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Nutrition Knowledge and Nutritional Status of Upper Elementary
School Children Attending a Rural Type School Lunch Programs

Kim, Eun Kyung - Yoo, Mi Yeon
Department of Food Science, College of Industry, Kangnung National University, Kangwon-Do, Korea

ABSTRACT

This study was conducted to evaluate the nutritional status and nutrition knowledge of upper
elerentary school children attending a rural fype school lunch programs. The subjects of this
study consisted of 186 elementary school students in the 5th and 6th grades. Anthropometric
measurements were taken for body weight, height, sitting height, triceps skinfold thickness,
and circumferences of midarm and chest. Dietary intakes of nutrients were assessed by modified
24-hour recall method. Test consisted of multiple-choice items was used to assess nutrition
knowledge of subjects.

The results are summerized as follows :

1) The children’s average body weights were 34.8kg in boys and 37.6kg in girls. Their average
heights were 140.2cm in boys and 143.9cm in girls. Body weight, height, sitting height, triceps
skinfold and body surface area of girls were significantly higher than those of boys(p<(0.05).
Anthropometric data of children approximated to the Korean standards, but were lower than
those of children in Seoul and other rural area.

2) Total daily energy and nutrient intakes were below the RDA's, except for intakes of
niacin and ascorbic acid. School lunch provided 30.5% of total energy intake ; 31.3% of carboh-
ydrate intake, 30.3% of protein intake and 324% of fat intake. Therefore, school lunch largely
contributed to the nutritional balance of these children.

3) The mean scores on the nutrition knowledge test of fifth grade and sixth grade students
were 16.8(out of possible 40 points) and 23.5(out of a possible 50 points), respectively.

4) Score of food habit had positive correlations with intakes of protein, iron and niacin.

But score of nutrition knowledge test showed to be only related to intake of ascorbic acid.

KEY WORDS : elementary school children * school lunch - dietary intakes - anthropometric

data * food habits - nutrition knowledge.
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Table 1. Distribution of total subjects by school,

grade and sex
“School Sachen  Yoengok  Total
Grade™, Sex
Male 25 2% 48
5 Fernale 19 16 35
Total 44 29 83
Male 23 28 51
6 Female 22 30 52
Total 45 58 103
Male 48 51 99
Total Fernale 41 46 37
Total 89 97 186
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Table 2. Concept weighting of NAT(nutrition achievement test) by grade

Concept  Physio Food Life Social/ Food Nutrition
~ -logical  Nutrients Psychological and Toual
Grade Factor Handling Cycde Aspea of Food Technology — Sodety
5 5(12.5)  13( 7.5) 5(12.5) 7(17.5) 9(22.5) 1( 0.3) - 40(100.0)
6 5(12.5)  17(42.5)  10(20.0) 4(10.0) 8(20.0) 4(10.0) 2( 5.0) 50(100.0)

() : percentage
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Table 3. Parent’s occupation of subjects
School Sachen Yeongok Total
Occupation

Father
Officer, Employee 11( 12.4) 22( 22.7) 33( 17.7)
Farmer 59( 66.3) 48( 49.5) 107( 57.5)
Shop owner 18( 14.6) 15( 15.4) 28( 15.1)
Nong 6( 6.7) 12( 12.4) 18C 9.7)
Total $9(100.0) 97(100.0) 186(100.0)

Mother
Employce 5( 5.6) 16( 16.5) 21( 11.3)
Farmer 15( 16.9) 14( 14.4) 29( 15.6)
Housewifc 63( 70.3) 57( 58.8) 120( 64.5)
Others 6( 6.7) 10( 10.3) 16( 8.6)
Total §9(100.0) 89(100.0) 186(100.0}
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Table 4. Demographic characteristics of subjects

School Sachcon Yeongok
Characteristic
Agc of father(yrs) 14.8+ 6.7 43.4% 5.1
Age of mother(yrs) 39.3+ 5.6 39.0£ 5.0
Educational period §8+82  9.0£3.0
ol father(yrs)
Educatonal period 79+ 28 784 8.0
of mother(yrs)
Number of siblings 3.1+12 2811
Birth order 1.8+0.9 2.2+ 1.1
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Table 5. Anthropometric measurcnents of subjects

