
 

 
 

 
25 

1.    200241 2.   
  200241 3.     563000  

 
      3 (

)
6~14 270 14

3

1 7 2
45 9 5

5 6 5
101 11 13

2 10 3
82 13 11

6~14 3  
    

G804.2    A    1006-7116(2017)05-0126-08 
 

Age and gender universality of sit-ups in different postures tested by  
surface myoelectricity contribution rate 
SUN You-ping1 2 FAN Hong-bin1 2 3 JI Liu1 2 

1.Key Laboratory of Adolescent Health Assessment and Exercise Intervention of Ministry of Education East China 

Normal University Shanghai 200241 China 2.School of Physical Education & Health Care East China Normal 

University Shanghai 200241 China 3.School of Physical Education Zunyi Medical College Zunyi 563000 China)
 

Abstract: By utilizing surface myoelectricity contribution rate, the authors compared the universality of sit-ups in 3 

different postures (both arms crossing over the chest, both hands on thighs, both arms at both sides) in fitness testing 

in terms of age and gender factors, so as to provide a theoretical criterion for screening out sit-ups in the optimal 

posture in a scientific and accurate way. Basing the test objects on 270 students aged 6-14, the authors tested the 

myoelectricity values of 14 muscles in the whole body of every student during completing the said strength quality 

testing, and then standardized them into surface myoelectricity contribution rates, carried out an age and gender 

factors analysis of variance and a comparison of differences between indexes on the surface myoelectricity contri-

bution rates of all the muscles involved in sit-ups in 3 different postures, and revealed the following findings: the 

numbers of the age, gender and their interaction significant muscles involved in sit-ups with both arms crossing over 
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the chest are respectively 1, 7 and 2 pieces, the number of pairs in the age effect difference significant age groups are 

totally 45 pairs of male and female students, the number of gender effect difference significant muscles is 9 pieces, 

there are 5 age groups; the numbers of the age, gender and their interaction significant muscles involved in sit-ups with 

both hands on thighs are respectively 5, 6 and 5 pieces, the number of pairs in the age effect difference significant age 

groups are totally 101 pairs of male and female students, the number of gender effect difference significant muscles is 

11 pieces, there are 13 age groups; the numbers of the age, gender and their interaction significant muscles involved in 

sit-ups with both arms at both sides are respectively 2, 10 and 3 pieces, the number of pairs in the age effect difference 

significant age groups are totally 82 pairs of male and female students, the number of gender effect difference signifi-

cant muscles is 13 pieces, there are 11 age groups. The said findings indicate that among sit-ups in 3 different postures 

(both arms crossing over the chest, both hands on thighs, both arms at both sides) done by students aged 6-14, sit-ups 

with both arms crossing over the chest has the highest age and gender universality. 
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x

    F P F P F P 
  1.512 0.153  0.350 0.554 0.687 0.703 
  0.665 0.722  4.340 0.038 1.214 0.291 
  1.484 0.163 10.987 0.001 0.936 0.488 
  1.716 0.095  1.761 0.186 1.832 0.072 
  1.241 0.275  1.792 0.182 2.025 0.044 

  1.053 0.397  2.600 0.108 0.581 0.793 
  0.686 0.704 25.242 0.000 0.995 0.440 
  0.710 0.683 19.407 0.000 0.458 0.884 
  0.472 0.875 19.667 0.000 0.554 0.815 

 10.702 0.000 21.759 0.000 2.409 0.016 
  5.106 0.000  7.965 0.005 1.801 0.077 
  1.007 0.431  0.915 0.340 0.331 0.954 
  1.129 0.344 17.046 0.000 1.382 0.205 

  0.543 0.823  0.389 0.533 1.548 0.141 

    F P F P 
 2.289 0.022 2.37 0.018 
 0.978 0.454 10.74 0.000 

   / F P F P 
6 0.05 0.823 0.325 0.569 
7 2.907 0.089 0.012 0.913 
8 0.088 0.768 3.688 0.056 
9 1.336 0.249 4.910 0.028 

10 0.013 0.910 0.063 0.802 
11 4.567 0.034 3.217 0.074 
12 0.756 0.386 1.873 0.172 
13 1.946 0.164 19.784 0.000 
14 6.329 0.012 7.158 0.008 
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6~14
  ×   F P F P F P 

