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ABSTRACT 

In 2010, the World Health Organization (WHO) recommended the level of 

physical activity for health to adults, aged between18 and 64 years, to perform an 

accumulation of at least 30 minutes of moderate-intensity physical activity per day. 

The purposes of this study were to investigate the energy expenditure of electronic 

figure trimmer in young females as well as this instrument whether or not could 

achieve the WHO’s health requirement to expend 150 kcal in 30 minutes of exercise. 

27 female students of Hong Kong Baptist University participated in this study (age, 

21.4 ± 1.8 years; height, 158.5 ± 5.0 cm; weight, 50.3 ± 5.7 kg). The subjects 

performed twisting test by using the electronic figure trimmer. Their heart rates (HR), 

oxygen uptake (VO2) and the Rate of Perceived Exertion (RPE) were accessed in 10 

minute interval until 30
 
minutes of the test. Paired sample t-test analysis found that 

there was significant difference between the estimated and actual energy expenditure. 

Pearson correlation analysis found that there were significant correlation between HR 

and RPE and that between HR and energy expenditure at both 20 and 30 minutes (p < 

0.05). The findings suggest that the energy expenditure of electronic figure trimmer 

do not match the guideline of physical activity for health, which was recommended by 

the WHO (2010). 
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Chapter 1 

INTRODUCTION 

Physical activity has a powerful potential to benefit health and personal 

development (World Health Organization [WHO], 2007). It has “beneficial effects on 

the pathogenesis of all important metabolic syndrome-specific disorders, all important 

heart and vascular diseases, and osteoporosis” (WHO, 2007). Beside, Smith and 

Smoll (1990) pointed out that it could enormously influence people's self-concept and 

offer many satisfactions through participating in it. Moreover, it led to important 

positive developmental consequences for moral reasoning, socialization, competition 

or health and fitness (Kelinske, Mayer and Kuo-Lane, 2001).  

The WHO (2010) recommended the level of physical activity for health to those 

adults, aged between 18 and 64 years, in which 30 minutes or more of 

moderate-intensity physical activity should be performed per day to expend 150 kcal. 

The moderate physical activities refer to the physical activities such as jogging, 

walking stairs, slow cycling or dancing, which slightly speed up one's breathing and 

HR, and cause mild sweating without feeling exhausted in a state of capable of talking 

smoothly. According to “Sport for All - Participation Patterns of Hong Kong People in 

Physical Activities”, which was a consultancy study conducted by the Community 

Sports Committee of the Sports Commission in 2009, more than 60% among 5,091 
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respondents indicated that they participated in physical activities at least once during 

the three months of survey period. Moreover, more than half (57.4%) of the 

respondents, including 72% of the aged 7 to 12 group and 77.7% of the aged 60 or 

above group considered that they had sufficient or very sufficient amount of physical 

activities. Their responses seemed to show us that more and more Hong Kong people 

were willing to spend time on physical activities. However, is it the reality that Hong 

Kong people have done adequate amount of physical activities? The answer was 

negative. According to the same survey conducted by the Community Sports 

Committee of the Sports Commission in 2009, over half (51.4%) of the Hong Kong 

people failed to reach the level of physical activity for health. And with the increasing 

age, there was a significant decline in the physical activity’s participation rate, from 

95.6% (aged 7 to 12) to 53.3% (aged 60 or above). The survey revealed a significant 

gap between self-evaluation and objective assessment on the amount of physical 

activities, thus reflected the serious problem of lack of physical activities among Hong 

Kong people. In 2007, the WHO identified physical inactivity as the fourth leading 

risk factor for global mortality, 6% of deaths globally, and the principal cause for 

approximately 21 to 25% of breast and colon cancer burden, 27% of diabetes and 

approximately 30% of ischaemic heart disease burden. All of these have shown that it 

is essential to promote the message of participating in regular physical activity as it is 
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a key determinant of energy expenditure, and thus is fundamental to energy balance 

and weight control.  

In nowadays modern society, fitness instruments have been introduced to help 

people burn calories and keep fit. Electronic figure trimmer is one of the popular 

instruments. In this study, electronic figure trimmer was being investigated to find out 

its energy expenditure in young females and its validity on calories expenses. Last but 

not least, we would determine in what intensity and how long the trimmer should be 

used in order to reach the guideline of physical activity for health. 

Statement of the Problem 

What would be the energy expenditure of electronic figure trimmer in young 

females in 30-minute of twisting exercise?  

Hypotheses 

The hypotheses of this study were as follow: 

1. The energy expenditure of electronic figure trimmer in 30-minute of exercise 

could not meet the recommendation guideline of physical activity for health by 

the WHO. 

2. There would be no significant difference between the estimated and actual 
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energy expenditure. 

3. There would be no significant correlation between HR and RPE.  

4. There would be no significant correlation between HR and energy expenditure.  

Definition of Terms 

 The following terms were operationally defined specifically for this study: 

Electronic figure trimmer 

“Electronic figure trimmer” in this study referred to an instrument that subjects 

used for doing twisting exercise. It includes a main base and a rotating unit. The 

rotating unit has a disc, which is rotated at its original location by standing on the 

footprint of the board and twisting the body, mainly the part of waist or loin.  