Grade 5 6
Mrasurement™\Sex Male Female p-value Male Female  p-value
Body weight(kg) 82.1 £5.8 342 248 NS 878 7.9 89.9 £9.8 NS

(99.0) (1oL.7) (105.2) (104.4)
Height(cm) 186.6 +58 1894 +4.8 1436 £58 1469 +6.8

0.0182 0.0091

(97.4) ( 98.8) ( 99.1) ( 993.4)
Sitting height(crn) 743 238 76.6 £2.6 0.0003 78.0 £26 79.7 £34  0.005]
Midarm drcumference(cm) 20.3 £2.1 21.0 £2.3 NS 22.1 £2.9 22.7 £ 3.4 N§
Girth of chest{cm) 67.5 £5.1 67.1 £47 NS 72.1 +7.1 78.7 £8.0 NS
Triceps skinfold(mm) 143 £5.6 16.3 £4.3 NS 17.6 +7.1 20.5 £ 7.6 0.0435
Weight for height(kg/m) 25.4 £3.5 24.5 2.9 NS 259 £45 27.0 £5.7 NS§
Body mass index(kg/m?) 17.1 +22 17.5 £ 1.8 NS 17.9 £ 2.7 183 +3.53 NS
Body surface arca(m?) 111k 111 1.15£0.09 0.0323 1.22-+0.14 1.28+0.2 NS
Body muscle mass(%) 239 +3.6 27.0+26 0.0001 25.8 £3.1 259 +3.5 NS

NS : Not significanty different ar @=0.05 level between male and female

( ): % of Korcan standards
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3}7] 23] A 4kE Relative weight(RT) (kg/m) 2 BMI
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AT 2HE 7B AAAZAE o 8sfo]
FEF AUYTS LHAA L Table 63 2
t}. Weight for age, height for age, @ weight for
height9] 7§-¢-3= Nuirition Canada National Survey
o4 1970 1095 E 1972 1097HA] 6404
174|712 2] Fol 27227, oo} 23329 -2 Aoz
ZA}gE Canadian reference data®]®® percentile2
o] 8-t 9] ). =5, wriceps for age®} mid-arm drcum-
ference for age= Frisancho®®7} 14]e)| A 744)7}2)
o] wle) g Ao F ZFALHE 113 daraS reference®

geei=g
2 23%s B, %) ol A F (weight for age)
= ‘GeFRE o AT
H)g-o] Fole 152%, «Jole] 3.5% 2 AA L 9.7
%9 #FEAen, ‘Foinyd e AFFee A
A2 4.3% 2 H7= 91t} Weight for ageis 21F-&
Zsln A gornz fyUuFez T g
OIHE ATE GAT U] oA A%F AFL
7tA 32 Qe ‘smunting’ € JtA 730 weight for
age7} WA Hrigel 2 AstHelg & 5 vk
HbA ¢, height for age oj@ @ e HHe =&
THAHQ GekdEs FHrsked #EI &,
Waterlow?)ol] wrEw, Zole] A7 (linear growth)
9] #g {dY ‘swnting’ & F7)HEL FAEE
4% 47 2 oaed 79 U= vehis
RAeg F2 AAEI7IAA GG sHH-
B AT A reference data®] helght for aged]
5th percentiles] 8] 3= Jde Fo} 9.1%, oo}
4.6% % AL 7.0%<) 13%e] AV A%E
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Table 6. Percentage distribudon of indices derived from anthropornetric measurcments Number( %)
Percenle
Indices Sex —5th 5th—95th 95th— Total

