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Table 1. Mean Values of Physical Growth and Development of High School 3rd Grade (17 Years Old) by

Year and Sex
Male Female
Year Body Body Chest | Sitting Body Body Chest | Sitting
height | weight girth height | height | weight girth height
1983 168. 30 58.70 86. 30 91.20 157.40 52.50 82.10 86. 30
1984 168. 80 59.40 86. 60 91.50 157.40 52.90 82.10 86. 10
1985 169.11 59.81 86. 42 91.62 157.66 52,90 82.21 86. 22
1986 169.15 60.45 86.94 91.61 157.175 53.117 82.43 86.19
1987 169.53 60.74 86.71 91.76 158.23 53.36 83.12 86. 20
1988 169. 65 60.79 86.95 91.67 158.30 53.53 82.91 86.17
1989 169. 87 61.01 87.23 91.79 158. 60 53.63 83.09 86.18
1990 170.09 61.29 87. 36 92.03 158. 64 53.53 83.14 86. 10
1991 170.31 61.40 87.59 91.96 158.59 53.99 83.37 86.03
1992 170.59 61.97 87.21 91.93 158.59 53.98 83.17 86. 24
1993 170.87 62.58 88.12 91.95 158.99 54,05 83.81 86.12
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Table 2. Mean Values of Physical and Nutrition Index by Year and Sex

Relative Relative Relative Vervaeck
Year body weight chest grith sitting height index
Male Female Male Female Male Female Male Female
1983 34,88 33.35 51.28 52,16 54,19 54,83 86. 16 85.51
1984 35.19 33.61 51.30 52.16 54. 21 54.70 86.49 85.77
1985 35.37 33.55 51.10 52.14 54,18 54,69 86. 47 85.70
1986 35.74 33.71 51.40 52.25 54.16 54.64 87.14 85. 96
1987 35.83 33.72 51.15 52.53 54,13 54,48 86. 98 86. 25
1988 35.83 33.82 51,25 52.38 54,03 54,43 87.09 86.19
1989 35.92 33.81 51.35 52.39 54,04 54, 34 87.27 86. 20
1990 36.03 33.74 51.36 52.41 54.11 54.27 817.39 86. 15
1991 36.05 34.04 51.43 52,517 54,00 54.25 87.48 86.61
1992 36.33 34,04 51.12 52.44 53.90 54, 38 87.45 86.48
1993 36.62 34.00 51.57 52.71 53.81 54,17 88.20 86. 71
2, MFI} AiZo| M=ol mE 72y ME 53 ddre +4 A8 PS4 g A AF
1983 F6 1993714 A2 a&FgA = £ 5042 3 de AFIAREE 44 AP
AR 1w 38R Hi AT AT dxd 4 1 F BAEA (residual analysis) & &8t 43
M (scatter plot) & 28 13 2t 17 19 9 BARYe] B§edS AAstool @k, ol & Fafod
3 Ano] wak AR A3 Wy dgHes oA g Fes AAH A wEE AT 2R A
Ay E83718 stn de A Zou Add o BeA g £4stast g,
2 43%de 94E€ ¢ F Atk A% A ¢

ol 19889 ¢ Ms—a 3o Nz e 43¥d

1 ﬁW S7¥3te 73‘?—‘ gehlz o A%
F B AT 2A FAHR g
}3}" A9 A+ 1989d7A] g%
}5}‘47} 1991978 A9 BA3H

° °&E°ll AE 544 ¥+
H ¥

Fe7t
AAE Fo A3 v

-39-

1) 34 AED HE5e dzof st A=Y

24 19 (1), (2l detd d=(T)7F F7H
wet A3 (H) 3 A% (w)eo] AAAe2 Frtehe @
AE dEER O3 2e AHAQ dedAR
S £ Ao BA
Him = @m+ tim Ti+ 8im, i=1, 2, 3, =+, 11 -+ (D)
Win =fom + P Ti+ €im , 1=1, 2, 3, =+, 11 -+ - (2

714 Tie i 4" A=(T: = 1983, Tu = 1993),
Himn , WinZ i 34 429 G219 A3 4%, (

a



om , @im), Bom , fim) & AZH AF] de A
239 A, Om, eme & 239 2A3ol},
HA2Asd ditd F3E 4334 AF9 gy
A4 Adze g 2
Fim = 168.2520 + 0.234818 T

