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A Comparison of the Past Physical Growth, Eating Habits and Dietary Intake
by Obesity Index of Sixth Grade Primary School Students in Seoul
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ABSTRACT

This study was conducted to find the differences in the physical changes, cating habits and dietary intake by obesity index of
sixth grade primary school students in Seoul. The subjects were classified into three groups, an underweight group(30% under,
121, UG), normal group(between 90 —110%, 153, NG), and an obese group(110% over, 91, OG) according to WLI(Weight-
Yength Index) calculated with their present(6th grade) height and weight, The physical growth of the subjects was generally
good, although problems of both underweight and obesity were existed together. The mean height growth velocity per year,
weight growth velocity per year and WLI changes per vear of OG were higher than those of the other groups(p < 0.01). The
past physical status of the three groups were maintained from lst grade to sixth grade. As eating habits and lifestyles, they were
not statistically significant but there were some differences among the three groups. More students of the UG disliked a certain
food than those of the other groups. UG liked fiied or roasted foods more(p < 0.001). NG tended to eat threc meals more
irregularly. OG tended to have meal times more regularly and do more regular exercise than the other groups. The dietary
intakes of three groups were penerally good. They were not statistically significant among the three groups. With theses
difference among the three groups, it is recommended to educate about unbalanced diet for the underweight group, regularity
of meals for the normal group, doing exercise for the obese group, and increasing Ca and vitamin A intake for most students. As
the physical status of the lower grades have been maintained up to the sixth grade, nutriion education programs should be
started at the lower grades in the elementary school. (Korean J Community Nutrition 6(38) : 475 ~485, 2001)
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Table 1. The mean height, weight and WLI of subjects by the obesity index and grade Mean £ SD
Grade  Underweight group(N = 121) Normal group(N = 153) Obese group(N = 91) Total(N == 365)
1 116.6 + 4.97 1189 + 44" 1219 £ 45° 1189+ 5.0
2 1224+ 5.0° 1247 £ 4.5° 1282 = 4.7° 1248 & 5.2
3 7 £ 5.1° 1303 £ 4.7° 1343+ 49° 1305+ 55
Height**"(cm) 127 30 h 34.3
4 1324 + 54° 1357 £ 5.0 140.0 £ 5.3° 1357 £ 5.9
5 1374+ 5.6° 1415 + 56° 146.0 £ 5.5° 1413+ 64
6 1439 & 5.6° 148.8 + 6.2° 1535+ 5.9° 1483 + 7.1
1 19.7 £ 2.1° 2184+ 2.2° 254+ 4.1° 220+ 35
2 221 £ 23 24.6 & 2.6° 295+ 571° 250% 44
3 239 & 2.5° 27.7 + 3.2 340+ 50° 280+ 5.2
Weight***(kg) ? . >
4 26.7 £ 2.6 315+ 3.7 393+ 6.0° 319+ 6.3
5 289+ 29° 354 £ 39" 45.1 + 6.6° 357 7.6
6 327+ 3.2° 40.5 + 3.4° 5254+ 69° 409 + 8.7
1 883 & 6.7° 965 & 7.5° 109.4 £ 14.3° 970+ 124
2 884 + 6.5° 97.7 + 7.6° 1139 + 16.1° 98.6 = 14.0
3 85.1 £ 6.6° 97.6 + 8.3° 116.5 £ 13.5° 98.2 + 15.1
WLIF**(%)
4 85.4 + 6.0° 989 + 8.8° 119.8 + 14.5° 99.6 + 16.3
5 825 £ 6.7° 989 + 7.8° 122.1 + 1447 993 £17.8
6 82157 99.1 + 54° 1248 +12.8° 99.9 £ 18.0

1) Mean values are significantly different among obesity index groups(+ : p < 0.001)
2) Means with different superscript in the same row are significantly different
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Table 2. The mean height growth velocity, weight growth velocity and WLI change of subjects as grade change by the obesity index

