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Abstract: By using wearable heart rate sensors and a GPS, the authors collected the heart rate index and running 

related indexes of 10 collegiate futsal players in 3 teaching competitions, used these indexes to quantify the players’ 

internal and external loads, and revealed the following findings: the players’ competition average heart rate was 

(171.6 10.7) beats/min, during 68.6% of the competition time, the players were in the heart rate zone above me-

dium high intensity (>160 beats/min), during competition time, the players ran at a speed of (90.9 7.6) m/min, in 

which their high intensity (speed >15km/h) running distance was 6.5 m (7.1%), their walking and jogging (speed <8 

km/h) distance was 53.9 m (59.3%), their high intensity acceleration (>2 m/s2) and deceleration (<2 m/s2) running 

distances were respectively 4.7 m and 3.4 m, during the competitions, the players’ maximum running speed was (22

2.2) km/h. The said findings indicate that collegiate futsal competition is an aerobic and anaerobic mixed exercise 

done in a medium high intensity load condition. 

Key words: sports training internal load external load heart rate running distance futsal competition performance
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/( /min) 171.6 10.7 153.0 189.0 

/%  18.6 14.7   6.0  63.0 

/%  12.8  8.9   2.0  37.0 

/%  32.8 21.6   5.0  68.0 

/%  35.8 29.0  0  84.0 

/m  90.9  7.6  79.3 105.8 

/m  39.2  4.5  32.6  53.0 

/m  14.7  2.4  10.4  18.9 

/m  21.8  5.0  12.3  33.1 

/m   8.7  2.2   5.1  13.6 

/m   4.2  1.5   1.5   6.7 

/m   2.3  1.4   0.3   6.3 

/(km/h)  22.0  2.2  18.0  27.1 

/m   3.4  0.6   2.5   4.7 

/m  31.4  3.4  25.9  42.6 

/m   4.7  0.7   3.6   6.3 

/m  51.5  4.3  45.3  60.7 

  11.0  1.5   8.2  14.0 
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 (n=15) (n=14) t  df P  
/( /min) 173.2±12.4 169.9±8.6 0.830 25 0.414 

/%    23.3±19.5     13.6±2.3 1.896 14 0.078 
/%    10.5±7.8     15.3±9.7 1.469 25 0.154 
/%    22.7±17.9  43.6±20.3 2.941 26 0.007 

/%    43.6±29.9     27.4±26.4 1.545 27 0.134 
/m    85.8±5.4 96.3±5.6 5.163 27 0.000 

/m 39.0±2.8 39.4±5.8 0.261 19 0.797 
/m 14.2±2.7 15.2±2.0 1.099 26 0.282 

/m 19.1±3.8 24.8±4.4 3.706 26 0.001 
/m     7.8±2.0      9.6±2.2 2.291 26 0.030 
/m     4.0±1.6      4.5±1.3 1.026 27 0.314 
/m     1.8±1.1      2.8±1.5 2.133 25 0.043 

/(km/h) 21.4±1.9 22.8±2.3 1.753 26 0.091 
/m     3.0±0.5      3.8±0.5 4.289 27 0.000 
/m 29.4±2.2 33.5±3.2 3.941 23 0.001 
/m     4.3±0.4      5.1±0.6 4.451 21 0.000 
/m 49.2±3.4 53.9±3.8 3.551 26 0.001 

 10.5±1.6 11.7±1.2 2.229 26 0.035 

 (n=11) (n=18) t  df P  
/( /min) 170.5±13.2 172.3±9.2 0.383   16 0.707 

/% 25.8±22.1 14.2±4.0 1.724   10 0.114 
/% 13.3±11.4 12.5±7.4 0.200   15 0.844 
/% 26.2±20.6 36.8±21.7 1.323   22 0.199 

/% 34.7±32.2 36.4±27.8 0.147   19 0.885 
/m 84.5±5.8 94.8±5.8 4.631   21 0.000 

/m 41.5±4.8 37.8±3.7 2.208   17 0.041 
/m 12.7±1.5 15.9±2.1 4.739   26 0.000 

/m 18.3±1.8 24.0±5.1 4.318   23 0.000 
/m 7.0±1.2 9.7±2.1 4.547   27 0.000 
/m 3.3±1.1 4.8±1.4 3.367   26 0.002 
/m 1.9±0.9 2.6±1.6 1.536   27 0.136 

/(km/h) 22.6±2.3 21.7±2.1 1.138   19 0.269 
/m 3.0±0.4 3.6±0.6 3.461   25 0.002 
/m 30.2±4.5 32.1±2.4 1.287   14 0.219 
/m 4.3±0.5 4.9±0.7 2.754   26 0.011 
/m 47.1±1.5 54.1±3.1 8.121   26 0.000 

 9.9±1.0 11.8±1.4 4.356   26 0.000 
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