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( Abstract )

A Pilot Study for Analysis of Genetic and Environmental Factors on
Final Adult Height

Choi Min Hyung - Lee Jin Young
Department of Pediatrics, College of Oriental medicine, Kyunghee University

Objectives
Purpose of this study is to analyze and to estimate which and how much genetic and environmental factors
have affected on growth. Also, a method of final height prediction can be developed from this study results.

Methods
Correlation analysis and categorical regression analysis were conducted between genetic and environmental
factors correlated with the final adult height, through survey from 171 male.

Results

Mid parental height, neonatal body weight, intake frequency of beef, chicken, milk, fruits and coffee, sleep
quantity and quality during the elementary school and sleep quantity during the middle school have affected
on the final adult height. And a regression equation with 0.494 for coefficient of determination was obtained.

Conclusions

Mid-parental-height has the most affected on the final adult height. Among environmental factors, food and
sleep have significantly affected, but exercise doesn’t. Among foods, meal, beef, and milk intake have
remarkably affected on the final height, and chicken and fruit also have affected in some degree, but coffee has
affected badly. Among sleep habits, sleep quantity during the elementary school has the most affected, sleep
quality during the elementary school and sleep quantity during the middle school also have affected in some
degree on final height. The younger the age is, the more sleep have affected and sleep quantity have more
affected than sleep quality. Neonatal weight also has remarkably affected on the final height. Through this
analysis, the final adult height can be predicted using regression equation which covers 49.4% of genetic and
environmental factors.

Key words : Final adult height, Growth, Genetic factor, Environmental factor, Regression analysis
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Table 1. Information of Subjects
Characteristics Effective value Missing value Values
Age(year) 171 0 25+3.40
Height(cm) 171 0 175.87£5.30

1) Values are mean + SD

40

30

Frequency
8
1

Height

Figure 1,

Histogram of subject's height
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Table 2. Correlation between MPH and Height

Characteristics Correlation

Sig

MPH 0.520"

<0.001

1) MPH (Mid-parental height)
2) Correlation coefficients is Pearson correlation coefficient.
3) ** . Correlation is significant at the 0.01 level (2-tailed)

Table 3. Correlation between Meal and Height

Characteristics Correlation Sig
Breakfast -0.028 0.715
Lunch 0.106 0.166
Dinner 0.105 0.270
Meal 0.124 0.107
1) Meal = Lunch x2 + Dinner x3
Table 4. Correlation between Food and Height
Characteristics Correlation Sig
Bean, tofu, soybean milk 0.042 0.583
Beef 0.230" 0.002
Chicken 0.154' 0.044
Pork 0.052 0.499
Egg 0.031 0.688
Fish 0.019 0.804
Anchovy 0.034 0.663
Fruit 0.127 0.098
Milk 0.023 0.761
Instant noodle 0.090 0.240
Cracker 0.041 0.598
Pizza 0.121 0.115
Carbonated drink 0.143 0.062
Coffee 0.001 0.990
Green tea 0.040 0.602
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 Exercise
Characteristics Correlation Sig
Intense exercise 0.052 0.499
Moderate exercise 0.040 0.603
Walking -0.074 0.334
Weight training 0.009 0.908
Stretching 0.083 0.282
(2) AAret A +58, A9, 52 AE g At oA 2t

229} AlAbe] ABAA = Gol8k ATyt oA ¢ (Table 4).
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Characteristics Correlation Sig
Sleep quantity - elementary school 0.228" 0.003
Sleep quality - elementary school 0.156" 0.042
Sleep quantity - middle school 0.133 0.084
Sleep quality - middle school 0.126 0.101
Sleep quantity - high school 0.102 0.185
Sleep quality - high school 0.052 0.503
1) ** : Correlation is significant at the 0.01 level (2-tailed)
2) * : Correlation is significant at the 0.05 level (2-tailed)
Table 7. Height Difference according to Disease (Paired t—test)
Characteristics Sig
Rhinosinusitis 0.972
Asthma 0.307
Atopic dermatitis 0.805
Table 8. Correlation between Other Factors
Characteristics Correlation Sig
Neonatal body weight 0.183" 0.016
Pregnancy period 0.010 0.895
Breast feeding period 0.097 0.214
1) * : Correlation is significant at the 0.05 level (2-tailed)
Table 9. Height Difference according to Other Factors (Paired t—test)
Characteristics Sig
Natural childbirth 0.801
Odontoplasty 0.810
Table 10, Correlation between Genetic-environmental Factors
Characteristics Correlation Sig
MPH 0520 <0.001
Meal 0.124 0.107
Beef 0.230" 0.002
Chicken 0.154" 0.044
Fruit 0.127 0.098
Stretching 0.083 0.282
Sleep quantity - elementary school 0.228" 0.003
Sleep quality - elementary school 0.156" 0.042
Sleep quantity - middle school 0.133 0.084
Sleep quality - middle school 0.126 0.101
Sleep quantity - high school 0.102 0.185
Neonatal body weight 0.183" 0.016
1) ** : Correlation is significant at the 0.01 level (2-tailed)
2) * : Correlation is significant at the 0.05 level (2-tailed)
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Hole, B3 3 FE4] (Categorical regression analy-
sis, CATREG)S 3}5< u, Rz(squared correlation multi-
ple coefficient)ZE-S 0.494, A E R(adjusted correlation
multiple coefficient)Zk-2 0.4347} UkTHTable 11).

