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Abstract   

The predictive with Resting metabolic rate ( RMR ) based  
On some investigate body composition  

By Dr. Laith Mohammed Hussein  
1. The purpose of this study was to investigate body mass index , body surface 

area , fat percent , waist – to hip ratio and resting metabolic rate among 
players of Gymnastic . 

2. Determine the correlation coefficient between body mass index , body 
surface  area  ,  fat  percent  ,  waist  –  to  hip  ratio  and  resting  metabolic  rate  
among players of Gymnastic . 

3. Proposed equation for predicting resting metabolic rate based on body mass 
index , body surface area , fat percent and waist – to hip ratio among players 
of Gymnastic . 

     The sample consisted of ( 10 ) players , are trained at Gymnastic training center 
of Amana sport club , their aged are ranged from 12 to 14 years . Data collected of ( 
height , weight , waist , wrist , hips , forearm ) for measuring body mass index , body 
surface area , fat percent , waist – to hip ratio and resting metabolic rate , upon 
processing data by computer applying SPSS Ver. 10 Software , it is concluded the 
following : 

1. The results revealed that there was significant relationship between fat 
percent and body mass index , body surface area , Also a significant 
relationship between body mass index and body surface area , Moreover the 
findings showed that there were significant relationship between body mass 
index and waist – to hip ratio , resting metabolic rate . 

2. The proposed equation to predicting resting metabolic rate based on body 
mass index , body surface area among players of Gymnastic as follow :  
RMR ( k cal/d ) = ( - 105.043 ) + ( BMI × - 15.008 ) + ( BAS × 1148.887 )  

Recommendation : 
 Using body mass index and body surface area to predict with resting 

metabolic rate , to conduct similar studies with different populations and 
sports .      

  



- :  

-  :  

     

 "

 ")(    " ")( 

 )  (

)( .  

      

 )Hencken 2004 , Lohman 1989 , Reilly 2000 

 (

)(  .  

         )

 (

 )Anon , 1998  ( :  /

  ) ( –   / ) ( –   /  )

                                                        
)(  :   . 
)(  : 

    . 
)(  :              – 

 . 
)(  :       )

(      . 



 (  /  ) ()( 

 

.  

     

 –   % 

–   %   )( .  

     

 )

 (

 

Anthropometric Standardization Reference Manual  

  %  %

  %  %)( .  

     RMR 

 –   %. "  

        

RMR .  

 -  :  
                                                        

)( Anon , 1998  ) ( :
  )(   

   .  
)(  :   

 . 
)(  : ) (  . 



      

 ) ( ) (

.  

     

RMR 

.  

     

RMR 

.  

-  :  

. 

. 

. 

 . 

. 
 . 

 

-  :  

 --  :  )  (.  

 --  :   /  /     /  / .  

 --  :    .  

  

  

  

  

  



- : 

-  : 

--  )RMR ) (Resting Metabolic Rate  (  

     

  %–   %
)( .  

     

 )RMR  (

    –   %
)(  –   %

)( .  

      )Mc Ardle et al. , 1986  ( )RMR  (

 –   %

)( .  

--  )RMR  ())(( :  

 -   )Harris – Benedict : ( 

  :  ) +  × ) + (  × (–    )

  × ( 

                                                        
)( et al. , 1982 Ravussine  ) ( :

 )(   

  . 
)( Livingston et al. , 1992  ) (  :BMI RMR 

 )(  

  .  
)( Schutz. , 1997  ) (    .  
)( Mc Ardle et al. , 1986  ) ( :

       )

(    . 
)(  :–  

 –  . 
)(  :  . 



  :  ) +  × ) + (  × (–    )

  × ( 

  -   )Harris – Benedict  ( :  

  :  ) +  × ) + (  × (–   )

  × ( 

  :  ) +  × ) + (  × (–    )

  × ( 

  -   ( WHO ) : 

.  : 

  :  × +  

  :  × +  

.  : 

  :  ×–  )  × + (  

  :  × ) +  × + (  

  -   ) (  : 

 RMR  =  ) +  × ( 

 -  : 

  :  ) +  × ( 

  :  ) +  × ( 

 -   ) Molnar et al. , 1995  (: 

 RMR  =  × ) + (  × ) (–   ×  

 -   ) Schofield , 1985  ( : 

 RMR  =  × ) + (  × ) + (  

  -   ) Mifflin et al. , 1990  (: 

 RMR  =  × ) + (  × ) (–   × + 

  -   ) De Lorenzo et al. , 1999  (: 

 RMR  =-   +  × ) + (  × ) (

. 

