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Risk Factors of Obesity by Body Mass Index in Preschool Boys

Yoon, Ji Young" - Park, Hye Sook™™ - Chang, Namsoo™

Department of Food and Nutritional Sciences,” Department of Preventive Medicine,”
Ewha Womans University, Seoul 120-750, Korea

ABSTRACT

This study was carried out to identify dietary risk factors for childhood obesity. The study subjects were male children,
aged 2 — 6years, who were enrolled in nursery schools and kindergartens. We obtained anthropometric measurements
from 949 boys and dietary questionnaires from 253 boys. The subjects were classified into two groups using the BMI
criteria; normal (n=200) group with the BMI below 85th percentile and the obese group with the BMI at 85th percentile
and above (n=353). The logistic regression analysis showed that the odds ratios (OR) for obesity were, birth weight
greater than 4.0 kg (3.27), increased meal speed (4.98), the frequency of overeating more than twice a week (2.63),
the consumption of cooked rice more than one bowl per meal (2.77), the consumption of milk and dairy products less
than 5 times a week (2.81), and increased maternal meal speed (1.98). Stepwise multiple logistic regression analyses
showed that the variables which contribute to obesity significantly were birth weight greater than 4.0 kg (OR 5.19), the
frequency of overeating more than twice a week (OR 2.51), the consumption of cooked rice more than one bowl per
meal (OR 2.74), and the consumption of milk and dairy products less than 5 times a week (OR 4.43) (p <0.0001). The
results of this study indicate that dietary habits of both children and of their mothers as well as child’s birth weight are
important variables that contribute to childhood obesity. (Korean J Nutrition 37(2): 123 ~131, 2004)

KEY WORDS : obesity, preschool children, body mass index, food habits.
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Table 1. Anthropometric measurements of the subjects

= 85th <85th
percentile percentile
(n = 53) (n = 200)
Age (years) 41+ 12" 40+ 11
Height (cm) 106.3 = 8.2 104274
Weight (kg) N.4+37™ 173225
Birth weight (kg) 35+ 05" 33+05
Waist circumnference (cm) 549 + 41 498 + 3.0
Hip circumference (cm) 604+ 477 55135
Mid-arm circumference (cm) 185 + 1.9 163+ 1.2
Triceps skinfold thickness (mm) 17.0 £ 517 119+38
Armn muscle 132+ 13" 126=13
circumference (cm)
Arm muscle area (cm?) 140 + 2.8™ 12.7 £ 26
BMI (kg/m?) 189 £ 1.5 158 £09
WHZ¥ 1.9+1.0™  -02+06
WAZ" 1.7 £ 1.4 00+08
HAZ® 03110 0.1+08
1) Mean + S.D.

2) Significantly different at « = 0.05 by Student f-test (x+: p <
0.01, =++: p<0.001)

3) Weight for height Z-score

4) Weight for age Z-score

5) Height for age Z-score

% 94 ( < 0.01), BMI, 213huAF (weight for
height Z—score - WHZ) (p < 0.001), dZ == (we-
ight for age Z—score - WAZ) (p < 0.001)°] BMI 85%
A4 o]l o] BMI 858914 mrkel ol njs 9
Hog 3t obse B 4 ATE BMI 8589
o[l Lol BMI 85%-915 v|Ri]l e Hls| fFo=
Y E34H (p<0.01).

2. Hige| F¥2 0A= 291
Hlkell Q&S WA 241 BMI 85844 o4kl
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Table 2. Logistic regression analyses of demographic characteristics for obesity

= 85th percentile

< 85th percentile

Factors Odds ratio 95% ClI p"
n (%) n (%)

Family total income

<3,000,000Wwon/month 36 69.2 167 814 1.00

2 3,000,000Won/month 16 30.8 36 18.7 1.94 097 - 3.87 0.06
Family food expenditure