Mean 1 5D
Grade change Underweight group(N = 121) Normal group(N = 153) Obese group(N = 91) TotalN = 365)
12 58+ 1.3 59+ 1.1° 6.4+ 1.2° 6.0+ 1.2
2-3 53+ 1.1° 56+ 1.3° 6.1 + 1.4 56+ 13
Height growth 3-4 47+ 1.1 54415 5.6+ 1.5° 52+ 1.4
velocity*+"(cm) o .
4-5 51+ 1.3 58+ 1.5 60+ 1.7° 56+15
5-6 6.4+ 1.8° 73+ 19 7.5+ 2.2° 70+ 20
1-2 24+13° 28+17° 424+ 1.2° 3020
2-3 1.8 + 1.4° 3.1+ 200 45+ 28 30+23
Weight growth 3-4 2.8+ 1.5° 3.8+ 2.2° 52+ 26 39423
velocity**(kg) o o )
4-5 22+ 1.8 3.9+ 19 58+ 2.2 3.8+23
5-6 38 £1.9° 5.1 4+ 2.4° 75+ 3.0° 52+ 28
1-2 0.0+ 56° 1.2 % 6.9° 45+ 12.1° 1.6 + 8.3
2-3 -33 %53 -01+7.0° 2.6 £ 10.0° -05+77
V;QZ') change™* 3-4 0.3 = 52° 13472 32+ 7.9° 14+69
4-5 -29 + 53¢ 0.0 £ 5.5° 24+ 6.3 -04 =+ 6.0
5-6 -0.4 £ 4.6° 0.1 % 6.2° 27+ 7.7° 0.6+63

1) Mean values are significantly different among obesity index groups(* : p < 0.07, #++ : p < 0.001)
2) Means with different superscript in the same row are significantly different

Table 3. The distribution and agreement of subjects between past

1~ 5th grade obesity index and 6th grade obesity index N{(%)
Grade uG NG QG Total
UG" 732000 48(13.2) 0(0.0) 121(33.2)
NG®  31(85 115(31.5) 701.9) 153( 419
1 oG” 6( 1.6) 46(12.6) 39(10.7)  91( 24.9)
Total 110(30.1)  209(57.3) 46(12.6) 365(100.0)
Kappa = 0.399(95% confidence interval : 0.320-0.477)
UG 68(18.6) 52(14.3) 1003 1271(33.2)
NG 21( 5.8) 121(33.2) 11( 3.0) 153( 41.9)
2 OG 9( 2.5) 30( 8.2) 52(14.3)  91( 24.9)
Total 98(26.9) 203(55.6) 64(17.5) 365(100.0}
Kappa = 0.464(95% confidence interval : 0.388-0.541)
UG 94(22.8) 27( 7.4) 0( 0.0y 121(33.2)
NG 24( 6.6) 120(32.9) 9( 2.5) 153( 41.9)
3 0G 0 0.0) 30( 8.2) 61(14.7)  91( 24.9)
Total 118(32.3) 177(48.5) 70(19.2) 365(100.0)
Kappa = 0.616(95% confidence interval : 0.546 - 0.685)
UG 88(24.1) 33(9.0) (0.0 121(33.2)
NG 18( 4.9 120(32.9) 15( 4.1) 153( 41.9)
4 oG 2(0.6) 20( 5.5) 69(18.9) 91( 24.9)
Total 108(29.6) 173(47.4) 84(23.0) 365(100.0)
Kappa = 0.627(95% confidence interval : 0.558- 0.696)
uG 104(28.5) 17(4.7) 0{ 0.0y 121( 33.2)
NG 15( 4.1y  12333.7) 15( 4.1) 153( 41.9)
5 oG 1(0.3) 14( 3.8) 76(20.8) 91( 24.9)
Total 120(329) 154(42.2) 91(24.9)  365(100.0)

Kappa = 0.739(95% confidence interval : 0.680-0.799)

1) UG : Underweight Group, 2) NG : Normal Group, 3) OG:
Obese Group
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Table 4. The distribution of subjects by eating habits and the obesity index N(%)
Underweight group Normal group Obese group Total

Having each three meals

Always eat 79(66.4) 94(62.3) 58(63.7) 231(64.0)
Breakfast

Not always eat 40(33.6) 57(37.7) 33(36.3) 130(36.0)
Lunch Always eat 117(97.5) 146(96.7) 89(97.8) 352(97. 2)