Energy expenditure 

Energy expenditure represented energetic processes required to support the 

metabolic activities of cells and tissues, vital organ functions, and volitional and 

spontaneous physical activity (Zakeri, Adolph, Puyau, Vohra and Butte, 2009). Energy 

expenditure were mainly divided into resting metabolic rate, 60-75% of total energy 

expenditure, diet induced thermogenesis, 10% of total energy expenditure, and energy 
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expenditure during physical activity, 15-30% of total Energy expenditure (Visser, 

Deurenberg, van Staveren and Hautvast, 1995). 

Heart rate 

 Kirkpatrick and Birnbaum (1997) indicated that “heart rate refers to the number 

of beats normally expressed as beats per minutes” (p. 2).  

Resting heart rate  

Kirkpatrick and Birnbaum (1997) indicated that “resting heart rate refers to the 

number of beats in one minute when you are at complete, uninterrupted rest” (p. 2). 

The Ratings of Perceived Exertion (RPE) 

Borg (1998) stated that the Ratings of Perceived Exertion (RPE) is based on the 

physical sensations a person experiences during physical activity, including increased 

of heart rate, respiration, sweating, and muscle fatigue. Although this is a subjective 

measure, a person's exertion rating may provide a fairly good estimation of the actual 

heart rate during physical activity. According to the Borg Scale, it ranges from 6 to 20; 

where 6 mean “no exertion at all” and 20 mean “maximal exertion”. Physical activity 

is at a moderate level of intensity when the perceived exertion rating was between 12 

and 14. During activity, use the Borg Scale can help self-monitoring how hard your 

body is working in order to adjust the intensity of the activity by speeding up or 
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slowing down your movements. 

Delimitations 

The delimitations of the present study were listed as followings: 

1. The subjects of the study were delimited to university female undergraduate 

students. 

2. All subjects’ aged between 18 and 25 years. 

3. 27 female students were selected as sample subjects. All the subjects were from 

Hong Kong Baptist University. 

4. The tests were conducted in the laboratory, Dr. Stephen Hui Research Center for 

Physical Recreation and Wellness in Hong Kong Baptist University. 

5. The tests were conducted over a period of approximately two weeks. 

Limitations 

The study was limited by the following factors: 

1. Due to the small sample size (N =27), the results of the study might not guarantee 

a good generalization. 

2. The ages of participants were uncontrollable. 

3. The data of Ratings of Perceived Exertion (RPE) was depended mainly on the 

subjects’ subjective feeling. 
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4. The participants’ attitude toward the test such as motivation and concentration 

might affect the results of the study. 

5. The physical training and the life style of the subjects among the testing days were 

uncontrollable. 

Significance of the Study 

The study is hoped to focus on examining energy expenditure of the electronic 

figure trimmer in young females and to determine whether or not it could match the 

recommendation level of physical activity for health by the WHO (2010). Since 

seldom researches had been conducted on this current topic before, invalid 

expectation and wrong exercise program setting might be the outcome when people 

used the electronic figure trimmer to exercise. Therefore, suggestions would be given 

for those adults, aged between 18 and 64 years, about what intensity the exercise 

program should be set and how long it should be used in order to meet the level of 

physical activity for health. 
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Chapter 2 

REVIEW OF LITERATURE 

The purposes of this study were to investigate energy expenditure of the 

electronic figure trimmer in young females. This review of literature of the study 

was focus on five aspects: (a) energy expenditure on various exercises; (b) 

relationship between heart rate and RPE; (c) relationship between heart rate and 

energy expenditure; (d) methodology in measuring energy expenditure; (e) and 

summary. 

Energy Expenditure on Various Exercises 

There were numerous of researchers attempted to find out the energy 

expenditure on various exercises. In a recent study by Koo et al. (2010), the effect of 

all levels of physical activity on the total energy expenditure of the obese Korean 

women with Type 2 diabetes was being investigated. 64 subjects participated in the 

study and were randomly assigned to control, diet, exercise or diet plus exercise 

groups under a one year lifestyle intervention. The total energy expenditure and 

physical activity energy expenditure of the subjects were measured by an 

accelerometer. The control and exercise groups were on a mild hypo-caloric diet and 

the control and diet groups had to take at least 150 minutes exercise per week. The 

javascript:__doLinkPostBack('','ss%7E%7EAR%20%22Koo%2C%20B%2E%20K%2E%22%7C%7Csl%7E%7Erl','');
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diet and diet plus exercise groups had to keep 1,200 kcal energy intakes per day for 

weight reduction and the exercise and diet plus exercise groups had to take a 120 

minute walk per day, which corresponded to 500 kcal energy expenditure. The 

authors found that the mean physical activity energy expenditure and total energy 

expenditure of the exercise and diet and exercise groups was significantly greater than 

