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Food Diversity and Nutrient Intake of Elementary School Students
in Daegu-Kyungbook Area

Hyeon Jung Kim, Jin-Sook Yoon'

Department of Food and Nutrition, Keimyung University, Daegu, Korea

Abstract

This study was intended to investigate the relation between nutrient status and food diversity of elementary school students in
Daegu-Kyungpook area. The subjects were 164 elementary school students (82 boys, 82 girls) who participated in “Dietary
Intake Survey of Infants, Children and Adolescents” conducted by Korea Food & Drug Administration and Korea Health
Industry Development Institute. We analyzed the nutritional status for two non-consecutive days by 24 hour recall method.
Adequacy of dietary intake was evaluated by the proportion of subjects consuming nutrients less than Estimated Average
Requirements (EAR). Food diversity was compared by using Dietary Diversity Score (DDS) and Dietary Variety Score (DVS).
Nutrients intake was significantly higher in boys than girls. Subjects who consumed all food groups showed higher intake of
energy and other nutrients. Boys maintained better diet quality than girls, measured by Dietary Diversity Score (DDS) as well
as Dietary Variety Score (DVS). Based on these results, nutrition education for elementary school students should focus on the
importance of consuming all food groups with more attention for girls. (Korean J Community Nutrition 15(3) : 297~307, 2010)
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Table 1. General characteristics of subjects
Variables Boys (n = 82) Girls (n = 82) Total (N = 164)
Distict Doegu 38 (46.3)" 42 (51.2) 80 (48.8)
Gyungbuk 44 (53.7) 40 (48.8) 84 (51.2)
Top 15(18.3) 15(18.3) 30(18.3)
M ) 2 High 29 (35.4) 27 (32.9) 56 (34.2)
lonthly income level )
Middle 30 (36.9) 37 (45.1) 67 (40.9)
Low 8( 9.8) 3(3.7) 11( 6.7)
30 less 1( 1.3 3( 3.9 4( 2.5)
30-39 54 (67.5) 49 (63.6) 103 (65.6)
Mother's age (yrs)
40 - 49 24 (30.0) 24 (31.2) 48 (30.6)
50 - 59 1( 1.3 1(1.3) 2(1.3)
Middle less 2( 2.5) 2( 2.6) 4( 2.5)
Middle school 2( 2.5) 6(7.8) 8( 5.1)
Mother's education level High school 42 (52.5) 43 (55.8) 85 (54.1)
University 33 (41.3) 23 (29.9) 56 (35.7)
Graduate school 1(1.3) 3(3.9 4( 2.5)
Mother's Yes 34 (42.5) 32 (41.6) 66 (42.0)
occupation No 46 (57.5) 45 (58.4) 91 (58.0)

1) N (%)

2) Top: above 300% of minimum standard cost of living
High: 200 — 299% of minimum standard cost of living
Middle: 100 — 199% of minimum sfandard cost of living
Low: below 100% of minimum standard cost of living



300 - ZESES] Ak Shepilh bR A

& 28I ojH Y 9] @172 30t 407} 96.2%=
S 28l of w9 e 158t 4 ool
94.9% ool det. ol 9] A F-7-5 AT HH A o]
U= AlEo) 42.0%, F5-7F 58.0% % Lrebstt).
A= A5, 71, A, Agel tigk 7] F1/A4%), &
Hol| that A5 (HZF/AH)S Table 20 AT At
71+ Fol 138.4 cm, ¢J°} 138.6 cmo] Xt} FH AT
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=] (Korea Centers for Disease Control and

Table 2. Anthropometric characteristics of subjects

Prevention 2007) %] B AHE 7], A% 4 E3E9) 1]
w3 B H 7] Fol 59.2 percentile, ©Jo} 60.1
percentile, B+ A5 Ho} 53.5 percentile, 3o} 46.3
percentileo]] 3j3sh= 2% th

2. HEAY A I JAYE B

1) oA R YL MAYH

RS °ﬂbﬂ7<l % QY AF S Table 37 2. o]
YA 3t AF 7S Fol 2057.6 kcal, 9o} 1670.5 kcal

2 o7k olelel sl feJ3bA 940 (b < 0.0001). Tk
A HAZE o} 4.7 g, 010} 55.3 g0.2 94 Wobt ¥