Not always eat 3( 2.5) 5 3.3) 2(22) 10( 2
Dinner Always eat 99(83.9) 121(80.1) 74(81.3) 29481 7)

Not always eat 19(16.1) 30(19.9) 17(18.7) 66(18.3)
The regularity of the meal times

Regular 65(54.6) 90(60.0) 55(61.1) 210(58.5)
Breakfast

Irregular 54(45.4) 60(40.0) 35(38.9) 149(41.5)
Lunch Regular 107(88.4) 135(88.8) 84(93.3) 326(89.8)

Irregular 14(11.6) 17(11.2) 6( 6.7) 37(10.2)
Dinner Regular 47(39.5) 55(36.2) 41(46.6) 143(39.8)

Irregular 72(60.5) 97(63.8) 47(53.4) 216(60.2)
Presence as food dislikes

Yes 108(90.0) 130(85.5) 72(80.0) 310(85.6)

No 12(10.0) 22(14.5) 18(20.0) 52(14.4)
The kinds of food not liked

Meats 7( 6.7) 10( 7.9) 3 4.2) 20( 6.6)

Fish 14(13.3) 23(18.1) 11(15.3) 48(15.8)

Milk 13(12.4) 10( 7.9) 7(9.7) 30( 9.9)

Vegetables 32(30.5) 26(20.5) 19(26.4) 77(25.3)

Beans 39(37.1) 58(45.7) 32(44.4) 129(42.4)
Table 5. The distribution of subjects by food preferences and the obesity index N(%)

Underweight group Normal group Obese group Total

Fried or roasted food**+"

Delicious and eat frequently 45(37.2) 55(36.0) 32(35.2) 132(36.2)
Eat frequently just because it's there 13(10.7) 23(15.0) 9( 9.9) 45(12.3)
Delicious and like it, but try not to eat for health reasons 11( 9.1) 17(11.1) 2(2.2) 30( 8.2)
Delicious and like it, but try not to eat to avoid gaining weight 1( 0.8) 7( 4.6) 13(14.3) 21( 5.8)
Like but don't eat frequently 37(30.6) 39(25.5) 34(37.4) 110(30.1)
Dislike and don't eat 14(11.6) 12( 7.8) 1.1 27( 7.4)
Instant food
Delicious and eat frequently 55(45.5) 57(37.5) 27(30.0) 139(38.3)
Eat frequently just because if's there 22(18.2) 42(27.6) 27(30.0) 91(25.1)
Delicious and like it, but try not to eat for health reasons 9( 7.4) 16(10.5) 7( 7.8) 32( 8.8)
Delicious and like it, but try not to eat to avoid gaining weight 11( 9.1) 14( 9.2) 9(10.0) 34( 9.4)
Like but don't eat frequently 16(13.2) 21(13.8) 19(21.1) 56(15.4)
Dislike and don't eat 8( 6.6) 2(1.3) 1010 11( 3.0)
Fastfood
Delicious and eat frequently 57(47.1) 69(45.1) 38(42.7) 164(45.2)
Eat frequently just because it's there 12( 9.9) 13( 8.5) 10(11.2) 35( 9.6)
Delicious and like it, but try not to eat for health reasons 5( 4.1 4( 2.6) 10 1.1) 10( 2.8)
Delicious and like it, but try not to eat to avoid gaining weight 9( 7.4) 2(1.3) 5( 5.6) 16( 4.4)
Like but don't eat frequently 35(28.9) 57(37.3) 30(33.7) 122(33.6)
Dislike and don't eat 3( 2.5 8( 5.2) 5( 5.6) 16( 4.4)

1) Distribution of subjects among obesity index groups is significantly different by y*test(x** : p < 0.001, ¥* = 34.777)
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Age) g B EE AFAAR] 9F FFE WA o o goup _goun 1
FRENE WP, AFAA Bk oh2} 22l WEH Exercise frequency

