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ABSTRACT

The purpose of this study was to determine composition of food groups appropriate for the evaluation of the qua-
lity of total diet or food guide, using the data from the 1998 National Health and Nutrition Survey. Twenty-four-
hour-dietary recalls of total 1,110 Korean adolescents aged 13 — 19 years (male 543, female 567) were analyzed for
food group consumed (Dietary Diversity Score, DDS), intake patterns of food group, mean index of nutritional
quality (mINQ) and nutrient adequacy ratio (NAR). Considering Korean food pattern different from the Americans,
this study is to check if Korean 5 food groups with both of oil & sugar group and vegetable &fruit group, and a mi-
nimum amount of 30 g in grain group and 15 g in meat group modified from Kant’s minimum amount, 15 g in grain
and 30 g in meat, could also be appropriate for the diet evaluation of Korean adolescents. Combination of food group
and minimum food intake per each food group used in the first trial were categorized into 6 kinds of types: 1)
American 5 food groups with Kant’s minimum amount as control or 2) American 5 food groups with modified Kant’s
minimum amount 3) Korean 5 food groups excluded by sugar with the modified amount 4) Korean 5 food groups
with modified amount 5) American food groups added oil group with the modified amount 6) American food groups
added oil & sugar group with the modified amount. In case of oil group or oil and sugar group, 5 g was quoted for
the minimum amount. Correlation between DDS and indices of other diet quality in each type of food group com-
position were analyzed and the best food group composition was traced by comparing the correlation coefficients of
DDS and mINQ or MARs at @ < 0.01. There was no meaningful difference in weight length index of the subjects
of eating or not-eating oil or oil & sugar, while the values of mINQ showed higher in the subjects eating oil but no
difference in the subjects eating oil & sugar, compared to the group not-eating, respectively. In comparison of type 1
and type 2, correlation between DDS and indices of other diet quality showed higher in type 1 using Kant’s amount.
And comparing the type of a combined group of fruit & vegetable (type 3 and 4) and the type of separated group of
fruit and vegetable (type 5 and 6). six groups of separated vegetable and fruit showed the higher correlation of DDSs
and indices of diet quality. In case of being classified into six groups with oil, DDS showed correlation of r =
0.293 with INQ. While, being classified into six groups with oil & sugar instead of oil only, DDS showed correlation
of r = 0.249 with INQ. Accordingly the type 5 with oil is regarded as the better food group type than the type 6 with
oil & sugar. Since better result was shown in the composition of six groups with Kant’s minimum amount, the com-
parative analysis on both of type 1 with oil and oil & sugar was finally performed. Then oil added type 1 showed higher
correlation of DDS and indices of diet quality. These result indicated that it would be more appropriate to use six food
groups with separate vegetable and fruit including oil group (oil-added type 1) rather than oil &sugar group for evalua-
tion of dietary quality of Korean adolescents using DDS. (Korean J Nutrition 39(6): 560~571, 2006)

KEY WORDS : food groups, diet quality, dietary diversity score, mean index of nutritional quality, mean nutrient
adequacy ratio, food group intake pattern, dietary variety score, Korean adolescent.
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Table 1. Types of food group
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Type Food group Minimum amount Type Food group Minimum amount
M, V,F:30¢g G V.F:30g
1 G-M-D-V-F G D 15 2 G-M-D-V-F M.D:15g
GV,FI3OQ G,V,F:SOg
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O:5g O0&S:65g
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Table 4. Correlation cosfficients of mINQ, MARs and 6 types of DDSs

Table 2. Values of several diet gudlity indices of two groups of
eating oils and not-eating oils

Indices Qil-eating Oil-not eating p-
group group vaiue

wu” 104.28 + 16.09” 102.74 = 17.32 0.167
MAR (5)% 072 + 0.20 0.62 = 020 0.000
MAR (10)® 080+ 0.16 071 = 0.18 0.000
MAR (15)° 069+ 0.15 0.58 = 0.16 0.000
mING” 099 = 0.47 091 + 034 0.001

1) WLz weight-length index

2) MAR (5) for Energy and 4 nutrlents including Ca, Fe, Vit A
and Vit Bz

3) MAR (10) for Energy and 9 Nutrients including Protein, Ca,
P, fron, Vit A, Vit B, Vit B, Niacin and Vit C

4) MAR (15) for Energy and 14 Nutrients including Protein, Ca,
P, Iron, Zn, Vit A, Vit D, Vit E, Vit B, Vit By, Vit Bs Niacin, Folic acid
and VitC

5) mINQ: mean of INQ

6) Mean + Standard Deviation

Table 3. Values of several diet quality indices of two groups of
eating oil & sugar and not-eating oil & sugar

