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( Abstract )

Study of Growth with Children of Multicultural Families in Naju Area

Park Jem Ma
Dept. of Pediatrics, College of Korean Medicine, Dongshin University

Objectives
This study aimed to evaluate the growth status of children from multicultural families in Naju area using
growth, obesity, and stress indices.

Methods
Thirty children aged 7 - 12 years participated in this study, and their body composition, bone age, and stress
levels were examined.

Results

The bone age of children from multicultural families was higher than the average, and there were more
underweight, overweight, and obese children than in the normal weight group. Among boys, the more obese, the
lower the low frequency and heart rate variability; among girls, the more obese, the lower the high frequency and
the more stress they had.

Conclusion
Attention to dietary habits, active exercise management in children from multicultural families, and Korean
medicine health education and medical support are needed.
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II. Materials and Methods
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II. Results
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Table 1. General Characteristics of Subjects

Total Boys Girls
Variables t P
M + SD M + SD M + SD
Age (years) 9.16 + 1.73 9.23 + 1.75 9.01 + 1.78 0.33 743
Height (cm) 134.98 + 10.59 135.70 = 10.16 133.54 + 11.82 0.52 .608
Weight (kg) 36.18 + 13.79 37.27 + 13.83 33.99 + 14.17 0.61 .548
BMI (kg/n) 19.34 + 5.06 19.75 = 5.23 18.51 + 4.87 0.63 537
Bone age (years) 9.76 = 2.44 9.77 + 2.39 9.75 = 2.67 0.02 983
Father’s height (cm) 167.73 + 545 169.25 + 5.50 164.70 + 4.06 231" .028
Mother’s height (cm) 159.80 + 5.74 161.20 + 5.42 157.00 = 5.58 1.98 .057
)" p<0.05
2) BMI : Bone Mass Index (%)
3) M : Mean
4) SD : Standard Deviation
5) p : p-value
6) t : t-value
Table 2. Growth Indices of Subjects
Total Boys Gitls
Variables t P
M + SD M + SD M : SD
RH 53.67 + 30.46 54.70 + 32.64 51.60 + 27.10 0.26 .798
MPH 165.95 + 8.99 171.75 = 3.01 154.35 + 2.98 13.13 .000
AHP 171.64 + 11.46 177.95 + 852 16042 + 6.08 542" .000
AHP-MPH 5.78 + 7.02 5.79 + 8.01 5.76 + 5.27 0.01 .990
BA 9.74 + 247 9.73 + 243 9.75 + 2.67 -0.02 .986
CA 9.18 + 1.70 9.27 + 1.70 9.01 + 1.78 0.39 697
bone maturity
.56 + 1.4 0.46 + 1. 074 + 1.4 0.4 .6
(BA - CA) 0.56 9 6 55 7 3 8 637
1) " p<.001

2) RH : Recemt height (%)

3) MPH : Mid-Parental Height (cm)

4) AHP : Adult Height Prediction (cm)
5) AHP - MPH : {Adult Height Prediction (cm)) - {Mid-Parental Height (cm)}

6) BA : Bone Age (year)

7) CA : Chronological Age (year)
8) BA - CA : {Bone Age (year)} - {Chronological Age (year)}

9 M : Mean

10) SD : Standard Deviation
11) p : p-value

12) t : t-value
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Table 3. The Proportion of Individuals with Bone Maturity of 1 Year and Older

s Categories Total (n=30) Boys (n=20) Girls (n=10) ¥ »
n (%) n (%) n (%)
i > 1 year 11 (36.7) 7 (35.0) 4 (40.0)
Skeletal maturity (BA - CA) 0.072 789
< 1 year 19 (63.3) 13 (65.0) 6 (60.0)
1) BA - CA : {Bone Age (year)} - {Chronological Age (year)}
2) n : number of subjects
3) p : p-value
4) t : t-value
Table 4. Obesity Indices of Subjects
b Total Boys Girtls e/ »
M + SD or n (%) M + SD or n (%) M + SD or n (%)
BMI percentiles 56.20 + 41.95 58.01 + 40.64 52.58 + 46.48 0.33 745
Low-weight 7 (23.3) 4 (20.0) 3 (30.0) 347 325
Normal 11 (36.7) 9 (45.0) 2 (20.0)
Overweight 1 (3.3) 0 (0.0) 1 (10.0)
Obesity 11 (36.7) 7 (35.0) 4 (40.0)
PWH 108.90 + 25.09 110.28 + 25.67 106.13 + 24.99 0.42 .677