the control or diet groups. Besides, Pitetti, Rendoff, Grover, and Beets (2007) 

evaluated the effect of a 9-month treadmill walking program on exercise capacity and 

body mass index (BMI) of youth who suffered from severe autism. 6 male and 4 

female participated and were assigned to control or treadmill walking group. For the 

control group, they were allowed to have 30-minute of leisure activity, such as 

basketball, jumping rope and roller skating, 3 times per week. For the treadmill 

walking group, they had to attend activity classes, which last for fifteen to thirty 

minutes, on Monday, Wednesday and Friday. It was illustrated that there was a 

significant increase of exercise capacity and monthly caloric expenditure coupled with 

a decrease in BMI in the treadmill walking group compared with the control group. 

Moreover, to examine the effect of a 250 Watt, 1 minute bout of cycling and uphill 

treadmill running on aerobic and anaerobic exercise energy expenditure and excess 

post exercise oxygen consumption, 14 active subjects participated in the investigation. 

Subjects completed maximal treadmill test and maximal cycling test randomly. The 
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cycling test was started at 50 Watts with an additional 50 Watts added every 2 

minutes until 250 Watts, after that 25 Watts was added every 2 minutes. Energy 

expenditure was determined by blood lactate concentrations which was collected in 

duplicate from a finger-stick at rest and 2 minutes after the exercise tests. According 

to the study, aerobic energy expenditure of cycling was significantly greater than 

running. Aerobic and anaerobic exercise energy expenditure and total energy 

expenditure of running and cycling were similar (Scott, Littlefield, Chason, Bunker 

and Asselin, 2006). Furthermore, Bouassida et al. (2009) had conducted a research to 

investigate the leptin response of elite volleyball players after short-term and 

long-term acute exercises. 7 elite volleyball trained players and 7 untrained subjects 

participated in it. The subjects’ lasma concentrations were measured after short and 

prolonged sub-maximal cycling exercise protocols. The study revealed that there was 

a significant lower resting and exercise leptin response in trained athletes, with energy 

expenditure 800 kcal less than those untrained subjects. Apart from that, to evaluate 

the weekly energy expenditure of three wheelchair ball game sports, tennis, basketball 

and rugby, Abel et al. (2008) recruited 14 tennis players, 10 basketball players and 12 

rugby players in the study. It pointed out that the wheelchair rugby group had 

significantly lower values of energy expenditure, heart rate and oxygen uptake than 

the other two groups.  
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On the contrary, some researches showed that smoking status, age and gender 

had no significant effect on energy expenditure between certain groups. Bradley et al. 

(2010) had conducted a research to evaluate the effect of smoking status on total 

energy expenditure. 304 participants, including who had never been smoked and who 

currently smoke, completed a questionnaire to report their smoking status and 

physical activity level. Doubly labeled water was used to measure energy expenditure 

during a two week period when subjects performed their normal activities. After 

analyzing the data, the result showed that there was no significant difference of total 

energy expenditure between smokers and never smokers. Similarly, Yue et al. (2007) 

had conducted a research to investigate the effect of age and gender on daily energy 

expenditure in a Chinese population. 30 younger adults and 78 older adults were 

recruited in the study. After the participants took 15 minutes rest to measure the 

resting energy expenditure, they were instructed to complete one task such as 

shopping with a carrying bag, hand washing laundry in standing position, climbing 

stairs and making beds at their normal or preferred speed. The indirect calorimetry, 

Aerosport VO2000, was used to measure the energy expenditure at rest and during 

activities. According to the result, there was no significant effect of age and gender on 

daily energy expenditure. 
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Relationship between Heart rate and RPE 

Some researches were conducted to find out the usefulness of Borg’s Rating of 

Perceived Exertion Scale (RPE) in heart rate estimation. Demoulin, Verbunt, Winkens, 

Knottnerus and Smeets (2009) had conducted a study to examine whether HR can be 

predicted based on the Borg’s RPE scale. Ninety-nine patients with chronic low back 

pain (CLBP) and a mean disability-score (Roland Morris Disability Questionnaire) of 

13.8 participated in a 10-week aerobic training programme, which lasted for 20 

minutes and comprised of 3 sessions per week. HR, RPE, and workload were 

accessed. The result demonstrated that the Borg-scale showed moderate capability to 

predict HR accurately. However, not all the findings supported the idea of using RPE 

to estimate HR. A study which aimed to examine the correlation of HR and RPE 

during aerobic exercise training was conducted by Yu and Bil (2010). Four older men 

with advanced Alzheimer’s disease were recruited in this study. During the training 

(three times per week for 8 weeks), the participants’ HR and RPE were assessed every 

5 minutes by using the polar heart rate monitor and RPE scale, respectively. The 

results gave evidence that RPE scale might be insufficient for monitoring the exercise 

responses in older men with advanced Alzheimer’s disease. Similarly, Borello-France 

et al. (2000) had conducted a research to find out the relationship between perceived 
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exertion and HR during arm crank exercise in individuals with thoracic spinal cord 

injury (SCI). 26 individuals with SCI were recruited to perform upper extremity 

exercise test. At 3-minute intervals, HR, RPE and blood pressure recordings were 

measured. Multiple regression analysis was used to determine the relationship 

between RPE and HR. The result revealed that RPE should not be used as an alternate 

method for monitoring heart rate of individuals with thoracic SCL.  

