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ABSTRACT

The purpose of this study was to investigate the possible causal factors of obesity in women
with child-bearing experiences in efforts to provide optimal information for the prevention and/
or treatment of obesity. Seventy one women with child-bearing experiences were divided into
five groups based on the degree of obesity by BROCA method ; normal weight, overweight,
and obesity which was further divided into three groups of light, moderate, and severe obesity.
Various anthropometric measurements, overall cating habits, and dictery intakes were assessed
for each group. Out of eighteen anthropometric factors associated with obesity, thirteen
measurements were represented to be valid for the diagnosis of obesity. Body fat % which was
analyzed by Bioelectrical Impedance Fatness Analyzer were 24.76%, 28.05%, and 29.8% for
normal, overweight, and obesity group respectively. WHR(waist to hip ratio) or BMI{body
mass index) widely used index was also resulted to be valid as a predictor of obesity. Waist
circumference which represents abdominal fat mass showed a good correlation with body fat%.
The analysis of dietary intakes suggested that the overintakes of total caloric may not be the
only causal factor of obesity, rather the amount of daily protein, fat, and carbohydrate intakes
or the physical activity level would be more closely related with the prevalence of obesity.
Further investigation considering more variety of food composition of diet and the activity level
involving larger number of subjects would be needed. (Korean J Nutrition 30(2) : 201~209,
1997)
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Fig. 1. Fat % and BMI in each group.

Table 1. Various anthropometric measurements of study groups

Group 1 Group 2 Group 3 Group 4 Group 5
normal overweight light obesity  moderate obesity severe obesity F-value
n=11 n=24 n=12 n=21 n=3

AGE 35.9(3.14)” 36.83(.59) 35.08(4.20) 39.61(5.58) 37.00(2.26)
Height(cm) 159.6(3.56) 157.41(6.17) 156.81(5.45) 157.29(5.25) 153.76(5.16)
Weight(kg) 55.09(3.200”  59.25(7.15°  64.24(6.50)°  70.37(6.39) 79.46(5.35)° 1877
(MP® 529.09(30.73F  521.37(40.16)° 502.41(36.46) 491.57(51.06)°  450.66(50.8)" 3.9
FAT(%) 24.76(2.86)° 28.05(3.55) 29.80(3.03)™ 33.53(4.94)® 37.30(6.33)° 12.58%**
FAT(kg) 13.68(2.05)° 16.70(3.29) 19.57(4.26)° 23.62(4.32)° 29.83(7.00y° 21.13%*
LBMkg)® 41.412.19°  42.60(5.03) 4467347  46.71(5.31)° 49.63(1.88)° 4. 57%
TBW(1)? 30.02(1.59)° 311 5(3.63)bc 32.07(2.56)bc 34.20(3. 489)ab 36.30(1.38) 4.64%*
ST(mmHg)” 107.81(11.16) 111.79(14.21) 108.33(13.26) 117.28(11.78) 110.66(17.00)
DT(mmHg)” 62.54(6.03) 69.16(10.73) 67.83(8.65) 72.76(10.94) 75.33(5.13)
PUL(B/min)” 77.54(9.11) 80.66(11.29) 73.36(5.51) 77.95(10.92) 79.33(5.50)
Waist(cm) 70.77(4.60)° 76.97(6.15)° 78.79(5.13)° 87.77(4.74) 100.66(4.04)° 32.99***
HIP(cm) 93.09(3.42) 95.23(4.47) 98.25(3.58)° 102.4(4.65) 108.00(8.71)" 15.05%**
WHR 0.76(0.05)° 0.80(0.04) 0.81(0.04)° 0.85(0.04)° 0.93(0.06)° 12.03%+*

HEST(cm) 82.86(4.67)° 88.93(4.93)° 91.09(6.71)° 98.47(3.92) 109.0(7.00)" 28.33%x*

M{cm) 27.09(1.31)° 28.44(1.55) 29.86(1.89)° 32.87(1.70)° 35.00(2.64)° 35.14%*

nigh(cm) 48.68(2.70F  50.82(2.62) 53.79(2.85)" 54667 57.00(1.73)* 13.16%*
\SI\M(kg/mz)m) 21.65(1.14)° 23.81(0.93) 26.13(0.93)° 28.36(0.86)" 33.6(1.36)° 136.09*** -

" 1) Mean(S.D.) 5) LBM : lean body mass
2) stgmflcant at p<{0.05 by Duncan’s multiplecomparison test ~ 6) TBW : total body water
3) - significant at p<0.05 7) ST : systolic
* : significant at p <0.01 8) DT : diastolic
k1 significant at p<{0.001 9) PUL : pulse rate

