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Study on the Associations of Dietary Variety and
Nutrition Intake Level by the Number of Survey Days
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National Genome Research Institute, Korea National Institute of Health,
Korea Center for Disease Control and Prevention, Seoul 122-701, Korea

ABSTRACT

Due to the common dietary practice of preparing foods in various ways using the same food item, in addition to rather a
large number of food items that average Koreans consume, it is difficult to accurately assess the nutritional adequacy. In
an effort to identify a reliable means of assessing the nutritional adequacy of Korean adults, we analyzed the association
between the scores of dietary diversity (DDS) and dietary variety (DVS), and the quality of nutrient intake as assessed
by Nutrient Adequacy Ratio (NAR) and Mean Adequacy Ratio (MAR). A three day-dietary record was obtained from
each of 324 inhabitants, aged 40 to 69 years (mean * SD, 52.4 & 8.7), of a rural area (Ansung) and a mid-sized city
(Ansan) of Korea. These individuals were randomly selected among the participants of the Korean Health and Genome
Study. The number of consumed foods and food groups were assesses by DDS (scored 1 to 5) and DVS (ranked 30 <,
31 — 40, 41 — 50, 51 — 60, and 60 <) over three-day period, respectively. As DDS/DVS increased, mean daily food
intakes tended to increase, and NAR/MAR was improved. Thus, DDS and DVS were significantly correlated with the
quality of nutrient intake. Over 95% of the subjects scored less than 2 in DDS for the first one-day period, whilst over
62% recorded 4 during the full three-day period (p <.0001). The mean number of consumed food items increased from
24.9 to 44.4 as a function of days of the record period (p < .0001). We also analyzed the association of DDS and DVS
with MAR, using regression analysis, controlling age and sex as covariates. For DDS, the adjusted coefficient deter-
mination (adj R?) values were 8.7%, 15.8%, 23.3% of MAR, also increasing as a function of the record duration, whereas
they were 27.3%, 33.3%, 37.6% for DVS, respectively, demonstrating that NAR/MAR has a better correlation with DVS
than DDS. Our data show that DDS, and DVS in particular, are useful parameters for evaluating nutrient intake in the
Korean population. Our data also support that one day-dietary records are by no means adequate for accurately describing
a wide variety of food choices offered for average Koreans, and that dietary assessment at least for 3 days or longer should
be obtained for a reliable evaluation of dietary quality using DDS or DVS. (Korean J Nutrition 37(10): 908 ~916, 2004)
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Table 1. Daily mean food intake by DDS” and DVS? for 3 days

BESES &% 3700 :908~916, 2004 /911

DDS DVS
i 2 3 4 5 <30 31-40 41-50 51-60 60<
(N=14) (n=48) (n=59 (n=127) (n=76) (n=48) (n=76) (n=95) (n=73) (n=232)
Plant food
Cereal and grain product  296.8 285.4 282.1 285.8 291.6 247.8 290.1 288.3 298.3 308.0
Potato and starch 53.5 29.6 23.2 33.2 36.8 13.0 436 27.4 33.9 48.2
Sugar and sweet 6.6 6.8 58 6.9 i0.2 4.8 59 7.0 8.8 13.5
Legume and their product 19.2 252 47.1 42.3 42.3 44,0 36.1 43.7 36.7 35.9
Seed and nut 3.7 48 24 9.8 9.0 57 7.3 7.4 5.6 12.7
Vegetable 230.5 182.9 289.6 299.7 284.7 288.8 247.0 291.1 251.5 317.2
Fungi and mushroom 26 2.7 4.2 55 6.3 0.6 1.5 5.7 7.8 10.6
Fruits and fruit juice 81.2 97.1 57.5 180.7 2225 89.5 112.6 1729 191.1 181.9
Seaweed 22 3.3 32 3.7 4.1 23 28 3.8 45 44
Beverage and dicohol 189.7 95.3 137.0 113.2 111.7 46.9 1104 145.0 147.0 Q4.5
Seasoning 28.1 26.3 36.1 33.7 35.7 32.1 324 326 320 421
Oil and fat 39 4.5 5.6 57 6.7 3.4 4.6 6.1 6.5 8.1
Animalfood T
Meat, poultry and 73.3 62.1 78.5 108.8 118.2 739 63.6 102.4 129.8 120.4
their product

