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A Study on the Growth, Skeletal Maturity of Chidren with Low Weight

Kim Cho Young, Chang Gyu Tae
Dept. of Oriental Pediatrics, East West Neo Medical Center, Kyung Hee University

Objectives

The study was designed to find out the relationships between low weight and growth, skeletal maturity
among children by analyzing body composition and bone age.

Methods
Subjects were composed of 336 children from six years to seventeen years of age, without any other diseases

related to growth, who visited the department of oriental pediatrics East West Neo Medical Center at Kyung
Hee University and were measured their body composition and bone age.

Results
There were significant correlations between decreasing of RH-MPH(%) and low weight.

1. As obesity index decreased, the RH-MPH was also decreased.

2. The RH-MPH(%) of the low weight group according to the obesity index classification was significantly
decreased than that of the normal weight group.

3. The skeletal maturity was more decreased in the low weight group. However, the differences between the
two group was not significant.

4. The RH-MPH(%) was increased in children who developed secondary sexual character. Skeletal maturity
was decreased in children who developed secondary sexual character.

5. The RH-MPH(%), and skeletal maturity was not significantly different between males and females.

6. Only in the case of children without development of secondary sexual character, low weight caused
significant RH-MPH(%) decrease.

Conclusions

Low weight children might be smaller than what it supposed to be. Also, low weight could affect body
development more to the children than to the teenager.
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Table 1. Classification of the Subjects(n=336)

1 A aPdAt 24
AT thaAte] A BN F 3369 F Hol 157
H(46.7%), oo} 1799 (53.3%)°] 11, oA A A o] L&
2] 95 231%(68.8%), ©|AFd 7o) WEE Ao} 1
H(31.3%) ATk Ao} HITE=(%)o] WE E¥XE B
% 3369 Z XZAEFT 20698(61.3%), AFZFT 1
(38.7%)°) Y THTable 1). A A ZLH TFZAZTL

o,

B>

T
i
o] Jdie nlgS B AAFTo] dol 607
(46.2%), 2o} 707870(53.8%)°] Q1 FFAFTS T
o} 97%(47.1%) Jo} 10978(52.9%) ©] At Egk o]x
7] I AR5 B AAFro] o) g o] wy
H Aol7t 40%(30.8%), WHEA] ¥ Aofrt 907
(69.2%)°] R o™, FFA TS o|xH gAY o] WP &
ob7} 6578(31.6%) LA A &
o] $AtKTable 2). AA| 3369

11.38+2.14A], A7 W94 Fi2 41.21423.79(%),

Characteristic Number of subject Percentage(%)
Boys 157 46.7
Girls 179 53.3
Secondary sexual character being 105 313
Secondary sexual character nothing 231 68.8
Low weight Group” 130 38.7
Normal weight Group® 206 61.3
Total 336 100

1) Obesity Index(%) < 90, 2) 90 < Obesity Index(%) < 110

Table 2. Classification of the Body Shapes(n=336)

Characteristic

Low weight Group”

Normal weight Group”

Boys 60(46.2%) 97(47.1%)
Girls 70(53.8%) 109(52.9%)
Secondary sexual character being 40(30.8%) 65(31.6%)
Secondary sexual character nothing 90(69.2%) 141(68.4%)
Total 130(38.7%) 206(61.3%)

1) Obesity Index(%) < 90, 2) 90 < Obesity Index(%) < 110
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Table 3. Characteristics of the Subjects(n=336)

Variables Total
CA(year) 11.38+2.14
RH(cm) 142.94+13.39
RH(%) 41.21423.79
MPH(%) 35.66%18.35
RH-MPH(%) 5.38+25.94
RW(Kg) 35.79+10.25
RW/(%) 32.74422.10
Obesity Index(%) 92.54%9.24
BMI 17.10+2.22
Body Fat Ratio 19.63%5.79
BA(year) 10.26+2.05
BA-CA(year) -1.12+0.88
1) Values are mean+SD
2) RH-MPH: (Recent Height(%))-(Mid-Parental Height(%))
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Fig. 1. Correlation between RH—MPH and obesity index
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HL 35.66%18.35(%), AA| 417 WE-914-F-717]

il
2 5.38+25.94, HIWFE o] HF-292.54+9.24(%),
BMI 32 17.1042.22, AAHE Hit-2 19.63+5.79,
ZAH ] HHFL 10.26£2.054], FAEEBA-CA)E
-1.12£0.884 S TtH(Table 3).
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2. ZopE, AAZEAE, AALE
Sk W
2:0}H] TH=(Obesity Index), |2 A 4<BMI), 2| A%
E(Body Fat Ratio)Z} A 79} F247]9}9] 2}o)(RH-
MPH) % ZASE(BA-CA)SLS] #AIE Yolr 7] 93,
ZolH] W= (Obesity Index), |2 #X|4BMI), A A&
(Body Fat Ratio)¥} /3742 3E(RH-MPH)ZF] o] & 2

3} AT

)

Fig. 2. Correlation between RH—MPH and BMI

T8ttt 4o

HIRHE 7} Zobd 8 A 7)ok f37]9k9] ZFol(RH-
MPHY’} =olXe= AAATAE HYOWP=0.014)
(Fig. 1), AL ZFAFe} AL EE 25 247 Adaa

AE BYTHP<0.001, P=0.027)Fig. 2,3). 2olR|TIE
o} 2T B AAFATY TASEY HAE #2
st JAE RolA ko kP>0.05) AAFEH =4
SEE Fo3 BAS HYQTHP=0.015)Fig. 4)(Table 4).

