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Abstract: The purpose is to establish an individual anaerobic threshold heart rate regression equation for high school 

boys going for “Sunshine Long Distance Run” via experimental study, so that every student can get an individually 

suitable load intensity, and therefore control his/her running speed. In phase one, the authors preliminarily selected the 

indexes through literature, and further screened the preliminarily selected indexes by means of expert questionnaire, 

and then carried out experimental test on the determined indexes, used anaerobic threshold heart rate as an independent 

variable and the screened indexes as independent variables for regression, and established an individual anaerobic 

threshold heart rate regression equation; in phase two, the authors carried out paired samples t test on the anaerobic 

threshold heart rate calculated by the regression equation and the anaerobic threshold heart rate measured, and carried 

out back substitution test; in phase three, the authors let the testees have 12-week training by using the anaerobic 

threshold heart rate calculated by the regression equation as the load intensity, so as to check the practical application 

effect. The results showed the followings: 1) the results of the paired t test on the predicted values and actually observed 

values of the testees showed no significant different (P>0.005); the authors carried out correlation analysis on the pre-

dicted values and actually observed values, and again verified that their consistency was high (r=0.889, P<0.001); 2) 

after the 12-week training, the VO2max of the experiment group increased significantly as compared to that before the 
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training (P<0.01), the VO2max of the control group had no significant difference as compared to that before the training 

(P>0.05); in VO2max comparison, the experiment group’s was significantly higher than the control group’s (P<0.01). 

The results indicated the followings: using individual anaerobic threshold heart rate as a load intensity monitoring index 

is recommended for the activity of high school boys going for “Sunshine Long Distance Run”; the individual anaerobic 

threshold heart rate regression equation is: Y=111.537+6.076×x1 0.2821×x2 0.569×x3+9.944×x4 (where x1 is age, x2 

is height, x3 is basic heart rate, x4 is body surface area). 

Key words: sports physiology anaerobic threshold heart rate target heart rate aerobic endurance regression 

equation Sunshine Long Distance Run high school student 

 

x

 n/   /  /cm /kg 
 15.8±0.41 168.2±6.5 59.8±5.5 
 17.3±0.52 168.4±5.3 61.5±7.2 1  297 
 18.2±0.42 173.2±5.0 63.0±6.1 

2  21  17.3±1.1 170.6±5.9 61.3±6.1 
31  17.4±0.48 167.8±4.6 60.8±7.7 3  
34  17.2±0.29 167.5±6.1 60.5±6.9       
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x

    
/( •min-1) 81.4±4.6 78.5±3.2 78.0±4.4 

/% 17.2±6.4 14.5±3.2 14.9±3.9 
/( •min-1) 95.6±13.9 88.0±11.3 81.0±11.7 

/(kcal•d-1) 1 598.7±93.4 1 586.7±119.8 1 645.1±92.0 
/m2 1.779±0.100 1.776±0.128 1.852±0.099 

BMI 20.8±1.9 20.5±1.6 20.5±1.5 
VO2max/(mL•kg-1•min-1) 32.2±5.3 35.5±4.3 43.7±5.9 
VT/(mL•kg-1•min-1  23.2±5.3 24.3±5.7 31.1±7.1 

VT/% 70.7±12.1 66.3±16.1 68.2±15.4 
VT /( •min-1) 132.3±3.7 139.1±5.6 153.2±8.5 
VT /(km•h-1) 8.76±1.5 9.46±1.6 9.55±1.5 

x x
x x x x x

x

  
 

B  
t Sig 

 VIF 
( ) 111.537 32.837 3.397 P<0.001   

 6.076  1.008 6.026 P<0.001 0.410 2.436 
 0.2821  0.212 3.334 P<0.05 0.292 3.425 

 0.569  0.167 3.413 P<0.001 0.437 2.287 
 9.944 10.802 2.670 P<0.05 0.310 3.223 
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x
x x x

    
     

1 4.987  1.000 0.00 0.00 0.00 0.00 0.00 
2 0.038 14.443 0.00 0.00 0.04 0.21 0.01 
3 0.016 18.544 0.01 0.01 0.17 0.01 0.24 
4 0.014 23.834 0.39 0.39 0.76 0.69 0.22 
5 0.008 25.260 0.60 0.60 0.03 0.09 0.53 

1)  

x x x x
x x x x

•
•

•
• •

r P

x

  
/ 

( •min-1) 
VO2max/ 

(mL•kg-1•min-1)
 78.9±3.2 34.9±4.8  
 78.6±3.3 35.2±6.7 
 79.2±3.4 34.7±4.9  
 79.3±3.1  38.8±6.51)2)     

1) P<0.01 2) P<0.01 

t P
r



 
137  

 

•
•

x x x x
x x x x

•



 
138 

 

[1] . 
[D]. 2010. 

[2] ADAMO K B PRINCE S A TRICCO A C et al. A 
comparison of indirect versus direct measures for as-
sessing physical activity in the pediatric population A 
systematic review[J]. Int J Pediatr Obes 2009 4(1)
2-27. 
[3] . 

(RE) [J]. 2013
49(1) 34-40. 
[4] . 18-23

[J]. 
2012 31(10) 887-891. 
[5] . [M]. 

2012. 
[6] . 

Stevenson [J]. 
1996(3) 227-229. 

[7] HU Y M WU X L HU Z H et al. Study of formula 
for calculating body surface areas of the Chinese 
adults[J]. Sheng Li Xue Bao 1999 51(1) 45-48. 
[8] . [M]. 

 2004 17-18. 
[9] . 

[D]. 
2016. 
[10] . 

[J]. 
2017 34(6) 714-720. 

[11] MEIJER G A WESTERTERP K R KOPER H
et al. Assessment of energy expenditure by recording 
heart rate and body acceleration[J]. Med Sci Sports Ex-

erc 1989 21(3) 343-347. 
[12] TANAKA H MONAHAN K D SEALS D R. 
Age-predicted maximal heart rate revisited[J]. J Am Coll 
Cardiol 2001 37(1) 153-156. 
[13] . [J]. 

( ) 1993(4) 110-112. 
[14] . 

[J]. 1993(4) 18-19. 
[15] . 

[J]. 2002 9(6) 41-44. 
[16] . [J]. 

1999 25(3) 76-79. 
[17] MARKVARDSEN L H OVERGAARD K HEJE 
K et al. Resistance training and aerobic training improve 
muscle strength and aerobic capacity in chronic inflam-
matory demyelinating polyneuropathy[J]. Muscle & 
Nerve 2018 57(1) 70-76. 
[18] WHALEY M H KAMINSKY L A DWYER G B
et al. Predictors of over- and underachievement of 
age-predicted maximal heart rate[J]. Med Sci Sports Ex-
erc 1992 24(10) 1173-1179. 
[19] JAIN M NKONDE C LIN B A et al. 85% of 
maximal age-predicted heart rate is not a valid endpoint 
for exercise treadmill testing[J]. Journal of Nuclear Car-
diology 2011 18(6) 1026-1035. 
[20] . 

[J]. 2003 23(3) 35-37. 
[21] . 

[J]. 
2005 25(11) 90-93. 
[22] . 
[J]. 1987 8(3) 44-45. 
[23] . 9~10

[J]. 2011
30(1) 16-21. 

 
 
 
 
 
                          