Egg 9.8 11.7 135 13.8 16.7 8.1 10.8 17.6 16.7 12.9
Fish and shell fish 498 40.4 74.1 744 88.2 327 63.8 75.0 77.6 123.8
Milk and their product 00 141.5 154 320 108.3 441 58.1 61.4 80.2 55.7
Qils and fat 0.3 12 0.9 1.1 1.1 0.8 0.7 1.1 1.3 14

Total 10512 10206 1076.1 1250.3 1394.0 9385 1091.2 12883 13294 1391.2

1) DDS (dietary diversity score) counts the number of food groups consumed daily from mgjor five food groups (dairy, meat, grain,

fruit, vegetable) for three days

2) DVS (dietary variety score) counts the number of food items consumed for three days
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Table 2. Differences of NAR and MAR by DDS for 3 days
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Table 394 39 E<te] DVS 7o W& 3¢ I

L 3

1" (n=14) 2 (n=48) 3(n=59 4 (n=127) 5 (n = 76)
NAR”
Energy 0.78 £ 0.21® 0.76 £ 0.17° 0.80 £ 0.15™ 0.85 + 0.13* 0.90 +0.12°
Protein 0.85 + 0.21° 0.86 £ 0.17° 094 + 0.13° 0.95 + 0.10° 0.99 = 0.04°
Calcium 043 £ 0.13° 0.67 = 0.22° 0.67 +0.23° 071 +021° 0.81 = 0.18°
Phosphorus 092 + 0.16° 096 £ 0.13° 0.98 + 0.07*® 0.99 + 0.04® 1.00 # 0.00°
Iron 0.67 £ 0.21° 071 + 0.20° 083 +0.18° 0.87 £ 0.17° 0.90 = 0.14°
Vit A 0.52 + 0.34° 0.67 + 0.26° 0.70 + 0.26™ 079 = 0.21® 0.82 = 0.18°
Thiamin 0.80 + 0.20° 0.82 + 0.21° 0.83 +0.17° 091 £ 0.14° 0.96 + 0.08°
Riboflavin 0.56 + 0.22° 0.77 £ 0.22° 073 +0.22° 0.82 + 0.20® 0.89 = 0.14°
Niacin 0.83 £ 0.23° 0.85 = 0.21° 091 +0.15° 094 +0.12° 0.98 + 0.07°
Vit C 0.64 £ 0.27° 0.81 = 0.24° 0.83 = 0.22° 0.96 = 0.10° 0.97 = 0.09°
MAR® 0.70 % 0.16° 0.79 £ 0.14° 082 +0.13° 0.88 + 0.10° 0.92 + 0.06°

1) DDS (dietary diversity score) counts the number of food groups consumed daily from mgjor five food groups (dairy, meat, grain,

fruit, vegetable) for three days

Individual daily nutrient intake

2) NAR = 5 commended allowance of each nufien
AR h ted ot 1

3) MAR = > NAR (Eac ]gunca ed at 1)

4) Mean £ S.D.

o each truncated at 1

5) Mean values were significantly different among DDS group by Duncan’s multiple range test which controlled by sex and age.
Means with the same letter in the same column are not significantly different

Table 3. Differences of NAR and MAR by DVS" for 3 days

<30 (n=48) 31-40 (n = 76) 41-50 (n = 95) 51-60 (n=73) 60< (n = 32)

NAR”
Energy 0.69 + 0.17%"® 0.80 + 0.14° 0.85 + 0.13° 0.88 +0.12° 093 + 0.10°
Protein 0.81 + 0.20° 092 + 013" 0.97 + 0.08° 0.98 £ 0.07° 1.00 + 0.03°
Calcium 0.58 + 0.27° 0.67 £ 0.22° 0.73 £ 0.21® 0.74 £ 0.18® 0.80 + 0.19°
Phosphorus 093 + 0.14° 0.98 + 0.09° 0.99 + 0.03° 1.00 + 0.03° 1.00 + 0.00°
Iron 0.69 + 0.21° 0.78 £ 0.19° 087 +0.18° 0.87 £ 0.14° 0.95 + 0.10°
Vit A 0.54 + 0.27° 0.68 + 0.24° 0.77 £ 0.21° 0.82 +0.19° 091 +0.14°
Thiamin 0.74 £ 0.22° 0.87 +0.16° 0.91 £ 0.13® 0.92 = 0.12® 0.96 = 0.11°
Riboflavin 0.60 + 0.24° 0.73 £ 0.21° 0.85 + 0.16° 0.87 + 0.18° 091 +0.14°
Niacin 0.78 + 0.24° 0.90 £ 0.15° 0.96 + 0.09° 0.96 = 0.10° 1.00 + 0.01°
Vit C 0.79 + 0.26° 0.87 + 0.20° 094 + 0.14° 091 £ 017 0.98 + 0.08°
MAR” 0.72 £ 0.16° 0.82 £ 0.12° 0.89 + 0.09" 0.90 £ 0.08" 0.94 + 0.06°

