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THE RELATIONSHIP BETWEEN BODY ALOMETRY AND GAIT TRANSITION SPEED OF 
HUMAN LOCOMOTION 

  
Summary 
  
Walking and running represent the two basic, fundamental patterns of human locomotion. The lowest speed at 
which a man spontaneously switches from walking to running is called preferred transition speed (PTS). There 
are a considerable number of inconsistencies regarding the importance and influence of body size and muscle 
factors in the phenomenon of gait transition speed, in the previous research findings. The objectives of this study 
were to determine: (1) the relationship between longitudinal, transversal and circular dimensions of the body and 
PTS; (2) the relationship between body proportions and PTS; (3) the relationship between body composition 
variables and PTS; (4) the predictive power of human allometry in determination of PTS. The sample comprised 
59 male subjects (age 21.76 ± 1.93 years) heterogeneous in physical dimensions. We measured 15 
anthropometric variables, body composition, and determined individual PTS using the standard increment 
protocol. Statistical analysis included Pearson correlation and Multivariate linear regression. The value of PTS in 
this study was 7.96 ± 0.38 km h-1. the highest correlations with PTS were recorded for variable lower leg length 
(r = -0.488), foot length (r = 0.418) and leg length (r = -0.410, p < 0.01). Body proportions showed higher 
correlations with the PTS in compare to individual anthropometric variables, and the highest correlation was 
observed between the proportion of the thigh length/lower leg length and PTS (r = 0.521, p < 0.01). The amount 
of body fat and percentage of body fat had low inverse correlation with PTS (r = -0.250, p < 0.05). Linear 
regression showed that 31% of the PTS variance can be explained by the variables lower leg length and foot 
length. Results of hierarchical regression showed that the 50.4% of the PTS variance can be explained through 
four body proportions. The main results of this experiment indicate that the proportions of the body are better 
PTS predictors in compare to the individual anthropometric variables. This means that body constitution, and 
especially the proportions between the leg segments and percent of the leg muscle mass, are more important PTS 
determinants than length of individual body segments. 
 
Key words: SPEED / WALKING / RUNNING / MORPHOLOGY / RELATIONSHIPS / PREDICTION 
 
 
 



205 
 

 

1.  
 

              
.           .       

  ,    ,     10 m s–1.     
      ,       (   - ).  

 ,         .     
           ( . reffered transition speed – 

PTS). 

                
 ,      .        

        ,    
   ,      (Hreljac, 1995b; Šentija, 

Rakovac, & Babic, 2012),  (Ganley  . 2011; Mercier  . 1994),  (Raynor  . 
2002; Ranisavljev  . 2014),  (Diedrich & Warren, 1995; Hreljac, 1995a)   
(Malcolm  . 2009; Prilutsky & Gregor, 2001; Segers  . 2007)     .  

             
 PTS. ,          ,  

    .       
 ,             

      .        
,             
    . 

            
 ,           

           
 (Alexander, 1989; Kram  . 1997).   ,      

         ,    
          (Carey & 

Crompton, 2005). ,             
.             PTS 

(Šentija  . 2012),       (r = 0.74)     
 (Hreljac, 1995b).   ,         
     PTS (Raynor  . 2002),      

     PTS (Šentija  . 2012).  

         ,   . 
,            PTS,  

     .    ,       e  
  ,     ,    

,       . 

 
2.   

 
      ,       900  1300 , 

         .  



206 
 

 
2.1.    

  
   59           

,  19-25 .   ,          
          .     

    G-Power,          29 
        0.5    1, Beta = 0.8    alpha = 

0.05 (Faul  ., 2007). 
 

2.2.   
  

          ,   
     .  

  
2.3.   

 
  ,      e    . 
             

  (Weiner & Lourie, 1969).        PTS 
    (Hreljac, 1995b; Raynor  . 2002; Šentija  . 2012). 

    :  ,  ,  ,  
,  ,  ,   ,  

,  ,  ,  ,   , 
 ,  ,  .        
    ,    1 mm.     

 (GPM, Swiss Made),       Harpenden 

(Holtain Ltd).  

 
2.4.    

