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A Study on the Evaluation of Food Intake of Preschool Children in Pusan

Hwa-Jae Lim

Dept. of Food and Nutrition, Dong-eui University, Pusan 614-714, Korea

Abstract

To assess the food intake and diet quality of preschool children in Pusan, dietary survey was conducted
with 176 subjects using 24hr recall method. Diet quality was assessed by food group pattern, dietary
diversity score(DDS), dietary variety score(DVS), and dietary frequency score(DFS). The total number of
food items consumed was 307. The foods consumed most frequently were rice, Korean cabbage-kimchi,
milk and green onion. When investigating the consumption pattern of major six food groups, 38.1% of subjects
consumed all six groups. Food group was missed in order of fruit(41.5%), sweet(19.9%), dairy(16.5),
vegetable(4.5%) and meat(1.7%). The mean values of DDS, DVS, and DFS were 5.16, 13. 82, and 16.07 re-
spectively. Persons who had higher DDSs also had higher DVSs(p<0 001). DDS, DVS and DFS correlated
positively with NAR(nutrient adequacy ratio) and MAR(mean adequacy ratio) significantly. Associations
between the NAR of most nutrients and MAR with DVS and DFS were higher than those between the
NAR of most nutrients and MAR with DDS. People with DDS of above 6 or DVS of above 16 or DFS
of above 21 met two-thirds of recommended dietary allowance for nutrients. Based on the result of the
food group intake, the food intake of subjects was not adequate, especially the fruit and dairy groups.
When assessing the dietary quality of subjects using DDS, DVS and DFS, many people appeared not to

have a desirable food intake.
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Table 1. Distribution of subjects by age and sex

Age(yr) Boy N(%) Girl N(%)  Total N(%)
1 5(71.43) 2(28.57) 7(100)
2 16(45.71) 19(54.29) 35(100)
3 25(60.98) 16(39.02) 41(100)
4 18(56.25) 14(43.75) 32(100)
5 20(66.67) 10(33.33) 30(100)
6 17(54.84) 14(45.16) 31(100)

Total 101(57.39) 75(42.61) 176(100)
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Table 2. Major food items of subjects by consumption fre—

quency
Rank Food items Frequencies(%)1>
1 Rice 65.9
2 Kimchi 31.6
3 Milk 217
4 Green onion 246
5 Chicken's egg 19.9
6 Laver 188
7 Beef 159
8 Garlic 144
9 Anchovy, boiled-dried 14.0
Onion
11 Soybean oil 13.3
12 Soybean paste 129
13 Sesame oil 12.3
14 Apple 114
Carrot
16 Fish paste 11.0
17 Soybean sprout 9.8
Potatoes
Soybean curd
20 Citrus fruit 9.1
21 Barley 89
22 Black rice 8.7
Radish root
24 Sea mustard 8.1
25 Ra Myon 78
26 Squash and pumpkin 76
Yoghurt
28 Pork 72
Soybean, dried
30 Brown rice 6.6

YPercent of subjects who consumed food(%, n=176 X 3=528)



BAEA o stedAl o}E )

o GA, A%, 2, L4, AL, 2, ShAEA, B
F23, 250, eAei Aol o,
P, 2210 355 AFNE AAT AR bt
o5 L 3 AFTANE T B, T

5}, 2, Frhg, 7, v, gubogieh. T FEol & A}

st @, 87), LAAFom, vhh, ERF2, 2, 719, W,
A2, A3, B E, BEokizolg o, £ 2 #

hal il

FoLe-fr, 22, BT, BAE
AFZAE 225ko] ]2
1, Fekd, A9, Aol

&, 718, s, 4, 5t

PO}
B N
2]
Y

A, A=, E4,
sdom, 2] Fatell e 4
o, vhaviz, 7, wE o
sleede 1A, %

ASA, aF, A&, E7tass, G| ATHE Al A k.