Relationship between Heart rate and Energy Expenditure 

Many researchers had pointed out there was high correlation between heart 

rate and energy expenditure. Erdogan, Cetin, Karatosun and Baydar (2010) had 

conducted a research by using two models, the Polar S810i Heart Rate Monitor and 

Sensewear Pro Armban (SWA). 43 overweight and obese adults underwent indoor 

rowing exercise by using a rowing ergometer under a discontinuous incremental 

intensity protocol. The initial intensity was at 50 W and it was increased by 25 W 

for men and 20 W for women every second minute. There were 20-second break 

between each stage and a blood sample was drawn. When subjects were unable to 

maintain the required intensity, the exercise was ceased. After one week, subjects’ 

energy expenditure was accessed by PolarS810i, SWA and indirect calorimetry (IC) 

during two different intensities of rowing exercises (at 50% VO2max and 70% 
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VO2 max) on a Concept II ergometer. There was a certain validity of Polar S810i 

and SWA to assess the energy expenditure of those overweight and obese 

individuals during indoor rowing as witness by the result. Additionally, Polar S810i, 

SWA and IC had similar result of energy expenditure in moderate intensity exercise. 

Similarly, Kurpad, Raj, Maruthy and Vaz (2006) used heart rate monitor to evaluate 

its validity on predicting total energy expenditurel. 17 healthy male subjects aged 

between 18 and 44 years were recruited in the study. During the measurement 

period, subjects took a 5 to 6 minutes task, which included lying down at rest, 

sitting quietly, and walking at 2.4 and 4.8 km/h on a treadmill and jogging at 120 

steps per minute by using a metronome. According to the result, there was a high 

correlation between the heart rate monitor on predicting total energy expenditure. 

Similar finding was found in the research conducted by Takken et al. (2010), who 

had developed activity energy expenditure (AEE) prediction equation for the 

Actiheart activity monitor for those children with chronic disease. 63 children, aged 

between 8 and 18 years with different types of chronic disease, participated in an 

activity testing session, which consisted of a resting protocol, working on the 

computer, sweeping, hallway walking, steps and treadmill walking at three different 

speeds. During activities, actual AEE was measured with indirect calorimetry while 

the participants wore an Actiheart on the chest. Resting EE and resting HR were 
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measured during the resting protocol and HR above sleep was calculated. The result 

revealed that Actiheart was valid for determining activity energy expenditure of 

children with chronic disease. Moreover, Hayes et al. (2005) carried out a research 

to evaluate the accuracy of energy expenditure prediction by heart rate during five 

activities of daily living (ADL) in subjects with spinal cord injury. Thirteen subjects 

underwent maximum exercise testing, followed by portable HR and metabolic 

testing during five ADL. The measurement of HR during the ADL was used to 

estimate energy expenditure for each participant. According to the result, HR could 

be used as a gross estimate of energy expenditure during higher-intensity activities 

of daily living in people with spinal cord injury. 

     However, not all the findings showed the high correlation between heart rate 

and energy expenditure. According to Gastinger, Sorel, Nicolas, Gratas-Delamarche 

and Prioux (2010), there was a higher accuracy of ventilation in predicting energy 

expenditure than HR. Twelve healthy males participated in the study and each of 

them was asked to perform three types of activities of different intensities, walking 

without load, walking with load and intermittent work. The relationships between 

ventilation and oxygen uptake (VO2) and that between HR and VO2 for two 

different regroupings, by session duration and by subject were compared by the 

linear regressions and coefficients of determination. The results indicated that VO2 



16 
 

 

was more strongly correlated with ventilation than HR. This proved that using 

ventilation could be a new and more accurate method to estimate energy 

expenditure. 

Methodology in Measuring Energy Expenditure 

There are various kinds of methods to measure energy expenditure, such as 

energy expenditure equation and accelerometer. It is essential to assure their 

reliability and validity as they would directly influence the results of the studies. 

Many researches were conducted with the above purpose. Jung et al. (2010) 

conducted a research with the aim of investigating the validity of accelerometer on 

measuring energy expenditure. 49 overweight women with diabetes were recruited. 

Their three-day dietary was recorded and their body weight, total energy 

expenditure and physical activity energy expenditure were monitored by an 

accelerometer in every 2 weeks until 12 weeks. The result revealed that there was a 

high validity of accelerometer in measuring total energy expenditure under 

free-living conditions.  Similarly, Tso, Huang and Chang (2009) conducted a 

research to estimate the energy expenditure by using the RT3 accelerometer in 

patients with systemic lupus erythematosus (SLE). 49 female Chinese female SLE 

patients aged between 20 and 50 years were assessed using the RT3 tri-axial 

accelerometer in a seven-day period. It was concluded that the RT3 accelerometer 
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was suitable for evaluating total and physical activity-related energy expenditure in 

patients with SLE.  