<400,000Won/month 32 62.8 136 73.9 1.00

= 400,000Won/month 19 37.3 48 26.1 1.68 087~ 3.24 0.12
Number of family

<4 36 750 126 689 1.00

=5 12 250 57 312 0.74 036— 1.52 0.41
Child has siblings

No 14 29.8 39 227 1.00

Yes 33 70.2 133 77.3 0.69 0.34~ 1.42 0.31
Birth order

= Second 19 4.3 74 46.3 1.00

First 27 58.7 86 53.8 1.22 0.63—- 2.38 0.55
Living with grandparents

No 38 80.9 138 80.2 1.00

Yes 9 19.2 34 19.8 0.96 042- 218 0.93
Mother has a job

No 29 56.8 118 64.5 1.00

Yes 23 44.2 65 3565 1.44 0.77— 269 0.25
Mother’s education level

< High school 2 4.1 5 2.8 1.00

> College 47 95.9 177 97.3 0.66 0.13- 3.53 0.63
Father’s education level

< High school 1 2.2 4 25 1.00

= College 44 97.8 159 97.6 1.1 0.12-10.16 0.93

1) Significant p-values (p <0.05) are givenin *»’

Table 3. Age. height, weight and BMI of the subjects’ parents

> 85th percentile <85th percentile

{(n = 53) (n = 200

Mother Age (years) 334 + 3.6" 327 +37

Height (cm) 160.7 + 4.2 160.4 + 4.6

Weight (kg) 55.7 + 8.0 55.7 + 6.8

BMI (kg/m?) 216+ 27 217 £26
Father  Age (years) 3568 +4.2 358 +40

Height (cm) 1725+ 50 173.1 + 4.4

Weight (kg) 704 + 9.3 695+ 89

BM! (kg/m?) 237 £ 26 232+ 25
1) Mean + S.D.

=& Z%E vebict (OR 1.94,p = 0.06).
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Table 4. Logistic regression analyses of birth weight and parental BMI for obesity
= 85th percentile <85th percentile

Factor n % n % OR 95% ClI p"
Birth weight

<4.0kg 42 810 179 93.7 1.00

= 4.0kg 9 18.0 12 6.3 3.27 1.29 - 8.29 001"
Mother’s BMI

<25 kg/m’ 42 93.3 155 89.1 1.00

= 25 kg/m? 3 6.7 19 10.9 0.58 0.17 —2.06 0.10
Father’'s BMI

<25 kg/m’ 29 69.1 133 80.6 1.00

= 25 kg/m’ 13 310 32 19.4 1.86 0.87-3.98 o.mn
1) Significant p-values {(p<0.05) are givenin '+’
Table 5. Logistic regression analyses of food habits of the subjects for obesity

= 85th percentile <85th percentile

Factor n (%) n (%) OR 95% ClI p'
Feeding type during the first 3 months

Breast feeding 19 359 63 31.7 1.00

Formula or breast + formula 34 64.2 136 68.3 0.83 0.44—- 1.57 0.56
Food habit scores

> The average (42marks) 35 67.3 136 694 1.00

<The average (42marks) 17 32.7 60 30.6 110 057- 212 0.77
Meal skipping

Lunch or dinner 20 46.5 60 43.8 1.00

Breakfast 23 53.5 77 56.2 090 045- 1.78 0.75
Meal regularity

Regular 31 62.0 126 670 1.00

Irregular 19 380 62 33.0 1256 0.65- 238 0.51
Meal speed

Normal or slow 42 840 183 96.2 1.00

Fast 8 16.0 7 3.7 4.98 1.71-14.49 0.003"
Frequency of overeating

< 1 times/week 28 58.3 129 78.7 1.00

> 2 times/week 20 a41.7 35 21.3 2.63 1.33~ 622 0.006"
Largest meal

Breakfast or lunch 3 6.7 9 6.3 1.00

Dinner 42 93.3 135 93.8 093 024- 3.61 0.92
Bedtime snacking

No 39 81.3 162 85.7 1.00

Yes 9 18.8 27 14.3 139 0460- 3.18 0.44
Unbdlanced diet

No 26 55.3 119 66.9 1.00

Yes 21 44.7 59 33.2 163 085- 3.13 0.14
Amount of cooked rice/medadl

<1 bowl 30 57.7 165 79.1 1.00

= 1 bow! 22 423 4] 20.9 2.77 1.45—- 531 0.002"

1) Significant p-vatues (p<0.05) are givenin '’
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Table 6. Logistic regression analyses of intake of food groups of the subjects for obesity