T 37 Folrt B 4= tHAH A 1999). Wk 224 3 timesfweek 7160.7) 87(56.8) 56(62.9) 241(59.6)
8 7352 dol® A3} 57, 2o SAL AHEFe 1 time/week 12(10.3)  25(16.3) 16(18.0) 53(14.8)
' . 1 time/month 170145 30(19.6) 11(12.4) 58(16.2)
[?) z—]l.:"_'Lg _o_t_tﬂ-o [s3} ,\_Ea-— ZA™H
372951 8%L-9] 36 (M} : ] ’“T 1 Tkt ; =A% None 17145 11(7.2)  6(67) 34(9.5)
= = o e d k=l
=T diREtia, HTEe) 37.4%= Fotsix| s A5 The method of spending their spare time
A gevhety dgste AR FTel E}E 5 o v Reading 2006.8) 31203) 1820.2) 69(19.1)
B Re oM y|Fxrt A4 Ve T, blgkfe] e Watching TV or Video  32(26.9) 60(39.2) 28(31.5) 120(33.2)
= Fo Hlg] o] Wrpyl %] o= shaje] wott) Playing computer 38(31.9) 28(18.3) 27(30.3) 93(25.8)
(p < 0.001)(Table 5). A97 S(2000)% H|wHZo] &} Doing exercise 1(9.2) 14(9.2) 7(79) 3289
Others 17(143)  29(19.5 10(11.4)  56(15.7)
= S0 A z 7o) EEls A=
10_} g o | BEE3} AATE % Ol- ) Bl E = The method of solving their stress
Ae Haw 1S40 AN sk S4R1A Agsie 9 Listening the music 24(20.2) 44295 31(352) 99(27.8)
= Aol Bl et 74 E, AAEFEE HAF  Doing exercise 320269 25(16.8) 10(11.4) 67(18.8)
5,5 A {r} u]uHL.cq o= uPo] io]-xi ESARAE=TE T Fating 14(11.8)  10( 6.7)  6( 6.8) 30( 8.4)
2) ¥ASH Playing computer 1401.8) 2003.4) 17019.3) 51(14.3)
TFHA] 25L& AAF g 5t 58E ¥ op] Enduring 60500  8(54) 4(46) 18(5.1)
o s - . ) _ Playing outside 6( 500 427  5(57) 15(4.2)
Z} HA 8 ATFX 2g 2%H ZFALsk
FHER ATAA0) dasiaw Sdlwel die 2A Others 17(14.3)  29(19.5) 10(11.4) 56(15.7)
Az AAZF 60.7%, B2l 56.8%, ¥4 62.9.%
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=¥ 394 Zole §IAtHTable 6). 2= A

1‘)~

Z #2dks shale] B b n|TEE AFHAY Y
22 k= she] B Ao el wElA v
2 g F 3o v& FEA EEVEE A% A
2] FEAde] v T s 2 Aol = A &
= vl A2 AR S(2000)L Broca Indexel] <&+

Foll m2 AR FTo] AEEAzte] 7P AL 7k
o 73t Axe] Ae|@dFAzte] Bot o] § EE7Eet A
e Z QA AFpAet MHAQ A7t et AR B
sk it

tololE AR sl ARFEL 11.7% %] tolelE 7
o] vtz oigdgh ¥hE Aakre) 43.8%, vlTte) 63.3%
7} Ade] qivka digeld n|wk, AAE, AAFEY oo
Z toloE Ago] 2 A& & & A p <0.001)
(Table 7). o]d<% T(1997) & 9=} F&4F AT
A& 3 =2o] ¢ Zsjrha 15t tho]oE R of
& AA T 34.6%, AT 46.2%. PIRR9] 40.2%
7} AAERE 2ol $FE § AR digdle] B2 A
o] SulEZ Wylo= tlololEES 3} AL & F YA
(Table 7). 28ivt AAFZY 30.8%= HE #cvEn
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Table 7. The distribution of subjects according to weight-control diet
experience and the need of weight control by the obesity index ~ N(%)