Weight Male 15(15.2) 80(80.8) 4( 4.0) 99(100.0)
for age! Female 3( 5.5) 80(92.0) 4( 4.6) 87(100.0)
Total 18( 9.7) 160(86.0) 8( 4.3 186(100.0)
Height Male 9( 9.1) 89(89.9) 1( 1.0) 99(100.0)
for ageV Female 4( 4.6) 82(94.3) 1( 1.2) 87(100.0)
Total 13( 7.0) 171(91.9) 2( 1.1) 186(100.0)
Weight Male 6{ 6.1) 84(84.9) 9( 9.1) 99(100.0)
for height? Female 4( 4.6) 79(00.8) 4( 4.6) 87(100.0)
Tortal 10( 5.4) 163(87.6) 13( 7.0) 186(100.0)
Triceps Male 1( 1.1) 89(89.9) 9( 9.1) 99(100.0)
for age? Femnale 1( 1.3) 76(87.4) 10€11.5) 87(100.0)
Total 2( 1.2) 165(88.7) 19(10.2) 186(100.0)
Mid-arm Male 13(13.1) 86(86.9) 0( 0.0) 99(100.0)
for age? Fernale 4( 4.6) 81(95.1) 2( 2.3) 87(100.0)
Total 17¢ 9.1) 167(89.8) 2( 1.1) 186(100.0)

1) * Reference data for percentiles in Canadian children from birth to ninctcen years of age

2) © Reference data for perecntles from NHANES I
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FUFFEAIR LA Vo)A Bag AR T
A7 AAAEAE AQHAA(ocel dam) .2
2 2 gtk 99, WaterlowF4D& A7 e27}el 4
AR A 229 F7HA 2 A3 (standard deviation)
o o1& AT v 3lch Table 7O A = 2 A7
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g g0l JestE RoFa vk EHTL B
2 9] weight for age] Z scorev} -2 o] 8H(-25D
olaPel Fwol gole] 48.5%, Jote 264% ¢
e, BEFn B 4 E Z score 2 0] 3¢
A= dolo] 25.2%, ojote] 42.5% 2 UEMGGT
W, height for age7} reference damo] median® v}
—2SD o]3}Ql 717} A& Fee) W g ¥ 44
455%, 27.6% 9.0, Z score7t 2 o] 4% 717 2
olEL A ) 26.3% (Fol 18.2%, oo} 356%) =
SETEeS

3. okt M AR

1) ZE ks MEEF U DL vim

Table 804 ZAl)Adolgel A, ghdd 1Y
Z oA 2 ks AN O FE ALE
(RDA)O gt Wi gz A58 @& ANz
91t} Niacind} ascorbic acidE e RE J%
259 ko] HAEd rEdied, £33 &
T A& YFH7F AFHY yol= vRA £
Ack(Fig. 1. BT A de 979 |k
£F9] RDAC] tist 43 ¥&y BT MAR
(mean adequacy ratio)-& Fo}7} 81.1%, o o}7} 77.9
%2 el AetR o g dokdo] 4F o] RDA

Table 7. Pcrcentage distribution of weight for age and height for age referencing the data of Korcan nutrition

survey report Number(%)
Standard deviation($D)

Indices Sex Below —28D —25D to 25D Above 28D Total

Weight Male 48(48.5) 28(28.3) 25(23.2) 99(100.0)

for age Female 23(26.4) 27(31.0) 87(42.9) §7(100.0)
Total 71(88.2) 55(29.6) 60(32.3) 186(100.0)

Height Malc 45(45.2) 36(56.4) 18(18.2) 99(100.0)

for age Fernale 24(27.6) 32(36.8) 51(55.6) 87(100.0)
Total 69(57.1) 63(36.6) 49(26.3) 186(100.0)
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IFY EE 2 HF#H JF4E dUEE vastn
Atk A& e] MW P4 99+ 287or &
A e] 8.9+34F R} fFoFozn &t =
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49T 23 o2 BT 16.6% 9] Eastgc) uleka
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2 AT ool B w& k5o He, d*Hy
F499 AFH BA AeaL g 1o
ARNT 7198 Fdago] AFHo] X HH Y.

