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Abstract

The purpose of this study is to analyze the nufrient intakes and growth development of rural middle
school students provided with and without the national school lunch program(NSLP). The subjects
consisted of 340 rural middle school students provided with(n=177) and without(n=163) NSLP.
Anthropometric measurements were taken for body weight, height, triceps skinfold thickness and percen-
tage of body fat, and nutrient intakes were assessed by food record method. The results of this study were
summarized as follows:

There was no significant difference in the height, body weight girls provided with (155.8cm, 47.2kg) and
without (156.0cm, 49.7kg) NSLP.

Total energy intakes of boys were 2123kcal in with NSLP and 1857kcal in without NSLP, Total energy
intakes of girls were 1913kcal in with NSLP and 1814kcal in without NSLP.

Total daily energy was provided in the ratio of 19.1%, 39.8%, 324% and 8.7% by breakfast, lunch,
dinner and snacks in the with NSLP and 17.5%, 32.0%, 34.8% and 15.7% in without NSLP, respectively.

Phosphorus, vitamin A, vitamin E, ascorbic acid, thiamin, riboflavin, niacin intakes were above the RDA
in with NSLP. In without NSLP, phosphorus, vitamin E, thiamin intakes were above the RDA, however,
calcium, iron, vitamin A, vitamin Bes were less than the RDA.

The study showed that total daily energy and nutrient intakes were significantly higher in students
provided with than without school-lunch. Thus, the school-lunch program is recommended and necessary to
improve the nutritional status of middle school students.
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Table 1. Age and sex distribution of the subjects (N)

Age Sex With Without Total
13 Male 32 27 59
Female 30 26 56
14 Male 20 23 43
Female 30 25 55
15 Male 3 32 65
Female 32 30 62
Total 177 163 340

N: number of subjects
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Table 2. Anthropometric measurements and body composition of the students provided with and without National School
Lunch Program (NSLP)

Group 13 14 15 Total
Variables With  Withott ~ With  Withott ~ With  Without With Without

Weight(kg) 465+96" 419%97 503£93 506+68 542x78 522459 504%94 484188
Height(cm)  1557+73* 1506+9.0 161.6+81 1606+6,1 1650+6.2 163.0+46 1608+81 158487
Male Triceps(mm)  170+71 148447 137£43 157435 144+46 161439 152458 156440
%Fat 201461  196%47 184+42 193459 173+37 179%36 186+49 189x47
%LBM? 798+61 803%£47 815t42 806459 826+37 820+36 81.3+49 81.0£47

Weight (k) 427+66  455%98 478+81 506+105 509+69 S526+68 472x79 407194
Height(cn)  152.7+46 1537468 1553+41 1563458 1591+40 1576458 1558450  156.0+63
Female  Triceps(mm) 174+47 166+63 196+76 182452 209462 215+34 188%68 189+£54
%Fat 225+2.6™ 255450 252+40% 28152 273245 286442 250+42*** 275149
%LBM T7T4£26* 744450 747+40* 718452 727145 713+42 749+42*%* 724449

¥ Values are Mean+SD. Significantly different at : *p<0.05 , **p<001, ***p<0,001
2 Lean body mass

Table 3. Mean daily intakes of energy and macronutrients of the students provided with and without National School Lunch
Program (NSLP)

Age 13 U 15 Total
Nutrient
Sex With Without With Without With Without With Without
Male 20511585 181312623 22061146.0*** 188411845 2143+186.0*** 1874+2889 2123+176%*** 1857253
Bnergy () (855)" (755) (91.9) (785) (89.3) (78.1) (885) (774)
Female  1881£1012* 1747+2273 1901+179.1 1825£1199 19541971 186312174 1913£190.0**¢ 1814+200
(94.0) (87.3) (95.0) (91.3) 971 (93.1) (95.7) (90.7)

Carbohydrate Male SBEWI*™ 2042371 /G241 3104334 349+£288%** 3033515 HU2E30E 304431
(g) Female 2961322 2191380  298+306 2081186 3071334 208£370 3001322 2024336

Fat(g) Male 52+102* 44£134  55E80*** 39+78 51+9,0* 451101 52+93*** 43110
Female 50£85* 45£100 51493 465192 51+111 48198 51£06%* 4697

Male 69+78%** 571112 69+89** 60+104 71492 50+131 70186 594117

Protein(g) (986) (81.4) (986) (85.7) (101.4) (842) (100) (84.3)
Female 60£7.1*** 52191 61£69** 51103 651185 565%116  62+7.7%* 541104

(92.3) (80.0) (938) {83.1) {100.0) (86.9) (95.4) (83.1)