1) BMI : Bone Mass Index (%)

2) PWH : Percentage-Weight-for-Height (%)
3) M : Mean

4) SD : Standard Deviation

5) p : p-value

6) t : t-value

7) n : number of subjects



6 Study of Growth with Children of Multicultural Families in Naju Area
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THED s =th A3t 25 52 o=
FRIFA7oll, F = Fste] DS S XS A
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Table 5. Comparison of Height, Weight and BMI between Subjects and Standard

Group Variables Subjects Standard t P
M = SD M : SD

Height 13498 + 1059 130.72 + 946 357" 001

Total Weight 36.18 + 13.79 29.85 + 6.09 2,69 012

BMI 19.34 + 5.06 17.24 + 0.99 226" 032

Height 13570 + 10.16 131.20 + 874 264" 008

Boys Weight 37.27 + 13.83 30.31 = 5.66 224" 019

BMI 19.75 = 5.23 1741 + 0.94 1.95" 033

Height 13354 = 11.82 129.78 = 11.20 316" 006

Gitls Weight 33.99 + 14.17 289 + 7.10 1.44 092

BMI 1851 + 4.87 1690 + 1.05 1.08 153
D" p<0.05
2 p<001

3) BMI : Bone Mass Index (%)
4) M : Mean

S) SD : Standard Deviation

6) p : p-value

7) t : t-value
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Table 6. Stress Indices of Subjects

Total Boys Gitls
Variables t P
M + SD M + SD M + SD
LF 5.95 = 0.99 5.81 + 1.15 618 + 0.64 -1.07 294
HF 6.53 + 1.06 638 + 1.21 6.79 + 0.74 -0.98 339
HRV-index 12.57 + 3.49 11.69 + 3.58 14.07 + 2.92 -1.78 .087
Stress 41.33 + 6.59 41.94 + 7.28 40.30 + 5.42 0.62 543
1) LF : Low Frequency
2) HF : High Freqeucy
3) HRV : Heart Rate Variability
4) M : Mean
5) SD : Standard Deviation
6) p : p-value
7) t : t-value
Table 7. Correlation Between Skeletal Maturity and Growth and Obesity Indices
Bone maturity (BA-CA)
Variables Boys Girls
pearson’s r (p) pearson’s r (p)
RH 283 (.227) .140 (.700)
MPH -433 (.057) -205 (.569)
AHP -.388 (.138) -.187 (.630)
AHP - MPH -.159 (.557) -301 (.431)
BA 722%(.000) 788+ (.007)
CA 124 (.603) 379 (.280)
BMI 719% (000) 299 (402)
BMI percentile S12% (021) 243 (.499)
PWH 663+ (.001) 196 (.587)
1) " p<0.05, * p<0.01, " p<0.001
2) RH : Recent Height (%)
3) MPH : Mid-Parental Height (cm)
4) AHP : Adult Height Prediction (cm)
5) AHP - MPH : {Adult Height Prediction (cm)) - {Mid-Parental Height (cm)}
6) BA : Bone Age (year)
7) CA : Chronological Age (year)
8) BA - CA : {Bone Age (year)} - {Chronological Age (year)}
9) BMI : Bone Mass Index (%)
10) PWH : Percentage-weight-for-height (%)
11) r : Correlation Coefficient
12) p : p-value
7. MEX|ES} AEA X|E Zio| Azt 8. H|TIX|ER} AEYA X|HE 7| At
ool A] LF9} RH, LF®} APH-MPH 7} 5-2)3F & ool A} BMI= LF, HRV-index$®} 793+ 24 4
2 AAAAS R, HRV-index 9} RH 7 23 AAAE B3, PWHE LF, HRV-index®} F2I3F &

2]
2 AAAAE BHTh ool A Hre RH 7§ A AADAE BT} ofolo| A BMI®F HF, PWHS}
o]3l &2 AUJAZS HATH (Table 8). HF7} £-2]3F 22 A43A1E B3, BMISF ~Ed

2 AHE7h Fold A BBAS AT (Table 9).
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Table 8. Correlation between Stress and Growth indices

