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Fig. 1. Distribution of boys’ sample.

Table 1. Distribution of sample in each age group

Mean Age 6.7 7.7 8.7 9.7 1‘0.7 11,7
Number of

43 43 44 39 37 37
Sample .
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1) Anterior Facial Height (N -M)

2) Posterior Facial Height (S-Go)

3) Anterior Cranial Base (S-N)

4) Mandibular Body Length (Go-Gn)
5) Sella to A point (S-A)
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7) Total Mandibular Length (Ar-Gn)

Fig. 3. Landmarks and craniofacial dimension,
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Table 2. Mean, standard deviation, maximum and minimum of the each measurement in each age group

Age No Height Weight N-M S-Go S-N Go-Gn S-A S-Gn Ar-Gn

Mean 1149 19.7 107.3 66.2 64.2 63.3 74.6 1075 91.8

S.D. 4.0 2.4 4.8 4.4 2.9 3.3 4.9 5.2 4.1
6Yrs 43 Max 123 26 120 80.0 71.0 68.6 80.7 119.0 101.0
Min 108 15 98.2 575 56.0 56.0 49.8 96.0 82.6

Mean 121.3 223 1104 679 65.2 65.4 76.9 110.5 94.4

7Yrs 43 S.D. 5.0 2.6 4.9 4.5 3.2 3.3 3.1 3.1 4.1
Max 136 29 122 81.0 73.0 71.5 . 82.6 119.8 101.5
Min 110.6 18 101.0 60.3 57.0 57.2 72.0 98.2 84.6

Mean 1273 247 1124~ 69.4 65.8 67.2 77.7 113.1 96.5
8Yrs 44 S.D, 4.7 3.1 5.2 4.5 3.1 - 33 4.8 5.4 1.2
Max 1422 34 125.5 81.0 73.5 73.0 83.9 1245 105.2
Min 1198  20.5 1025 61.2 571 59.5 53.3 101.4 87.5

Mean 132.3 27.8 1144 711 66.2 68.3 79.0 115.1 98.3

9Yrs 39 S.D. 5.3 38 4.9 4.5 3.2 3.2 3.5 5.5 4.2
Max 147.5 38 1265 82.2 74.8 74.8 84.8 1229 1054

Min 1235 21 1044 62.1 57.1 60.8 69.4 - 1035 89.1

Mean 1378 31.0 1164 72.3 66.7 70.0 80.3 117.9 1005

10Yrs 37 S.D. 5.2 4.3 5.1 4.4 35 34 34 5.7 4.2
Max 151.6 42.5 127.2  80.6 75.0 76.0 87.7 1285 108.5
Min 1305 2§ 105.0 63.4 57.8 63.0 71.7 108.0 92.0

- Mean 1435 354 1205 759 67.9 72.7 82.1 122.0 105.1
11¥rs 37 S.D. 6.1 5.6 6.4 5.0 3.2 3.8 4.2 5.8 6.4

Max 1585 50.5. 136 91.0 71.5 80.0 89.6 1340 1130
Min 133 28 108.0 68.2 60.0 64.3 73.7 109.9 94.0

Table 3. Coefficients of correlation for individual face measurements with body height as independant

variable

Dependant Age in Years

Variable 6 7 8 9 10 11
N-M 0.514%* 0.534*> 0.494** 0.521** 0.263 . 0.427%*

'$—Go 0.707** 0.685** 0.625%* 0.606** 0.482** 0.565**
S—-N 0.259 0.192 0.183 0.148 0.024 : 0.099
Go—-Gn 0.458** 0.407** 0.439+** 0.494** 0.419* 0.281
S—-A 0.544** 0.569** 0.444** 0.525%* 0.333%* 0.350*
S—Gn 0.714%** 0.730** 0.649** 0.676** 0.411* 0.595**
Ar-Gn 0.620** 0.673** 0.586** 0.687** 0.499** 0.454**

*  Significant at 5% level of significance by T — test
** Significant at 1% level of significance by T — test



Table 4. Coefficients of correlation for individual face measurements with body weight as indepen-

dent variable

Dependant Age in Years

Variable 6 7 8 9 10 11
N-M 0.555%* 0.645%* 0.632%* 0.548%* 0.328* 0.560**
S-—-Go 0.558%* 0.583** 0.592%* 0.479%* 0.313 0.501**
S—N 0.328%* 0.282 0.210 0.175 0.022 -0.000
Go-Gn 0.512%* 0.469*%* 0.424%** 0.454** 0.362% 0.242
S—-A ) 0.468** 0.593** 0.379% 0.424%** 0.326* 0.321
S—Gn 0.664** 0.716%* 0.684** 0.546** 0.398* 0.609**
Ar—Gn 0.619%* 0.658** 0.602** 0.588** 0.458** 0.491**