CFP ratio Male 63:23:14 65:22:13 65:22:13 68:19:13 65:21:14 65:22:13 64:22:14 66:21:13

Female 63:24:13 64:24:12 63:24:13 66:22:12 63:24:13 65:23:12 63:24:13 65:23:12

Values are Mean+S.D. Significantly different at : *p<0.05, **p<0.01, ***p<0.001
D
(

) :Percentage of Recommended Dietary Allowances(RDA)
CFP ratio=ratio of Carbohydrate: Fat: Protein

ZAL O e FHRTE A, 984 149 19 9% AAFH LT e 4HANEE F
€% 2 43992 HATH AR P gg WEE 4 $7E2 AWEE Gee FAF 2123kl
< Table 33} 2t} (885%), HIF24X 1857kcal(77.4%), 8L F4



120 S -

T 1913kcal(95.7%), ®IFAIE 1814kcal(90.7%) 2
4, vFAR EF A vgHudt. 1y
gy 2% FA%st vFAREY f9F02 £
Yebt =l (p<0.001), §3) @3S BF FA27t
FAo2 A Vet (p<0001), QAL 134
oM FAZ fAFez 24 YelETH(p<0.05).

2 A7 ZAE MY A7EH vEs B9, Lee®
o NgAW Q%A Chung®e] 29 98 5&EAY
AlE7) 484, Kim'™e) €44 34, Lee”d &
2 387 $9 53 284, Hwang®9) oj&% =
ANAY Q74 Leee AU GFAe) HlslA
EoARRez 5o IB4HE BAY E L9
& A2 U4 duzA Age e A
ko] 80%, Aol VRFY UBE Yeht &
AT U F S22 FAEY 19 FF HFHE
23 H)%a vebdth 283 Cho®, Kim™, Ha™
o) AFAFd] vg vFARTE FHIET} YA ¢
w7 vehdt

oY FFAHHY A U H &L wou,
Axd 2 499 HgAFol FA sorke AL
oz Ho] 4o NUFIRG §E5F PAE
A YA AulFe] Zae] I 4o AW &
T Utk

gr3tEy AANHE F4 52 dved, ¢
B FAu 342, HIFHE 304gloE FHw}
AAFol FoHog A4 JeEltHp<0.001). 14, 15
A gL FH Yoz EA Jetdx
(p<0.001), HBL FAF 300g, HIFAL 29282
2 F93QA Aozt UA gtk A ¢y 2F
FAZ HFYZED HAFHPo] FYHez FA
eI EH (p<0.001), 154 3AE F4] fFER
Zo)7h YA %3t

g MRS A A 4 Hee ¥R
= 427t 70g(100%), BIFAL7F 59g(84.3%) )
AL, AN FAILTE 62g(954%), BIFA L 54g
(831%)2 ¥y 2% F4I7 viFAEZET 493
o2 A JYedI(p<0.001), FHZANE BAF%
o ZHAL, HFATE 9FH vpIAZ g
AAE AdFoE 430 EFHE 202 vg
Wh(Fig. 1, 2).

SER

KotAjol K4 FHE

= FFFHs F3ld fld FFHE +/9 o
|7, TH(FH), &% S22 9ia A4A7%
HFA L) EAT RAOBRE HHFUTG EL
Hol 7198 RAog AgH

292 43 Y 2T AF2Q BFBE: A
u g el A S(C:F:P Hl&)L Fig. 39 4
Bl uhsh o] FATE WA 64: 220 14, S
63: 24: 1301%, w]FATE B4 66: 21: 13, o
A 65: 23: 12 otk 5 FAOS 3A4HIQ 65:
20: 159 95 =9 JA=AL BINP9) 69: 160 15
9 vlga) 2w, F4 §50 BAYC YW T A

B AHEIE Bt ol HEEFEY Ax™

Fig. 1. Nutrient intakes compared to Recommended
Dietary Allowances(RDA) of the male students
provided with and without National School Lunch
Program(NSLP).

Wwith NSLP
B without NSLP

Fig. 2. Nutrient intakes compared to Recommended Dietary
Allowances (RDA) of the female students provided
with and without National School Lunch Progr-
am(NSLP).
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Fig. 3. Percentage of daily nutrient intakes of the students provided with and without
National School Lunch Program(NSLP).
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Table 4. Mean daily intakes of mineral and vitamin of the students provided with and without National School Lunch