A G(Person's correlation coefficient) S

3. AAT E% AZTe) AAATE 2 FALE BA

= Tol wet AA T REAFTTL
D »}%01 AHe HAs B A, @A) 7]
(RE)E AR T 39.85%25.922(cm), HEH FT 42.08
+£2236(cm)°] $3L MPHE= AAFT 37.53+18.25(cm)
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Fig. 3. Correlation between RH—MPH and Body Fat Ratio
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Fig. 4. Correlation between skeletal maturity and Body
Fat Ratio

Table 4. Correlation between RH—MPH, BA—CA and Obesity Index, BMI, Body Fat Ratio

RH-MPH BA-CA
Correlation Sig. Correlation Sig.
Obesity Index(%) 0.135" 0.014 0.031 0.577
BMI 0346~ <0.01 0.096 0.078
Body Fat Ratio(%) 0.120" 0.027 0132 0.015
1) RH-MPH: (Recent Height(%))- (Mid-Parental Height(%))
2) *: Correlation is significant at the 0.05 level(2-tailed).
3) **Correlation is significant at the 0.01 level(2-tailed).
Table 5. Characteristics of the Body Shapes
Variables Low weight Normal Weight sig.
CA(year) 11.55+1.92 11.26£2.26 0.213
RH(%) 39.85425.922 42.08+22.36 0.419
RW(%) 18.15+16.82 41.95+20.00 <0.01™
MPH(%) 37.53+18.25 34.48+18.34 0.138
RH-MPH(%) 1.78+27.15 7.64£24.9 0.048"
BA(year) 10.50+1.83 10.10+2.17 0.074
BA-CA(year) -1.05£1.02 -1.16£20 0.303
1) Values are meantSD
2) RH-MPH: (Recent Height(%))-(Mid-Parental Height(%))
3) *: Correlation is significant at the 0.05 level(2-tailed).
4) *%#; Correlation is significant at the 0.01 level(2-tailed).
EFAFT 34.48%18.34(cm), RH-MPH(%)= A A& AZ ML Z=RH), §-A7] WESMPH)N A 23

1.78+27.15 RFA|FT
A ST 10.50+1.83(year)

om FASEBA-CAE
AFT -1.16+20(year)©] %

3z 2
irT

7.64124.90]9] ) FAH L A
EFAFT 10.10£2.17(year)]
AAZT -1.05+1.02(year)
CHTable 5).

AR ST FFA T FF5H ] 2ol E Student

T-test 2 H-413]

St Ay} AAFTY iE AT A

z}o]E Holx] ko LKP>0.05) AR FE(RH-MPH
)= S 2ol S EATHP<0.05). o|Z4] AJFA|3E
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o
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* P<0.05

Table 6. Characteristics of the Secondary Sexual Character

Variables secondary sexual character being secondary sexual character nothing sig.
RH-MPH(%) 15.39+24.28 0.82:25.44 <0.01”
BA-CA(year) -1.3540.90 -1.02+0.86 <0.01™

1) Values are meanSD

2) RH-MPH: (Recent Height(%))-(Mid-Parental Height(%))
3) BA-CA: Bone Age(year)-Chronological age(year)

4) **:Correlation is significant at the 0.01 level(2-tailed).
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Fig. 7. Relation between RH—MPH(%), skeletal maturity and secondary sexual character

#k: P<0.01
4. AW, oadAde] Welofiel SAls T, A1 ARAR ST e frasto]l AXNEHJL SASE A
7 o} FA3FATHP<0.01)Table 6)Fig. 7). AJH 7} 343
A, oA ARG SR, AFAEIH] I % SAFEY AT FoAel AATHP>0.05)
DA Hl Student T-testS A|3Ys Ax} o]xpAIA o] (Table 7)Fig. 8).



Table 7. Characteristics of the Sex

Variables Male Female sig.
RH-MPH(%) 3.87+25.08 6.69+26.68 0.319
BA-CA(year) -1.16£0.95 -1.08£0.82 0.426

1) Values are meantSD
2) RH-MPH: (Recent Height(%))-(Mid-Parental Height(%))
3) BA-CA: Bone Age(year)-Chronological age(year)
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Fig. 8. Relation between RH—MPH(%), skeletal maturity and sex

Table 8. Characteristics of the Secondary Sexual Character Nothing

Variables Low Weight Normal Weight sig.
RH-MPH(%) -5.58+23.76 5.14+25.82 <0.01"
BA-CA(year) 20.94+1.05 -1.07+0.70 0.324

1) Values are meantSD

2) RH-MPH: (Recent Height(%))-(Mid-Parental Height(%))
3) BA-CA: Bone Age(year)-Chronological age(year)

4) **.Correlation is significant at the 0.01 level(2-tailed).
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Table 9. Characteristics of the Secondary Sexual Character Being

Variables Low Weight Normal Weight sig.
RH-MPH(%) 18.35+27.28 13.29+22.20 0.325
BA-CA(year) -1.31+0.90 -1.38+0.91 0.687

1) Values are meantSD
2) RH-MPH: (Recent Height(%))-(Mid-Parental Height(%))
3) BA-CA: Bone Age(year)-Chronological age(year)
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