£
>
o

oA, FAET, A 2
Zsich 6714 A ETE BF A
111111)7) 381% 2 714 wetow, o o}e-& ol Fat
£ 4 #H8A] @2 AAHGMVFDS=111011)7} 26.7% 2
291, F7 2 BHTe ARl e GMVFDS=
111110)9} #Ad #3242 FHTY T AFTS A F
37| -8 AAAHGMVFDS=111010)7} Z+2} 7.4%9} 6.3
%2 34} 495 AR AT FAFTEE AHIA @
& W AAHGMVFDS=111101)= 57%2 5%, Fd T3}

Table 3. Patterns of food group intake (n=176)
Rank GMVFDS" N(%)
1 111111 67(38.1)
2 111011 47(26.7)
3 111110 13( 7.4)
4 111010 11( 6.3)
5 111101 10( 5.7)
6 111001 8( 4.5)
7 111100 7( 4.0)
8 110111 4( 2.3)
9 111000 2( 1.
9 110011 2( LD
11 101011 1( 0.6)
11 101001 1( 0.6)
11 101110 1 0.6)
11 110010 1€ 0.6)
11 110101 1( 0.6)

l)GMVFDS=grain, meat, vegetable, fruit, dairy and sweet
food groups; l=present of each food group; O=absent of
each food group
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Table 4. Mean dietary diversity score(DDS), dietary variety score(DVS) and dietary frequency score(DFS) of subjects

by age group and sex

Age Sex Total
1~3(n=83) 4~6(n=93) Boy(n=101) Girl(n=75) (n=176)
DDSY 52+08" 5108 51%08 52108 52108
Dvs? 137+43 13937 135+40 142+39 138+4.0
DVSs*P 124140 125+36 12.2£38 129438 125+3.8
DFSY 16.3*5.1 159+3.8 159+44 16.4+45 16.1+45
DFS*Y 150147 145%3.7 145%4.1 150t44 14.7£42

YDDS counts the nimber of food groups consumed daily from ma]or six groups(grain, meat, vegetable, fruit, dairy, sweet)

?DVS counts the number of different food items consumed and *

except sweet food group

YDVS counts the number of different food items consumed

*DFS counts the frequency of food consumption and ¥YDFS counts the frequency of food consumption except sweet food

group
Values are Mean*SD.

Table 5. Distribution of dietary diversity score(DDS) of subjects by age group and sex

P Age Sex Total
1~3 N(%) 4~6 N(%) Boy N(%) Girl N(%) N(%) Cumnulative N(%)
3 2( 24) 2(2.2) 2( 20) 20 27D 4 2.3) 4( 2.3)
4 15( 18.1) 16( 17.2) 21( 20.8) 10( 13.3) 31( 17.6) 35( 19.9)
5 32( 38.6) 42( 45.2) 43( 426) 31( 41.3) 74( 42.1) 109( 61.9)
6 34( 41.0) 33( 35.5) 35( 34.7) 32( 42.7) 67( 38.1) 176(100.0)
Total 83(100.1) 93(100.1) 101(100.1) 75(100.1) 176(100.1)

UDDS counts the number of food groups{(grain, meat, vegetable, fruit, dairy and sweet) consumed daily.
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T(2.09%)9) =22 Akt oot A= 67
A A EF(42.7%)S A A g vl o] /1A =9kow 1 v}
222 57} A EF(41.3%), 47FA A1 EF(13.3%), 37}
A AEF27%)9) #2o.2 AAstct J7y, A
A2 B w | ~34T0] 4~64FH) ot} deln
o} §2 Y FRFL TP 671N AEF S A g
o] AdiAew Fskrh

DDS7} 671244l 742 DDS 59141 DDS 37+ 2 DDS
W2 AR e AET :%— 4 B9l Table 65 2t}
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A A 635%% 78 weker, o 4 2 IR 176
%, SAIZT 135%, AT 54% <o)t DDS7F 44
A AS A F A G2 M AEFTES FdTFH v
AAFTOR A U BRE ATL ALT, G2

< F3 ASI AAL TI%E 7R Bt} thgog
AEH 2 AFTA FA4 2 FFE, AT $A 73
2 AA 9 268%F AA Ao, F7et 73 € T
T A A= AA 9 32%3ch DDS7F 34 A+
AH8A & hA) AEZEL 58 489 Aol
A 2% A F3} A 27k A EFS T A5d
ool @ A% ¥ o & 2RSS F$ 6714
A|EZE 17}A] o]Abe AEZ L A EA Fhe AL
F2 FAdTE AAA FdSS & 4 U Park T
(19 ATl AR 3 A obg-Eo] 2AHE 57}

