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( Abstract )

Effect of Genetic and Environmental Factors on Growth

Choi Min Hyung * Kim Deog Gon * Lee Jin Yong
Department of Pediatrics, College of Oriental Medicine, Kyung Hee University

Objectives
The purpose of this study is to estimate genetic and environmental factors which can effect growth, and
predict final height using this factors.

Methods
Correlation analysis and regression analysis were conducted between measurements of height and Genetic &
environmental factors through survey from 1352 child & adolescent patients.

Results

Factors which have correlation with height percentile are MPH(Mid-Parental Height), NBW/(Neonatal body
weight), anorexia, dyspepsia, atopic dermatitis, frequency of breakfast and quality of sleeping time. MPH has
moderate relation, NBW and anorexia have fair relation, and other factors have linear but poor relation.
Regression equation from factors which have correlation and height percentile has 26.9% of predictive power.
Regression equation considering only genetic factor has 20.4%. MPH has the most effect on height percentile.
Anorexia has more effect than NBW. Other factors also have small and similar effect.

Conclusions
Height of parents has the most effect on growth, anorexia, dyspepsia, atopic dermatitis, frequency of breakfast
and quality of sleeping time also has effect.

Key words : Growth, Height, Genetic factor, Environmental factor
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Table 1. Characteristics of the Subjects

Characteristics 8 A= Values
Age(year) 1252 100 6.98+3.73
NBW(Kg) 1352 0 3.20+0.44
MPH(%) 1352 0 46.52+26.97
Height(%) 1352 0 53.26+27.03
1) Values are meantSD
Table 2. Correlation between Genetic Factor and Height
Characteristics Correlation Sig
MPH <0.001
NBW <0.001

1) MPH(Mid-Parental Height), NBW/(Neonatal body weight) 2) Correlation coefficients is Pearson correlation coefficient.

3) **: Correlation is significant at the 0.01 level(2-tailed).

gl FEIE ofol 5| AFo] 2A| F7] v,
FEA O ST NS o AB oA HEe e
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QAAFEE HASAIE L M, SE &
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8o 271g= wHIHEA Hao LAAESe e
23olth of7]A LLE Box-cox PowerE, ML MedianS,
St Coefficient of Variation(CV)S o] m]3dlt}. LMSEES
s A, A%, €8 met 242 &, 2007 Aof
Aad A% B3 s AAE ok 183 o
I 2e As AHESHE e WS FE 7 4 Uk

x=M(1+LSZ) 1/L, L=0

x=Mexp (§2), L=0
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Table 3. Correlation between Digestive Symptoms in Environmental Factor and Height
Characteristics Correlation Sig
Anorexia 0.204" <0.001
Dyspepsia -0.119” <0.001
Picky eating -0.064" 0.001
Abdominal pain -0.050" 0.017
Diahrria -0.042" 0.048
Constipation -0.038 0.072
1) Picky eating means eating only what he or she wants.
2) **: Correlation is significant at the 0.01 level(2-tailed).
3) *: Correlation is significant at the 0.05 level(2-tailed).
Table 4, Correlation between Eating Habits in Environmental Factor and Height
Characteristics Correlation Sig
Preference for fastfood, carbonated drink, instant food -0.018 0.418
Amount of milk intake 0.016 0.437
Amount of meat intake -0.044" 0.0.39
Type of meat intake 0.011 0.568
Frequency of breakfast 0.085" <0.000

1) ** Correlation is significant at the 0.01 level(2-tailed).
2) *: Correlation is significant at the 0.05 level(2-tailed).