-  :  



--  )( :  

  

     

 

Tanita – TBF – 410 )  (

SPSS 

 )  /     % 

  / (

R2  )  (

 :  

RMR  / =  + × .  

RMR  / =  + × .  

RMR  / =  + × .  

  

  

  

  

  

  

--  )( :  

   

                                                        
)(  :. 
)(  :. 



     

 )  (

SPSS 

 : )   

  /       / ( ) 

      /       /

(

 )  /     

  / ( )  /       /

 (

:  

 :RMR  / = -  + × . 

 :RMR  / =-  + × . 

 :RMR  / =-  + × . 

--  :  

     

 ) (

Tanita – TBF – 410 )  (

.  

     

 )

 (

.  



  

-  :  

-  :  

     .  

-  :  

     )(.  
      )  ( )

  (  ) –   (

Skweness  ) -  ( )
 +-  ()( 

 ) –   ( )  (
    )  ()( 

 ) . (  
 )  (  

  

    
  
  

  
  

  
  

  

    

          -    
          -    
              

-  :  
 . 
 (*) . 

                                                        
)(  :   . 
)( : SPSS Ver 10     .  
)(  :  

 –  . 
(*) :  

– . .. 

– .. .. 



 . 
  )

. ( 
 . 
 . 
 . 
 . 

-  :  

.  :

 ) (

/ . 

.  :

/ . 

. .  

. BMI  / BSA   :

Body Mass Index  ) (

 )  ()(  . 
 

  
 ) (  

  

                                                                                                                                                                                      
– .. .. 

)( www. trenz.pl 



.  :Tape 

. 

. RMR  :

 : 

RMR  / =-  +  × +  ×  

.  :Body Fat Calculator 

 ) (

 )  ()(  . 

  

  

  

  

  
 ) (  

Body Fat Calculator  

-  :  
       

 )  ( 
  /  /  :  

. . 

. . 

. . 

.  . 
  

- : 
      )

 (
 )  (        /  / 

                                                        
)(  http://www.bmi-calculator.net/body-fat-calculator/metric-body-fat-calculator.php 



 ) –   (
.  

  
- :  
    :  
  Mean . 
  Std. Deviation . 
 Skewness . 
 C.V. . 
 Std. Error of Skewness . 
 Pearson Correlation . 
 Multi Regression . 
     SPSS Ver 10 .  

  
  
  
  
  
  
  
  

  

-  :  

- FAT BMI BSA WHR RMR :  

 ) (  

   

FAT  BMI  BSA  WHR  RMR  

    
  

  

  

  

  

  

  

  

  

  

  FAT  %          



  BMI   /          

  BSA            

  WHR  %          

  RMR   /          

 )  (:  

     FAT  )  ( )  (

 )  ( )  (

BMI  )  ( )  ( )  ( )

  (BSA  )  (     )  (

 )  ( )  (

WHR  )  ( )  ( )  ( )

  (RMR  )  ( )

  ( )  (   ) ( .  

  

  

  

  

- FAT BMI BSA WHR RMR 

:  

 ) (  

Pearson Correlation     

FAT  BMI  BSA  WHR  RMR  

  FAT  BMI  BSA  WHR  RMR  

FAT  
Pearson Correlation 

Sig. (2-tailed) 
  

*  

  

*  

  

  

  

  

  

BMI  
Pearson Correlation 

Sig. (2-tailed) 
    

*  

  

  

  

  

  

BSA  Pearson Correlation       *  **  



Sig. (2-tailed)     

WHR  
Pearson Correlation 

Sig. (2-tailed) 
        

  

  

RMR  
Pearson Correlation 

Sig. (2-tailed) 
          

 * )  (  

 ** )  (  

      )  ( )

  ( )  (FAT  BMI BSA 

BMI BSA BSA WHR RMR 

 )  ( )  (

BSA RMR  ) . (  

     FAT BMI 

 )  (

 )  (

 )  (

 ) –   ( 

 )   ()( .  

 )  (  

  

          

          Smally , et al ( 1990 ) 

      –     –   Gallagher , et al ( 1996 ) 

           ) (  

      –       ) (  

     –       ) (  

                                                        
)(  :–   

  . 



      –       )(  

DXA     –     –   Mei , et al ( 2002 ) 

     FAT BSA 

)(  )  ( )  (  )  (

 )  (  )   (

BSA WHR 

BSA WHR 

BSA RMR 

RMR BSA 

(  Delorenzo  et  al  ,  1999  ) )( 

( WHO , 1985 ) )( ( Mifflin et al , 1990 ) )( .  