Program(NSLP)
Sex Male Female
Nutrient With Without With Without
Calcium(ene) 546.3+106.1*** TTEIT2 54631061 7771172
£ (60.7) (419) (65.3) (57.2)
Phosshorus(ime) 1150.4+1326%** 89861534 1150.4132,6** 898 61534
prorustmg (127.8) (998) (1286) (1139)
Hon(ons) 15.6+159** 97+ 84 156+159%* 97484
me (86.6) (538) (67.2) (444)
Zine(me) 70£10%** 59+10 70£10%* 59+10
me (467) (393) (508) (458)
o 750.4+168 4%+ 3844£1988 7504£168.4%** 384419838
Vitamin A(RE.) (107.2) (549) (102.1) (529)
o 15.545.3%* 11459 15.545.3%%* 114£59
Vitamin E(mg) (155) (114) (183) (116)
Ascorbic acd(me) 7454182 3314144 745+182%%* 331+144
me (149) (66.2) (1468) (76.4)
. 1402 1102 14:-£0.2%%* 11402
Thizmin(mg) (1167 (916) (120) (110)
o 13:£02%** 0902 134£02%** 09402
Riboflavin(me) (92.8) (642) (917) (750)
Niscin(eng) 141226%** 111434 141:£2,6** 111434
(88.1) (69.4) (96.9) (746)
L 0901 07£02 0901 07402
v . 940, 740,
itamin Be(me) (64.3) (50.0) (643) (500)

Values are Mean+S.D. Significantly different at :*p<0.05 ,**p<0.01,
**¥p<0.001 =level between with and without National School Lunch Program(NSLP)
Y( ):Percentage of Recommended Dietary Allowances(RDA)
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Table 5. Percentage of daily energy and macronutrient intakes by mealtime of the students provided with and without

National School Lunch Program (NSLP) (%)
Breakfast Lunch Dinner Snack

Nutrient Sex
With Without With Without With Without With Without
Bnergy (kcal) Male 199+70 195+ 87 402433*** 313% 88 322+ 54%* 354+ 87 TT7163*** 138+ 76
&y Female 183168* 155% 74 394444 329+ 60 326+ 53" 341+ 60 97+62*** 175+ 73
Carbohydrate(g) Male 205£68 205+ 89 39.1+35** 313%f 89 321+ 51** 359+ 89 B1+63** 121k 86
v & Female 198+70** 163+ 76 39.0k46*** 324+% 60 314+ 63" 353+ 61 97£59*** 157+ 71
Fat(g) Male 177495 155+ 96 447£79™* 3104122 283+107* 3234126 91£96** 210+136
& Female 144481 123% 78 448+93** 291+ 98 279+ 88 31.9£108 126£9.7*** 265+132
Protein(g) Male 189477 200+100 477458 3224110 290+ 7.3*** 373+109 42+38%* 103% 51
g Female 167472 164+ 91 504+60™* 345% 85 27.6+ 69** 370+ 86 52+39%* 119+ 63

Values are Mean:+S.D, Significantly different at

T *p<0,05, **p<0.01, ***p<0.001
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Fig. 4. Percentage of energy by meal time of the students provided with and without
National School Lunch Program (NSLP).

FAo| FEH Aog AzHn RIFYo| YAE
9 YFTFY 2 REL AAHT Yte AL ¢
F AX HFHRY A AN B 7y
2 AY At v EA BE 9ol HA A}
29 9 9% 2L ©5HE 99d Ao 7y
AN dHgol YW BF FAmRT vFAEst
4 Jehdoh

A8 A7 viZs BH, Mo®, Lee”, Yoo!
T F4 ANERE 239E 9% 9d, 99d, X
W) ulgo] 7hg Eot & A7 Az FAAL

HFAL AR 9T M| FAL A
o 4% ARG Yo HFAL G¥AY A
Aggol o A et RE WFNT A4
AS 243 AYAN dBHAT © %7 HEQ
HoZ ARG HFALe B $49 g 43
H]go] FARD o] HAsE Hgo] ¥7, 24
o] Eom doka AHF Z wew B, goiy,
Q o9l BE A wigEE AoZ Yeh),
SASe] g% GFTF Aust ANAoz Fs
A ¥t Az oHd ARSE B o FEF
Ao gy A3 2 4% 28 AN BesTT
NEEoL

4) A MHE 24

A RS A AHZH P/M/S (Polyun-
saturated fatty acid/ Mono unsaturated fatty acid/
Saturated fatty acid)®]&-& Table 63 2t}

Aol 19 BE AAFL G o] FA 5258,

HIFA R 435g01%, AP F4 T 51.3¢, ¥F4
X 462g0 8 FHAF FFLZ A Jeidth
53] S43 1A G #3322 A (p<
0.001).