Underweight Normal  Obese

LA - 87 - 481

e, BTt 35.5%% 5
T T HlE 2E o thololE

Feka dgste] the
EE @ o] B2 Aow

group  group  group Total 1925105 ¢= %
Have experience of diet*" AFzd o4 disie A4 53.0%, AAFTY
Yes 14017) 67438 57633) 13638.0) 38895 AANT 53.0%. WEHZE] 72.2%7} AFEAe|
T:O m— 106833 86562) 33067) 225620 mogmy mebstel MwE, A 'EFrL AHERY FoB
e method of diet s s
Fasting 8308) 240182 23015 55008  Ned dayel W ?11)4‘3] A& :L‘} T 29’12}
Do exercise 9346) 4131.1) 38055 88332 (p <0.001)(Table 7). ZAME 5(1995)& AAFT]
Reduce the meal volume 8308) 61(462) 4340.2) 11242.3) 15.7%, A31e] 49.3%7} A4S Ay dlo] 2
and exercise ' | ' ' Ao AAETH AAFe] AFE2A B e v
T(I?;h::‘ed of weight contr |:r(1 if")"’ HAD AT N o] & HYS o 5= ). AFFHo] T o) o
Yes ’ Z?(fa.a) 8053.0) 65022 1926300  ON HIIERE frold Aole YAAT AT 22.6%
No 7461.2) 7147.0) 25(27.8) 17047.0) = ATl WF rA 26 £4 ¥7] wielgha, A

The reason for needing weight controf**+°
Not be seen well

&8 44.8%3} BlTre] 41.3%F AFol vUF Wb B

bocouse of oo 10008) 610448 50413) 121646) 7ol #A) 7] wioltn qgdte] AA T v
NotC;(l;od c;orml'/nz:;;fllg A2l Age] tig Q12le] nlmd FESHA T Hr
4 21015 . . e e -

because of overweight (54 234 2823.1) 34054 AANHE Betn #|Fo] o] vzitky ZE ¢lAEn
Decomiort o Ive 664 1396 a(74) 20(s0 Nl ROB FAL ATHIT ARTY $o7} w2 S
e o 4 HAcH(p < 0.001) (Table 7). F-eI3 AFZAY
ot to be seen well 21226)  5(37) W08 (77 ggo wm 7 A9 Faluch AR ddgS WX D
because of underweight — HIRF L w3 ¢ = X
because of underyelght AR 5 Yemm eutE AVANTH AF 2Py e
Discomfort to live ( o

because of underweight 332 0000 0C00)  3009) wEo] AT Aolrf,
Not grow because of

nderweight 18(19.4)  5(37)  1(0.8) 24( 6.9) 3. H|OHEE AJONAAE)
Pronon fom oL 01 1074 12099 3099 1) NBUNFY BTF U HHB%RDA)

iddi =N Fale] 19 1915 HF & MH3uke 0eo
Kidding from other 1010 12088 190157 32(9.1) 4z 19 1913 B 5 AF 3 1233.0 go=
people Vet s, ARFEe 1225.7 g, BATE 1247.7 g, HlT
Others 0000) 1007 1008 206

1) Distribution of subjects among obesity index groups is signifi-
cantly different by y*-test
(x4 p < 0.001,2) ¥ =

62.003, b) o = 23.087, ©) * = 148.884)

T 12179 g2 et frefd Aole AT AT,
ARAFT, v|Tre® o2 EktH(Table 8). 7|WWE 4

4T A vvEd= {28 Aol AR o}l
Table 8. The mean food intakes and energy proportion of subjects for each meal by the obesity index Mean £ SD
Underweight group Normal group Obese group Total
Breakfast _______________2078%1213 _ 1921 %1268 181.0 + 1185 1940 + 1230
lnch .. 203+ 841 _ 468% 693 2549% 721 2467 % 752
Dinner . 27151661 _ 2536+ 1761 2538 % 1487 __ 2596+ 1661 _
Food intakes Snacks before and after breakfast 216.0 + 104.5 232.2 + 1280 242.2 + 1347 2293 £ 1226
@ Snacks after lunch 165.6 + 176.1 204.7 + 195.0 166.5 & 166.7 182.2 & 182.5
Snacks after dinner ] 1245 £1700 1182 + 1527 . 1196 £ 1513 1207 +157.9
“Snacks total 5061 + 308.6  555.2 % 326.3 5283 + 280.8 5322 + 309.5
Total 1225.7 & 3966  1247.7 + 467.2 12179 + 3750  1233.0 + 421.8
Breakfast 196 £ 97 185 + 23.3 185 + 11.6 189 £ 108
Energy Lunch 218+ 112 233+ 88 234+ 86 28+ 96
'?);°p°rt'°" Dinner 208+ 144 266+ 130 290+ 143 282+ 138
%) Snacks 288 + 14.8 316 + 159 29.1 + 15.1 300 £ 154