- FAT BMI BSA WHR 

RMR :  

 ) (  

  

  R  R2  F Change  Sig. F Change  

FAT  BMI  BSA  WHR          

      )  (Coefficient Of 

Determination R2  "

:  

R2 = Explained Variations / Total Variations = 91473.481 / 91523.395 = 0.99  

                                                        
)(  :           .  

)(  Delorenzo et al : Anew predictive equation to calculate resting metabolic rate in athletes , journal of Sport Medicine 
& Physical Fitness , Vol 39 , 1999 , P. 213 – 219 .  

)(  World Health Organization : Energy and Protein requirement , Technical Report Series , 1985 , P. 724 . 
)(  Mifflin et al : Anew predictive equation for resting energy expenditure in healthy individuals , American Journal of 

Clinical Nutrition , Vol 51 , 1990 , P. 241 – 247 . 



  % )y  (

  %

y 

e s  :  

Dependent Variable: RMR

RMR

180017001600150014001300

R
eg

re
ss

io
n 

St
an

da
rd

iz
ed

 R
es

id
ua

l

1.5

1.0

.5

0.0

-.5

-1.0

-1.5

  
 )  (  

"  

      ) -   (

 "  %      ) -  (

 ")(  )4  (

.  

                                                        
)(  :  . 



Dependent Variable: RMR

Observed Cum Prob

1.00.75.50.250.00

Ex
pe

ct
ed

 C
um

 P
ro

b

1.00

.75

.50

.25

0.00

  
 )  (  

 "  

      )  (RMR  ) FAT  BMI  BSA 

 WHR  ( ) . (  
 )  (  

 )B  (T   Sig.   

   B  Std. Error  Beta  t  Sig.  

Constant   -       -    

FAT            

BMI  -     -  -    

BSA            

WHR            

  
      )  (P-value BMI  

 P-value BSA   
 BMI 

BSA   :  
RMR  / ) = -  ) + (BMI  ×-  ) + (BSA  × (  

      )  (
RMR 

(*) 
  ) ( 

BSA 

                                                        
(*) ( Adolphe Quetelet ) 



 )( 
 ) ( 

 )  ( )  (
     )  ( )  (

 )  (           
 )  ( " :  

   × =  . 
   × =  )( .  

     BSA        ( 
Heyward , 1991 ) RMR 

)( ( Mc Ardle et al , 1986 )  
–   ) –   (

RMR  :RMR  /= 
 ×  × )( .  

  
  
  
  
  
  
  

  

- :  

- :  

.   )Person  (

                                                        
)(  ) ( :  . 
)(  :   . 

)(  Heyward V. H. : Advance fitness Assement & exercise preseription , Human Kinetics book , champaign , IL , 1991 . 
)( Mc Ardle et al , 1986  ) (:   .  



. 

. RMR 

 : 
RMR   / ) =-  ) + ( BMI   × -  ) + ( BSA   × (  

. RMR  )  ( / )

 ( : 

 RMR  /=  ×  ×  

 RMR  /  =  ×  ×  =  /" 

 RMR  / ) =-  ) + (BMI  × -  ) + (BSA  × (  

 RMR  /  = ) -  ) + (17.6857  ×-  ) + (1.2786  × ( 

 =  /"   

-  :  

.  ) (

RMR . 

. 
. 

. 

.  

  

  

  

  

 :  

  : 

  .  



  :

 )( 

  . 

  : 

 .  

  : 

 )(  

  . 

 : SPSS Ver 10 

 . 

  :   

 . 

    :BMI RMR 

 )(   . 

  :

 )(  

 . 

  :

  )(  

  . 

  :

 

   . 

   :   

 . 



  :  

 . 

  : ) (  

. 

  :– 

   . 

  :–  

. 

  :  . 
  : 

  . 
 

 Delorenzo et al : Anew predictive equation to calculate resting metabolic rate 
in athletes , journal of Sport Medicine & Physical Fitness , Vol 39 , 1999 . 

 Heyward V. H. : Advance fitness Assement & exercise preseription , Human 
Kinetics book , champaign , IL , 1991 . 

 Mifflin et al : Anew predictive equation for resting energy expenditure in 
healthy individuals , American Journal of Clinical Nutrition , Vol 51 ,  1990 . 

 World Health Organization : Energy and Protein requirement , Technical  
Report Series , 1985 . 

 http://www.bmi-calculator.net/body-fat-calculator/metric-body-fat 
calculator.php 

 Www. trenz.pl  
 
 

  
  
  
  

 