1) DVS (dietary variety score) counts the number of food items consumed for three days

Individual daily nutrient intake

2) NAR = Recommended allowance of each nutrien
NAR (Each # ted at 1

3) MAR = —=NAR (Ea g )

4) Mean * SD.

ra each truncated at 1

6) Mean values were significantly different among DVS group by Duncan’s multiple range test which controlled by sex and age.
Means with the same lefter in the same column are not significantly different
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Table 4. Correlation coefficients between nutrient based index (NAR, MAR) and food- and food group based index (DDS, DVS)

NAR" 2
MAR
Energy  Protein Ca P Fe Vit A Thiamin Riboflavin  Niacin VitC
DDS™ ™ 0.30 0.35 0.33 0.24 0.36 0.30 0.34 0.31 0.30 0.44 0.46
DVS*™* 0.48 0.46 0.31 0.33 0.42 0.47 0.41 0.46 0.45 0.28 0.57
_ Individual daily nutrient intake
D NAR = Recommended allowance of each nutrient each fruncated a1
2) MAR = > NAR (Each fruncated at 1)
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3) DDS (dietary diversity score) counts the number of food groups consumed daily from mgjor five food groups (dairy, meat, grain,
fruif, vegetable) for three days

4) DVS (dietary variety score) counts the number of food items consumed for three days

=xx. All values are statistically significant (p <.0001)

Table 5. The cumulative DDS and DVS over a consecutive 3-day period

Day 1¥ Day 2* Day 3° p-value
1 215 (66.36) 64 (19.75) 14 ( 4.32)
2 97 (29.94) 116 (35.80) 48 (14.81) 22 =524.13
DDS" 3 10 ( 3.09 68 (20.99) 59 (18.21) <.0001
4 2( 062 60 (18.52) 127 (39.20)
5 0(0 16 ( 4.94) 76 (23.46)
DVs? 2493 + 8.09°" 36.62 = 10.85° 4437 + 12.58°

1) DDS (dietary diversity score) counts the number of food groups consumed daily from major five food groups (dairy, meat, grain,
fruit, vegetable)

2) DVS (dietary variety score) counts the number of food items consumed

3) Frequencies of DDS and daily mean DVS for dietary record of the first day

4) Frequencies of DDS and daily mean DVS for the dietary record of the first and second day

5) Frequencies of DDS and daily mean DVS for the dietary record of all three days

6) Mean = S.D.

7) Mean values were significantly different among DVS group by Duncan’s muttiple range test which controlled by sex and age. Means
with the same lefter in the same column are not significantly different
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Table 6. Coefficients of determination (R?) for the relationship of
DDS and DVS to the MAR controlling on sex and age

Day 1¥ Day 2° Day 3%

R SEE R? SEE R SEE
DDS” 0087 0117 0158 0112 0233 0.107
DVS§? 0273 0104 0333 0010 0376 0.09

1) DDS (dietary diversity score) counts the number of food
groups consumed daily from major five food groups (dairy, meat,
grain, fruit, vegetable)

2) DVS (dietary variety score) counts the number of food items
consumed

3) Adjusted coefficient of determination (Adj R?) and standard
error of estimate (SEE) of DDS and daily mean DVS for dietary
record of the first day

4) Adjusted coefficient of determination (Adj R?) and standard
error of estimate (SEE) of DDS and daily mean DVS for the di-
etary record of the first and second day

5) Adjusted coefficient of determination (Adj R?) and standard
error of estimate (SEE) of DDS and daily mean DVS for the dietary
record of dil three days
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