Boys Girls
Variables LF HF HRV-index Stress LF HF HRV-index Stress
t (p) t (p) t (p) t (p) t (p) r (p) r (p) r (p)
RH -589" (013) -426 (088) -.557" (020) .247 (339) -.562 (091) -.653" (041) -514 (.128) .481 (.160)
MPH 137 (600)  -.062 (.814) -.134 (.608) .179 (492) -.013 (971) -486 (154) .109 (764) .557 (.095)
AHP =534 (060) -.334 (.264) -A415 (158) 171 (.575) -.485 (.186) -.468 (.204) -.331 (.385) .305 (.425)
AHP - MPH -634" (.020) -.354 (.235) -.365 (.221) .145 (.637) -.638 (.064) -.296 (439) -412 (271) .044 (911)
BA -082 (755) .042 (874) .012 ((965) -.164 (.530) .467 (.173) 214 (.553) .250 (.486) -.003 (.993)
CA 283 (.272) 308 (.230)  .325 (.L203) -.284 (.270) 408 (.242) .284 (427) .542 (.1106) -.097 (.789)
B .
0‘(‘; ﬁ’;‘ty “398 (114) -237 (359) -299 (243) 031 (905) .365 (299) 046 (899) -207 (567) .115 (752)
1) " p<0.05
2) RH : Recent Height (%)
3) MPH : Mid-Parental Height (cm)
4) AHP : Adult Height Prediction (cm)
5) AHP - MPH : {Adult Height Prediction (cm)) - {Mid-Parental Height (cm)}
6) BA : Bone Age (year)
7) CA : Chronological Age (year)
8) BA - CA : {Bone Age (year)} - {Chronological Age (year)}
9) LF : Low frequency
10) HF : High freqeucy
11) HRV : Heart rate variability
12) r : Correlation Coefficient
13) p : P-value
Table 9. Correlation Between Stress and Obesity Indices
Boys Girls
Variables LF HF HRV-index Stress LF HF HRV-index Stress
r (p) r (p) r (p) r (p) r (p) r (p) r (p) r (p)
BMI -572" (.016) -.479 (.052) -568" ((017) 302 (.239) -.252 (.482) 664" (.036) -.430 (.215) 632" (.050)
BMI percentiles -367 (147) -292 (255) -.452 (068) .196 (450) -.261 (466) -.588 (.074) -.524 (.120) .527 (.117)
PWH -532" (.028) -.465 (.060) -578 (015) 317 (214) -.339 (.338) -699" (.024) -546 (.103) .622 (.055)

1) " p<0.05

2) BMI : Bone Mass Index (%)

3) PWH : Percentage-weight-for-height (%)
4) LF : Low Frequency

5) HF : Hight frequency

6) HRV : Heart Rate Variability

IV. Discussion

SRS Pels DA F4 79 @l A
A S AN, TES 918 Sl A Aglshe
HplzE Qlol, M 38, s % Helde ge

|Ek AT, siol A JjHos nEY
Solth THRIIY A} 25 FHo2A AP
L Be AlokEe] A% AAE WSl 159 AP

4 AL et 4207] APow ool % gle
B2 A AY)E FAA B3 AEE 2XE Ao}

3]_1—/]_1 7).

UP7 124 71 4t

o = Ha} OdOk ]

3} 71RA AR 5

olx, ofm FEH
of At R o

(o)
Ej1—€

mﬂ:

212 A

Fho] wher] X35



g,

metA B AFE 7)o HAe s AY o
7~12A] ThEs g 2R o] gk el BiRk 82ls
z7)oll Hrlslal &% RawS 9 |2l 28X
el =g & ZAARE AFstaat gk