£ AR 04 ol5sl dw 9% A4 st
A7z Table 10 @ Fig. 63 2t} National Dairy
Council®} IowaZ§] w]dhol|A] 7dhsl26) of ok 4]
test =S ARE-3te] FEA Y test(NAT) A,
2 AFAE RUF Fanslowg*He] A7dngl u
WEked Krth Fanslowse] B gk 53bda] Ha
SRR LE T E W RS
= 168702 49279 AEES Bgort), 68
Yol ASE T S 285HOZ(SHE%),
Fanslow%¢] 238 21582} thit &qkch

FEAHY AdEE AFEEE HUY, 5539
Aee Aud d@ibel #3 49(36.0%) 7 HF 9]
AtE.4E]H S #E F9(85.6%)NA4 FEE

Table 9. Distribudon of subjects by score of food habit

Group

Sex Excellent Good Fair Poor Total Score of food habit®
Male 3(3.0) 11(11.1) 41(41.4) 44(44.4) 99(100.0) 8.9+ 3.4
Fermale 1(1.2) 12(15.8) 45(51.7) 29(33.8) $7(100.0) 9.9+28
Total 4(2.2) 25(12.4) 86(46.2) 75(39.3) 186(100.0)

Score of

. 18.5+1.7 13.6X£0.8 104412 6.3+ 1.5 94%3.1

Food habit

* | Signigicantly different at 0.=0.05 between male and female

Table 10. Mcan score of nurmition achievement test(NAT)

Grade 5 6

Concept No. of item Score No. of item Scorce
Toral score 40 16.8(42.0) 50 23.5(47.0)
Fhysiological 5 1.8(36.0) 5 5.3(66.0)
Facts

Nutrients 13 5.5(42.8) 17 6.1(55.9)
Food ha.ndling 5 2.7(54.0) 10 5.5(55.0)
Life cycle 7 5.1(44.9) 4 2.5(62.5)
Social/

Psychological 9 3.2(35.6) 8 4.0(50.0)
Aspears of food

Food technology 1 0.6(60.0) 4 1.4(35.0)
Nutrition and

— — 2 0.7(85.0)

Socicty

() : Percentage of correct

dAnswers
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AollA 54.6% 9] AREE BT

6std o] Aot Aed A4(66.0%)7 AYF
71l whE FEAHe F962.5%) I A
&ol 7} Tk, dF, AEFT S, ddT AHE e
T 4o AL BT 85%~36%2 L
Edg 24k

Ao 2 oo H)gte] £ AT i o}1E4
FEAY FEL wl¢ @A JdEhgo. o) E A
ol E, frohd Al ERE e GULE programe]
FAA st JH.E BEE T dIAAE
#5% 5 e AL AFsE 95 124
23¢9 4SS dadnd 44 oFHE 4
Avta s

Table 11. Corrclation cocfficients between nutrient
intakes and scores of food habit and

NAT
Score of Score of
Nurient food habit NATY
() (0

Encrgy(kcal) 0.103 0.124
Carbohydrare(g) —0.009 0.144
Protcin(g) 0.287%*  —0,034

(% of RDA)
Fat(g) 0.065 0.139
Calcium(mg) 0.142 0.081
Iron(mg) 0.174* —0.004
Vitaim A(R.E.) 0.102 0.086
Thiamin(mg) 0.094 0.055
Riboflavin(mg) 0.186 0.083

(% of RDA) 0.195**
Niacin(mg) 0.158 0.017

(% of RDA) 0.149*
Ascorbic acid(mg) 0.130 0.170*
Score of NAT 0.067 1.000

1) - Nutrition achicvement test
* 1 0.01<<P<0.05
** 1 0,001=<P<70.01

g ool #F A4 D YutA Q) o oFA) 4 o o
et d%4 43I0 JBAAS 4uRg
Table 118} 2t} gokA]4l Hd=L= ascorbic acidS
A ojmg FYi HHFYE FHAAS B
o] AL W, A5% H4E 9w d, AE niacin
HAZTH Fe FHEA (p<0.05)E HogFglon,
ol A | riboflavin @ niacin A 2) o] @Ak )&
987 % r=0287, 1=0.198 @ r=0.1498] oko]
ABAAE BAFUL. o|9fe AAE GU4A
He] HAd & H£E5deze 9o A Ao
71RE F g8 BAEGT A} o8 g A
Ae HEE A5 dUAY Y4719l r=0.0679)
@& ARASE RegE 44 & 5 slch gelA
TR o] o FdE AAS 9sta, JgA) ®m
7oty 2} B = (anitude) £} 85 (behavior) o] ¥ 3}-2
AEY F e ARFQ Y¥ES progame] )
Zo] 43 aFdda g
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