Table 5. Correlation between Respiratory Symptoms in Environmental Factor and Height

Characteristics Correlation Sig
Cold 0.014 0.501
Rhinosinusitis (nasal obstruction, cough, sputum, discharge) 0.020 0.323
Table 6. Correlation between Allergic Disease in Environmental Factor and Height
Characteristics Correlation Sig
Asthma 0.046° 0.033
Atopic dermatitis -0.063" 0.003
Allergic rhinitis 0.005 0.795
1) **: Correlation is significant at the 0.01 level(2-tailed).
2) *: Correlation is significant at the 0.05 level(2-tailed).
Table 7. Correlation between Sleeping Habits in Environmental Factor and Height
Characteristics Correlation Sig
Quantity of sleeping time -0.011 0.598
Quanlity of sleeping time -0.104" 0.000
Stertorous respiration 0.008 0.714
Time of getting to sleep 0.019 0.349
1) **: Correlation is significant at the 0.01 level(2-tailed).
A(poor), HEEFE, Bib5R, JIXHE 259 A5 T S8 AR
=9 5% A B S 4 Fe fAB A% B okEd ARG Fpoon BAHe] U
7 YA 3T (Table 4). A, HES o’ 237t oA eskth(Table 7).
SENA 4T A 718k 83 a4
718k =R, 714, 7h, 3= S HlFHlE R 787 |(seizure) 9} &5 FOIF A7} vhea] FuT
T4 el A7t UeA T (Table ). (Table 8).
g4 27] 4% 484 2. 4N - StFH™ Q0lnt 7| WEH ol Qluty 24
A43h ok ARG e Fpoon BAHOl U () HAF BAL A 1R Y X
A, WS ol 237 oAl $3tt (Table 6). 918 FHg AAA, FoF FEoE S
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Table 8. Correlation between Other Factor in Environmental Factor and Height

Characteristics Correlation Sig
Seizure -0.004 0.867
Frequency of exercise -0.004 0.831

Table 9. Correlations Transformed Variables

. . Frequency of Atopic Quantiy of
MPH NEW Anorexia Dyspepsia breakfast dermatitis sleeping time

MPH 1.000 0.166 0.023 -.026 -0.023 0.004 -0.044

NBW 0.166 1.000 -0.089 -0.030 0.044 -.005 -0.011
Anorexia 0.023 -0.089 1.000 0.292 -0.286 0.073 0.215
Dyspepsia -026 0.030 0.292 1.000 -0.136 0.094 0.176

Frequency of breakfast -0.023 0.044 -0.286 -0.136 1.000 -0.020 -0.060
Atopic dermatitis 0.004 -0.005 0.073 0.094 -0.020 1.000 0.119
Quantiy of sleeping time -0.044 -0.011 0.215 0.176 -0.060 0.119 1000

Dimension 1 2 3 4 5 6 7

Eigenvalue 1.653 1.158 1.044 0.899 0.812 0.803 0.630

1) Multiple correlation coefficient (R?), Squared multiple correlation coefficient (R®), Adjusted multiple correlation coefficient (adj.R?)
2) Predictors : NBW, MPH, Anorexia, Dispepsia, Atopic dermatitis, Quanlity of sleeping time, Frequency of breakfast
3) Dependent variable : Height percentage

Table 10, Summary for Categorical Regression Analysis of Genetic and Environmental Factors
R R square Adjusted R square Standard Error of the estimate
0.528 0.278 0.269 0.722
1) Multiple correlation coefficient (R®), Squared multiple correlation coefficient (R?), Adjusted multiple correlation coefficient (adj.R%)
2) Predictors : NBW, MPH, Anorexia, Dispepsia, Atopic dermatitis, Quanlity of sleeping time, Frequency of breakfast
3) Dependent variable : Height percentage
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AAE mEA FRAT 719 At Q-Q ExFA
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7 FREA 9k7] e, o o) Atge T

P S A sidlede Ui, 9

1 549l MPH, NBT, 4] &52 43l&E8 o} Figure 1. Normal Q—Q Plot of effect for height percentage
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oIt Table 9). ple coefficient)2 0.2697} U$kTKTable 10).
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47 a9 #4 ale v wsled, ¥F  (Table 1D).
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Table 11. Summary for Categorical Regression Analysis of Genetic Factors