(2694, 148) (25.502) R'= 0.9864 MSE=0.0933
58.75455 + 0.330909 T

(360.049) (13.753) R*= 0.9546 MSE=(. 06368

4 (3), @9 AAAFA ()¢S tRko] o+
& 5%°0A 712 t(0.025, 9) = 2.262 Bt} u
$ 3pz Az (DHse 433 A9 UsjE 4
Wahed e AFE FEE ATIda dddd,
¢ Ax(T) & 3T A4 439 deARY
o AFASI AZH AF A5 S 47 98.64%,
95.46% At glo] Agge] uj+ ¥x, 344
F3ARYY dEFEE Jede AR
(MSE)°] #&2 & & gt

a8y 7 E Ay AYAE FE]
AHA e A dxol g AR MHPEE 24}
stodop @y, 2% 29 (1), (2 oJ3td A
T Y7 AYYETe 4% FAY0 o AEE
Aoz wodd, mEhd (1), (2) Ede okds
Ze A3 93 ARY (Third-order polynomial
regression model) & 23 AYAN F G
ARYNN A& AT vmdlo HH9 AR
¥& AQsax

Him = tom + @1 T + a2 T7 + a3 T #im ,

Wm =

------

=1, 98 11 e ®)
Wim = fom + Bim Ti + Pom T + Bim T7 +€im ,
i=1,2 3 e 11 e (6)

A (5), 69 FFIARYE HiAsYe 9%
o 3339 o dde UL 2.
An = 167.901212 + 0.501709 T - 0.049895 T*
+0.002638 T
(1322.835) (5.727) (-3.007) (2.893)

-40 -

R =(.9942 MSE = (.00514
W= 57.605758 + 1192786 T - 0.159184 T*
+(.008333 T
(321.312) (9.640) (-6.791) (6.470)
R =0.9943 MSE = (.01025
A (D, 89 AAAS o] Adighol fdFE
5%°14 7144 £(0.025, 7) = 2.365 Kt} 2B2
d=(T) ¥4 A% B33 ARY | 437 AF9
d3tg d9dted BAALE o% fd¥S ¢ F
Atk F3d AR A ARYd dE FAAeH
do] BEHARYY 2REY B3 FHopA 3
237} wl g FopR e ¢ 4 Yot WA 23 3%
d g AR AFY dxd wE ¥d iy
& 7% 2 AR A4 AA¥S FHe 4
Z gy ARYeE 23 + 5o

2) oistAl AT HEe| Aol 2 YD
adg 19 (), @l <J3a AL JREse
717 g4 vmdd g 35 ¥gE 23 3l
€ A 2d. odd g& <+ FeANE Bs] 9
3o A (1), Q% 2o 2eARES AFANT
AAEAL B3 ¥4 YYE AR §o,
$4 38 @eIARY 59 BHe 4 (9),
(10)# 2},
Br=157.232727 + 0.160455 T - - -
(1505.814)  (10.422)
R = 0.9235 MSE=0. 02607
Wr = 52.522 + 0148455 T
(670.251) (12. 849)
R = (.9483 MSE-0. 01468
4 (9), (109 HAAFS tgtel #445F 5%
oA 7123 £(0.025, 9) = 2.262 Bt} vj¢ A=
2 AE(MYUsE %4 A% A3 dE
Avsed Az Ayt ¢ AFE ARE AT
#tn B, AE(NE TP 2EAARY 9

-9



HA% WAz
14 641
po—
4 -] AN =]
r- e e o
0 e

1691 604
168__” 58_” ﬂ

1 T T 1 T 1 T 71T T 1 T T T T T T 1

1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 101

TYE 1983 =1, 1993 = 11 T % 1983 =1, 1993 = 11
(1) detdol Nge M¥ (2) el HFo MAE
HA% WA
199+ - 5401 — oy
e B s B B e
- 5354 T r p—
ﬂ
158 + g
530+