37 el E siA B7rek] A8 WA, AA Al
=3 PR B HAE oha, =dES A5,
AHPE =313, MPHE ¢oRlISith AHPS} MPH
2= o] frlF oz B = QlE WY QoA &
oA YA & 4= J=Hl, AHP - MPH7Z} +5 ]
Qoll st Ao g & 3 3le AARE
+ 5 HLE Blojdthd, 3H1 gAo] o] Folx|A]
Ui & F= Yo Uy thEsyg 2hd 9
RH 82 2R, Fofe} ofof oA sollE] o)
o2 gighls w8 olo]Ed T A& S B

ol
A\

]

sho] Auidhe o, 75ME ool 108 e® 7}

O
% 2 WEe AREATk Teht 7 2% 7o) Hol=

AHPE A<l 7] WMEQE nwsj Ry, Hdol= ¢oul
9|, ojol= 42WE9|d SEdE 1, MPHE A%1 7] W
92 ¥ws)] B, dols 259Ee], ojol= 1084
2ol sigAth. AHP7} MPHETH £& A& Hol 4
2 FERT 375 a1 do] U A thes)
7 RS 7] el O & S VAL itk
AZre}, gole] AHPE ARlIo] HoAE HtA] o]
golu, ofofe] AHP= HHA| skl A& FrlHo
2 Fihs FRo| 77t AolollAA o FFo] A
The 7] A7 Adet A& Fiolgt & 4 i
AHP - MPH7} +5 o)1 T15-2 139 (43.3%) 2% 7}
7 gol vehgth ols U Ay tHEsr g A9
AHPE 314 8R1H T 31742 Yaks v Bo| ¥l
UAeS dSsHAE gtk P 5 AHP - MPH #t°]
5 o1l el 7 Bkt "ot 7] AdAelA
A FIFE Bol Bt 7S A7 YA H
HolZl SR, oo} mgtk 3 PaFs Wol W o
AE 7] oH9ER o B2 A7 tidRke] 5 =
e A7 HeF Zlo g HRIh

o] A A= Aol mE d4g AAE F3
SE =), Q1A Aot e o UAIT, dhAlF 2
2= 5Y B L gt OF £3 £80) 3133
T §3 A= BAE S0l vl 9 A ¥
<

Zka1 9lo] BA% CAS RInE B3l 44 JElE

==

=i}

dob oxl W

Lz XY Ch2ai7id AfA2] g8of tiet 21 9

QIst= dl 831tk Vuno Med BoneAge= Greulich-pyle
W Z1be] Yeld 7 e AHSIo) BA A4 e e
A5 AzEG] AzEolnl, AEA TR o
BA FAE & & IEE BxFQ 53L& Foh Vuno
Med BoneAgeE A&t S8 Ao AA|ol|l A= oF
36.7%7F 28557 19 oo ® UEtaL, ofobr}
otttk B =kout Wi 3b {23 zlo]E HolA]
= BUTE TAHo] AP RG wEA Hss= A
2 HRkkE Aol Qe Y EFe| BA Hdak
o] cARTH A Uehd As vl & o, UFA<
ThEs Y ZhqEo] Hinte] =28 7Hs3E A7l
= 97} ok

A, o} ofo} BT BMI ME7} 505 2t E
g HHFRT == 4 & 5 A, AATE 7Y
(23.3%), AT 118 (36.7%), BAIST 178 (3.3%),
HITHE 119 (36.7%) 2.2 HA| 202 a3 vl
Tl ESAATE Tev AdASTS A E U
A IF x| Fol ¥ =2 AR B o, UyFA|Y
thes g AR o] Ad3El7E T2 o)A Fatth=
g 9ugit}t. pwHOlA= HITRTo] 107 (33.3%)°
2 7P Boka, A HHA Rt o] FHA7} &
ka1, ofote] HHA|& wWokth 2021d =W 3% 7+
71EF 50l oF 3080t ¢, 421 7= oF 4877
o|a?) -2 3l thEsl A D+t &50] 200~300%F
A vk 24792 71 =2 HS5-S X[, T
37 7AA o] HoRTh We Holghal n)Fo]
E o, dol= 7o AAAS 0] 2555, o
ohz WEFE Ao vivte] H fHEC] BT
AT A9} x|t YA tREs A AR 9]
SHRE 253 9 50l g wS 7ol H=752
2 F g3}

Auk &= 7Y AR oF thEsy g Ahd o A 3
ENE vl walaa}l tiel=t 2o) vk FFgha o
A& Stk AT A AAe] AR, A, BMIE
frolgt ztolE B, 2% tiela) Aof s Hi
FETE & 7107 SRIFTE dololAe 2174, Al
% BMI E5F thhilr Ao} Hghath #3ta fofgh
zto|7F o™, ofol| A= Al AT tigkdlar A
of FHFETH =R T3 xfo|7t UATh R
= efo} vimsl U Ay tHEsiy g Ao A
AF, BMIZF fFoletA Ethe 23E 93] 159
g% o] o] AL nkant & = Qi) o7



