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Abstract: Based on the height and body mass data of teenagers of the Han nationality in 30 provinces and cities in 

2010 Chinese student constitution and health research report, the authors calculated male and female body surface area 

values by using Stevenson and DuBois formula, selected 36 parameters of such 3 indexes as height, body mass and 

body surface area of teenagers ages 7-18 in 12 age groups, carried out a factor analysis by utilizing varimax orthogonal 

rotation, turned the mean values of various index parameters into factor scores, carried out a between-sample Q cluster 

analysis based on factor scores, sorted 30 male samples and 30 female samples into several categories, model fit vari-

ous body surface area development curves mentioned above by using Cub model, and revealed the following findings: 

the 3 indexes (height, body mass and body surface area) could comprehensively summarize differences in the growth 

and development of difference racial groups well; the males and females were clustered into 3 categories; both the 

males and females could be divided into a high-level development group and a low-level development group; there 

were differences in growth and development between various groups. The said findings indicated that the body surface 

area of teenagers of the Han nationality in cities across China showed similarities as well as differences, and generally 

presented a pattern of development whose level became lower from north to south and from east to west. 
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x

/
/cm /kg /m2 /cm /kg /m2

7 4 486 126.90±5.80 23.69±5.68 0.963±0.060 4 481 125.51±5.63 24.70±4.61 0.915±0.047

8 4 485 132.15±5.89 29.63±6.54 1.033±0.045 4 469 130.72±5.98 27.42±5.55 0.986±0.053

9 4 481 137.44±6.33 33.44±7.86 1.114±0.031 4 490 136.55±6.51 30.91±6.46 1.070±0.061

10 4 490 142.45±6.85 37.16±9.23 1.192±0.010 4 487 142.87±7.16 35.05±7.72 1.167±0.070

11 4 500 148.14±7.86 41.69±10.61 1.284±0.01 4 496 149.17±7.36 39.94±8.86 1.273±0.076

12 4 483 154.23±8.61 46.25±11.84 1.380±0.01 4 484 153.46±6.90 43.60±9.05 1.348±0.073

13 4 487 161.71±8.21 51.79±12.06 1.496±0.003 4 487 157.13±5.94 47.55±8.91 1.423±0.065

14 4 489 166.99±7.82 56.37±12.23 1.587±0.010 4 494 158.91±5.65 49.83±8.46 1.464±0.061

15 4 489 170.01±6.60 59.36±11.97 1.644±0.012 4 482 159.33±5.79 50.97±8.23 1.481±0.062

16 4 476 171.48±6.25 61.03±11.16 1.674±0.021 4 454 159.91±5.58 51.86±7.67 1.495±0.058

17 4 488 172.24±6.19 62.68±11.29 1.700±0.022 4 485 160.00±5.60 52.21±7.59 1.500±0.058

18 4 476 172.17±6.30 63.08±11.15 1.705±0.019 4 435 159.91±5.58 52.08±7.78 1.498±0.059
         



129

x

1 2 1 2 1 2
7  0.812  0.776  0.802 
8  0.891  0.886  0.900 
9  0.854  0.881  0.884 
10  0.814  0.816  0.826 
11  0.757  0.803  0.805 
12 0.665   0.665  0.661 
13 0.774  0.739  0.767  
14 0.753  0.756  0.774  
15 0.800  0.768  0.795  
16 0.874  0.834  0.864  
17 0.902  0.841  0.882  
18 0.809  0.824  0.846  
7 0.875  0.860  0.875  
8 0.858  0.861  0.876  
9 0.940  0.899  0.941  
10 0.937  0.867  0.908  
11 0.886  0.887  0.896  
12 0.679  0.646  0.670  
13  0.747  0.753  0.768 
14  0.833  0.851  0.868 
15  0.784  0.805  0.822 
16  0.823  0.917  0.925 
17  0.859  0.890  0.920 
18  0.879  0.915  0.937 

1 16.368 2 15.887 1 16.118 2 16.005
/% 1 45.47 2 44.13 1 44.77 2 44.46

/% 1+ 2=89.60 1+ 2=89.23
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x m2

7 0.987±0.017 0.945±0.020 0.913±0.037
8 1.059±0.022 1.015±0.021 0.971±0.017
9 1.142±0.023 1.096±0.025 1.046±0.024

10 1.227±0.035 1.164±0.033 1.124±0.019
11 1.326±0.045 1.249±0.030 1.216±0.035
12 1.440±0.051 1.324±0.030 1.302±0.065
13 1.548±0.043 1.440±0.032 1.462±0.050
14 1.643±0.035 1.529±0.040 1.542±0.068
15 1.692±0.043 1.592±0.039 1.610±0.030
16 1.717±0.036 1.623±0.038 1.664±0.048
17 1.739±0.032 1.653±0.042 1.696±0.060
18 1.744±0.038 1.658±0.043 1.692±0.060

x m2

7 0.943±0.013 0.887±0.025 0.920±0.020
8 1.018±0.017 0.955±0.024 0.983±0.022
9 1.103±0.019 1.044±0.034 1.059±0.017

10 1.206±0.022 1.132±0.033 1.162±0.025
11 1.318±0.028 1.227±0.045 1.279±0.032
12 1.382±0.040 1.305±0.032 1.378±0.051
13 1.459±0.025 1.379±0.026 1.448±0.036
14 1.489±0.021 1.422±0.019 1.509±0.037
15 1.508±0.022 1.445±0.029 1.510±0.037
16 1.519±0.024 1.459±0.025 1.531±0.026
17 1.521±0.017 1.468±0.026 1.534±0.023
18 1.522±0.025 1.462±0.026 1.534±0.024

 0.135 4 0.000 120X3+0.034 8 0.989 
 0.111 2X 0.000 082X3+0.163 2 0.990 
 0.118 0X 0.000 077X3+0.062 2 0.984 
 0.138 6X 0.000 170X3+0.005 8 0.994 
 0.129 8X 0.000 150X3+0.003 4 0.996 
 0.143 3X 0.000 167X3 0.068 5 0.989     
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