However, some methods were known to have poor reliability and validity on 

measuring energy expenditure. Crouter, Kuffel, Haas, Frongillo and Bassett (2011) 

conducted a research to examine the validity of the refined Crouter 2-Regression 

Model (C2RM) for estimating energy expenditure. The result revealed that there 

was overestimation of the C2RM in predicting energy expenditure. Besides, 

O'Riordan, Metcalf, Perkins and Wilkin (2010) had conducted a research to 

compare the reliability of resting energy expenditure equations among the 

Schofield, Harris and Benedict, James and Lean and the WHO with an indirect 

calorimetry. 28 males and 168 females, who were overweight and obese individuals, 

with an average age of 28.9 years participated in the study. They had to fast at least 

12 hours and not to have any physical activities before being measured by the 

calorimeter. The energy expenditure prediction equations were computed for all the 

subjects. Poor reliability of the prediction equations was noted in assessing resting 

energy expenditure.  
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Summary 

Researches had been conducted to find out the energy expenditure on various 

exercises. The results were varies in accordance with different protocol and subjects.  

There were two stands about the validity of RPE to predict heart rate. Some 

researchers concluded that RPE had the capability to estimate heart rate (Demoulin et 

al., 2009); on the other hand, there were evidences to show that RPE was not a 

reliable and valid tool for predicting heart rate (Borello-France et al., 2000). Besides, 

significant evidences showed support to the high correlation between heart rate and 

energy expenditure. Heart rate is a good indictor to measure energy expenditure 

(Erdogan et al., 2010). Besides, accelerometer was another reliable and valid method 

that could use to predict energy expenditure (Jung et al., 2010).  

 

 

 

 

 

 

 

 



19 
 

 

Chapter 3 

METHOD 

The purposes of this study were to investigate the energy expenditure on 

electronic figure trimmer in young females. This chapter was divided into the 

following sections: (a) sample of selection, (b) testing procedures, (c) collection of 

data; and (d) method of analysis. 

Sample of Selection 

Twenty seven female students aged between 18 and 25 years who studying 

different majors from Hong Kong Baptist University were invited to participate in the 

twisting test. Before the study, subjects were fully informed of the purposes and the 

possible risks associated with the test and signed consent forms prior to participation. 

They had to participate in a 30-minute twisting test and undertake oxygen uptake and 

heart rate measurement.  

Testing Procedures 

In this study, subjects were separated into groups according to different time 

slot of the twisting test. The Carefusion Vmax Program and the polar heart rate 

monitor were used to measure subjects’ V02 and HR at rest and during activities. The 

measurements were taken for each subject in the laboratory of Dr. Stephen Hui 

Research Centre for Physical Recreation and Wellness. The subjects were strongly 
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advised not to have a heavy meal two hours before the twisting test. Before the start of 

the test, all subjects had to sign Par-Q form and consent form. After the 10 minutes 

resting, they were then invited to perform the twisting test.  

The 10 minutes Resting Protocol 

In preparation of the collection of the resting heart rate, subjects had to wear the 

heart rate strap. To make sure the strap was functioning well, subjects were asked to 

wet the electrode areas of the strap. With the help of the instructor, subjects wore a 

face mask which was connected by the flow sensor to the Carefusion Vmax Program 

to measure V02. When the subject was settled down to take rest, instructor pressed the 

red button on the heart rate monitor sport watch. The resting heart rate was then 

recorded in accordance with the data displayed at the polar heart rate watch after the 

10 minutes of resting. 

The 30-minute Twisting Test Protocol 

To prepare for the twisting test, electronic figure trimmer, metronome, Borg’s 

scale and two labels, for ensuring subjects’ twisting angle, were needed. Before 

performing the test, two labels would be stuck on the floor to remind subjects about 

the twisting angle, which was 100 degree or above. Subjects were invited to do 30 

seconds warm up exercise by performing twisting on the electronic figure trimmer 

with the purpose of familiarizing with the twisting motion and twisting rhythm by the 
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metronome. After the warm up exercises, subjects started to perform the 30 minutes of 

twisting test. Subjects were required to twist 120 revolutions per minute following the 

metronome. Their heart rate was recorded in every minute by using the heart rate 

monitor and their RPE value was accessed according to the Borg’ scale in 10 minutes 

interval until 30 minutes of the test.  