Indices QOil & Sugar Oil & Sugar p-
-eating group-  -not eating group  value
wL” 103.53 £ 16.15” 102.84 = 17.93 0.527
MAR (5)” 070+ 0.19 0.58 £ 0.2 0.000
MAR (10)¥ 079 = 0.16 0.68 = 0.19 0.000
MAR (15)* 0.67 £ 0.16 056 = 0.17 0.000
miNG” 094 + 042 093 + 0.34 0.141

1) WLI: weight-length index

2) MAR (6) for Energy and 4 nutrients |nclud|ng Caq, Fe, Vit A
and Vit B,

3) MAR (10) for Energy and 9 Nuirients including Protein, Ca,
P, Iron, Vit A, Vit By, Vit B,, Niacin and Vit C

4) MAR (15) for Energy and 14 Nutrients including Protein, Ca,
P, Iron, Zn, Vit A, Vit D, Vit E, Vit By, Vit By Vit Bs Niacin, Folic acid
and Vit C

5) mINQ: mean of INQ

6) Mean = Standard Deviation

DDS

Type 1” Type 2° Type 3 Type 4° Type 5” Type 6”

mING 0.306™" 0.289™ 0.220™ 0.210" 0.293™* 0.249™
MAR (5) 0.533™ 0.496™ 0.510™ 0.550" 0.524*" 0.554™
MAR (10) 0.572"* 0531 0.506™" 0.546™ 0.556™" 0.582""
MAR (15) 0.581*" 0.531™ 0.577* 0.600™" 0.597** 0.600™"

«*: Correlation coefficient is significant at « < 0.01

1) Type 1: American food group (Grain, Meat, Dairy, Fruit, Vegetable groups) and minimum amount by Kant (M, V, F: 30 g, G,

D:15Q)

2) Type 2: American food group and minimum amount by modified Kant (G, V, F: 30 g, M, D: 15 Q)
3) Type 3: 5 food groups (Grain, Meat, Dairy, Fruit & Vegetable groups) with oil group and minimum amount by modified Kant

(G, V.F:30g,M,D:169.0:5¢Q)

4) Type 4: 5 food groups with oil & sugar group and minimum amount by modified Kant
5) Type 5: 6 food groups with oil group and minimum amount by modified Kant
6) Type 6: 6 food groups with oil & sugar group and minimum amount by modified Kant
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Table 5. Distribution of intake patterns of the subjects when type 1, 5 or 6 food group combination was applied

Type 1" (GMDVF) N (%) Type 5° (GMDVFO) N (%) Type 6¥ (GMDVFQs) N (%)
11010 236 (21.3) 110100 179 (16.1) 111111 140 (12.6)
1101 218 (19.6) 110110 164 (14.8) 110101 137 (12.3)
1mn 202 (18.2) 111110 140 (12.6) 110111 137 (12.3)
11110 174 (15.7) 111100 111 (10.0) 110100 123 (1.1
10010 70 ( 6.3) 110101 96 ( 8.6) 111101 117 (10.5)
10011 48 ( 4.3) min 86 ( 7.7 110110 106 ( 9.5)
101 31(28) 110111 79 (7.1 111110 86 (7.7
11100 24 ( 2.2) 111101 72 ( 6.5) 111100 66 ( 5.9)
11101 20( 1.8 100100 25 ( 2.3) 100100 19 (1.7
10110 20( 1.8) 111000 22 ( 2.0 100110 18 ( 1.6)

1) Type 1: American food group (Grain, Meat, Dairy, Frult and Vegetable groups) and minimum amount by Kant (M, V, F: 30 g,

G D15

2) Type 5: 6 food groups with oil group and minimum amount by modified Kant

3) Type 6: 6 food groups with cil&sugar group and minimum amount by modified Kant

1: food group (s) present 0: food group (s) absent. For example, GMDVFOs = 110100 denctes that indicated that three food group
(grain, meat and vegetable) were consumed: GMDVOs = 11111 denotes that all food groups (grain, meat, dairy, vegetable,

fruit and oil & sugar) were consumed
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Table 6. Values of several diet quality indices and WLI” by DDS level in food group
(1) Values of several diet quality indices and WLl by DDS level in type 17 food group