> 85th percentile

< 85th percentile

Factor n (%) n (%) OR 95% Cli p"
Cereals and grain products

< 2 times/day 25 510 72 39.3 1.00

= 3 fimes/day 24 49.0 111 60.7 0.62 0.33~1.17 0.14
Meat, fish, eggs. beans

< 1 times/day 27 55.1 91 48.9 1.00

> 2 times/day 22 44.9 95 511 0.78 0.42-1.47 0.44
Vegelables, seaweeds, mushrooms

= 2 times/day 18 38.3 85 46.7 1.00

< 1 times/day 29 61.7 97 53.3 1.41 073-272 0.30
Fruits

= 3 times/week 39 79.6 154 837 1.00

< 2 times/week 10 204 30 16.3 1.32 0.59~2.92 0.50
Fried foods

< & fimes/week 33 70.2 116 64.4 1.00

Everyday 14 298 64 356 0.77 0.38~-1.54 0.46
Miltk and dairy products

Everyday 31 63.3 155 829 1.00

< 6 times/week 18 36.8 32 17.1 2.81 1.41—-5.63 0.004"
Snacks, chocolates, candies,

carbonated beverages

< 5 fimes/week 22 44.0 79 423 1.00

Everyday 28 56.0 108 57.8 0.93 050-1.75 0.82
High fat meats

< b times/week 26 520 108 58.4 1.00

Everyday 24 48.0 77 416 1.30 0.69 —2.42 042
instant foods

Rarely 22 44.0 74 40.9 1.00

> 1 fimes/week 28 56.0 107 59.1 0.88 0.47 -1.66 0.69
1) Significant p-vatues (p<0.05) are givenin '+’
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Table 7. Logistic regression analyses of food habits of the subjects’ mother for obesity

> 85th percentile

<85th percentite

Factor n (%) n (%) OR 95% ClI p'
Food habit scores

= The average (40marks) 35 67.3 147 750 1.00

< The average (40marks) 17 32.7 49 25.0 1.46 0.75-2.83 0.27
Meal skipping

Lunch or dinner 17 34.7 54 32.9 1.00

Breakfast 32 65.3 110 67.1 0.92 0.47-1.81 0.82
Meal regularity

Regular 22 431 96 50.5 1.00

Irregular 29 56.9 94 49.5 1.37 0.72-251 0.35
Meal speed

Normal or slow 32 62.8 148 76.7 1.00

Fast 19 37.3 45 23.3 1.95 1.01-3.77 005"
Frequency of overeating

< 1 fimes/week 24 50.0 99 55.3 1.00

= 2 times/week 24 50.0 80 44.7 1.24 0.65—2.34 0.51
Largest meal

Breakfast or lunch 10 20.8 21 12.2 1.00

Dinner 38 79.2 181 87.8 0.53 023-122 0.13
Bedtime snacking

No 38 77.6 183 884 1.00

Yes M 22.5 20 11.6 2.21 0.98-501 0.06
Unbalanced diet

No 35 71.4 143 80.8 1.00

Yes 14 28.6 34 19.2 1.68 0.82-3.47 0.16

1) Significant p-values (p<0.05) are givenin "=’

Table 8. Stepwise multiple logistic regression analyses for selected risk factors for obesity

Significant independent variable  df Parameter Standard hi- Pr> OR (95% CI)
estimate error Square chisq

Birth weight 1 1.6462 0.6578 6.2629 0.0123 5.19 (1.43-18.83)
= 40 kg

Frequency of overeating 1 0.9218 0.4265 46713 0.0307 251 (1.09- 5.80)
= 2 fimes/week

Amount of cooked rice 1 1.0094 04171 5.8575 0.0155 274 (1.21 = 6.2
=1 bowl/meal

Mitk and dairy products 1 1.4879 0.4471 11.0722 0.0009 4.43 (1.84-10.64)
= 5 times/week

—2 log likelihood = 201.665 df =4 p <0.0001

W82 (OR 2.51), & 7]o) ¥& &k 371 ol%
(OR 2.74), $-F4 HA1%

AF7Y F 53] ot wild 4]
#sHA] SE&TF (OR 4.43) vigto] & 3go] =St 2

Az A4 d¥HE Uehle 2 log L (-2L0) 9
ko] 201.665% FoH 02 FA Ugiet (p<0.0001).