157 T 25T [-I

i R N BN RN BN B B r 1 T Tt T T T T T T 1

t 2 3 4 5 6 7 8 9 1011 1 2 3 4 5 6 7 8 9 1011

T % 1983 =1, 1993 = 11
(3) o%tyel AFe HFT

Tdx 1983 = 1, 1993 = 11
(4) oigtde HF M4BT

O3 1, D 3pMe R AEY HEZe dEY MEHT (Scatter Plot)

-41 -



Ay WG AFY HAARY WY BZRAS
7} Zt7} 0,9235, 0.948322 A9zl ¢ &2,
F3€ AARYY 433 g vgle F3AsH
Z(MSE) o} &€ & 4 Ath
ad 29 3), @l A8 A AFy &
el HEZE A9 g T AR 934
(Fourth-order polynomial regression model)
9] Ago] Y drin BUEY,
gty £ o2 dee ty HARYE FH
A4 9, (1009 d=3AZYY vz AESHY
23 9 4939 2 2¥& A2 . F
Fd dARYL by 24
fir = 157.897879 - 0.760321 T + 0. 324257 T*
- 0.040449 T° + 0.001640 T*
(566.972) (-2.615) (3.493) (-3.550) (3.476)
R =0.9821 MSE=). 00917 .
Wr = 52.347152 + 0.229154 T - 0.006725 T* - - (12)
(441. 266) (5.043) (-1.824)
R =0.9635 MSE=0).01167
A4 (11) AAASY tgto] Hoigtol #AFE 5%
oA 7124 £(0.025, 6) = 2.447 ¥t} B2 9=
(M85 AL OFAARY0] A4 AP WstE

Agsied SA4CE U RURE ¢+ ek 4

(12X 438 T to] #A4+E 5%04 714
A £(0.025, 8) =2.306 Xt} 222 FARLE &
& Rt FAFE 10%A4 e ZARA oA
AFol B AR o AFE IFAAT

Z 339 239 AAAFI 24 0.9821,
0.96352 AZ#H A AFd d@ 49Yol A
¥ HARYRT QR x5 ¢ F A% F
38 4 (119 FAAsE Tl 4 (9)9 2284
338 Fopx FRLA7} w 3, W4 AF

-42 -

o #F oz dYAARY 4 (12 A (10 2o
AAAHTY 24E ANWFLR AFE £ U0

oetd 4 (11), (12)7F 4 9), (10 2o 3
o7t Az AWHo Forz 3w 33hd oA
o A4 AFe dxd =g HIE Y & AF
AFle 543 ¥+ Fde 44 AR dgARY
3 o3 s ARy ez AT + Ao

3. MAN HEY Hcl F£HX ¥ Ex

QUi AZH AF HF 2o Uy
2oz 4 (7), 8), (11), (12)% 2o 34
A o]§ olgdtd it vl ARH AF @
B2 43% & Ao, 947N BARE #A 11492
9 A4 A3 FHE HPFARYS 7Kz A
AZE dade de 428 238 TANE +
97] "o, @713 e 2 AAFE F3
g AARYE ol fdld d32F & 3E Aot

E 3& 33E 2Y @ 1983358 1993d
AR AFH AF FPAS 1994358 19959
A9 422§ dehlz ok 19969 o] ¥
22 #A 114939 A9 1994, 19959 %9 4
A BEFNE TRANAA A ZYE FA}E F 4
2% ¢ o Jd2oAE HaT £ 9 Aot
E 39 osld mm 33d AFo] FEA H&
19934 =9 170.87cmolA 171.79e¢mZ 19959 %=
of BFAe2 ¢ 0.92cm 3718 AR d&H 3,
o9 A$e 158.99cmlA 160.79cmE H 7
Hog % 1.80cm 43¥ AR o3drh EF
19959 0] ¥4 AFE 62.58ke A 64. 52ke
o2 HFHo2 % 1.9k F71E ALE 43y
3, d8Ae] AL 54, 05keol M 54, 19keo2 HT
Aog .14k 3718 22 4 3Hc