Method of Analysis 

Statistical analysis was performed with the Statistic Package for Social Science 

(SPSS 18.0). Means (M), standard deviations (SD), and minimum and maximum 

values of the subjects’ age, height, and weight were computed. Pearson production 

moment coefficient of correlation (r) was used to determine the correlation between 

HR and RPE and that between HR and energy expenditure. Besides, Paired samples 

t-test was used to determine the difference between estimated and actual energy 

expenditure which were measured by the electronic figure trimmer and Carefusion 

Vmax Program respectively. For all statistical tests, an alpha level of p < 0.05 level of 

significance was used. 
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Chapter 4 

ANAL YSIS OF DATA 

Twenty seven female students from Hong Kong Baptist University were invited 

to participate in this study. The purposes of this study were to determine the energy 

expenditure of electronic figure trimmer in young females. This chapter was divided 

into two main sections, results and discussion. 

Results 

The physical characteristics of the subjects were shown in Table 1.  

Table 1 

Physical Characteristics of the Subjects (N=27) 

 Mean ±SD Minimum Maximum 

Age (year) 21.4 1.8 18 25 

Height (cm) 158.5 5.0 150 170 

Weight (kg) 50.3 5.7 40 64 
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The descriptive statistics of the subjects’ energy expenditure in the 30-minute 

twisting test were shown in Table 2: 

Table 2 

Descriptive Statistics of the Subjects’ Energy Expenditure in the 30-minute Twisting 

Test (N=27) 

 Mean ±SD Minimum Maximum 

EE (kcal) 69.5 18.4 41.0 119 

EE: Energy expenditure 

 

In order to examine the reliability of predicting heart rate based on RPE during 

the 30 minutes of twisting test, the Pearson correlations between the subjects’ heart 

rate and RPE values in 10th, 20th and 30th minutes were computed respectively. The 

Pearson correlation coefficients and the coefficients of determination were shown in 

the following tables: 
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Table 3a 

Pearson’s Correlation test between the Subjects’ Heart Rate and RPE in 10th minute 

(N=27) 

 r r
2
  P 

Correlation between subjects’ heart rate and 

RPE in 10th minute 

.360 .130 .065 

 

Table 3b 

Pearson’s Correlation test between the Subjects’ Heart Rate and RPE in 20th minute 

(N=27) 

 r r
2
 P 

Correlation between subjects’ heart rate and 

RPE in 20th minute 

.405 .164 .036
*
 

* Correlation is significant at the 0.05 level (2-tailed) 
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Table 3c 

Pearson’s Correlation test between the Subjects’ Heart Rate and RPE in 30th minute 

(N=27) 

  r r
2
  P 

Correlation between subjects’ heart rate and 

RPE in 30th minute 

 

.446 .199 .020
*
 

* Correlation is significant at the 0.05 level (2-tailed) 

 

By using the Pearson product-moment correlation coefficient, it showed that 

there was a significant correlation between HR and RPE at 20th minute (r =.405, p < 

0.05) and 30th minute (r =.446, p < 0.05). However, there was not a significant 

correlation between heart rate and RPE at 10th minute (r =.360, p > 0.05).  

Moreover, the Pearson correlations between the subjects’ heart rate and energy 

expenditure at 10th, 20th and 30th minute were computed respectively. The result was 

shown in the following tables: 
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Table 4a 

Pearson’s Correlation test between the Subjects’ Heart Rate and Energy Expenditure 

in 10th minute (N=27) 

  r r
2
 p 

Correlation between subjects’ heart rate and 

energy expenditure in 10th minute 

.337 .114 .086 

 

Table 4b 

Pearson’s Correlation test between the Subjects’ Heart Rate and Energy Expenditure 

in 20th minute (N=27) 

 r r
2
 p 

Correlation between subjects’ energy 

expenditure and heart rate in 20th minute 

.456 .208 .017* 

*Correlation is significant at the 0.05 level (2-tailed). 
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Table 4c 

Pearson’s Correlation test between the Subjects’ Heart Rate and Energy Expenditure 

in 30th minute (N=27) 

  r r
2
 p 

Correlation between subjects’ energy 

expenditure and heart rate in 30th minute 

.481 .231 .011* 

*Correlation is significant at the 0.05 level (2-tailed). 

 

By using the Pearson product moment correlation coefficient, the findings 

showed that there were significant correlations between heart rate and energy 

expenditure in 20th minute (r =.456, p < 0.05) and 30th minute (r=.481, p < 0.05). 

However, there was insignificant correlation between the energy expenditure and 

heart rate at 10th minute (r = .337, p > 0.05).  
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Paired samples t-test (t) was used to estimate the difference between the 

estimated energy expenditure, measured by the electronic figure trimmer, and the 

actual energy expenditure, measured by the CareFusion Vmax Program. The results 

were showed in Table 5a and 5b. 

 

Table 5a 

Paired Samples Statistics of the Subjects’ Estimated and Actual Energy Expenditure 

(N=27) 

 N  Mean ±SD 

Est_ EE (kcal) 27 48.42 7.16 

Act_EE (kcal) 27 69.46 18.42 

Est_EE: estimated energy expenditure 

Act_EE: actual energy expenditure 
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Table 5b  

Paired Samples t-test of Estimated and Actual energy expenditure 

(N=27) 

Est_EE: estimated energy expenditure 

Act_EE: actual energy expenditure 

 

According to the above tables, 5a and 5b, the computed t = 5.44, df = 26 and p = 

0.000 < 0.05. The Paired samples t-tests indicated that there was no significant mean 

difference between the estimated and actual energy expenditure. In other words, the 

null hypothesis “There would be no significant mean difference between the estimated 

energy expenditure and the actual energy expenditure.” was rejected.  