43 IMP : Impedance
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Table 3. General information and dietary and exercise habits of subjects

Group T Group 2 Group 3  Group 4 Group 5 Total
Group Normal Qver- Light Moderate  Severe )
Question weight  obesity obesity obesity X
n=11 n=24 n=12 n=21 n=3 n=71
No. of 1 o)" 7(33.3)  8(66.7)  3(16.7) 0(0) 18(27.7)
child 2 10(90.9) 14(66.7) 3(25) 13(72.2) 3(100) 43(66.2) 18.6*
bearing >3 109.1) 0(0) 1(8.3) 2(11.1) 0(0) 46.2) P<0.05
No answer 0 3 3 0 6
Onset of Childhood or | 0(0) (16.7) (33.3) 2(9.5) 0(0) 10(14.1)
weight adolescent
General gaining After child | 10(90.9) (79.2) 8(66.7) 17(81) 3(100) 57(80.3) 7.86
information birth
No answer 9.1) 1(4.2) 0(0) 2(9.5) 0(0) 4(5.6) NS
Experience of Yes 8(72.7) 18(7.5) 10(83.3) 14(66.7) 3(100) 53(74.7) 999
diet for No (27.3) 6(25) 2(16.7) 7(33.3) 0(0) 18(25.4) e
wt. control N.S.
Experience of Yes 0(0) 2(8.7) 2(16.7) 3(14.3) 1(33.3) 8(11.4) 35
menopause No 11(100)  21(91.3) 10(83.3) 18(85.7) 2(66.7) 62(88.6) N.S
No. of <2 3(27.3) 9(40.9) 4(33.3) 6(30) 0(0) 22(32.4)
meals 3 6(54.6) 11(50) 8(66.7) 10(50) 2(66.7) 37(54.4) o
per day >4 0(0) 00) 0(0) 165) 00) ws 7
Irregular 2(18.2) 209.1) 0(0) 6(15) 1333)  8(11.8) N.S
Duration <10min 3(27.3) 6(25) 6(50) 4(19.1) 1(33.3) 20(28.2)
of meal time | 10-20min | 5(45.5) 12(50) 6(50) 16(76.2) 2(66.7) 41(57.8) 11.5
>20min 3(27.3) 6(25) 00) 1(4.8) 00) 10(14.1) NS
Frequency Never 0(0) 1(4.2) 1(8.3) 1(4.8) 0(0) 3(4.2)
Dietary of snacks Occasionally | 9(81.9) 16(66.7) 10(83.3) 16(76.2) 1(33.3) 52(73.2) 6.52
habits Very often 2(18.2) 7(29.2) 1(8.3) 4(19.1) 2(66.7) 16(22.5) NS
No. of 0-2/wk 9(81.8) 14(58.3) 10(83.3) 17(81.9) 3(100)  53(74.7)
eating out 3-5/Mmk 2(18.2) 6(25) 2(16.7) 3(14.3) 0(0) 13(18.3) 7Y
6 — 7/wk 00) 4(16.7) 0(0) 1(4.8) 00) 5(7.0) N.S
Water intake <5 9(81.8) 14(58.3) 8(66.7) 10(47.6) 2(66.7) 43(60.6)
(cup/day) 6-8 2(18.2) 8(33.3) 3(25) 7(33.3) 1(33.3) 21(29.6) 557
=9 0(0) 2(8.3) 1(8.3) 4(19.1) 00 7(9.9) N.S
Coffee 0 0(0) 4(16.7) 00 5(23.8) 0(0) 9(12.9)
consumption 1-3 10(100) 18(75)  11(91.7) 15(71.4) 2(66.7) 56(80) 10.31
(cup/day) >4 0(0) 283 983 14.8) 1333)  5(7.1) NS
Exercise 6 — 7/wk 0(0) 3(12.5) 0(0) 1(4.8) 0(0) 4(5.6)
frequency 3-5/Mwk 3(27.3) 6(25) 1(8.3) 4(19.1) 00) 14(19.7) 6.75
Exercise 0-2/wk 8(72.7) 15(62.5) 11(91.7) 16(76.2) 3(100) 53(74.7) N.S
habits Walking <20min 3(27.3) 5(20.8) 4(33.3) 5(23.8) 1(33.3) 18(25.4)
time per day | 20— 60min 7(63.6) 14(58.3) 5(41.7) 9(42.9) 1(33.3) 36(50.7) 3.87
>60min 1( 9.1) 5(20.8) 3(25) 7(33.3) 1(33.3)  17(23.9) N.S
1) No. of subjects(%) * 1 analyzed using numbers from which no answers’ were subtracted
2 £ NS SR 397 WRRolol el L
EEL 17 0~29°] T47%% 7V¢ Bta 3ol F9| A3 Fglo] Hojm ATt '