DDS
Indices ] 2 3 A 5
p-value
5 (0.5%) 105 (9.6%) 354 (31.9%) 443 (39.9%) 202 (18.2%)
MAR (5) 0.45 + 0.30"%° 040+ 0.17° 058 + 0.18° 070 £ 0.17° 0.80 £ 0.15° 0.000
MAR (10)* 045 = 0.27° 049 + 0.17° 0.68 £ 0.16° 079 + 0.14° 0.87 + 0.11° 0.000
MAR (15)° 035+ 0.21° 0.38 + 0.14° 056 £ 0.15° 0.66 = 0.13° 075 £ 0.12° 0.000
miNg® 048 £ 0.10° 0.66 + 0.28° 0.87 £ 0.39° 1.00 £ 041° 1.09 + 0.28° 0.000
WL 87.74 + 22,08 102.81 £ 14.97 103.30 £ 16.56 103.43 £ 17.19 103.37 £ 17.72 0.365
(2) Values of several diet qudlity indices and WL by DDS level in type 57 food group
DDS
Indices ] 2 3 4 5 6
p-value
4 (0.4%) 46 (4.1%) 261 (23.5%) 414 (37.3%) 299 (26.9%) 86 (7.8%)
MAR (5) 035+ 041° 0.38 £ 0.18° 053+ 018 0.65+ 0.19° 075+ 017° 0.86 + 0.12° 0.000
MAR (10) 0.38 £ 0.36° 0.45 + 0.18° 0.63 + 017° 075+ 0.15° 0.83 + 0,13° 091 £ 0.08° 0.000
MAR (15) 0.33 £ 0.30° 034 £ 0.13° 051 = 0.15° 062+ 0.14° 071 + 018 0.80 £ 0.10° 0.000
mINQ 052+ 0.12° 0.61 £ 0.35% 0.81 £+ 0.30%" 0.95 + 0.39% 1.04 £ 041° 111+ 0.30° 0.000
wu 94.65 + 28.21 100.66 £ 1659  104.29 £ 17.29 10263 £ 1652 103.00 £ 16.56 10557 £ 18.73 0.458
(3) Values of several diet qudiity indices and WLI by DDS level in type 6" food group
DDS
Indices 1 2 3 4 5 6
p-value
4 (0.4%) 35 (3.2%) 190 (17.1%) 385 (34.7%) 356 (32.0%) 140 (12.68%)
MAR (5) 026 = 038 033 £ 0.16° 050+ 0.17° 062+ 0.18° 074+ 0.37° 082+ 0.14° 0.000
MAR (10) 029 = 0.35° 041 £ 0.16° 061 = 0.1¢° 0.70 + 10.1¢° 0.82 = 0.13° 0.88 + 0.10° 0.000
MAR (15) 025+ 0.29° 031+ 0.12° 0.49 + 0.14° 059+ 0.14° 0.70 £ 0.13° 076 £ 0.12° 0.000
mINQ 049 + 0.11° 0.60 = 0.20 08 =+10.33® 093 + 041 1.00 £ 0.10° 1.06 £ 0.29° 0.000
wul 94.40 £ 23.04 101.23 £17.66 103.89 £17.37 103.1 *=1638 10316 £17.15 103.65 = 17.01 0.866

1) WLI: weight-length index

2) Type 1: American food group (Grain, Meat, Daliry, Fruit and Vegetable groups) and minimum amount by Kant (M, V, F: 30 g,

G D159

3) MAR (5) for Energy and 4 nutrients including Ca, Fe, Vit A and Vit B,
4) MAR (10} for Energy and 9 Nutrients including Protein, Ca, P, Iron, Vit A, Vit By, Vit B, Niacin and Vit C

5) MAR (15) for Energy and 14 Nutrients inciuding Profein, Ca, P,

and Vit C
6) mINQ: mean of INQ
7) Mean = Standard Deviation

Iron, Zn, Vit A, Vit D, Vit E, Vit B,, Vit By Vit B, Niacin, Folic acid

8) Means with different small alphabetic letters within a row are significantly different from each other at a = 0.05 as determined

by Tukey’s multiple range test

9 Type 5: 6 food groups with oil group and minimum amount by modified Kant (G, V, F: 30 g, M,D: 1569, O: 5 @)
10) Type 6: 6 food groups with ol & sugar group and minimum amount by modified Kant
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Table 7. Distribution of omitted food groups by DDS in type 1"
food group