* Significant at 5% level of signigicance by T — test

** Gignificant at 1% level of significance by T — test.
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Table 5. Regression equation for face parameter with body height and weight as independant

variables
Age ::::m o Regression Equation mu:iple ?o.lr)enor c.V F.value P>F
N -M 62.79+0.25Ht+0.81wt 0.569 4.13 3.85 92.59 0,0004
S —Go 24.42+0.78Ht+0.01wt 0.707 3.24 4.90 20.04 0.0001
6 . Go—Gn 38.73+0.12Ht+0.55wt 0.520 2.89 4.57 741 0.0018
S —-A 5.18+0.57Ht+0.22wt- = 0.548 4.22 5.66 8.58 0.0008
S —Gn - 20.68+0.65Ht+0.59wt 0.734 3.64 3.39 23.18 0.0001
Ar—Gn 38.64+0.36Ht+0,59wt 0.656 3.19 3.48 15.09 0.0001
N -M 82.43+0.03Ht+1.11wt 0.646 4.03 3.65 12.23 0.0001
S —Go -3.70+0.57Ht+0.13wt 0.686 3.39 4.99 18.05 0.0001
7 Go—Gn 47.78+0.05Ht+0.51wt 0.472 3.03 4.64 5.73 0.0065
S —A 47.34+0,16Ht+0.45wt 0.613 2.54 3.30 12.01 0.0001
S —Gn 41.50+0,43Ht+0.76wt 0,760 3.52 3.19 26.83 0.0001
Ar—Gn 49.94+0.25Ht+0.64wt 0.682 3.10 3.29 17.35 0.0001
N —-M 86.13+(-0.001)Ht+1.07wr 0.632 4.16 3.70 13.64 0.0001
S ~Go 9.58+0,39Ht+0.38wt 0.647 3.53 5.08 14.73 0.0001
8 Go-Gn 37.35+0.19Ht+0.22wt 0.458 3.05 4.54 527 0.0092
S —-A 25.34+0,39Ht+0.13wt 0.447 4.45 5.73 5.12 0.0103
S —Gn 43.12+0.42Ht+0.64wt 0.687 4.13 3.66 18.12 0.0001
Ar—Gn 49.84+0.27Ht+0.51wt 0.630 3.41 3.53 13.51 0.0001
N —-M 73.58+0.21Ht+0.48wt 0.563 4.22 3.69 8.36 0.0010
§$ —Go 0.30+0.54He+(-0.04)wt 0.606 3.75 - 5.27 1046 . - 0.0003
Go—Gn 35 .24+0.22Ht+0.14w§ 0.503 2,86 4.19 6.32 0.0044
S —A | 3245+0.35Hc-0.00L)wt 0524 313 3.96 683 00031
S —Gn 21.60+0.70Ht+(-0.005)wt 0.676 4.22 3.67 1 5 A1 0.0001
Ar—Gn 30.46+0.49Ht+0.10wt 0.689 3.18 3.24 16.30 0.0001
N ~M 104.54+(-0.002)Ht+0.39wt 0.328 5.07 4.35 2.06 0.1429
S —~Go 1.83+0.56Ht+(-0.22)wf 0.498. 3.99 5.51 5.71 10,0072
10 Go—Gn 35.97+0.23Ht+0.07wt 0.421 3.25 4.65 3.69 ’0.0355
S —A 58.37+0.13Ht+0.14wt 0.347 3.37 419 2.36 0.1095
S —Gn 71.58+0.28Ht+0.26wt 0.426 5.36 5.55 3.79 0.0326
Ar —Gn 54.68+0.30Ht+0,16wt 0.508 3.78 3.76 5.95 0.0061
N -M 119.47+(-0.20)Ht+0.85wt 0.566  5.57 4,62 8.13 0.0013
S -Go 15.78+0.39Ht+0.12wt 0.567 4.31 5.69 871  $0.0009
S -A 53.96+0.17Ht+0.12wt 0.353 4.09 4.99 2.80 0.0751
S —Gn 73.78+0.22Ht+0.45wt 0.626 4.75 3.90 11.19‘ * 0.0002

Ar—Gn 76.32+0.12Ht+0,29wt 4.496 3.97 3.80 6.15 0.0054
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Table 6, Computed values for the estimated average growth rates (b) of observed measurements
showing average male slopes, average female slopes, and total slopes.