 
         (Bioelectrical 

Impedance Analysis – BIA),    Biospace InBody 720 (Seoul, Korea).  
    :  ,     (FFM),   

 (L M),    (SMM),    (BF),    (BF%),  
     .      :    

(BMI),     (FFMI)      (BFI). 
 

2.5.    
 

      WRT  RWT .      
     ,         (Treadmill T200, 

Rome, Italy)    15     4  10 km h–1 (Schieb, 1986).  , 
    WRT  RWT    „ “ 

 (Hreljac  . 2007 ).           
      ,     ,  

    . 

            5 km h–

1.        30     0.2 km h–1.   
                



207 
 

  ,             
   ,    WRT .  

   5 ,     RWT.      
   10 km h–1,          30   

  0.2 km h–1.            
  ,    RWT . PTS      

 WRT  RWT (Hreljac, 1995b; Prilutsky & Gregor, 2001; Raynor  . 2002). 
 

2.6.      
 
        ,   

  .          
      -  .     
         

 .       :   (Mean), 
  (SD),     (MIN  MAX).  

           
     .       

       . „Stepwise“     
     .  p    0.05   
.  

      SPSS (SPSS 21.0; Chicago, IL)  Microsoft Office Excel 2007 
(Microsoft Corporation, Redmond, WA, USA). 



208 
 

 

3.  
 

   (n = 59)   21.76 ± 1.93 ,      
 7.96 ± 0.38 km h–1.     (t = 6.991; p < 0.01)   WR  (8.12 ± 

0.41 km h–1)  RW  (7.84 ± 0.42 km h–1).        0.28 km h–1, PTS  
  WR   RW      .    

      PTS     1. 
 

 1    (Mean ± SD)    PTS,  
         

  (cm) Mean ± SD 
  PTS 

  : 
  

 

      181.58 ± 6.34 0.011  
      95.99 ± 3.08 0.107 0.149 
      97.53 ± 6.74 -0.309* -0.410** 
      42.93 ± 2.88 0.264* 0.301* 
     40.35 ± 2.67 -0.366** -0.488** 
      27.61 ± 1.38 0.358** 0.418** 
       7.22 ± 0.76 -0.168 -0.194 
     58.95 ± 4.92 -0.083 -0.095 
     39.06 ± 2.70 -0.094 -0.103 
      33.28 ± 1.75 0.323* 0.343** 
     28.63 ± 1.98 0.205 0.212 
      7.69 ± 0.41 -0.026 -0.040 
     9.56 ± 0.65 -0.163 -0.207 
     9.91 ± 0.45 0.057 0.054 
      42.05 ± 1.99 -0.146 -0.174 

 

 

                                                      * p < 0.05    ** p < 0.01 
 

            . 
   PTS  ,       (r = -

0.488),   (r = 0.418)    (r = -0.410, p < 0.01).  
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 2    (Mean ± SD)    PTS 

   Mean ± SD   
 PTS : 

   

    /   1.07 ± 0.09 0.521** 
    /   1.27 ± 0.07 -0.423** 
    /   3.54 ± 0.30 -0.461** 

     /   0.99 ± 0.06 0.417** 
                    
      

          ** p < 0.01 
  

  2              
PTS.    ,        PTS    

   (      0.4).    
     /    PTS (r = 0.521, p < 0.01). 

 
 3          PTS 

  (kg) Mean ± SD   PTS  
  : 

  

      79.63 ± 9.59 -0.100 
   FFM  71.14 ± 8.45 -0.012 
   LMM  67.19 ± 7.98 -0.013 
   SMM  41.19 ± 5.34 -0.080 
   BF 8.32 ± 3.13 -0.250* 
   RLLM  10.91 ± 1.32 0.067 
   LLLM  10.84 ± 1.30 0.052 

 

   (kg m-2)  

   BMI  24.11 ± 2.19 -0.140 
   FFMI  21.52 ± 1.78 -0.029 
   BFI  2.52 ± 0.95 -0.222 
   RLI  3.30 ± 0.25 0.096 
   LLI 3.28 ± 0.25 0.071 
 

     

      /   0.14 ± 0.01 0.309* 

     /   0.10 ± 0.03 -0.233* 
   

 

                                                                              *p < 0.05    **p < 0.01 
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