 

 

 

 

  Paired Differences    

 Mean ±SD t df Sig. (2-tailed) 

Pair 1 Est_EE – Act_EE -21.04 20.11 -5.44 26 .000 
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Discussion 

The purposes of this study were to examine firstly, energy expenditure of the 

electronic figure trimmer in young females, as well as this instrument whether or not 

could achieve the health requirement of expending 150 kcal per day, recommended by 

the WHO. This discussion chapter was divided into five parts: (a) energy expenditure 

of the electronic figure trimmer, (b) the validity of RPE to predict heart rate, (c) the 

relationship between heart rate and energy expenditure, (e) factors affecting the result 

of the twisting test and (f) review of the twisting test.   

Energy expenditure of electronic figure trimmer 

Subjects played the electronic figure trimmer with the protocol of 120 

revolutions per minute until 30 minutes of the twisting test. By comparing the 

difference between the estimated and actual energy expenditure (kcal) which were 

measured by the electronic figure trimmer and CareFusion Vmax Program 

respectively, Paired sample t-test was used as an analyzing tool. Results specified that 

there was a significant difference between the estimated (48.42 ± 7.16) and actual 

(69.46 ± 18.42) energy expenditure. The actual energy expenditure was greater than 

the estimated energy expenditure, meaning that the electronic figure trimmer was not 

an accurate indicator in estimating energy expenditure.   
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The validity of RPE to predict heart rate  

Borg (1998) defined the Borg's Ratings of Perceived Exertion (RPE) scale as a 

tool for prescribing and self-regulating twisting intensity. According to Katsanos and 

Moffatt (2005), the RPE scale “provided absolute reliability for the estimation of heart 

rate.” Moreover, Eston and Evans (2009) had further confirmed the predictive efficacy 

of the RPE. In this current study, the findings revealed that there was significant 

correlation between heart rate and RPE at 20 (r = 0.405, p < 0.05) and 30 (r = 0.446, p 

< 0.05) minutes respectively. Therefore, the RPE scale would be a reliable indicator in 

assessing the heart rate at 20 and 30 minutes. 

As the coefficient of determination were 0.164 (r
2 

= 0.164) and 0.199 (r
2 

= 

0.199) at 20 and 30 minutes, the variance shared by or common to the variables were 

16% and 20% respectively. In other words, the coefficient of nondetermination was 

84% and 80%. Nearly 80% of the variance was not shared and was attributed to other 

factors, for example, differing body positions among the subjects (Green, Michael and 

Solomon, 1999), which might hinder subjects' ability to produce similar intensities as 

determined by RPE. 

The relationship between heart rate and energy expenditure 

There was high relationship between heart rate and total energy expenditure 

(Kurpad et al., 2006). According to the present study, it revealed that there was 

javascript:__doLinkPostBack('','ss%7E%7EAR%20%22Kurpad%2C%20AV%2E%22%7C%7Csl%7E%7Erl','');
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significant correlation between heart rate and energy expenditure at 20 and 30 minutes, 

(r =0.456, p < 0.05) and (r = 0.481, p < 0.05) respectively.  

As the coefficient of determination were 0.208 (r
2 

= 0.208) and 0.231 (r
2 

= 

0.231) at 20 and 30 minutes respectively, the variance shared by or common to the 

variables were 20.8% and 23.1%. In other words, the coefficient of nondetermination 

was 80% and 77%. It meant that nearly 80% of the variance was not shared and was 

attributed to other factors. Hayes et al. (2005) pointed out that “the degree of 

autonomic dysfunction was one of the factors that made the estimation of energy 

expenditure by heart rate alone problematic”. 

Factors affecting the results of the twisting test 

1. Physiological constraints 

Subjects’ physiological constraints were one of the factors that might affect the 

result of the test. During long duration exercise, there might be an increase in the 

locomotion task, such as an increase in energy cost of locomotion and in ventilation, 

an increase in thermal stress, and impairment in mechanical efficiency or 

neuromuscular function (Grego, Collardeau, Vallier, Delignieres and Brisswalter, 

2004). In this study, since some of the subjects were from sedentary population, they 

might feel hard to sustain 30 minutes of the twisting exercise, thus influenced their 

test performance. The test results might then be affected. 
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2. Individual differences in motor skills 

Individual differences in motor skills might affect the result of the test. Payne and 

Isaacs (2005) defined motor skills as action that involved the movement of muscles in 

the body. According to Klissouras and Pigozzi (2009), genetic was the major factor 

that constrained or influenced the performance of one’s fundamental motor skills. 