Serial Age Height Weight N—-M 8—Go S~N Go—M S—A 8—Gn Ar-pog

Number Range bl b2 b3 b4 bb b6 b7 b8 b9
2 6.6 -11.6 5.43 2.04 2.58 1.52 .61 2.01 1.30 2.79 2.51
3 6.4 -11.4 4.61 2.05 2.12 2.00 .67 1,77 142 2.65 1.98
5 6.11-11.11 4,43 1.86 2.14 1,49 .59 1.72 1.46 2.32 2.30
7 6.7 -11.7 5.54 3.16 2.86 3.01 .95 2.29 1.71 3.91 2.74
9 7.0 -12.0 4,50 2.22 2.31 1.79 .69 1.48 1.14 2.54 1.94
12 6.4 -11.4 5.32 2,38 3.43 2.01 .93 1.42 1.52 3.19 1.92
15 6.11-11.11  5.23 2.96 3.22 2.01 .52 2.11 1.37 2.66 2.83
17 6.9 -11.9 5.70 3.35 2.44 1.92 q1 1.62 1.73 3.08 2.94
20 6.5 -11.5 5.03 2.86 2.54 .98 78 2.21 1.62 3.563 2.40
22 6.3 -11.3 571 3.39 2.77 2.19 .68 2.17 1.456 3.14 1.94
28 6.7 -11.7 4.91 2.50 2.76 1.90 43 1.36 1.80 3.21 2.68
29 6.4 -11.4 4.73 2.29 1.68 1.72 92 1.80 1.79 2.78 2.38

31 6.5 -11.5 4.84 2.67 2.62 1.91 1.16 2.05 1.87 3.19 2.60

rerage 507 259 257 188 074 184 151 3.00  2.40
Slores (0.49) (0.32) (0.49) (0.44) (0.21) (0.29) (0.21) (0.24) (0.44)
56 6.4 -11.4 594 321 235 156 .49 210 149 268 2.28
58 7.0 120 670 3.69 218 180 .74 177 .87 223 216
60 44 114 - 598 259 197 139 .64 188 110 200 209
61 67117 647 580 261 176 .57 155 180 286  2.35
63 6.3 -11.3 665 417 256 159 .90 203 135 245  2.32
65 68-118 508 264 189 180 :1.68 167 150 249 219
66 64 -114  7.10 441 297 368 .99 225 237 412  3.65
68 7.2-122 508 280 19 171 .64 110 115 217 227
74  67-1L7 576 808 272 179 .48 179 137 335 254
77 68-113  7.06 421 282 190 .89 228 158 304 2.2
78 67-11.7 513 266 217 186 .58 142 132 289  2.35
Average 610 358 238 1.90 078 180 145 275  2.40
Female (0.52) (0.31) (0.54) (0.45) (0.23) (0.36) (0.26) (0.28) (0.41)
Slopes
Total slopes 554 305 249 189 076 183 148 289  2.40
Difference (0.87) (0.58) (0.64) (0.54) (0.28) (0.42) (0.32) (0.48) (0.53)
e}, fEstd S sl g o, BEBBAES KBlsheul
Rose® &= HEBEEANA &3t @HEHe) 714 £ ##a5t Carpal rank 2o} HE3) BEo g £



Table 7, Values for the estimates of degree of linearity (Sy,t) for observed measurements

Y1 Y2 Y3 Y4 Y5 Yeé Y7 = Y8 Y9

2 1.24 0.48 0.30 - 0.79 0.32 0.20 0.41 0.71 0.73

3 0.57 0.40 0.58 0.56 0.40 0.65 0.256 0.63 0.83

b 0.67 0.52 0.76 0.51 0.66 0.61 048 0.78 0.54

7 0.66 1.40 0.40 1.93 0.35 0.56 0.45 2,07 116

9 0.79 0.26 0.77 0.43  0.46 0.54 0.44 0.64 0.82

BOYS 12 1.12 0.42 0.73 0.40 0.24 0.68 0.28 0.43 0.44
15 0.34 1.18 1.29 0.88 0.65 0.71 0.68 0.46 1.24

17 0.78 0.40 0.56 0.29 0.30 0.67 0.45  0.65 0.94
20 0.70 0.28 1.08 0.33 0.80 0.96 0.33 3.45 0.48

22 0.34 0.62 0.76 0.95 0.21 0.21 0.50 1.33 0.49
28 0.39 0.85 0.25 1.16 0.562 0.63 0.60 0.76 0.64
29 0.76 0.56 0.57 0.50 0.34 0.31 0.31 0.16 1.01

