
ABSTRACT  

Introduction: Changes in eating habits and incorporation of physical activities remain to be the main 

methods in treating obesity. To set an adequate calorie intake, which would lead to weight loss, it is 

necessary to determine energy needs of an individual. For that energy intake and energy expenditure 

need to be determinate. However, energy expenditure is difficult to determine since it is contributed 

of three components. Basal, respectively resting metabolic rate (RMR), which is affected by a body 

composition, has the greatest influence on a total energy expenditure. Indirect calorimetry (IC) 

is considered to be a gold standard to determine RMR. When RMR is calculated by prediction 

equations instead, such as Harris-Benedict (H-B) equation, energy needs are overestimate 

or underestimate for people with abnormal body composition. 

Objectives: The aim of this study is to analyse data of RMR obtained using IC in connection to body 

composition. The main aim is to determine how fat free mas (FFM) and fat mass (FM) are affecting 

RMR in obese patients. There is also a comparation of RMR measured by the IC and RMR calculated 

using H-B equation as a part of this study, while IC is considered to be a reference method. 

Methods: Patients new to ambulance of obesitology at General University Hospital in Prague with BMI 

≥ 30 kg/m2 were selected to be a part of this study. The research sample included 85 patients in total, 

of which 54 women and 31 men, with mean BMI of 39,6 ± 7,6 kg/m2. All patients body composition 

was measured using a tetrapolar bioelectrical device InBody230. Cortex MetaLyzer3B was used 

to measure everyones RMR. The RMR values were also determined using Harris-Benedict equation. 

The same examinations were performed for a control group of 43 individuals with BMI of 18.5-29.9 

kg/m2. Obtained values were then statistically processed and evaluated. 

Results: Dependence for both, RMR and FFM and RMR and FM, was found to be linear. 

The relationship between FFM and RMR was more significant. There was a significant difference 

between RMR measured by IC and RMR calculated by H-B equation, but just in obese women. Mean 

difference between these two methods was 877 ± 1 337 kJ/day in obese women and 356 ± 1 662 kJ/day 

in obese men. An average percentage deviation was 13,4 ± 9,2 % in obese women and 12 ± 11,2 % in 

obese men. 

Conclusion: The relationship of RMR to FFM and RMR to FM was found to be linear, whereas 

the relationship between FFM and RMR was more significant. Even though RMR was grater in absolute 

values for obese patients than for nonobese, when RMR was divided by kg of body weight, energy 

needs were lower for obese patients. That might be probably due to a higher proportion of FM, which 

is less metabolically active than FFM. Since RMR is affected by body composition, the prediction 

equations, which only take into account the total body weight, do not show exact values. When RMR 

measured by IC and RMR calculated using H-B equations were compared, statistically significant 

difference was found in obese women. In obese men, both methods showed similar values. 
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