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ABSTRACT

measurement is conducted.

pm). All participants followed a self-selected diet throughout the day in addition to fasting 2 hours before the 

Results:

Conclusion:
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INTRODUCTION

Basal metabolic rate (BMR) and resting metabolic 
rate (RMR) are indicators of  the amount of  calories 

provide information on how many calories a person 
requires while fully inactive, but the guidelines for 
measuring BMR are very restrictive and require strict 

information on the amount of  calories a person 
requires for basic body functions and also the 

Resting metabolic rate guidelines are less restrictive 

There are many predictive equations for estimating 
RMR, but research has shown that these equations 

 Measuring RMR using a combination of  

calorimetry) has shown to provide more accurate 
 In regards to 

measuring RMR, there are many factors that can 

caffeine, and nicotine affect RMR for a variable 
number of  hours after consumption; therefore, 
intake of  these items must be controlled before 

harm the effectiveness of  a nutrition program, and 
can cause changes in body weight as well as 

the few available ways for the general population to 

accessible in recent times and can be found in 

their accessibility, professionals are prone to make 
mistakes in the protocol of  testing RMR due to the 

system to work optimally and to ensure appropriate 
application and interpretation, there is a need to 

 It is important to 
note that there is a possibility of  error for the system 
components even when the test conditions are 

the blood are some of  the most important health 

 It is 
well established that excess body fat, particularly 
when located around the abdomen, is associated with 

diabetes, stroke, coronary artery disease, and 
 In addition, although we face risks 

when our body fat percentage is too high, we face 

When we drop below the minimal recommended 
levels of  essential fat we negatively affect the ability 
of  the reproductive system to function, and overall 

 Essential body fat is present in the nerve 
tissues, bone marrow, and internal organs (all 
membranes), and we cannot lose this fat without 

 There are many 

weighing, whole body air displacement 

Skinfold testing (SKF) and bioelectrical impedance 
analysis (BIA) are not expensive methods and have 

 But 

testing guidelines by the participant is very 

The purpose of  this study was to determine 
possible daily variations in results of  three tests of  
RMR and body fat percentage with SKF and BIA 

RMR and body fat percentage with BIA would vary 

and the results of  body fat percentage with SKF 

METHODS

Participants
Twenty healthy, recreationally active men 
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the facility, and gave written Informed Consent 

procedures used in this study were approved by the 
Research Ethics Committee of  the Diagnostic 

Procedure
Body composition testing

Each participant was measured three times during 

not do any strenuous exercise the day they were 

On the day of  the experiment, each participant 
came to the diagnostics centre and was tested for 

conducted at the Human Performance Laboratory, 
according to the standards and instructions of  the 

mass, skinfolds of  the chest, midaxillary, triceps, 

measurements of  skinfold sites were performed on 
the right side of  the body with Harpenden skinfold 

and the average value was recorded for result 

formula 

 was 
used for calculating percent of  body fat in a 
computer software (Excel; Microsoft Corporation, 

participants were tested for body composition on the 
Body Composition AnalyzerAnalyser (BIA; Tanita 

body weight, fat free mass and body fat percentage 
via the BIA, recommendations are that the 
participant spends 5 minutes prior to testing in the 

stabilization and prevention of  any variations in the 
 Before the assessment on the BIA each 

stood on the scale barefoot in their underwear, and 

through the handles and through the standing part 

gave us the information on total body fat levels, lean 
and fat weight, water content and the ratio of  fat and 
lean mass by body segments (trunk, left arm, right 

RMR testing

After the system was calibrated, a ventilation mask 

with the mask on to become accustomed to 

participant completed all of  his assessments on the 

composition using skinfold caliper, BIA on the 
Tanita scale and three tests of  RMR on the 
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STATISTICAL ANALYSES

Statistical analysis was done using Statistica for 

statistics was used for calculation of  basic parameters 

RESULTS

The average results of  body fat estimated with 

The average results of  body fat estimated with 

The results of  RMR have shown statistically 

Comparison between the estimated BMR 

participants characteristics (age, weight and height), 
and the results of  morning tests of  RMR 

DISCUSSION

This study was designed to assess the variability of  
estimations of  metabolic requirements and body fat 
percentage as assessed in the morning, at middle of  

hypothesised that the results of  RMR and body fat 
percentage with BIA would vary, and the results of  
body fat percentage with SKF would vary by a very 

RMR

afternoon RMR was higher than the morning RMR 

Table 1. Descriptive statistics and analysis of variance parameters of the RMR and percentage of body fat 

Variable

Morning 
measurement 

mean±SD
Min-max

Middle of the day 
measurement

mean±SD
Min-max

Evening 
measurement 

mean±SD
Min-max

Degrees of 
freedom

F P

RMR
(kJ/day)

8670±1581 # *
5577-11422

10974±2753
7146-15878

11162±1886
7589-13752

2 21.410 0.001

%Tan 12.1±3.9 # *
7.3-22.2

11.3±4.4
4.1-20.2

10.9±3.9
4.8-19.5

2 10.532 0.001

%skin 9.6±2.6
5.9-14.9

9.6±2.6
5.5-14.9

9.7±2.6
5.9-14.8

2 2.7773 0.075

Abbreviations: Mean – average, SD – standard deviation, Min – minimal value, Max – maximum value, p – significance level, # - the difference between 

the morning and middle of the day measurement p≤0,05, * - the difference between the morning and evening measurement p≤0,05, $ - the difference 

between the middle of the day and evening measurement p≤0,05

Morning measurement – 8 am, Middle of the day measurement – 1 pm, Evening measurement – 5 pm

RMR – resting metabolic rate, %Tan – body fat percentage via BIA, %skin – body fat percentage via skinfold



Volume 5, Issue 2, August 2016 | JOURNAL OF FITNESS RESEARCH 28

Differences in the duration of  fasting before 
measurement are probably the leading reason why 

the morning and afternoon results, while our study 

We can see that the thermic effect of  food decreases 

effect of  the thermic effect of  food on RMR 

is unknown if  these results would be obtained in 
another sample size, or by using some other system 

Skinfold
Results obtained in the percent of  body fat by 

that measuring body fat percentage in recreationally 
active men can be conducted regardless of  the time 

and technicians adhere to established (International 
Society for the Advancement of  Kinanthropometry) 
set of  recommendations in order to get the highest 

BIA
Results obtained via BIA showed differences in 

hypothesize that the leading factor for this is food 

differences are present but we may conclude that it 

hours before the measurement of  body fat via BIA 

only men were recruited, of  approximately the same 
age, they had no standardized meals before each 

women, that the participants have standardized meals 
and accurately track daily calorie intake, as well as to 

CONCLUSIONS AND PRACTICAL 

APPLICATION

In the light of  the results shown we conclude that 
RMR values and values of  body fat percentage 
measured with BIA can vary depending upon the 
time of  the day the measurement is conducted in 

literature review, the recommendations for testing 
RMR in recreationally active men on the COSMED 

should refrain from eating, consuming alcohol and 

physical activity before testing, because physical 
activity increases calorie consumption and lipid 

the mask to accommodate their breathing before 
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