Therefore, the individual differences of motor skill due to genetic factor might affect 

the test result. From my observation, some subjects had higher motor skills, making 

them easily be able to effectively perform twisting with the correct twisting angle, 100 

degree or above. In the contrary, some subjects claimed that it was hard to maintain 

balance and could not twist probably after standing on the trimmer. It might lead to 

the underestimation of their energy expenditure when compared to those subjects who 

could follow the metronome during the twisting test.  

3. Concentration 

Another factor affecting the results of the test was the different concentration 

levels among the subjects towards the test. Some subjects were too concentrated on 

the degree of the twisting angle but forgot to follow the twisting rhythm by using the 

metronome. In contrast, few subjects were too concentrated on following the 

metronome and neglected the degree of the twisting angle. It might cause 

underestimation when measuring their energy expenditure. Fortunately, given a 
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briefing about the test, most of the subjects could keep approximately 100 degree 

twisting angle while following the rhythm of the metronome. 

4. Motivation 

Tsigilis (2005) stated that “Motivation refers to what energizes human behavior or 

what directs or channels such behavior and to how this behavior is maintained or 

sustained over an extended period of time” (p. 213). As subjects had to perform a long 

duration exercise, their cognition and affect during physical work could lead to a 

negative evaluation of the task (Acevedo, Rinehardt and Kraemer, 1994). Because of 

the negative reinforcement, subjects might found no motive to continue and might 

result in test ceasing. (Halbrook, Blom, Hurley, Bell, and Holden, 2012). From my 

observation, some of the subjects from sedentary population were not as tough as the 

subjects who have endurance training background. They relatively could not sustain 

longer exercise duration. As a result, they did not have high motivation to perform the 

test thus the result of the test might be affected. 

5. Review of the twisting test  

The study found that there was significant difference between the estimated and 

actual energy expenditure by comparing the measurement of electronic trimmer figure 

and CareFusion Vmax Program. Therefore, the calories expense which was displayed 

by the electronic figure trimmer was invalid and it was not an accurate indicator in 
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estimating energy expenditure.   

About the contribution of the program design, it helped to determine the energy 

expenditure of the electronic figure trimmer in young females and whether or not this 

instrument can achieve the health requirement, in which 30 minutes of 

moderate-intensity physical activity to expend 150 kcal per day, recommended by the 

WHO (2010). According to the study, the mean energy expenditure was about 70 kcal. 

To meet the guideline of physical activity for health, it was suggested that a 

continually 65 minute’s twisting exercise is needed, with 120 revolutions per minute. 
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Chapter 5 

SUMMARY AND CONCLUSION 

Summary of Results 

This study was designed to examine the energy expenditure of the electronic 

figure trimmer in young females, as well as this instrument whether or not could 

achieve the health requirement of expending 150 kcal per day recommended by the 

WHO (2010). Total of twenty seven young females aged between 18 and 25 years 

from Hong Kong Baptist University were invited to be the subjects. Each subjects had 

to undergo a 30-minute twisting test by using the electronic figure trimmer. VO2 and 

HR at rest and during exercise were accessed and analyzed by Statistical Package for 

Social Science Version 18.0 (SPSS 18.0). Pearson product moment coefficient of 

correlation (r) and Paired samples t-test (t) were applied. The level of significant was 

set at 0.05 (p < 0.05). 

The results of this study were summarized as follows: 

1. There was significant difference between the estimated and actual energy 

expenditure. The actual energy expenditure (69.46 ± 18.42) was greater than the 

estimated energy expenditure (48.42 ± 7.16). 

2. There was significant correlation between the heart rate and RPE at 20 (r =.405, p 
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< 0.05) and 30 minutes (r =.446, p < 0.05). 

3. There was significant correlation between the heart rate and energy expenditure at 

20 (r =.456, p < 0.05) and 30 minutes (r =.481, p < 0.05). 

Conclusions 

The present study shows that the energy expenditure of electronic figure trimmer 

in young females do not match the level of physical activity for health, in which 30 

minutes of moderate exercise to expend 150 kcal. It suggests that a continually 65 

minutes of twisting exercise is needed when using it for exercise, under the 

requirement of 120 revolutions per minute. 

Recommendations for Further Study 

Further recommendations for this study are as follows: 

1. A larger sample size should be carried out in order to conduct a more 

representative research. 

2. Male could be included in the study so that information obtained would benefit 

both male and female population. 

3. Gender, age groups, and fitness level of the subjects should be considered. 

Because the age difference, fitness level, exercise experience of the subjects 

would affect the result in predicting energy expenditure. 

4. To ensure a more precise testing result, one minute pre exercise should be 
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conducted before the start of test to ensure the subjects’ familiarization of the 

electronic figure trimmer. 

5. A double check of the measuring materials, such as the heart rate monitor and the 

connection between flow sensor and face mask, was suggested, in order to 

guarantee the accuracy of the measurement of heart rate and VO2.  
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APPENDIX A 

Physical Activity Readiness Questionnaire (Par-Q) 
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APPENDIX B 

Consent Form to Students (English Version) 

 