T A2 ARFo], AL vlghEo], A2 FAFol

2 5 ol w3 AFAFAT] =A deElRTH(Table 8).
ol s T(1997)L2 BFAY £5HA ¥ITEY oA}
Fh A Aakaol gzl wle) weka stk 7+ 4
S e A7EE dWER o AT 4L HEkro],
HAF A2 Ate], AT 4L AAFTY HAF
o A WA frela Apolz YSTHTable 8). 1]
U Al T B2F A Y] dFHFRTe A APl B
2 A4S ¢ 7 AN wetM Do g E9s AR 4
7EAA, FEFY FFag A AT £ ARE =
Fatajo} & Aolt},

HETE AT S FAR L 2ATH SR L 2

AFAA w=E oA 27t AddEd BAF € 2
AEL divhrol, $7 2 2 AFL AAF T U F 7
o Hl3] dFAFe] =A etk (p <0.05)(Table 9). 2
2} A& 5(1996)2 nigtels o] 877 AF ol A
AaHc g3 3th

AUARF RS dolry] 3 el JIATFH
(1995)72] di¥] HHS(%RDA)E AHE Fx} v|gkd
2 #F93 Zolx YUXT energy, protein, P, Fe, vi-
tamin B, niacin. vitamin Ct AAFT¢ %RDA7
Ca, vitamin A, vitamin B,= B4T9 %RDA7} T}
T ool 15 =4 vebdtH(Table 10). 224 Al & &5
Ca, vitamin AZ A|§ & JSas AFFFE 4

Table 9. The mean food intakes of subjects for each food group in each obesity index g, Mean = SD
Underweight group Normal group Obese group Total

Cereals and their products 3319 + 1393 3218 + 1511 3152 +£1233 3235 + 1405
Potatoes and starches 583 £ 472 60.2 = 697 608 + 483 59.7 £ 578
Sugars and sweetners 9.8 =+ 311 55 £ 7. 53 £ 7.0 69 + 189
Pulses and their products 202 = 210 28.0 + 49.1 295 + 51.1 258 L 426
Nuts and seeds*” 06 = 339 07 = 28 35 £ 154 14 + 82
Vegetables 158.3 + 845 169.9 =+ 108.2 148.8 + 69.1 160.8 + 922
Fungi and mushrooms 06 + 34 0.8 = 45 01 + 07 05 + 35
Fruits 91.0 £ 158.0 935 + 1715 96.6 + 155.5 93.5 + 162.8
Meats* 879 + 926° 63.8 + B8409° 588 + 895° 705 L 893
Eggs 205 £ 366 220 £ 343 222 £ 390 215 + 36.2
Fish and shellfish 764 + 650 86.8 + 63.2 89.7 + 67.8 84.1 £ 650
Seaweeds 19 £+ 73 21 £ 68 1.5 = 26 19 = 62
Milk 2989 + 199.2 309.3 £ 1659 2989 =+ 160.2 303.3 £ 1759
Qil and fat 110 = 57 111 = 59 116 £ 57 112 £ 58
Beverages 290 £ 784 43.0 £ 1201 384 + 1106 373 +1055
Seasonings 184 =+ 103 207 = 156 19.7 + 127 19.7 £+ 133
Prepared foods 108 = 357 86 = 363 172 + 698 11.5 = 467
Others 002 =+ 0.4 001 £ 0.07 002+ 021 0.02 + 0.1
Total 12257 + 396.6 12477 + 467.2 1217.9 + 3750 1233.0 + 4218

1) Mean values are significantly different among obesity index groups(* : p < 0.05)

2) Means with different superscript in the same row are significantly different

Table 10. The mean nutrient intakes of subjects for the percentage of RDA by the obesity index %