¥ 73} A9 (standardized coefficient)s= MPHS] 739
0.468, NW+= 0.188, 2] Ah= 0.182, £1.7]= 0.178, &
A7]E 0.087, & 0.164, JYL 0063, AF=
-0.119, 258t FHY ¥& 0.243, 25w THY

Table 11. Summary for Categorical Regression Analysis
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3 7ko 2 fAA -

19 92 9v)
Fahe, A0
911, ol EalA

R R square

Adjusted R square

Standard error of the estimate

0.703 0.494

0.506

1) Multiple correlation coefficient (R), Squared correlation coefﬁcient(Rz), Adjusted multiple correlation coefficient(ad;. R)

2) Predictors : MPH, NW, meal, beef, chicken, milk, coffee, sleep quality - elementary school, sleep quantity - elementary school, sleep quantity

- middle school
3) Dependent variable : height

Table 12, Standardized Coefficients of Genetic and Environmental Factors

Standardized coefficient

Predictors . F Sig.
Beta Bootrap(1000) of estimates of Std. error
MPH 0.468 0.063 1 55.465 <0.001
NW 0.188 0.062 1 9.175 0.003
Meal 0.182 0.175 1 1.083 0.300
Beef 0.178 0.189 3 0.888 0.449
Chicken 0.087 0.219 1 0.159 0.690
Milk 0.164 0.180 2 0.832 0.437
Fruit 0.063 0.173 3 0.131 0.942
Coffee -0.119 0.118 1 1.021 0.314
Sleep quantity of elementary school 0.243 0.107 2 5.149 0.007
Sleep quality of elementary school 0.083 0.103 2 0.657 0.520
Sleep quantity of middle school 0.029 0.093 1 0.097 0.756
1) Dependent variable : Height percentage
Table 13. Quantization of MPH
Category(cm) Quantization Influence Category(cm) Quantization Influence
164 -2.168 -1.015 174 0.550 0.257
165 -1.897 -0.888 175 0.822 0.385
166 -1.625 -0.761 176 1.094 0.512
167 -1.353 -0.633 177 1.366 0.639
168 -1.081 -0.506 178 1.637 0.766
169 -0.809 -0.379 179 1.909 0.893
170 -0.537 -0.251 180 2.181 1.021
171 -0.265 -0.124 181 2453 1.148
172 0.006 0.003 186 3.812 1.784

173 0.278 0.130
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24 TH(Table 15).

Table 14. Quantization of Neonatal Birth Weight

Category(Kg) Quantization Influence Category(Kg) Quantization Influence
2.20 - 2.60 -1.932 -0.363 3.50 - 3.75 0.629 0.118
2.67 - 2.90 -1.292 -0.243 3.80 - 4.00 1.270 0.239
3.00 - 3.20 -0.652 -0.123 4.10 - 4.95 1.910 0.359
3.25 - 340 -0.011 -0.002

Table 15, Quantization of Meal

Category Quantization Influence Category Quantization Influence
15 -11.393 -2.074 20 0.124 0.023
16 -4.375 -0.796 21 0.124 0.023
17 -0.596 -0.108 22 0.124 0.023
18 0.124 0.023 23 0.124 0.023
19 0.124 0.023 25 0.124 0.023

Table 16. Quantization of Beef

Category Quantization Influence Category Quantization Influence
1 -4.232 -0.753 6 0.549 0.098
2 -3.206 -0.571 7 0.549 0.098
3 -0.631 -0.112 8 0.549 0.098
4 -0.631 -0.112 9 0.549 0.098
5 0.549 0.098 10 0.549 0.098

Table 17. Quantization of Chicken

Category Quantization Influence Category Quantization Influence
1 -4.232 -0.024 6 -0.275 -0.024
2 -3.206 -0.024 7 3.640 0.317
3 -0.631 -0.024 8 3.640 0.317
4 -0.631 -0.024 9 3.640 0.317
5 -0.275 -0.024 10 3.640 0.317

Table 18. Quantization of Fruit

Category Quantization Influence Category Quantization Influence
1 -6.633 -1.041 7 0.042 0.007
3 -4.624 -0.726 8 0.042 0.007
4 0.042 0.007 9 0.042 0.007
5 0.042 0.007 10 4.567 0.717

N

0.042 0.007
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Category Quantization Influence Category Quantization Influence
1 -2.233 -0.234 6 -0.537 -0.056
2 -0.537 -0.056 7 -0.537 -0.056
3 -0.537 -0.056 8 1.278 0.134
4 -0.537 -0.056 9 1.278 0.134
5 -0.537 -0.056 10 1.278 0.134
Table 20. Quantization of Coffee
Category Quantization Influence Category Quantization Influence
1 -0.863 0.103 6 1.159 -0.138
2 -0.863 0.103 7 1.159 -0.138
3 1.159 -0.138 8 1.159 -0.138
4 1.159 -0.138 9 1.159 -0.138
5 1.159 -0.138 10 1.159 -0.138
Table 21. Quantization of Sleep Quantity of Elementary School
Category Quantization Influence Category Quantization Influence
2 -8.470 -2.058 4 0.263 0.064
3 -0.795 -0.193 7 0.333 0.081
Table 22, Quantization of Sleep Quality of Elementary School
Category Quantization Influence Category Quantization Influence
1 -0.855 -0.071 4 -0.549 -0.046
2 -0.549 -0.046 5 1.778 0.148
3 -0.549 -0.046
Table 23. Quantization of Sleep Quantity of Middle School
Category Quantization Influence Category Quantization Influence
2 -2.542 -0.073 4 1.304 0.004
3 -0.393 -0.002 5 1.417 0.004
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