EY2HEL G¥Ao] FAT 126.0mg, ¥IFHR
1335mgel 2, &t FAL 1054mg, ¥IFAL
1287mgo2 WFYTrt FYHOZ EHROUH(p<
0,001), A4elA 1¢ ARs= 59U 300mg (&=
ol dokd=ak 1995) 3 vlws) £ of Mol IR
@A Vebstth

B 2 gdRe A% AABL, Kim™®el w8
A @& #z092u, Kim®, Hwang'®, Kim®™ o]
B3 430go] HlA £ AF AAA F24, ¥FA
I BF 2 #£FUY J81 FHn FAES
Oh®, Kim™#= fAkstglch

Y 28& 43T F4 5o AR Hw-
ang"®, Kim®, Kim™e] B3 & 2355mgel Aut A
T2 goivh P/M/SE ujg g8 FHwrt
1.11/093/101 2, HIFALE 097/093/1018, A
& FA T} 1.25/097/10)2, vlFA T 086/0.87/1
olitt,

B @ P/M/SS) u gL, Lee'= 1~15/1~
15/1¢] H&=2 3= o] FHAFdy HIsgt
£ ZA ARy A F47 99 g Ay
FAME FAATE, FHY FHAA w2
AL AHGAAE YeESiow, viFdy gy gAge
A%, P/M/S vl9] d8o] & o]FojxRA] E3ld A
FQ ZdA A Ao A7
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Table 6. Daily intakes of fat, cholesterol and fatty acids of the students provided with and without National School Lunch
Program (NSLP)

Age 13 i 15 Total

Fatty acid

Sex With Without With Without With Without With Without

Male 5214£102% 441134 552+ 80™* 395+ 78 513+ 90* 458%101 525+ 93™* 435+110
Female 506+ 85*  451+100 514+ 93* 451+ 92 518111 481+ 98 513% 96** 462+ 97

Fat(g)

Cholesterol ~ Male  1416£719 14974827 12654595 11624793 1105+420 1323696 12604538  1335+77.0

(mg) Female 1123£451 12614706 969+437 12931862 1068+485 13054721 1054%458* 12874753
PUFA Male 118+ 34** 82+ 41 115+ 41 82+ 27 113+ 25*  94% 40 115+ 32*** 87+ 37
Female 129+ 33*** 77430 129+ 37" 99+ 37 115+ 35" 88+ 33 124+ 35%* 88t 34
MUFA Male 101+ 30* 78+ 38 89+ 23 7£32 97+ 21 93+ 33 97+ 25 83+ 35
Female 98+ 24 84+ 28 96+ 26 95+ 40 94+ 23 88+ 34 96+% 24 89+ 34
SFA Male 106+ 28** 77+ 42 8235 95+ 19 108+ 25 106+ 32 104+ 25** 89+ 38
Female 98+ 18 101+ 30 98+ 20 99+ 38 101+ 21 105+ 39 99+ 20 102+ 36
P/S Male 111 1.06/1 1211 11 1.06/1 0.89/1 111 097/1

Female  132/1%** 0.76/1 1.32/1* 1 L14/1* 0.84/1 1.25/1* 0.86/1
PM/S Male 11/095/1  106/1.01/1  121/093/1 1/08/1 1.05/08/1 0/89/088/1 1.11/093/1 097/0.93/1
Female  1.32/1/1*** 076/083/1 1.32/098/1* 1/096/1  114/093/1* 084/0.84/1 1.25/097/1* 086/0.87/1
PUFA(P): Polyunsaturated fatty acid , MUFA(M): Monounsaturated fatty acid, SFA(S): Saturated fatty acid
Values are Mean+SD. Significantly different at : *p<0.05, **p<0.01, ***p<0.001

Table 7. Correlation coefficients among energy intake and body composition of the students provided with and without
National School Lunch Program (NSLP)

With Without

E

1:;12’ %Fat  %LBM" Triceps Height ?;;rkgg' %Fat  %LBM Triceps Height
%Fat - 2047w -019
%LBM 33 2090 205**  -104
Triceps -286** T8T** 099*** 116 690**  3g5**
Height 306%  -170% 822  -063 146 148 ST0**  199*
Weight 190* 353%*  B0B**  437**  603** 185 389%  STIM 702 724

Y Lean body mass
*Pearson correlation coefficient(r), Significantly different at :*p<0.05, **p<0.01, ***p<0.001

3. €% YA M9 ¥ MEZHEte| AmaA A k9 AaaA (p<0.001) & eyt

EF AHITH AH AZAIY ABBAE AALEL F4 FFo BAYRl AF(triceps)
Table 76} vbeht 9ok 8 AR FA, AFH %o} FBRA (p<0.001) S