Table 6. Distribution of sub]ects not consuming the food
group by DDS v

DDS

Omitted food group

5(n=74) 4(n=31) 3(n=4)
Fruit 47( 63.5)
Sugar 13( 17.6)
Dairy 10( 13.5)
Vegetable 4( 54)
Total 74(100.0)
Fruit+ Sugar 11( 35.5)
Fruit+ Dairy 8( 25.8)
Fruit+ Vegetable 2( 65)
Fruit+Meat 1 32)
Dairy + Sugar 7( 22.6)
Dairy + Vegetable 1( 32)
Meat + Sugar 1 32)
Total 31(100.0)
Fruit+ Dairy + Sugar 2( 50.0)
Fruit+ Vegetable + Sugar 1( 25.0)
Fruit+ Meat+ Dairy 1( 25.0)
Total 4(100.0)

YDDS counts the number of food groups consumed daily
from major six groups(grain, meat, vegetable, fruit, dairy
and sweet).
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Phoh 2, B ZARAANEE S5l A PO A3

Al
Al

FAHNG b A AT
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31 Al ES AlF sl e, 1A 158 A e & 4]
2 g Algbe] A AL 409%ZE 71AF wgren 1 oS0
16W el 20 Abe] & AT Al e AAS 363%
#}7) 8kgd cH(Table 7). ZAHARE-2 845 3t 1619
AZ S AFstgon, AdTy AER vy | ~3429]
£ Hit 1639, 4~641F-9 A+ FF 1598 AFE
A3 s)le on ol HF 1599, ojoli= HF 164 4]
T2 AFstgi e, AU AEE Fo7 Aol %iai

oh f2 2 FE AEHe AEFEST AHT A
A28 574 F8 A FTE] AHAeE AT RA @}
WA AES FT 1474 AES AF sk e (Table 4).

Table 7. Percentage distribution of dietary variety score
(DVS) and dietary frequency score(DFS)

DvsY N(%) DFs? N(%)
4 1€ 06) 7 2( 1.1)
5 1€ 06) 8 3017
6 1( 06) 9 3( 17
7 4( 2.3) 10 6( 3.4)
8 20 1.1) 11 11( 6.3)
9 14( 8.0) 12 10( 5.7)
10 17¢ 9.7) 13 15( 85)
11 12( 6.8) 14 22(125)
12 15( 85) 15 14( 80)
14 40(22.7) 16 17( 97
15 18(10.2) 17 15( 85)
16 12( 6.8) 18 17¢ 9.7)
17 7( 40) 19 9( 5.1)
18 11( 63) 20 6( 3.4)
19 5( 2.8) 21 2( 1.1)
20 20 1.1) 22 6( 3.4)
21 6( 3.4) 23 2( 1.1
22 201D 24 5( 2.8)
23 5( 2.8) 25 6( 3.4)
24 1€ 06) 2 317
27 1( 06)

31 1€ 0.6)

YDVS is total number of different food items consumed.
YDFS is total frequency of food consumption.

Table 8. Relationship between dietary diversity score(DDS)
and dietary variety score(DVS)

pps” Dvs”
Mean* SD(CV)” Minimum Maximum
3 85+3.1%36.6) 5.0 12.0
4 10.8+3.4°31.1) 40 19.0
5 13.7+3.2%(23.1) 6.0 230
6 15.7+3.9%(24.9) 8.0 240

YDDS counts the number of food groups{(grain, meat, vege—
table, fruit, dairy and sweet) consumed daily.

?DVS counts the number of different food items consumed.
Means with different letters are significantly different
(p<0.001).

#CV : Coefficient of variation
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AE/AET MF|o) CiMnt GerE|ele] BHA| e, 53 Zw(p<0.001), ¥l ekl Ba(p<0.01) e