Varicbles Boys Girls Tl (p < 0.0001). Z+ ki) HE e HEE v)wspd
Age (yrs) 92+ 1.8" 94+ 1.7 o= 24 617.3 me, ! 1236.3 mg, JEF 3.6 g, ZF
i + +
Height (cm) 138.4 = 13.4 138.6 = 10.7 F27¢, Elobn 1.4 meg, EZe) 14 mg, qo}_/‘\l 15.7
Weight (kQ) 362 £ 124 335+ 9.7 o s93]sled 6
O AHE ol 7 ol
Height/ Age (Percentile)  59.2 & 28.8 60.1 + 25.1 mes= HHSHCH ofohs 2 442.3 mg, 91 943.0 mg,
=
Weight/ Age (Percentie) 535 £ 29.7 463 £ 295 HEF 2.6 g, ZF 2.1 g, Elo] 1.0 mg, #HEER 1.0
1) Values are Mean £ SD mg, Yokl 11.7 mgs AdF8te] Holr} ofotel vl A4
o] F-2J51A =34t} (p < 0.0001) . B3 Holo] 2uF A5
Table 3. Nutrient intake of subjects
Variobles Boys Girls Significance
Eneray (kcal) 2067.6 + 5512 16705 + 4563 wannd
o (1135 + 30.87 (1004 £ 258) o
Carbohydrate () 3262 £ 86.3 2782 £ 69.6 o
Profein (g 747 + 222 553 + 20.1 wrnn
9 (238.6 + 83.8) (1721 + 61.5) s
Fat (9) 510+ 23.7 380+ 185 Hx
C:F:P¥ 63.4:22.3:14.5 66.6:20.5:13.2 -
camg) 617.3 + 292.7 442.3 + 205.0 wann
9 (798 £ 39.6) (57.3 + 27.3) sk
P (Mg) 1236.3 £ 348.3 943.0 £ 305.8 Hkkx
9 (1442 + 456) (1211 + 445) wens
e g 132+ 7.3 98+ 54 —
9 (122.7 £ 64.2) (90.5 £ 54.1) sk
Na (g) 36+ 14 26+ 10 sk
K (g) 27+ 09 21+ 09 sk
Vitarmin A (ug) 679.3 £ 338.7 539.9 + 359.1 *
HY (1369 = 70.2) (1154 £ 859) NS
Vitamin B, (mg) 14+ 06 1.0+ 05 Hokkok
1 Mg (168.7 £ 67.2) (136.8 + 57.3) *
Vitarnin B, (mg) 1.4+ 06 1.0+ 04 Hokkx
2 (M9 (1385 + 55.5) (1234 £ 51.3) NS
Niacin (mg) 157 £ 55 11.7 £ 5.1 Hkkx
9 (1440 £ 49.7) (117.3 £ 46.2) ok
Vitamin C (mg) 100.3 = 101.8 739 £+ 545 *
9 (145.8 + 146.7) (1070 £ 73.6) *

1) Values are mean + SD

2) Numbers in the parenthesis indicates the percentage of each nutrient for the recormmended infake (RI)
3) C:F:P are percentage of energy from Carbohydrate, Fat and Protein

4) NS: Not significant

* p <005 *: p<0.01, *#*+ p<0.001, **** p < 00001 by student t-test
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0%0}4 Ak AH 2 38.0 g, FSHES 278.2 g, A
9.8 mg o & o} ofote] nlsl folatA| ] =8k
(p <0.001). v]EFT AS] AH S Fot 679.3 ng, oot
539.9 pg ©1%aL, vlEM Ci= 2o} 100.3 mg, oo} 73.9
mg O o7} ofote] vla)| HHZo| FoletA =& Ho=
el (p < 0.05).

oAkl 'hrdha v ko] A RS Holrt
63 :15: 220|931, oJo}7} 67 1 13 : 2002 $h=191 QoF
%715 (Korean Nutrition Society 2005) 9|4 #|A| &k
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2n] 7i7to] AFshs 21 0% YRt Bk 2o B9
A= AL HZES] 79.8%, oJol= 57.3% ol &=
kol

Table 4= H2 Q7 v|vhe AF 3 OPdAE2] vl&-S
e Zlo)t), g2 dole] 47.6%, oJoke] 74.4%7}, A
2 ool 14.6%, oJot] 52.4%7} AL n|wto g
AFskar Q1Qlek. vlE A Hol 13.4%, oJo} 29.3%71,
YRZLE ol 11.0%, oo} 24.4%7} Ha2 Q% v)vk
O 7 AFSIATE Yotale ot 4.9%, ofo} 18.3%, HIE}
W C= 9ol 25.6%, oJoF 41.5%7F HAH Q= nnuto g
AFBIITE G T A 5 Aol M =2

ot ol ofoh B 2401913, ole] A5 ulek C,

Table 4. Percentage of subjects consuming nutrient less than
Estimated Average Requirements (EAR)

