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Abstract

To assess the food intake and diet quality of middle school students who live in Kangneung area, a dietary survey
using 3-day food record was conducted with 226 subjects. Seventy five percent of total food intake was in
the form of plant foods and the rest in the form of animal food. Diet quality was assessed by food group pattern,
dietary diversity score (DDS), and dietary variety score (DVS). When counting the major food groups consumed,
53% of subjects had a DDS of 3 and 35% of subjects had a DDS of 4. When investigating the consumption
pattern of the major five food groups, only 10.2% of subjects consumed foods from all five groups. The groups
most frequently missed were dairy products (73.0%) and fruits (71.7%). On average, subjects habitually consumed
22.6 different foods daily, with the mean score of diet variety for males (22.1) being significantly lower than
for females (22.9). Correlation coefficients between nutrient adequacy ratio (NAR) and DVS ranged from r=0.40
for vitamin B, to r=0.61 for phosphorus. NAR also improved as the number of foods or food groups consumed
increased (p<0.001). Associations between the NAR and high level of DVS was more positive than those between
the NAR with DDS. When assessing the dietary quality of subjects using DDS and DVS, many people appeared
not to have a desirable food intake. Therefore, to lead them to have nutritionally balanced diet, educating students
and their parents on nutrients and suggesting guidelines for a desirable diet is considered to be essential so
that they can intake from all of major food groups and have various foods in their diet.
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Table 1. Distribution of subjects by age and sex No. (%)

Age (years) Male Female Total
12 1€ 0.9 o 0.0 1¢ 0.4)
13 19( 16.2) 17¢ 15.6) 36( 15.9)
14 90( 76.9) 85( 78.0) 175( 77.4)
15 70 6.0) 7( 6.4) 14( 6.2)
Total 117(100.0) 109(100.0) 226(100.0)
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Table 2. Amounts of food intake by food group 3t 59 5= o] wol AF = A E epyd)
Food class Food group Am((;;nts % AlZ/MZIS J|x2 3 Ao|EI}
Cereals and grain products 4083 397 FoAET AN  gAEo] AFHT AFES A
e s B8 23 FRAFTHRARTL, FFHT, FRT, AL, AT
Legumes and their products 19:7 1:9 BEH53 F o A He-S dolrghel 2R S F
Seeds and nuts 2.4 0.2 8 AET AHANL Table 37 od, F2 AEFF AFH
Vegetables 1505 146 1o o 3 L mro ul.eo alxls
Fungi and mushrooms 0.9 0.1 FdE TH fB o R debdch 7P B2 H e AN
Plant food  Fruits 5.7 7.4 AH YL &FF, FHT, AaFS 43T 53 (DOMGFV=
}5323226;:5 20 0% OLODS R A A 527%2 ek o v o] F skl 573
Seasonings 22.9 36 %, 93t 47.7% Ak 1 22 FAlFT k] A4
Qils and fats 92 22 5 AALE 3hs -3 (DMGFV=01111)2.& A 4 9] 18.1%, 3%}
Others 0.4 0.0 o
u}- /ﬂ/\ = Q = A
Subtotal (% of total) 7737 752 j;L °l Xﬂw HDMGFV 1}101)7 F 16;1/;’ }j 1?
Meat, poultry and their products 786 7.6 4 AFAA F9 T 7P IAAL A FL AT
Eggs 392 38 2% AH e £33 (DMGFV=11111)-2 A A9 102%°] &
Animal food Fishes and shell fishes 58.1 56 3l Llakal o] 7.0 L o3 sbal gl wral Tlo
Milk and dairy products 00 77 CrtEiEh A A s ARt de Aol A
Qils and fats 01 00 o)l A alr} 24291 <l 188% E vhebst i, Al ETol A9l
Subtotal (% of total) 2549 248 AASH-L 359 24 13.7%9 .00 571A) A ET R FE A
Total 1028.5 100.0 25k 7 Sol] o] 8FAY-L 138% 2 vhebyr ot WAL 6.8%0)]
Table 3. Patterns of food group intake by sex
DMGEVY Male (n=117X3) Female (n=109X3) Total (n=226x%3)
Frequency % Rank Frequency % Rank Frequency % Rank
01101 201 57.3 1 156 477 1 357 52.7 1
01111 48 13.7 3 75 22.9 2 123 181 2
11101 66 18.8 2 45 138 3 111 16.4 3
11111 24 6.8 4 45 13.8 3 69 10.2 4
00101 6 1.7 5 6 1.8 4 12 1.8 5
10100 3 0.9 6 0 0.0 3 0.4 6
00100 3 0.9 6 0 0.0 3 0.4 6

YDMGFV = dairy, meat, grain, fruit, and vegetable; 1 =food group(s) present; 0 =food group(s) absent.