31 ° 017 0.48 0.36 0.44 0.27 0.42 0.26 0.45 0.56

56 0.61 1.61 1.30 1.04 0.70 0.76 0.77 1.55  1.32
58 2.64 1.45 0.92 0.73 0.26 0.24 0.13 0.35 0.36
60 1.26 0.78 0.87 0.91 0.26 0.45 0.42 0.81 0.87
61 0.53 1.64 1.7 1.32 0.68 0.88 0.73 1.84 1.43

63 0.80 0.95 2.15 141 0.90 1.18 0.33 2.65 2.06
GLRLS 65 0.80 0.53 0.95 1.07 0.86 0.94 0.76 0.59 0.68
66 0.72 1.07 0.98 1.15 0.31 0.63 0.72 0.78 0.90
68 0.66 1.09 1.09 0.83 0.60 0.49 0.86 1.34 0.92
74 0.85 1.34 0.50 0.53 0.65 1.29 0.38 0.59 0.72
77 0.97 1.26 1.04 0.85 0.73 0.29 0.57 - 1.31 1.14
78 1.15 0.51 0.35 0.59 0.34 0.76 0.40 0.85 0.73

Table 8.  Correlation coefficients between the growth rate of body height (by ) and that of craniofacial
dimensions (b3- bg) ‘

by -bs  by-by bs-bs by -bs by-b, by-bg by -by

Boys 0.562 0.407 0.050 0.370 - 0.201 0.569 0.326°
Girls 0.751 0.430 -0.026 0.756 0490 0412 0.423
Total 0.308 0.332 0.042 0.410 0.198 0.184 0.296

& ek deh. 2y B KL BB (Cr- % gk
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Table 9.  Correletion coefficients between the growth rate of body weight (b, ) and that of craniofa-
cial dimensions (b3 -by)

by-b3 by-by bs-bs by-be by-bsy by-bg by -bg

Boys 0.412 0.423 0.148 0.451 0.381 0.637 0.406
Girls 0.681 0.300 -0.085 0.285 0.544 0.382 0.321
Total 0.291 0.290 0.021 0.240 0.354 0.236 0.289

Table 10. Multiple correlation coefficients between the growth rates of body height and weight
(by, b, ) and the growth rates of craniofacial dimensions (b3-bg)

biba-bs  byby-bs  byby-bs  byby-bg  bybyb;  byby-bg  byby-by

Boys 0.562 0.443 0.175 0.453 0.403 0.651 0.407
Girls 0.777 0.430 0.098 0.846 0.545 0.430 0.424
Total 0.315 0.333 0.049 0.444 0.390 0.237 0.307

Table 11. Comparison between means of body height and weight in this study and other*

Boys Girls

Height Weight Height Weight

1157 19.9 114.0 19.5

6 *114.6 *19.8 *113.8 *19.2
122.1 22.5 1202 22.0

7 *119.8 *219 *118.7 *212
127.7 24.9 126.8 24.3

8 *124.8 *24.2 *123.7 *235
132.3 27.8 1322 27.9

9 *129.4 *26.6 *128.6 *25.9
137.0 302 138.7 31.9

10 *133.8 *28.9 *134.0 ¥29.0
1428 34.7 144.3 36.3

1 *138.5 *31.7 *140.0 %325
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SERIAL INVESTIGATION ON THE INTERRELATIONSHIP BETWEEN
BODY HEIGHT, WEIGHT AND SELECTED CRANIOFACIAL DIMENSIONS
DURING MIXED DENTITION PERIOD

Jae Hyun Sung, D.D.5., M.S.D.

Department of Orthodontics, Graduate School, Kyung Hee University.
(Directed by Assoc. Prof. Boo Byung Choi D.D.S,, Ph.D.)

...............................................

The interrelationships between growth rates (and size) of the selected cranifacial dimensions
and body dimensions (height and weight) were investigated in the longitudinal data of primary
school children from 6 to 11 years of age.

The data were obtained from serial cephalometric radiographs and health record which were
taken at one year interval. Regression analyses were used to analyze the data.

The main concludions might be summarized as follows;

1. Size relationships between body height (and weigh) and S-Gn, posterior facial height (S-Go),
total mandibular length (Ar-Gn) showed high significant correlation, but no association be-
tween body height, weight and anterior cranial base length (S-N).

2. Correlation coefficients between facial dimensions and body height (and weight) were getting
lower with age increase.

3. At all age groups, significant prediction equation for some facial dimensions with body height
and weight were obtained.

4. In this sample, the growth rates of facial dimensions and body height and weight showed
almostly constant during this age period and the growth rate of body height and weight of
girls was exceeded that of boys.

S. A relatively high degree of variation between individuals existed in the sample.

A positive correlation was found for the relationship between the growth rates of facial dimen-

sions and those of body height (and weight) in boys and girls, but was not found in total

samples.
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