  1.109 0.358  1.216 0.271 1.364 0.213 
  2.723 0.007  5.043 0.026 0.988 0.446 
  0.488 0.865  1.488 0.224 2.652 0.008 
  0.339 0.950  1.297 0.256 0.906 0.512 
  4.706 0.000 42.269 0.000 0.946 0.479 

  9.618 0.000 19.536 0.000 0.793 0.609 
  2.844 0.005 43.758 0.000 2.348 0.019 
  0.573 0.800 13.946 0.000 1.493 0.160 
  1.094 0.368  0.138 0.710 1.181 0.311 

  8.481 0.000 21.584 0.000 1.555 0.139 
 10.077 0.000 54.079 0.000 5.286 0.000 
  1.873 0.065  2.388 0.124 2.220 0.027 
  2.136 0.033 12.381 0.001 0.990 0.444 

  1.647 0.112  3.516 0.062 3.793 0.000 

        F P F P F P F P F P 
 1.102 0.362 0.494 0.860  1.083 0.376 1.101 0.363 4.321 0.000 
 2.038 0.043 4.699 0.000 14.280 0.000 2.992 0.003 1.119 0.351 

       /  F P F P F P F P F P 
6  0.280 0.597 12.838 0.000  2.618 0.107 0.138 0.711  2.702 0.101 
7  0.241 0.624  0.375 0.541  0.238 0.626 0.569 0.451  0.880 0.349 
8  0.002 0.964  1.906 0.169  2.761 0.098 0.471 0.493 17.769 0.000 
9  6.600 0.011  2.406 0.122  0.576 0.448 4.832 0.029  7.501 0.007 

10  0.272 0.602 32.43 0.000  0.797 0.373 2.662 0.104  3.081 0.080 
11  0.053 0.817  3.169 0.076 11.870 0.001 0.180 0.672  0.105 0.746 
12  0.456 0.500  2.203 0.139 26.376 0.000 0.009 0.925  0.331 0.566 
13  3.840 0.051  2.565 0.110 50.176 0.000 5.485 0.020  0.721 0.397 
14 10.961 0.001  4.652 0.032  0.955 0.329 5.801 0.017  0.771 0.381 
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6~14
  *   F P F P F P 

  0.736 0.659  6.916 0.009 1.570 0.134 
  1.079 0.378 17.907 0.000 0.672 0.716 
  4.435 0.000 13.547 0.000 2.664 0.008 
  1.210 0.294  0.094 0.759 0.691 0.700 
  5.637 0.000 19.417 0.000 2.051 0.041 

 16.881 0.000 11.242 0.001 1.404 0.195 
  1.275 0.257 26.139 0.000 0.407 0.916 
  1.282 0.253  8.415 0.004 1.877 0.064 
  1.472 0.168  7.427 0.007 0.635 0.748 

  6.248 0.000 11.561 0.001 1.435 0.182 
  1.450 0.176  7.216 0.008 1.263 0.264 
  1.238 0.277  5.666 0.018 1.360 0.215 
  2.330 0.060 11.847 0.001 1.563 0.136 

  2.127 0.034  4.845 0.029 4.310 0.000 

   /  F P F P F P 
6  4.062 0.045  4.500 0.035  3.358 0.068 
7  0.116 0.734  5.684 0.018  0.021 0.884 
8  0.880 0.349  0.407 0.524  8.102 0.005 
9  1.799 0.181  3.946 0.048 11.219 0.001 

10  0.028 0.867  5.707 0.018 14.544 0.000 
11  6.548 0.011  0.001 0.974  0.677 0.411 
12  2.030 0.155  0.451 0.502  0.001 0.971 
13  2.143 0.144  0.228 0.633  0.717 0.398 
14 17.255 0.000 14.905 0.000  0.686 0.408 
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