10 Study of Growth with Children of Multicultural Families in Naju Area

(3

o= Aopeh 27| 7] WS X337 HxsF 18
S, IAEF, B T AU A 7 B8 A
k=0 okar AZd). Yoy} thEs g 2k 9}
HItkEs g AR e] 4t 17 AEE vlawt sk
Aol A XA a1, thEst 7k AR e A A
7 AR AlgAT1E A d]lo] Falk1A] vetat
of ARl H-g xX|9F AEj7t oA o gt
2Ed e BTk o= AlAEd 82 F 3
Uz, B3 o g - gle 49 AAR, F4l
2 Wy} gkl vekrd 4= thy). ohEst 7HA
A E Gdo] AFEE 9=l opHA] = o]
FEFoZ o] Wdo] =& 5 o] T wI
o] S FA HHA 2EH 20| =2HT) 748
= FAAT oA 5 stwEeEg 73S Hlgo] 23%0]
3, FAY 1 Gojzitkar 3 IS 23 490 &3
o E F SR oyt o=l A, olmY
7} BbE AR ESHA 2E#| 29} o} 2EH| 27t A
@] ApellA A o] ApdelA -1+s =74l &
T AT PP, Q) Aol o3t REHAE HE
B3l ASNAAE AFsHEA A S F
U, 4% Aok Adkre] WE Fo] HlojA
Tt AT s A v = AR, ~EH|
2ol =29 thEsPg Adebd el Keka, 4
Hk0] Wol 7t ZhadtA| Fof A A] o) o] A
4 & & Aotk ALAAAY A= S-S HFst
sl7] Yste] HRVZF AAR] =72k /14lo] gt
A 7P, o2 PV Tkt At A A7t Al
HAA, FAEES} Ad Holxo] e tigk A
TUE QAT FVH A0 AFelM = AR 1Ed
229} AEIA A3 A ZA] N uEE 7o)
frolgk S st % AEaA dgke] iy
e 2 AT N uE 283 5= L Aol 5}

ol
it

i

I of o

S BEst] AEY 2~ AEE Yol A,
E HF 2457} A4 U3l HRV-index
YUY g BR )9 Ao ygron 2EH X He
+ B0k o] o}F] AT ti A} gl 1%
siths As etk

=EEe} 4% &)
B g 250 F A5E9) BAE fod
HAAAE B a1, dolellAl= BMI, BMI WE9], PWH
7t FASES} o3 A FHBAE B o=

N
H
z
=)
D)
5!
)
o
r
r
iy

[l
>
&

BMI7} 575 S5} AR AP0 A7 A
o} dAeh= FEoltk

QA Fo} 2B 2~ AF I FHIAE AR,
Hote] RH7F <75 LF 341, ofofoll M= RH7}
ESTE HF7F @A UEsit

H|TR| 39} AEH 2 A& IFAREAIE ARy,
dololl A HTFA<S=E LFU HRV index”} Sk, ofof
oA HIJSE HF7} Sal, 2Ed| e Bo] e A
S 7 YepTh dololAlAE HIRtd TS 92381
F7188h, &Fo] 2o A =L "Hojxlth=

s, 2Ed~E Bol B ks 2 ofnjdn
olge] Al UFA THES} 71 Ahie] @A
e we) ofo|S3 R 4L Hol Ao
2 Uehgort, i R B3e] qAYuct u
Stk B AR MTE dve] g, Y
N

o) BMI 93917} 508 23} Bau w5
FoIT, AFE AF WP E HEHLo] Y B
Skt 309 F AAAFEE 119019lont 1 9 W
2% A F, v 2 H 2ok e
TejRe w, W G T, A5 AN D S5l
i 3% Peloh mgol Wasih

AT AT TP 57} HoN AnE Yut
FA7 el Felt 93, UFAle] AR Qe
TS AU Wl A A Aol e
go] WAISIES Se7h Arhe A Y S=e)
3 4% HEE ¢ TG 23 Aol o4gow
dth Jeh B AT A%E Bl o ge oes
M AUE o & F4 AT Fe] | 4
ggol 1 ool TR, 33 o e a7t 4714

9 FH2A} asH)

e

V. Conclusion
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