Underweight group Normal group Obese group Total

Energy 1049 + 334 102.5 £ 386 102.4 = 35.1 103.2 + 36.0
Protein 1272 £ 52.1 1217 £ 485 1221+ 0.7 1236 £ 502
Ca 740 £ 336 78.1 = 334 76.6 &= 30.0 764 + 326
P 152.1 + 54.0 1469 £ 53.5 149.9 + 509 1493 + 530
Fe 91.7 £ 49.2 864+ 454 87.0 + 40.9 883+ 456
Vitamin A 416+ 305 50.0 £ 100.6 378+ 219 442 + 68.4
Vitamin B, 1325+ 759 1254 + 83.2 1251 + 744 1277 £ 785
Vitamin B, 111.7 £ 423 112.0 £ 51.5 108.6 + 40.8 111.0x 459
Niacin 1186+ 528 1173+ 02 109.3 £ 475 1157 + 5438
Vitamin C 133.3 + 284.8 1099 = 783 101.4 1 646 1155 £ 1746
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Table 11. The distribution of subjects by the nutrient intakes as a percentage of the RDA and the obesity index (%)
%RDA Underweight group Normal group Obese group Total
< 75% 22(18.2) 37(24.2) 17(18.7) 76(20.8)
Energy 75-125% 69(57.0) 84(54.9) 55(60.4) 208(48.8)
> 125% 30(24.8) 32(20.9) 19(20.9) 81(22.2)
< 75% 10( 8.3) 25(16.3) 8( 8.8) 43(11.8)
Protein 75=-125% 65(53.7) 67(43.8) 46(50.6) 178(48.8)
> 125% 46(38.0) 61(39.9) 37(40.7) 144(39.4)
< 75% 75(62.0) 87(56.9) 53(58.2) 215(58.9)
Ca 75-125% 35(28.9) 51(33.3) 30(33.0) 116(31.8)
> 125% T1(9.1) 15( 9.8) 8( 8.8) 34(9.3)
< 75% 3(2.5) 3( 2.0 2(2.2) 8(2.2)
P 75-125% 38(31.4) 50(32.7) 26(28.6) 14(31.2)
> 125% 81(66.1) 100(65.4) 63(69.2) 243(66.6)
< 75% 49(40.5) 75(49.0) 44(48.4) 168(46.0)
Fe 75-125% 51(42.2) 53(34.6) 35(38.5) 139(38.1)
> 125% 21(17 .4) 25(16.3) 12(13.2) 58(15.9)
< 75% 108(89.3) 139(90.9) 83(91.2) 330(90.4)
Vitamin A 75-125% 10( 8.3) 12( 7.8) 8( 8.8) 30( 8.2)
> 125% 3( 2.5) 2(1.3) 00 0.0) 5( 1.4)
< 75% 17(14.1) 36(23.5) 17(18.7) 70(19.2)
Vitamin B4 75-125% 57(47.1) 67(43.8) 43(47.3) 167(45.8)
> 125% 47(38.8) 50(32.7) 31(34.1) 128(35.1)
< 75% 19(15.7) 35(22.9) 19(20.9) 73(20.0)
Vitamin B, 75-125% 67(55.4) 71(46.4) 44(48.4) 182(49.9)
> 125% 35(28.9) 47(30.7) 28(30.8) 110(30.1)
< 75% 23(19.0) 38(24.8) 20(22.0) 81(22.2)
Niacin 75-125% 59(48.8) 61(39.9) 43(47.3) 163(44.7)
> 125% 39(32.2) 54(35.3) 28(30.8) 121(33.2)
< 75% 47(38.8) 59(38.6) 32(35.2) 138(37.8)
Vitamin C 75-125% 44(36.4) 51(33.3) 44(48.4) 139(38.1)
> 125% 30(24.8) 43(28.1) 15(16.5) 88(24.1)
Hdltz YAt 2) FF2 AT

old FAde] JPFFANE ket gloix Bed 3

o g 7 Fue] 5A4S A ofdf# o glon, it A
©e] E¥4EE a8dle Aol tE ovigle Hrivt 2
I lenz (a7 - v 1993) =<l FUAFFA ]
je] HHE&(%RDA) digt AR ES] BEE AH
B2 A3 A & 5 Ca, vitamin AT %RDA®] 75%v|gt
o &3 TS| B ALR e TH(Table 11). H|
T2 Fo ] zlele GAAT Fer AT wlwhiol
A, vitamin C& AAF=} A4 %RDAS] 75%M
gol £3te dAEC] B Aoz ettt wEA %
RDA®} o 22 Edf 4 & BF Ca, vitamin A9] M
7t #5330 AL 4 S Aith

