slightly bent, most of one’s 
body weight tends to be transferred to his 
posterior. Such a posture might be 
responsible for transmitting great vibration 
through the user’s entire body, putting the 
user into the fat burning zone, where heart 
rate was 60-70% of maximum heart rate, 
and thus stimulating an increase in fat 
oxidation. 
 
Future studies could explore the effects of 
vibration on the user’s motor skills. To 
improve upon the accuracy of the figures 
in the study, a more accurate and refined 
method may be used or developed to 
estimate fat oxidation when exposed to 
vibration. Response for the current study 
depends on inter-subject and intra-subject 
variability. Hence, to make this study more 
varied and the results to be even more 
comprehensive, the number of subjects can 
be increased, with subject profiling 
covering a wider variety, such as a larger 
age group, both males and females, and 
people with varied levels of physical 
activity. 
 
5. Conclusion 
 
The effect of the various lifestyle machines 
on fat metabolism was found to be the 
most significant on the vibration table. 
This has been substantiated by statistics 
through application of the t-test. Therefore, 
this study suggests the potential usage of 
the vibration table as a means to facilitate 
fat reduction. In future studies, a more in 
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depth analysis could be done about the 
effects of whole body vibration on muscle 
toning, and reduction of lactic acids in the 
muscles.  
 
6. Acknowledgements 
 
We would like to extend our utmost 
gratitude to our mentors, Dr Alex Ong and 
Dr Michael Koh at Republic Polytechnic, 
for their patient guidance and assistance 
throughout this project. 

7. References 
 
[1] The Obesity Epidemic Is a 
Worldwide Phenomenon. Nutrition 
Reviews, Washington, vol. 56, 106-114 
BM Popkin, Doak C. M. (1998) 
 
[2] Efficacy of lifestyle machines on fat      
reduction  
Tiffany Seah Qi Hui, Ashima Khanna, Tan 
Wan Ling Ashley, Alex Ong and Michael 
Koh 
Raffles Girls’ School (Secondary), RP-HPP  
Poster presented at the Proceedings of 
the 14th Youth Sciencer Conference. 13 
September 2008. Republic Polytechnic, 
Singapore. 
 
[3] Fundamentals of Biochemistry 
Biochemical Interactions CD-ROM  
 Voet, D. and Voet, J.G. and Pratt, C.W 
( 1999) 
 
[4] Bariatric Surgery for Weight 
Control in Patients With Morbid 
Obesity. Medical Clinics of North America, 
vol.84, 2, 477-489 
Lippincott Williams and Wilkins. 
BM Balsiger, M. M. (2000).  
   
[5]  The Story of Mathematics. Princeton 
University Press 
Mankiewicz, R. (2000) 
 
[6] ACSM's Guidelines for Exercise 
Testing and Prescription: Testing and 
Prescription. 

Franklin, B.A. and Whaley, M.H. and 
Howley, E.T. and Balady, G.J. ( 2000) 
 
 [7]Vibration Training: An Overview of 
the Area, Training Consequences, and 
Future Considerations. The Journal of 
Strength and Conditioning Research , vol. 19, 
2, 459-466 
Jordan, M.J. and Norris, S.R. and Smith, 
D.J. and Herzog, W. ( 2005) 
 
[8]  MacTutor History of Mathematics 
archive , Omar Khayyam 
O’Connor, J.J. and Robertson, E.F. ( 1999) 
   
 
 
 
 
 
 
 
 
  