Variables Boys Girls Significance
Protein 1(1.20 0( 0.0 NS?
Ca 39 (47.6) 61 (74.4) ook
P 7( 8.5) 10(12.2) NS
Fe 12(14.6) 43 (52.4) okkok
Vitamin A 11 (13.4) 24 (29.3) *
Vitamin B, 6( 7.3 12 (14.6) NS
Vitamin B, 9(11.0) 20 (24.4) *
Niacin 4( 4.9) 15(18.3) ek
Vitamin C 21 (25.6) 34 (41.5) *
1) N (%)

2) NS: Not significant
* p < 0.05, **: p<0.01, *** p<0.001, *** p < 0,0001 by
x>-test

A, el A, WIER] B,2) %0193, ofote] 35 A, vlet
¥ C,HER A, 2lREehie] o debd e 919
o] & Aow e,

2 NHNER HE 2 HAA

A= A AHAF
Table 58} Table 6ol #A|A|E Jol, oo AF 23
T A SHTIA 4 0.94, 0.878, A Aol ZF
0.97, 0.7 2.2 Folr} oot} oA ow &S
(p < 0.05, p < 0.01). AAF HAHAET A %}7}
4.5%1, ofopr} 4.25] o 2 gopr} ofotrr} F2JsHAl =8k
(p <0.05).

AEE AAF AR TRl A RTellA] ol 5.5%
oJol7l 49807 Folr} ofolrt {3 A =%k
(p <0.05). F7re] AHAE 7RG gl oot 742t
6.54, 5.4%4, M2 8.97, 7.68 0.2 Holr} ofofe] H]
a2 =T (p < 0.01). AAF QI AFH2E 7RG
= o7} 24.27, ooy} 21.27 07 Holr} ojolrtt
Ol =8kt (p < 0.01).

N\ AN
Ne e

N [}
Bo) HANE AR
A

HH

;§HJ

_VL N el

Table 5. Dietary Diversity Score (DDS) of subjects

Variables Boys Girls Significance
Grain and starch 1.0£ 01" 1.0+ 02 NS?
M;‘g ggg:;y s €99 59+ 03 08+ 04 *

Fruits 08+t04 08x04 NS
Vegetables 09+03 07+£05 ok

Milk ond dairy products 0.9 £ 0.4 0.8 £ 0.4 NS
Total 45+ 0.7 42+x09 *

1) Values are Mean £ SD

2) NS: Not significant

* p<0.05 ** p<0.01 by student t-test

Table 6. Dietary Variety Score (DVS) of subjects

Variobles Boys Girls Significance
Grain and starch 55+ 19 49+ 19 *2
M;O(;'gg::;y' s, €00 45+ 07 54+ 22 =
Fruits 1.7£12 18%£12 NS
Vegetables 89 +30 7.6=% 31 ok
Milk ond dairy products 1.7 £ 1.1 1.6+ 1.0 NS
Total 242 £ 62 21.2+58 ok

1) Values are Mean £ SD
2) NS: Not significant
* p < 0.05 ** p<0.01 by student t-test
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53.7% (ol 61.0%, oJoF 46.3%) 7} ool &3Fict, 1 th
AH T 473d0] A 28.1% (Fot
26.8%, oot 29.3%) = YElskon], DDSs9]+ Hol, o

S 07 47}A AETS

Table 7°1 A|A}k

Folgvl o)