B Ao FFHFSte] A% AAAAE nE st
AFL FENFE 1 I8 JULEL FFAFIEA Yot
H7] 913 ALl 71Eshed 2 dgAh AFHFEE A
AFA T g gt 2=(Nutrient Density, ND)S
AwE Az vgedE §93 ol 1A% protein,
Fe, vitamin Bi. niacin, vitamin C¢] ND= A AF-Tl.
Ca, vitamin A, vitamin B 2 NDE A4e], P& ND
£ HRtEe] & |\l 52 A%S Vel
(Table 12). %3 °§°& 7—‘17@5% gobr7) ff8) ZF %A
Ade] ek AHEEL ANl A APAE 12 A5
@ d9ka A4 uE&(Nutrient adequacy ratio, NAR)
E AW E @3} Ca, vitamin A A9 22 J%20}
0750102 vepgton 7} oJdtol thdt NARFE 3
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Table 12. The mean Nutrient Density(ND}), Nutrient Adequacy Ratio(NAR) and Mean Adequacy Ratio{MAR) of subjects by the obesity index

Underweight group Normal group Obese group Total
Protein 1.22 + 0.30 1.20 £ 0.26 1.20 + 0.25 1.21 £ 0.27
Ca 0.72 £ 0.27 0.78 £ 0.25 0.77 £ 0.26 0.76 £ 0.26
P 1.48 + 0.34 1.46 = 0.29 1.49 + 0.30 1.47 + 0.31
Fe 0.89 +£ 043 0.86 = 0.36 0.86 + 0.29 0.87 + 0.37
ND Vitamin A 041 £0.25 049 = 0.92 0.37 £ 0.17 0.43 + 0.62
Vitamin B, 1.26 + 0.52 1.21 4+ 0.55 1.21 £ 0.41 1.23 £ 051
Vitamin B, 1.10 = 0.34 1.11 = 0.31 1.07 + 0.28 1.10 + 0.31
Niacin 1.15 £ 0.39 1.15 £ 039 1.07 £ 0.30 1.13 £ 0.37
Vitamin C 1.22 £ 1.82 1.12 = 0.81 1.05 + 0.68 1.14 + 1.22
Energy 09 +0.15 0.87 = 0.17 0.88 + 0.16 0.88 + 0.16
Protein 094 + 0.2 0.92 + 0.14 0.93 £ 0.14 093 £ 013
Ca 0.68 £ 0.20 072 + 0.22 0.72 £ 0.20 0.71 + 0.21
P 0.98 + 0.08 0.97 = 0.08 0.97 + 0.10 0.98 + 0.09
NAR Fe 0.78 £ 0.22 0.75 £ 0.23 0.77 £ 0.22 0.76 + 0.22
Vitamin A 0.40 = 0.24 041 + 0.23 0.37 £ 021 0.40 £ 0.23
Vitamin B 0.92 £ 0.14 0.88 + 0.17 0.90 = 0.16 0.89 + 0.16
Vitamin B, 0.91 £+ 0.15 0.88 + 0.16 0.89 £ 0.17 0.89 £ 0.16
Niacin 091 £ 0.15 0.87 £ 0.18 0.88 = 0.18 0.88 + 0.17
Vitamin C 0.81 £ 0.22 0.78 + 0.23 0.80 + 0.24 0.80 £ 0.23
MAR 0.82 + 0.11 0.80 + 0.13 0.81 £ 0.14 0.81 = 0.13
T Bagso] AALAYE (Mean adequacy ratio,. 4, 22 &4 (p <0.001), 7}EAE, HAX2EF=S VFE
MAR)E AAZTTL 0.82, 4472 0.80, v]¥2 0.81 7} 3 ZARE tolol& WS 7K gt gL
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