AZAH ] dFA T I A T2 A F A gl epnl C(p<0.001)= DDS7} &7t w2} NARghol
27 93l AFZH5DDS), A EHS(DVS), 22 frolsbAl F71elgdoh wb ol Al ol B tojolal
I FAEAHAFDFS)EE 7 ki) HAA A 9] %= DDS7} 304 622 Z7}8 o 7k7}2) NAR%
(NAR)¢} A A - gl Aale] AS e FFHAH A4 < 9 2po] & o)X gk, ol E AT 5 B,
H(MAR)Z =hetsle] Table 9, 10 2 119 Yebigdoh ol @ Jololale] #9-= DDS7} 3¢ wf o]1} NARZLe]
DDS7} 7V & 39 of 24, A, vlelul A, v]gal Z+7F 1.00, 0.99, 0.863. DDS7) 691 A -9-9} H z}o} glo}
C2] NARzte] 0.75 o]3t5l 2o, 53l A Sl = 2, A, o =9 oo, A& 7%= DDS7) 3
nlelnl Co] NAR3tel 0.75 o3t dAake] 2/358ES oA 602 2713l = NARZEe] 0.742 ¥il7} glgle
TEA7]12] e, 7P 22 6 7elle AE0.74) NARzte] %A FolA 7k et AE3ETd 9 7Jr
& AT BE G5 NARFS 08 olabelglrt FoaEe] A0 e FA o gloiA] g, vl ek
(Table 9). DDS7} 3ell4] 622 F71& o) 7zt of ok o) AHER C ooz AE A% A4UAE Ao 2 3 Lee
NARZ ] Wt g ofamlin) 2fo] & R o). 4, vl 209 AFolM = Al FFA7 3Y d o o] F dga
9 A, ¥]eb] By, vl e}wl B, 22] 3 v]Ekel C& DDS7} o AR A e} A ETHE F7HE W] dakx
59} 622 Z7}gtell el NARZ o] S7lste 48 B AR ] W3} Ago] g ol L dAtes 3 B

Table 9. Mean nutrient adequacy ratio (NAR)" of various nutrients and mean adequacy ratio (MAR)? by DDS?

DDS " " NAR. - ; o MAR™
Protein” Calcium ™~ Phosphorous Iron Vit A Vit.B: Vit.B2 Niacin Vit.C
3(n=4) 1.00° 057° 0.99° 0.74° 0.59 0.88 0.78° 0.86 0.31° 0.75°
4(n=31) 091° 0.56° 0.90° 0.58° 0.68 0.83 0.75° 064° 0.61° 0.72°
5(n=74)  096° 0.71%® 0.97° 0.69 0.79 0.88 0.83° 0.76 0.69° 0.81*
6(n=67)  0.98 0.83° 0.99° 0.74% 0.80 092 0.91° 0.81° 0.91° 0.88"

NARs are significantly different among DDS groups by Duncan's multiple range test for 7 nutrients("p<0.05, “p<0.01,
""p<0.001).
MAR is significantly different among DDS groups by Duncan's multiple range test("™"p<0.001).
Means with same letter in the same column are not significantly different.
The subject’ daily intake of a nutrient
RDA of that nutrient
All NAR values are truncated at 1.0.
OMAR= Sum of the NA;QS for nutrients
3)DDS(dietary diversity score) counts the number of food groups(grain, meat, vegetable, fruit, dairy and sweet) consumed daily.

YNAR-

Table 10. Mean nutrient adequacy ratio (NAR)" of various nutrients and mean adequacy ratio(MAR)? by pvs®
NAR

DVS " - T e o e o o o o wa MART
Protein” Calcium Phosphorous Iron Vit.A Vit.B; Vit.Bz Niacin Vit.C

<6 (n=2) 1.00° 0.58° 1.00° 0.54° 051¢ 0.86° 1.00° 0.76™  061° 076

6~10(n=38) 0.92° 0.647 091° 0.53° 063 083 0.76° 0.64° 055°  0.71°

11~ 15(n=85) 095® 068" 097 066 078 088 082%® 072 076  080™

16<20(n=37) 0.99° 0.84% 1.00° 084  085°  094° 092®  090®°  08™ 0907

21~24(n=14) 1.00° 0.93° 1.00° 0.90° 0.92° 0.99° 0.99° 0.98° 094° 096"

NARs are significantly different among DVS groups by Duncan's multiple range test for all nutrients(’p<0.05, ~p<0.01,
"p<0.001).
MAR is significantly different among DVS groups by Duncan's multiple range test(""p<0.001).
Means with same letter in the same column are not significantly different.
DNAR-= The subject’ daily intake of a nutrient
RDA of that nutrient
All NAR values are truncated at 1.0.
PMAR- Sum of the NA;%S for nutrients
¥DVS: dietary variety score(total number of different food items consumed)
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Table 11. Mean nutrient adequacy ratio (NAR)V of various nutrients and mean adequacy ratio (MAR)? by DFS®

DFS NAR - — . MAR™
Protein® Calcium™ Phosphorous  Iron™  VitA™ VitB," VitBy" Niacin™ VitC

<11 (n=14) 0.92° 0.62° 0.93 0.45° 055" 089 082" 0.66° 061° 07

11~15(n=72) 0.94° 0.68% 0.95 0.64" 0.74° 086> 081" 0.69° 066™ 077

16~20(n=64) 097" 073" 0.98 0.73" 0.80° 0.88"  0.84" 079™ 083" 084

21 ~25(n=21) 1.00? 0.90° 1.00 0.85° 0.91° 098" 095"  094® 087" 093

26~31(n= 5) 1.00% 0.87% 1.00 0.88" 0.91° 1.00°  1.00° 0.97* 098" 096"

NARs are significantly different among DFS groups by Duncan's multiple range test for 8 nutrients('p<0.05, “'p<0.01,

sy

p<0.001).