A AFFS Table 8l eIt wotellAl= 5714

AT o] 194 e
A, FE)E, MEk CZ AL oA B o

go 4
NEre
, ek
HAZ) FelH 0w e

£ oux) 0 gopa
Foll 184 28 PRt §o)4 0% Horh

Table 9+ A3 21E1

2=
=

ol mh e A=) A

ol vlel d, YE

ke 0% Ve, ofolel Al

MAFo) 571 AET-S BF A

oF B 54,3 0% YETE o= 3 7EA] AEelel VIS the] YA AFTEE AAISE Aol HolelA= 5
% RS AT Q0] olo] ula) cloph o Wol U A AEEE BF AHS Tol 194 & Tof i) 2
el Hop} o Clelst Ao AMBhe 0% ebdrh. faaﬁwmuxmum 2 AT E ok A
o] FrolstAl £3kaL, ofote] A BlEkl AE A9)E Be
3. MANER BRI HE FYL NI BP0 AHGE 571 AFLE BF A Tl 1
1) AR 2 32 HAY 9] gk 2ol w3 frelH o ek e ofole] A
Ao AHAFT SR W AL A B ¢ F P R 2 ) AR 2/30) vigehe
S0 b, Azt nle Co) AFGEE 5714 4]
Table 7. Distribution of Dietary Diversity Score (DDS) of subjects Ee I A2E ol v]E) 18R] &S o] oF 60~73%
DDS Boys Girls Total rzom /}ji 6]—3_7 2}% /B]'EH‘}i‘:]’.
2 (¢ 1.2 5( 6.1 6( 3.7)
3 9(11.0 15( 18.3) 24( 14.6)
4 22 ( 26.8) 24 ( 29.3) 46 ( 28.1) 2) %ﬂgﬂ%l‘ I:I|IIZI_|% g.ﬁg} E"I\Iﬂtol HI'%
5 50( 61.0) 38 ( 46.3) 88 ( 53.7) Table 102 415218 Aol weh B53 F oA 3
Total 82 (100.0) 82 (100.0) 164 (100.0) 32 g 2k u|ukS- A3 YAAE2] 885 e Flo)t)
DN (%) ol 4% <1, 4, glnZap, Yo, uep] Coll tjal 5
Table 8. Mean energy and nutrient intake according to DDS of subjects
Girls
Variables DDS = 52 DDS < 5 Sig® DDS = 5 DDS < 5 Sig
(n = 50) (n=32) (n=38) (n=44)
Energy (kcal) 2212.1 £ 592.3" 1816.3 £ 375.0 wkxd) 1845.5 £ 398.3 1519.3 £ 453.0 HkK
Protein (Q) 83.2 = 23.0 615+ 127 oAk 634+ 182 48.4 = 19.1 ook
Fat (Q) 58.1 + 258 400 £ 143 HHE 429 £ 14.6 33.8 = 20.6 *
Carbohydrate (Q) 341.7 £ 90.7 302.1 £ 739 * 305.6 £ 67.9 2545 + 62.6 Hxk
Fiber (Q) 62+ 28 42+ 1.6 HHE 65+ 53 32+ 25 *x
Ca (mg) 669.3 £ 2740 536.0 £ 306.5 * 523.3 £ 170.4 372.4 £ 208.2 ok
P (mgQ) 1362.3 £ 348.2 1039.4 £ 244.1 oo 1090.3 £ 268.5 815.8 £ 280.0 Hkkx
Fe (mg) 141+ 78 118+ 6.2 NS 117+ 5.6 81+ 45 **
Na (g) 38+ 1.4 34+ 14 NS 31+ 10 22+ 09 ook
K (Q) 29+ 09 23+ 08 * 26 £ 09 1.7+ 05 *hk
Vitamin A (uQ) 7345 + 346.4 593.2 £ 312.1 NS 6441 £ 453.3 4499 + 2195 *
Retinol (ugQ) 168.1 = 89.1 135.8 £+ 85.2 NS 1352 =+ 55.1 962 + 62.8 *x
Vitamin B, (Mg) 1.6 06 12+ 04 ** 12+ 04 09+ 05 *x
Vitamin B, (Mg) 1.6+ 06 1.2+ 05 ** 1.2+ 03 09+ 04 Hokokok
Niacin (mg) 178+ 56 1256+ 34 ko 131+ 49 105+ 50 *
Vitamin C (mg) 110.8 = 1156.0 84.0 £ 756 NS 96.1 = 53.0 54,8 + 48.7 Hoxk

1) Values are Mean = SD

2) DDS: Dietary Diversity Score, DDS=5 :

3) Sig: Significance
4) NS: Not significant
* p <0.05, **: p<0.0],

**x p < 0,001,

##kk 5 < (0,0001 by student t-test

subjects consuming 5 food groups, DDS < 5: subjects consuming less than 5 food groups



Table 9. Mean energy and nutiient infake as a percentage of KDRIs? according to DDS of subjects