AF AABNNE, FATE AATE A%, A JetiEd, ol AAREe] £25E H}AY 7
T4 ¥ HBIA(p<0.001)E YellE, AR A7} FEE, AFo] Bol YtdE AL 9njdin),
3} AT (triceps) o ARG FAGNME 29 A Jang'We] AFAN MWL AT Z(triceps) o)
o

BAAE UEHLD, HFATE AL, AF] A FAE B P FBBA(p<0.00D)E
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et Zdg ARG AARRAME 34 &
Foll Aol AFZ(triceps) ] HFAE T4, A
2 A &9 FABA(p<0.00DE BATh

o e T Eul, I AAFH AP A
Z AFE 94 FA A23A (p<0.001) 7t Yed
wow], AxAed, 4FI(triceps)) AT F
A, AFFAE FAHA Fe) 4FA (p<0.001) 7
258

N. 2 ¢

B dpdAE AAEE 42 $EAYY 34
TR vFH FHYY A 2 ARYH U2
AALEHE Hrs) s, B gAY 340WE o
BLE 719 BFA, AAW, FF2(triceps) S H3}
A FAE EAAY, HA 7129 (food record
method) S ©]8& 2FHF 71EXE wiRstq o
S4 AFRE B9 B 47y 23E O
2t
LAY 2 AZNE 45Ey, A% 2 AFS d

FA e A FAZ7T 160.8cm, 50.4ke, ¥FA

7F 158 4cm, 48.4kgolx, oA o] 79 F4 w7t

155.8cm, 47.2kgolY, WFAZL7t 1560cm, 49.7

kgolth AAEES G A¢ FAAt

186%, BlE4 Tt 189%2 vl£RoU, %A

o AS FAII}t 250%, WFAILI 275%E

HFA a7t FH R #TH(p<0.001),

2.19 ¥ 9% A% e FHavt
2123kcal(885%) 011, wIFAZE 1857kcal(77.4
g3 FAZ7F 1913keal(95.7%), ¥IFA L7}
1814kcal(90.7%) 2, B1F43 FAe] FA4 3
Aol vl8 f2Fo 2 Ui Jelgdth(p<0.001).

guld M GHA-e FH27 70g(100

%), BIF27} 50g(84.3%) 012, A} F

W7t 62g(954%), HIFA 7} 54g(83.1%) 22

FAEE A H vFHRE v 4

FAFE BA dF3E HFAF2 vFE ¢

A1 o) A HF(304g) 0] FAT(342g)9 ¥ £

gAog WA YebRtH(p<0.001). €F I%a

A BE: A @ge) A HEE F4

RopAof KA FERETE

IE F¥Ae] 64: 220 14, AAde} 63: 24: 13
°o|Z, HiFHEE F¥Ao] 66: 21: 13, A&A o]
65: 23: 124t

3 %713, ved AAFE B8 g EF FHL
o] g, < A, ofd, HgRl A, HlEH E,
of2F 2B 4L, Eolrl, R Fehl, Yo, ule
2 Bl WFAE PR ffHoR A
UEE 25 (p<0.001), w4 f7o Aol A
A vigHe A2 ZE, A, ok, vE B
ole}, 53] H|FALE ZF, H, ok, WET A,
ofAFEHAL HEEH, Yo, HEt B9
Aol 42s vedHU.

4. €F R €% %29 71U 4R ugd F4
T ORAL oY 191%: HA 398%: A4 324
%: 74 87%°)11, @F3E, @9 AW
AolM AAste vlgo] FoddA ERHp<
0.001). BlF4E AL oy 175%: A4 320
%: A9 34.8%: 744 157%% A Mgt
B &o] Estth

5. A AAF 494 PM/S e FHEE
g8Ao] 111/093/101%, Ao} 1.25/097/1
2 fus AelA H¥E 1~15/1~15/1%
FALte AR FHAN $EPon, HFHE
£ 980l 097/0.93/1, A& 0) 0.86/0.87/12
P/M/S9 @0l Z o]FoiAA Rato FHAY
FHAA A MU

6. BF AT AN, AR FABA NN,
dF HAFS AALR, 7], A5 ¥ A9
AAAAE G2 (p<0.001), MALEL 4
F(triceps) AL FA, AFH A4 &
287 (p<0.001) & e
o A AN B W, ZAF tiie] dF

FEAGA FEAJTE AFHLS Yo FHL

gl A% R AFol vFHE @HEY i

ERT, 994 AT AFHoE uFHL ]

8 24, FHog st A dewtch
Ay FHIANE FEE A Zl AZF

vgss A7t w2, ol ©ed FA 7T

AFHe FAFANOZE 2 YIaE HHs

=H A7 Aok $4E REE Ao F8

o
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