R R square

Adjusted R square Standard Error of the estimate

0.453 0.206

0.204 0.794

1) Multiple correlation coefficient (R?), Squared multiple correlation coefficient (R?), Adjusted multiple correlation coefficient (adj.R%)

2) Predictors : NBW, MPH
3) Dependent variable : Height percentage

Table 12, Standardized Coefficients of Each Predictor

Standardized coefficient

et s Beta Bootrap(1000) Estimates of Std.error o E Sig:

MPH 0.386 0.023 1 288.015 0.000

NBW 0.161 0.024 1 43.358 0.000
Anorexia -0.213 0.031 4 46.142 0.000
Dyspepsia -0.044 0.067 1 0.434 0.510
Frequency of breakfast 0.059 0.054 2 1.156 0.315
Atopic dermatitis -0.049 0.037 3 1.750 0.155
Quantiy of sleeping time -0.051 0.027 3 3.528 0.014

1) Dependent Variable : Height percentage
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et Heth2) Het3) Her(4) ok Foratt(5)

LR g 23~5% g L
k() mhAlth(2) oA th(3) 200cc (4) 500cc] 4:(5)

9 7] 7 F3~53| BER R 79 o 4 Ab
@) 9 =1H2) H=TH3) Hen (4) obF FoFrh(5)

171(3) A 4) 71 ek (5)

2-5 HAAAE FE BYUA?

ER 7 %3~59] gopr} g}
=) (o) ¥ rh(3) oFhe T (4) FRAYL(G)
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> SE7IA0 2§ HBLICE
3-1 Z71& AF &+ "@AdY7n?
Aok (1) 7HE (2) 1dof 1~2%(3) A& (4) AFAe 1 FAAsTH5)
3-2 #A7E ¥2 TU, Hid zwd, 714, 7H, FE Fol 34 IAY dsU? (84 E= #A)
ook (1 7+ (2) 1dof 1~2%(3) A (4) AR FAABTH(5)
> Uy 27| Hatof st HELIC
4-1 AA o2 Q3 F4o] AU dd Hol] sU7A? (84 £ IA)
ok (1) o7t (2) 7HEA A (3) ZEARSA (4) o] & A gZAH(5)
4-2 olEx mRAOF Q3 FAo AAY W Hol IFUA? (A E&= #A)
otk (1) ozt (2) 7HEA A (3) ZFATZA (1) o] & A 35 AH(5)
-3 °‘?—1]E7l’“ H@ol AAY AW FHo] FY7t? (“"“H EE= 3A)
ok (1 o7t (2) 7HEA A (3 ZFATZA (1) o] & A 35 AH(5)
> sHEE st AEALC
5-1 ofo] 9] SWAZHE FEFYU? (YY)
~4A7E (1) 4~5A17H2) 6~TAIZH(3) 8~9A17H(4) 10A1ZE~(5)
-2 otoj7} FE & F A+ AL BsU? (HYA)
gk (1) 7HE A TH2) £39t3) A& 91k (4) A3ttt (5)
5-3 AHA IZZo|E AF st HYY?
A 7HE 9 tH2) FZAHE) A& 9 tH(4) A BHeH(5)
1241 (4) 1A] ~

5-4 obol7t HEE A AAYYA?
11X (3)

1) 10A1(2)

~ 9/\]



4ol thet REA - 2AX Q019 et 149
> 7|Et HEYLICE
6-1 717 99" Aol A1
A @ 14(2) 2~34(3) 43] o]4H(4) A3t (5)
T-1 ololk £ AF S AYUA?
A o ergeH(1) 7HE(2) F1~23](3) F33]0]4H(4) A9 WL (5)
E4 A HS Kg ( ) B2a 7 Cm/ Cm
2 7| Cm / Kg ( L) Sy 7| Cm/ Kg(