23
024+
r—
00+------- N N A PR Y

021 H

TY= 1983 =1, 1993 = 11
(1) =Edol N9 Ao mE XA} 4Hz

oy
054+
] e L —
05T

1T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 101

T 9% 1983 = 1, 1993 = 11
(3) of34o| NEel ool ME TA AHE

4

0.5 1

004------- NS Ao Nad

05T H
T dx 1983 =1, 1993 = 11

(2) 842 HF dgo mME i} 4HE

B}
0.2+
s o
N [
0.04---e--- . S H Y 5 U B A [ I S
0t ﬂ
T T 1 | 1 ¥ I 1 i 1 I

2 3 4 5 6 7 8 9 10 U

TYx 1983 =1, 1993 =11
(4) ool HFo ool ME Tt AMET

a7 2. 4B AT dxol ofE & MEE

- 43 -



Table 3. The Estimate and Prediction; Mean Values of Body Height and Body Weight by Year and Sex

. Body height Body weight
ear Male Female Male Female
1983 168. 36 157.42 58.65 52.50
1984 168.73 157.38 59.42 52.90
1985 169.03 157.58 59,98 52.97
1986 169. 28 157.88 60. 36 53.16
1987 169. 49 158.17 60.63 53.33
1988 169. 69 158.40 60. 83 53.48
1989 169. 87 158.53 61.01 53.62
1990 170.07 158.58 61.23 53.75
1991 170. 30 158.60 61.53 53.87
1992 170.57 158. 68 61.95 53.97
........ 1993 | 17090 {15896 .  |.....6256 | ....9405 . .
1994 171. 30 159.58 63.40 54,13
1995 171.79 160.79 64.52 54.19
4, MEO i HES9 DY A A%
19833 %€ 19933 Atole] AFe] tg AF9 Wr =-81.995592 + 0.855956 H - - - - (14)
Adee 39 3% 2o 9y FEHeZ AFH (-4.894) (8.082)
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£ EJUSE o DeAARYE Y F 23
9 3ARYq dd= g3 2o,
By B
Wm = - 178.694322 + 1.411252 H - - - - (13
(-12.863) (17.235)
R =0.9706 MSE=0.04123
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< Abstract >

Statistical Estimated Model of Chronological
Change in Physical Growth and Development in
Korean Youth(17 Years Old)

- From 1983 To 1993 -

Woong Hyun Sung** - Shuk Ok Yoon*** - Tai Young Yoon* - Joong Myung Choi* - Soon Young Park*
(Department of Preventive Medicine, College of Medicine, Kyung Hee Univ. 130-701, Seoul, Korea*
Department of Statistics, Han Shin University, 447-270, Ohsan City, Kyung Kee Province, Korea**,
Department of Public Health, Graduate School of Public Health, Kyung Buk University***)

This research was obtained from analyzing how the physiques of the 3rd grade students of high school for males and females and
developed for the last eleven years(from 1983 to 1993). By the physiques and nutritional index of physical growth and development,
Relative Body Weight of 36.62 exceeded the standard, on the other hand females showed lower records than the standard. Relative Chest
Girth Index belonged to the normal type of males and females in all, in the comparison of the records between 1983 and 1993, males
increased in average 0.29 and females in average 0.55. Relative Chest Girth Index of females was greater than that of females. By the
results of Relative Sitting Height Index, growth of the lower body for males and females was greater than that of males. In case of
Vervaeck Index, males increased in average 2.04 but females increased in average 1.20 relatively less than males. These phenomena
provided for the evidence of the deficient nutrition in females.

In the regression models of body height and body weight within a certain period, statistical regression model types which best
indicated chronological average changes of body height and body weight, took 3rd Order Polynomial Regression Model rather
than linear regression model. In females, statistical regression model types which best is suitable for chronological average change
of body height and body weight, took 4th and 2nd Order Polynomial Regression Model respectively.

The prediction value of 1995 by estimated polynomial regression model anticipated that body height of 3rd grade year students of high
school of males in 1993 went on increasing from 170.87cm to 171.79cm in average 0.92cm growth and that of females from 158.99cm to
160.79cm in average 1.80cm growth. In addition, body weight of males seemed to increase from 62.58kg to 64.52kg in average 1.94kg
growth and that of females seemed to increase from 54.05kg to 54.19kg in average 0.14kg growth,

Linear Regression Model was suitable for the regression model of body weight for body height. Prediction on increase of an
average body weight for body height was that, according to growth of body height Icm in males, body weight increased |.41kg
averagely and that of females 0.86kg. For that reason, we came to conclusion that body weight increase for body height 1cm in

males was greater than that in females on average.
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