MAR is significantly different among DFS groups by Duncan's multiple range test(™ p<0.001).
Means with same letter in the same column are not significantly different.

The subject’ daily intake of a nutrient
RDA of that nutrient
All NAR values are truncated at 1.0.
Sum of the NARs for nutrients
9

YNAR=

“MAR=

¥DFS: dietary frequency score(total frequency of food consumption)

AT-¢} v zatedct olelgt AR B vlek dF4adl
AR AS671A AFTE 25 A3 sveE, A3
o] A& i WARE FEHY Vo kg 4
FE A 2 Al EE] Ho] o o A W W

A RS G Folons P AHAHE ¢
3 AE FU7 Ak g dFngo) ol g S
ok & ol Ao gk 44, vl ekl A 28] 7 uekel C 59
A% A FTH o 3dw Zzhe] NARge) £ o FollA]
057, 059, 0.31¢] =4, Lee S(24)2] A7 A= 047,
0.33,.0.672 vl &gt 532} vlEkel CE Lee
(209 dF9} £ AFA DDS7} 715l nhel NAR
zkel FA3] FolatA Folele AL Rt 2 AF
2] A4 o]F AAaT FUAFTo] &R o)ate A
EFol A" ¢ Ao =e v go] W A EFE0)
2 A # 9 thefX o] Holx] A ET -7} ol
53] ol & dkae A A7 AR 5 <)
o 4= 94}t DDSY MARE 4t 29 DDS7} 3
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o) & A F718l 9 tHp<0.001). o]#1 & S+ Lee 5(24)
2] 17, Park $(25)8] A+ 18] 2 Song™ Paik(27)9)
AT E Bl o mg MEFAH ] chekAd ol ojgl o
GFago] g gL 4 5 ddrh

slFolt 4 213 DVS9 DFSE 57 280 2 1Jo] 7}
2FEE 7 dok4 o NARY 2252 WFe MARS
AR B9 DVSe 74 10714 olste DAY 22.7% 2
Zhe, A ¥, vl El) A, vYolobal 22 3 ¥kl C2 NAR
0] 0.65 o315 2.1, 117}x] ol A 157}A] Apolal 7 9= A
2] 483% 2 Zw, A 18] 3 vho]olAl 9] NAR®] 0.75
olsld =4, 16714 o] AHal Aol & BE oJokA9 NAR
o] 0.8 o] Ate] $itH(Table 10). DFSS] 7% 159 o]3l=

m
N

fodo et jo
ir o Jo

(&1
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A A 489% 2 e, A, vletnl A, vhe]otAl, vl el
C2 NAR©) 0.75 0] 8} 2.1, 16¥ ol A] 2081 Abe]l A4
= AA 36.3%%2 da3 4 E2o] NARo] 075 of 3t =
o], 219 olAkal 7d-foll T E k49 NARe] 0.85 ¢]
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Table 12. Correlation coefficients between dietary variety and nutrient adequacy ratio (NAR)”

MAR”

Vit.A Vit.B: Vit.Bz

Niacin Vit.C

Protein  Calcium  Phosphorous Iron
DppS? 017 0.34"™ 0.24™ 0.18"
Dvs¥ 023" 0.31"™ 0.23" 0.45™
DFS? 028" 0.31" 0.25™ 0.46™"

0.17" 0.19" 0.26™ 0.19° 045" 039
0.33™ 027" 0.25™" 0.43™ 0.34™ 051
0.36"" 0.26™" 0.27"" 0.42™" 035" 052

Axk

The subject’ daily intake of a nutrient
RDA of that nutrient
All NAR values are truncated at 1.0.

UNAR=

2pDS: dietary diversity score(number of major food groups consumed)
Ipvs: dietary variety score(total number of different food items consumed)
YDFS: dietary frequency score(total frequency of food consumption)

SMAR-= Sum of the NA;QS for nutrients

All values are significantly different("p<0.05, ~"p<0.01, ~"p<0.001).
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