Areke Bt 25.4%9 EHACh 19 A ARk 2) Sopa MMM 2 YNEFLE 24
20«011 A ARl 71 Bekedl (50.7%) A% o bt ad o12h T chazd Aol A1
£ Authe 510845 @ 2E A ga o oo 9% T we e sk d
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Table 4. Estimation of daily dietary intake in each group
Group 1 Group 2 Group 3 Group 4 Group 5
Dietary intake Normal Overweight Light obesity ~Moderate obesity Severe obesity Mean F-Value
n=11 n=24 n=12 n=21 n=3
ENERGY(Kcal) 2476.5(1227.6)" 2397.5(1157.3) 2834.9(1424.4) 2392.9(1111.9) 3910.7(1065.8) 2546.2 1.33
CHO(g) 369.7(198.2) 316.1(121.5) 403.7(214.5) 341.4(179.1) 532.7(153.2) 355.8 1.42
PROT(g) 94.7(49.2) 101.5(54.1) 111.7(49.6) 98.2(43.24) 138.1(17.1) 102.7 0.62
FAT(g 64.9(35) 79.9(66.6) 90.1(81.7) 68.9(60.4) 137 (45.9) 78.4 0.99
Vit A(R.E) 552.5(480.4) 774 (494.8) 787.9(592) 627.3(504.7) 821 (543.1) 700.6  0.58
Vit By(mg) 0.3(0.7) 1.5(1.2) 1.9(1.4) 1.7(0.9) 1.3(0.3) 1.6 0.52
Vit B,(mg) 1.6(1) 1.6(0.5) 2 (09 2.5(1.4) 2 (0.4) 1.9 0.38
Niacin{mg) 22.8(14.3) 21.6(13.5) 28.5( 17.1) 18.5(9.7) 23.6(3) 22.1 1.14
Vit C(mg) 146.8(120.6) 140.5(68.1) 177.5(94.3) 174.6(135.8) 140.6(53) 157.8 0.45
Ca(mg) 817.2(417.4) 753.8(251.2) 1114.1(422.9) 820.1(411.6) 1001 (279.3) 854.5 2.19
P(mg) 1312(576.6) 1300 (756.2) 1817.2(1302.5) 1290.1(549.3) 1586 (400) 1398.4 1.1
Fe(mg) 23.2(14.2) 19.6(11.1) 27.89(16.8) 30.6(45.5) 24.6(3.3) 25 0.49
1) Mean(5.D.)
Table 5. Fractionation of dietary intake in total calorie, protein and fatty acids
Group 1 Group 2 Group 3 Group 4 Group 5
Normal ~ Overweight Light obesity Moderate obesity Severe obesity Mean  F-Value
n=11 n=24 n=12 n=21 n=3
CHO(%) 59.3(8.5)" 55.7(12.1) 57.6(12.5) 57.6(13.4) 54.3(3.5) 57.2 0.38
TOta.I PROT(%) 15.7(4.9) 16.9(5.4) 16(4.6) 17(4.6) 14.3(3.2) 16.5 0.34
calorie ¢ ation) 249(83) 27.2099)  263(11.7) 25.3(12.5) 31325 263 030
Animal- 46(26.3)  40.9(23.2)  34.5(22.4) 43.3(20.3) 46.3(18) 42 0.46
Protein  derived
Plant-derived  54(26.3) 59(23.2) 65.4(22.4) 56.6(20.3) 56.3(18.5) 58 0.47
Poly
Unsaturated  1.6(0.9) 1.4(0.7) 1.8(1) 1.4(1.1) 2.1(0.8) 1.5 0.6
Fatty acid
) ono
Fatty acid ) ourated  1.30.3)  1.20.3) 1.20.3) 1.1(0.3) 1401 12 1.1
Fatty acid
Satu rated' 10) 10) 10) 1(0) 1(0) 1 99999.9
Fatty acid

1) Mean(S.D.)
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Table 6. Correlations between dietary intake and anthropometric measurements

BWKKG)  IMP FAT(%) FAT(KG)  WHR BMI LBM  WAIST HIP .
E\':';’;?Y(Kcal) 0.211 0028 0151 0210 0086  0.135 0.150  0.161 0.158
CHO(g) overall  0.221 0080 0196  0254* 0118  0.121 0.111 0.193 0.176
PROT(g overall 0116 -0016 0064  0.106 0.104 0.098 0.099 0110  0.056
FAT(@ overall 0163  -0052 0057  0.111 0.004 0124  0.182 0.083 0.127
1) *: p<0.05
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