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Infantile risk factors for obesity in preschool children

Sun Ju Park, M.D., Jae Won Moon, M.D., Hyun Ji Kim, M.D. and Min Jung Cho, M.D.

Department of Pediatrics, Wallace Memorial Baptist Hospital, Busan, Korea

Purpose : Childhood obesity is a problem that places a child at great risk for becoming an obese adult. To prevent obesity,
it is important to focus on early life risk factors that may contribute to childhood obesity. The aim of this study is to find

obesity-causing infantile risk factors in preschool children.

Methods : A total of 223 children aged 3 to 5 years old from Busan were the subjects of this study. We calculated their
body mass index (BMI) and classified them into two groups (normal weight and overweight/obese children). Information
regarding parental weight and height, mother's educational level and employment status, birth weight, feeding patterns, start
time of weaning, duration of night feeding, and fosterer was obtained by using questionnaires.

Results : There were 68 (30.5%) overweight/obese children and 155 (69.5%) normal weight children. Overweight/obese
children were significantly associated with formula milk feeding, rapid weight gain during the first 6 months, and maternal
obesity (P<0.05). There were no statistical differences in paternal obesity, mothers educational level and employment status,
birth weight, start time of weaning, duration of night feeding, and fosterer between the normal and overweight/obese children.
Conclusion : Although healthy diet and regular exercise will remain the cornerstones of weight management in obese
children, our data supports the view that education about maintaining a normal weight could be introduced much earlier in
families with high-risk children. (Korean J Pediatr 2008;51:804-811)
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Infantile risk factors for obesity in preschool child
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Table 1. Body Mass Index of the Children
3-3.5 years 3.5-4 years 4-45 years 45-5 years Total
Variables No. (%)
BMI (Mean=*SD)
Male
Normal weight 159+14 157+1.2 156*+15 155*14 15714
24 (10.7) 19 (8.5) 17 (7.6) 24 (10.7) 84 (37.7)
Overweight 179+04 17.8+04 17.9+04 177105 17.8+0.4
4 (1.8 5 (2.2) 4 (1.8) 7 (31 20 ( 9.0)
Obesity 19.0+0.6 18.9+0.6 19.0+05 19.3+0.8 19.1+0.6
4 (1.8 3 (1.3) 3 (1.3) 5(22) 15 ( 6.7)
Female
Normal weight 16.0+1.2 155+1.3 154*+15 156*+1.2 156+1.3
23 (10.3) 18 (8.0) 15 (6.7) 14 ( 6.2) 70 (31.4)
Overweight 17.7+04 176+04 176+04 18.0%£0.0 17.7%+0.3
7 (31 4 (1.8) 6 (2.7 1004 18 ( 8.1)
Obesity 187+05 18.6+05 18.8+0.7 188*0.6 18.7%+0.6
5(22) 3 (1.3) 4 (1.8) 3 (1.3 15 ( 6.7)

Abbreviations : BMI, body mass index; SD, standard deviation
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Table 2. Characteristics of Children and Parents

Variables Number (%)
Children

Normal weight 155 (69.5)

Overweight/Obesity 68 (30.5)
Father's BMI (kg/m?

<25 149 (66.8)

>25 74 (33.2)
Mother's BMI (kg/m?

<25 192 (86.1)

>25 31 (13.9)
Mother’'s employment status

Unemployed 162 (72.6)

Employed 61 (27.4)
Mother’s educational level

<High school 98 (43.9)

>College 125 (56.1)
Fosterer for 0-6 months

Mother 199 (89.2)

Except mother 24 (10.8)
Fosterer for 7-12 months

Mother 200 (89.7)

Except mother 23 (10.3)
Feeding patterns

Breast feeding 95 (42.6)

Mixed feeding 60 (26.9)

Formula milk feeding 68 (30.5)
Duration of night feeding (months)

<12 59 (26.5)

12-24 154 (69.0)

>24 10 ( 4.5)
Start time of weaning (months)

4-6 64 (28.7)

>6 159 (71.3)