FEAY Fatyel 4
sttt T2 A foll s oA AHA] A ETE
25 A3 A(DMGFV-=11111)¢} 2+ Fo] A<= A A}
%9 (DMGFV=11101)°] 13.8%2 Z-& u] &2 velytr} Lee

19)0] 4elg A2 ¢ AT Al A E & A7
o} vk AA 2 A e AR RS FAE FAFol A
©] = (DMGFV=01101) fr3o] 40%2 714 &7 viehyg o
57 A AEFT 25E AHITOMGFV=1111DF% -2 6.4%
B2 4e9 2 Vel 2y el ol Z 8- Ay o g 8t
AF20) M= 6714 T84 F

Sl HAET, G5
%= 7MA = ){,1_ arpgeg=
o) 2679%% 29), §4 2 %%%—;—
o] 39 g=0.2 hebitr), AT
A8 e Ao ehd s ww %
AEFoz AAQ 73.0%9 2 1rul 2ohgez s

of

;(] ul

)

£ WA AEE 4AD BN TRECE 44
& opgo e olsh o] 3717) o] ste] Al FE LR
AEE AATHE 497 50%8 Ptk AL ks 44

o FAA ) viehd %27} Q&g Alapaicl,
T8 A% 4 (DDS) : A xbe] Fd o] B2 ol n 7]
fAste] vbad 7bA] F2AFT A AAEE A5 DDS
2 Table 49 Yelulgdel Aoz 7p4 g& v &2 1}
el DDSE 371A) Al TS A # 8l 39 0 2 zald)AFaLe]
52.7%%-2-7 o] % &3ae] 57.3%, ol Ao 47.7%2 v}t
G 1 thE 0 BE 47| AlEFL A F S 4” o] A A9
34.5% .24 F3t o] 325%, o] AL 36.7%E A 5hed
ok 7h v A GelQl 571 A ETE =F AT 54
2 AAAH R 10.2% 3314 _tﬂ Z 3 shAL- 6.8%,
o] gt -2 13.8% 2 el of 3tAlo] o tlekgl ATH O
AALE she Ao 2 DDS #9115 B
4,54 o 2 velylr} Bood2e] o)a)dl At = Al
22 3 Lee 5(19)2] ol ¢} Park S(21)9] <114
35}, 671A] Al EF = 5717 oAkl 4]

T=

0

1

gl
L
T

w

’

A}

tlo |a

Ag‘
Aoto g |

S

[e5

A74
NET
A7 AA9 80.2% % el A o} FL i
AFQOSE 2 Ho) g molvh
DDS7} 58] ukel 7 L-olj 4] §7}A)

AEE AT A3kE A ol 4

o

o

fe

o.,_. NIO

A]—_g] A]ﬁ:,LoiHH

o]
AETo] A==t

[}
I
HET
Table 4. Distribution of dietary diversity score by sex
Male (n=117X3) Female (n=109x3) Total (n=226X3)

b

DDS Frequency % Frequency %  Frequency %
1 3 04 0 0.0 3 04
2 9 2.2 6 1.8 15 2.2
3 201 527 156 477 357 52.7
4 114 345 120 36.7 234 345
5 24 10.2 45 13.8 69 10.2

"DDS (Dietary diversity score) counts the numbers of food groups
consumed daily from major five food groups (daily, meat, grain,
fruit, vegetable).
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Table 5. Distribution of subjects not consuming each food

group by DDS (%)
. DDS"
f ¥
Omitted food group ] 5 3 1
Dairy 25.0 23.2 50.0 52.6
Meat 22.2 16.6 0.0 0.0
Grain 0.0 0.0 0.0 0.0
Fruit 27.8 31.8 50.0 474
Vegetable 25.0 28.4 0.0 0.0

"PDS (Dietary diversity score) counts the number of food groups
consumed daily from major five food groups (dairy, meat,
grain, fruit, vegetable).