Boys Girls
Variables DDS = 5% DDS < 5 Sig” DDS = 5 DDS < 5 Sig
(n = 50) (n = 32) (n = 38) (n = 44)
Energy 1205 £ 32.8" 1025+ 24.1 +40) 1087 £ 219 93.2 £ 27.0 *x
Protein 2609 + 89.6 2039 + 60.3 e 1882 + 53.2 158.3 + 65.3 *
Ca 854+ 372 710+ 422 NS 66.4 £ 218 49.4 £ 29.3 *x
P 1453 £ 445 122.8 £ 39.0 s 1330+ 379 110.7 + 47.6 *
Fe 1303 + 65.6 1110+ 61.0 NS 105.7 £ 58.7 77.3 + 46,5 *
Vitamin A 1458 + 70.7 1229 + 68.1 NS 134.8 £ 1115 98.7 + 50.7 NS
Vitamin B, 1836+ 713 145.4 + 53.4 * 1525 £ 47.6 123.3 + 61.9 *
Vitamin B, 150.7 £ 55.2 119.4 + 51.1 * 139.2 + 36.1 109.7 + 58.5 *x
Niacin 1604 £ 497 1184 + 380 e 1286 + 43.1 107.6 + 47.0 *
Vitamin C 158.7 + 164.2 125.7 + 113.6 NS 1365+ 705 815 + 67.1 M

1) Values are Mean £ SD

2) KDRIs: Dietary Reference Intakes for Koreans

3) DDS: Dietary Diversity Score, DDS = 5: subjects consuming 5 food groups, DDS < 5: subjects consuming less than 5 food groups
4) Sig: Significance

5) NS: Not significant

* p<0.05 ** p<0.01, *** p<0.001, **** p < (0.0001 by student t-test

Table 10. Percentage of subjects consuming nutrient less than EAR according to DDS

Boys Girls
Variables DDS = 5% DDS < 5 Sig® DDS =5 DDS < 5 Sig
(n = 50) (n=32 (n = 38) (n = 44)
Protein 0( 0.0)" 1(1.2) NS 0( 0.0 0( 0.0 -
Ca 21 (25.6) 18 (22.0) NS 22 (26.8) 39 (47.6) o
P 1(1.2 6(7.3) o 2( 24 8(9.8) NS
Fe 4( 4.9 8(9.8) * 11 (13.4) 32 (39.0) ok
Vitamin A 4( 4.9 7(85) NS 7( 85) 17 (20.7) *
Vitamin B, 3(3.7) 3(37) NS 0( 0.0 12 (14.6) ok
Vitarmin B, 2( 2.4 7( 85) * 0( 0.0 20 (24.4) ok
Niacin 0( 0.0 4( 49 * 4( 4.9 11(13.4) NS
Vitamin C 7 ( 8.5) 14(17.1) o 7( 85) 27 (32.9) ok

1) N (%)

2) DDS: Dietary Diversity Score, DDS = 5: subjects consuming 5 food groups, DDS < 5: subjects consuming less than 5 food groups
3) Sig: Significance

4) NS: Not significant

* p <005 ** p<0.01, *+* p <0001, **** p<0.0001 by y>test
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A
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Table 11. Nutrient Adequacy Ratio (NAR) according fo DDS of subjects

Girs

Variables DDS = &7 DDS < 5 Sig” DDS = 5 DDS < 5 Sig
(n = 50) (n=232) (h = 38) (n = 44)

Profein 1.0 00" 1.0 £ 00 NS 1.0 +00 1.0 £ 00 NS
Ca 08 +02 06 +0.3 * 07 +02 05 +0.2 Hork
P 1.0 +00 09 +0.1 * 1.0 +0.1 09 *0. o
Fe 09 +01 09 +0.2 * 08 +02 07 +0.2 ok
Vitarnin A 09 +01 09 +0.2 NS 09 +02 08 + 0.2 *
Vitarnin B, 1.0 £0.1 1.0 +0.1 NS 10 +00 09 +0.2 ok
Vitarnin B, 1.0 £0.1 09 *0. * 1.0 +00 09 +0.2 ok
Niacin 1.0 +00 09 +0.2 * 09 *0. 09 +0.2 *
Vitamin C 09 +0.1 07 +0.2 * 09 +0.2 06 +0.3 ok
MAR 0.94 + 0.78 0.87 + 0.14 . 0.91 + 0.11 0.80 + 0.13 Hrkk

1) Values are Mean £ SD
2) DDS: Dietary Diversity Score, DDS = 5: subjects consuming 5 food groups, DDS < 5: subjects consuming less than 5 food groups

3) Sig: Significance
4) NS: Not significant

* p<0.05 *: p<0.01, *#**+ p<0.001, **** p < 0.0001 by student t-test
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