Abbreviation : BMI, body mass index

3. CH&! otS2lntA|S/HI2 o{F 0 ME T2, 0152
MAAZ Hlw

obsol AT o)l A9k B AFA Aol wE =
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oA AT ADRA G A7 584+69 kg, 222424 kg/
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o 6-1271€3 AT ke FASHE L3 ASAFTLLAA
H xpol7b gllod 0-671E 3] AT S7he AT ol
A 5.0%1.0 kg, AFAZFTANA 42410 kgoZ FAFTAH +
A EA YRS THP<0.05, Table 3).
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oL}, ol
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i B0 BATHETY o AAAdE B
Sl 3] logistic regression analysisE Al33 A3} oy
o] ARG} 74 5 o5 Hwke] 1.2981(95% Confi-

Table 3. The Anthropometric Measurements of Parents and
Children according to the Children Obesity

NWC OWC/OBC

Variables P-value

Mean®tSD  Mean+SD

Father weight (kg) 72.3£8.0 725181 0.85
height (cm) 173.6+4.3 173.1+4.6 0.50
Father BMI (kg/m’) 239+25 241422 0.64
weight (kg) 54.0£6.7 58.4%6.9 <0.05"
Mother height (cm) 161.8+4.3 162.1+3.7 0.60
BMI (kg/m’) 20.62.3 222424  <0.05"
Birth weight (kg) 3304 3.3%10.5 0.60
Weight gain from birth
to 6 months (kg) 42%+1.0 50%=1.3 <0.05"
Weight gain from 6
to 12 months (kg) 2710 29+1.0 0.32

"P<0.05 between normal weight children and overweight/obese
children by t-test

Abbreviations : SD, standard deviation; BMI, body mass index;
NWC, normal weight children; OWC, overweight children; OBC,
obese children
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Table 4. The Association of Parental and Children Characteristics with Overweight/Obese Children

Variables Number of NWC (%) Number of OWC/OBC (%) P-value
Father's BMI (kg/m?)"
<25 105 (67.7) 44 (64.7) 0.658
=25 50 (32.3) 24 (35.3)
Mother BMI (kg/m%)"*
<25 146 (94.2) 46 (67.6) <0.001
=25 9 (58 22 (32.4)
Employment status”
Unemployed 110 (71.0) 52 (76.5) 0.396
Employed 45 (29.0) 16 (23.5)
Educational level”
<High school 63 (40.6) 35 (51.5) 0.134
>College 92 (59.4) 33 (48.5)
Fosterer for 0-6 months”
Mother 138 (89.0) 61 (89.7) 0.881
Except mother 17 (11.0) 7 (10.3)
Fosterer for 7-12 months”
Mother 138 (89.0) 62 (91.2) 0.628
Except mother 17 (11.0) 6 ( 8.8)
Feeding patternsT
Formula milk feeding 56 (36.1) 39 (57.4) <0.001
Mixed feeding 35 (22.6) 25 (36.7)
Breast feeding 64 (41.3) 4 (59
Duration of night feeding
(months) "
<12 44 (28.4) 15 (22.0) 0.530
12-24 105 (67.7) 49 (72.1)
=24 6 (39 4 (59
Start time of weaning
(months)”
4-6 39 (25.2) 25 (36.8) 0.078
=6 116 (74.8) 43 (63.2)

Abbreviations : BMI, body mass index; NWC, normal weight children; OWC, overweight children; OBC, obese children

chi-square test, Tchi-square test for the trend

Table 5. The Factors associated with Childhood Obesity

Variables OR 95% CI
Maternal BMI 1.29 1.12- 1.49
0-6 month weight gain 1.62 1.21- 2.17
Feeding patterns

Breast feeding 1.00 -

Mixed feeding 12.3 3.58~ 42.08

Formula feeding 11.3 3.51- 36.21

Abbreviations : BMI, body mass index; OR, odds ratio; CI, con-
fidence interval

dence interval [CI]: 1.12-1.49) =93, 0-67143t AZF S7H7t
word ooyl minkel A7) 1.6281(95% CI: 1.21-2.17) =%e
, TR E S9Y obso] EAFHE ¥ ofsol s wut

o1 %7} 11.3¥(95% CI: 351-36.21) © *=ttH(Table 5).
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