Table 6. Distribution of dietary variety score (DVS) by food
group

Male Female Total

Food group __ (n=117X3) (n=109 X 3) (n=226 X 3)

Mean CV(9%) Mean CV(%) Mean CV(%)
Dairy 0.3 176.7 0.4 1875 04 1829
Meat 54 59.6 5.7 48.4 55 54.3
Grain 50 476 5.1 47.7 5.1 475
Fruit 04 222.9 05 1519 04 1837
Vegetable 10.4 57.2 11.8 495 11.1 53.6

YCV: Coefficient of variation.
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2| 4-(DVS)7ke] A Table 8014 A5 19 DDS7}F1~2
QL A AFshs AF 7 A3 671212 DDS7F 3, 4,
58l -l wlske] £-2}3HAI(p<0.001) A A vepytct, =it
DDS7} 331 Aol A& AF5E 221744 0] & DDS7} 4,
591 A& 77 235714, 25.17EA1 9 A& Al A e=
vebt, F 24 ET A 44 DDS7L 75 F4F
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Table 7. Percentage distribution of dietary variety score
(DVS) by sex
Male (n=117%3) Female (n=109X 3)

Total (n=226X3)

pvs"
Frequency 9% Frequency % Frequency %
0~ 5 6 1.7 3 09 9 1.3
6~10 36 10.3 15 4.6 51 75

11~15 54 154 48 14.7 102 15.0
16~20 66 18.8 63 19.3 129 19.0
21~25 99 28.2 81 24.8 180 26.5

26~30 36 10.3 45 13.8 31 11.9
31~-35 30 8.5 33 10.1 63 9.3
36~40 9 2.6 24 7.3 33 49
41~ 15 43 15 46 30 44

"DVS counts the total number of food items consumed.

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

— DVS”

5 Mean £ SD vi(%)
1~2 (n=18) 60139 65.0
3 (n=357) 221+99° 48
4 (n=234) 235175 315
5 (n=69) 2514+93° 37.1

“DDS counts the number of food groups consumed daily from
major five food groups (dairy, meat, grain, fruit, vegetable).
?)DVS counts the number of different food items consumed.
JCV: Coefficient of variation.

DVS is significantly different among DDS groups by Duncan’s
multiple range test (p<0.001).

Means with different letters are significantly different.

MAR zto] -9 3HA| (p<0.001) Z7}8ked DDS7} 4, 541
MAR & 7247} 079, 0852 Z73tgl el tiAkal =9
TAHFDDS)el whE 7 dFae] HA 4 HB(NAR)E
B 97R] G ofa Bl o= A X Aeoli= 912y} DDS
7} %7kl whek NARo| -2l 8kA| (p<0.001) Z7}3l= 74 3
< wgo) A4, A vekl A Blels] By DDS7} 3% o
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Table 9. Mean nutrient adequacy ratio (NAR) of various nutrients by DDS

NAR"

DDS? — : MAR®

5 Protein Calcium Phosphorus Iron Vit. A Vit. B: Vit. By Niacin Vit. C
1~2 (n=6x3) 0.42° 0.13 0.39° 0.27° 0.26% 0.81° 0.56° 0.32° 0.22° 0.39°
3 (n=119%x3) 083" 0.37° 0.88" 0.49° 0.55" 0.82° 0.58° 0.81° 0.72° 0.68°
4 (n=78x3)  091° 053 0.95™ 061" 065" 0.92° 075" 086" 0.85” 0.79°
5 (n=23%3) 0.93 0.70° 0.98° 0.64° 0.71° 0.93" 0.91¢ 0.88° 0.87° 0.85°

NARs and MAR are significantly different among DDS group by Duncan’s multiple range test for all nutrients (p<0.001).
Means with the same letter in the same column are not significantly different.
The subject’s daily intake of a nutrient

RDA of that nutrient
All NAR values are truncated at 1.0.
“DDS (dietary diversity score) counts the number of food groups (dairy, meat, grain, fruit, vegetable) consumed daily.
Sum of the NARs for nutrients

9

UNAR =

*MAR =

Table 10. Correlation coefficients between dietary variety and nutrient adequacy ratio (NAR)
NAR"

. . : : _ — . MAR"
Protein Calcium  Phosphorus Iron Vit. A Vit. B; Vit. By Niacin Vit. C
DDS™™ 0.29 0.47 0.35 0.30 0.25 0.30 0.43 0.22 0.32 0.42
pvs 0.60 0.45 061 0.50 0.59 0.40 041 0.55 053 068

The subject’s daily intake of a nutrient
RDA of that nutrient
All NAR values are truncated at 1.0.
“DDS (dietary diversity score): total number of foods consumed.
*pvs (dietary variety score): number of major food groups consumed.
Sum of the NARs for nutrients
9
***All values are statistically significant (p<0.001).

YNAR =

YMAR =
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