¢
2

Ti= v

-

F2~64 obgs tido s AAASE HAl

slo] BMI 8589FE 7508 u|ihe #Bysle] 4
AHE B8 dold nitke)] Q&g F=
t} ol Hlwlo] giF FQ & 092 &4 HE (OR
5.19), oFs9 4] 3= (OR 2.51), oS d7)dl 43
3= el oF (OR 2.74), /v FAF H39E (OR
4.43)3+ (p<0.0001).

Ffolrle] Aol HEEQ aqle] #Esh) vrﬂ% |
HIRke] A1 = o] HA] dovt 2AAF,
I} BHF 7178 FRO] AF2 BMIL, ojHye] 8t AL
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okzo] Hltto] & AF&o] 34 (OR 2.63, p = 0.006).

A5ue AFo] b5 W17 oS ofF
el B3 A5ue 3N e 4FS 79
AF HAFES BHAYIE DS ous) Fash”
Kim 573 Park 59] o4 ]git o}59) A} &
/b fUM0R WET o] Hge] 2 G nch
T TSN, You 570 AT mE A b

RHS fustmE WA8) He Agwoze 4] Bast
THIL 34w gle} AAk S AlS Bl w3
28 gqlojet @ % itk Park 5% Kim 579 97

oA Hlgkro] BMI 85% BivkQl Tl nisjx AJAl=
o] 2 AoF vEhed], € AR e He vt
o] ¥o] gk F7] 0]]l opgo} vlute] & gl FuTh
(OR 2.77, p = 0.002).

obgl AF AF A AT B AFeld S 2 fA
5 Y B G2 ofFol vivte] & AF-Eo] o F3tw
(OR 2.81, p = 0.004), Park 5%& n|ulo}i9] A4
EFU BT, Al digh 7|35 fejAHog yry
g @ AAR), Uz, Bzl 5o AEd e
71357 98 eq FA vEbdti RS}l olgjd
FAL Aol 713 R7F B2 AEFTE RS T A
H|REO 2 o]3E 7lgdo]  RoF Holn meEly 7|3
5 A Aalsh v|nke 21 AuaAr) olg slew A
ZHTE o frotr]e] Arplgolt AFEe] AL oy
Y7l FEAQl s okt B dfoA oo A
e ATHE 23 ofrud W A} £57} ofF-29] B

Rt @S vA= Ao HERdt (OR 1.95, p = 0.05).

olid AHE T A AT, sl Asut ofnly

o AT B AT obFY lRke] G2 7|AE: 2

S & & Uik 28l BMI 85%-9 o)Al 73 BMI
8574 vlmlel 7 Aol AL EAL vlus ¥ 2
3} olz3} ojmu] BF BMI 85895 o)Akl Fo| ulgt
23R o A5¥E v Bol 711 Qlvky A4E, o]
2]gt Ago] ninte] YIS E Ao AlmHrh L3
o{@0]9] Agye] v|X)E= Rre] o] AYE RE 2}
Aol SHRE AGHE AEF w3g 718ojop & Aoz

2k,

BMI 852914 ol42) 3 nlaiel & ¥kl A73
& 291, A9 29, A& 2ol vlge] HAE Y

=i
ol 949%-& o F AAAS

o
=
AABAT, o] F BMI 85&95 o4 5383 ulrk

BMI 858955 71502 uH|9hg W ste] vlato] o
AL EAAE ARENG A7, {olFE
%71 W 7% (OR 4.98), 34 AFo)
7% (OR 3.27), oFso] +Hu fAIES
o Wz k2 739 (OR 2.81), oFgo] 7)o W&
739 (OR 2.77), oFgo°] F 23] o4
A3h= 79 (OR 2.63), ol ] AAx} 57} w2 739
(OR 1.95)7} o}&-9] ngte]| J3s nlX= A2 Vel
o} wjgke] PEE w|XE o2 Yehd fEUES
T EAAE AT A, okFe] ninte] g Fo
A5 2AL 4 AF (OR 5.19), oFz9] 34 314 (OR
2.51), oFg2 @7l Ak e & (OR 2.74),
U FAE AHWNE (OR 4.43) 90 (p<0.0001).
o)4¥ BMI 85795 o4l Z$-9} v]9kl 495 u)
WE 3l Ao} vlgle] S v|XE 215 vl &
A3, 24 AF, oksH oujye] A5l IS 7H e
Ao et

o
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