Table 8. Distribution of omitted food groups by DDS In type 5"
food group

DDS Omitted food group N (%) DDS Omitted food group N (%)
Dairy 218 ( 49.2) Qil 140 ( 46.8)
Fruit 174 ( 39.3) Dairy 79 ( 26.4)
4 Meat 31 7.0 5 Fruit 72 ( 24.1)
Vegetable 20( 45 Vegstable 70 24
Total 443 (100.0) Meat 1( 03)
Dairy + Fruit 236 ( 39.3) Total 299 (100.0)
Meat + Dairy 48 ( 13.6) Dairy + Ol 164 ( 39.6)
Vegetable + Fruit 24 ( 6.8) Frult + Oil 111 ( 26.9)
3 Meat +Fruit 20 (¢ 5.6 Dairy + Fruit 96 ( 23.2)
Dairy + Vegetable 190 54 Vegetable + Oil 17.C 4N
Meat + Vegetable 7( 19 Dairy + Vegetable 9( 22
Total 354 (1000) * Vegetable + Frut 701D
Meat + Dairy + Fruit 70 ( 66.7) Meat + Oil 6( 1.4
Dadiry + Vegetable + Fruit 18 (17.1) Meat + Dairy 3( 07
2 Meat+Dadiry + Vegetable 11 ( 10.5) Meat + Fruit 1¢ 02
Meat + Dairy + Vegetable 6( 57) Total 414 (100.0)
— Ji"" e e 135. “20'3) . Dairy + Fruit + Ol 179 ( 68.6)
o e e gos e T ST Vegetanie 1
g.G D:15¢g) Meat + Dairy + Oil 200 7.7)
Dairy + Vegetable + Oil 14 ( 5.4)
AF AH 2ARIA AR ARl B 2AF 9% 3 Meat+Fuit+ o 10¢ 38
3] o]20ix|%) ALY, B AN AMEE SRR g Dairy + Vegetable + Fruit Z E 2;;

o] A y)Z:eto] LI o}y 2oz Atz o= o Meat + Dairy + Fruit .
;1:; - Lofﬁlﬂi;_;’:}‘]%j} )\i]oi: H;&} ]OZ];T Meat + Vegetable + Oil 3¢ 1D
= i TR ETRE T Total 261 (100.0)
TE EABRE Bl Slo FEF Tl TFE AAFT Meat + Dairy + Fruit + O 25 ( 54.3)
o] AF%E AP FRHEQAY 2 dHF0] FA A Dairy + Vegetable + Fruit + Oil 12 ( 26.1)
o] 5 g ujgto g M3 AT} BE A QFH7] Tl A , Meat+Dairy +Vegetable + Ol 7 (152
58S AFLE AL SRBTE MR LS Ao FpF Meat + Vegetable + Fruit + Ol 1( 22
w7 Jelhd Rog B 2 o) Meat + Dairy + Vegetable + Fruit 1( 22
Total 46 (100.0)

Table 96148} o) AGHINE 1% 7
S FAFES BT A7 Y A2 P
goml 47 2 gRTo) 1 HE o)gick
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Table 9. Distribution of omitted food groups by DDS in type 6"
food group

DDS Omitted food group N (%)
Dairy 137 ( 38.4)
Fruit 117 ( 32.8)
5 Oil & sugar 86 ( 24.2)
Vegetable 13C 3.7
Meat 3( 08
Totai 356 (100.0)
Dairy + Fruit 162 ( 39.5)
Dairy + Oil & sugar 106 ( 27.5)
Fruit + Oil & sugar 66 ( 17.1)
Vegetable + Frult 18 ( 4.7)
Dairy + Vegetable 16 ( 4.2)
4 Vegetable + Oil & sugar 1M 28
Meat + Dairy 6( 1.6)
Meat + Fruit 5( 1.3)
Meat + Oil & sugar 4( 108
Meat + Vegetable 10 03
Total 385 (100.0)
Dairy + Fruit + Oil & sugar 123 ( 64.7)
Meat + Dairy + Oll & sugar 18( 95
Meat + Dairy + Fruit 12 ( 6.3)
Dairy + Vegetable + Fruit 11 ¢ 58
3 Vegetable + Fruit + Qil & sugar 1 58
Dairy + Vegetable + Oll & sugar 7( 37
Meat + Fruit + Oil & sugar 5( 26)
Meat + Vegetable + Oil & sugar 2( 1D
Meat + Vegetable + Fruit 1( 05
Total 190 (100.0)
Meat + Dairy + Fruit + Qil & sugar 19 ( 54.3)
Dairy + Vegetable + Fruit + Qil & sugar 8 (229
2 Meat + Dairy + Vegetable + Oil & sugar 7 ( 20.0)
Meat + Dairy + Vegetable + Fruit 10 28
Total 35 (100.0)

1) Type 6: 6 food groups with oil & sugar group and minimum
amount by modified Kant
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Table 10. Correlation coefficients of mINQ, MARs, and DDSs of type 1 with oll group and  with oil & sugar group

DDS by food type mINQ MAR (5) MAR (10) MAR (15)
DDS Typel-O” 0.306™ 0.551*" 0.586™" 0.632"
Typel-Os” 0.265™" 0.583"* 0.614™ 0.639™

1) Type1-O: 6 food groups with oil group and minimum amount by Kant
2) Type1-Os: 6 food groups with oil & sugar and minimum amount by Kant

*+ correlation is significant at a < 0.01
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