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ABSTRACT Diet variety is one of the measuring items of healthy eating index. The obiectives of the pre-
sent study was to 1) Establish prirciples for grouping different food types and intake criteria, 2) apply these
principles in caloulating variety scores of the Taiwanese diet, and 3) investigate the relationship between diet
variety and nutrient adequacy. Twenty-four hr dietary recall data for 1963 men and 19562 women were taken from
the Nutrition and Health Survey in Taiwan (NAHSIT 1. Food items were grouped into 10 categories, and each
category subdivided into 2 to 50 different types of focds. Intake criteria for vegetable group was set at one
fifth of a serving, while one half serving was needed for ali other food groups according to the daily food
guides. The average variety score was 7.1, correlating to 7.2 food types, The highest amounts of food type
occurred in meat and vegetable groups, while the lowest two were dairy and fruit groups. Intakes of all exam-
ined nutrients increased significantly with diet variety, and nutrient density of fat, protein, cholesterol, Ca, P,
Fe, and vitamins E, B,, niacin and C also increased, while that of carbohydrate decreased significantly with
variety, implying a preference for animal foods. Nutrient adequacy ratio also increased with diet variety, and
there existed some compensatory effect between diet variety and six major food groups. Therefore, the food
groups based on the daily food guides are convenient tools for promoting diet variety. However, varisty from
plant foods shoutd be emphasized.

Keywords: dietary variety, nutrient density, nutrient adequacy ratie, Taiwanese diet, nutritional
survey, NAHSIT |
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Table 2. Types of different foods and their representative nutrient omount in daily diet based on data from NAH-
SIT |
FIAK Towl o BERBER REERKEE  gpames TR A
Food Sampling pumber types 1.;>er Representative nutrients fﬁi%ﬁiﬁi B:A Variety standard
Groups Subject of food —day per capita (g / food tvpe.) Nutrient {(g) ratio i
(n) types range :egg median  mwtrient mfg[)ﬁ n per serving (A) Ol;lzﬁ‘:'g[il;“:;:ifé)
ifé::;n‘;eﬂ; 3867 5 5 1.7£0.7 2 Cerbohydrae 47 60 0.8 1/2 30
Dairy products 906 2 1.2 1.0+£0.1 1 Protein 9 8 1.1 1/2 4
Meat {50} Protein
Poultry 1i52 6 16 1.1 0.3 1 Protein 10 7 1.4 1/2 3.5
Meat 2841 5 -4 12104 1 Protein 10 7 1.4 1/2 3.5
Sealood 2627 35 1-8 1.6 £0.8 1 Protein 6 7 0.9 1/2 3.5
Eggs 1519 3 12 1.0+£98.2 1 Protein 6 7 0.9 1/2 3.5
Soybeans 1492 1 i 1 1 Protein 8 7 1.1 1/2 3.5
Fruits 1970 50 1-12 1.5£0.8 1 Carbohydrate 15 15 1.0 1/2 7.5
Vegetables 3764 . 37 1-12 3.5 +1.8 3 Carbohydrate 2 5 0.4 1/5 1
Fats and oils 3187 6 1-5 1.3 +0.6 1 Lipid 9 5 1.8 1/2 2.5
' The sum of food types from pouliry, meat, seafood, eggs and soybeans.
2% BERFAHEENAHSITI FRAKE SRR IER
Table 3. Dietary variety scores and food types for adulis from NAHSIT |
Male Female Adults
Food groups {n=1963) (n=1952) (n=3915)
{mean * SD)
Grains, cereals, tubers and roots 1.2 £ 0.52 1.1 £ 0.6 1.2 £ 0.5
Dairy products 0.2 0.4 0.2+0.4 0.2+0.4
Meat 2.5+ 1.5 2.0 £1.3 2.2 £ 1.4
Fruits 0.5%0.8 0.7 £ 0.8 0.6 + 0.8
Vegetables 2.2 +1.4 2.2x1.4 2.2 1.4
Fats and oils 0.8 + 0.6 0.9 0.6 0.8 £ 0.6
Total variety 7.4 £ 2.8 7.0 + 2.6 7.2 + 2.8
Scores 7.3 £3.3 6.8 £ 3.4 7.1 £ 3.3
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Table 4. The effect of dietary variety on daily nutrient intakes from diets of adults in NAHSIT I

Tl WER

Daily Variety Quartile p value
Nutrients I I [11 v for F value )
2 {or GLM
Intake (n=1066) (n=1117) (n = 993) (n = 739) trend
Food variety 3.9 6.5 8.4 1.2
Energy (kcal) 1409 1839 2036 2421 <0.0001 353.44
Protein (g) 49 68 81 104 <0.0001 638.87
Fat (g) 44 68 74 92 <0.0001 149.16
Cholesterol {mg) 165 273 329 438 <0.0001 376.26
Carbohydrates (g) 191 229 252 288 <0.0001 257.69
Na (g) 2.6 3.5 4.2 5.2 <0.0001 143.19
Ca (mg) 300 424 571 790 <0.0001 647.47
P (mg) 648 899 1093 1399 <0.0001 755.40 .
Fe (mg) 8.0 11.2 13.8 18.6 <0.0001 626.24
Vitamin A (IU) 6211 8098 11948 15555 <0.0001 72.07
Vitamin E (mg) 4.7 7.1 8.7 12.1 <0.0001 548.26
Vitamin B, (mg) 0.8 1.2 1.4 1.7 <0.0001 205.41
Vitamin B, (mg) 0.7 1.0 1.3 1.8 <0.0001 548.24
Niacin {mg) 10 13 16 20 <0.0001 193.90
Vitamin C (mg) 103 146 200 291 <0.0001 376.55
' Values are mean.
? Analyzed with general linear model adjusted by gender and age.
272 BARZAAENAHSITI FAFFRKRSHMABTRELIZRALBE
Table 5. The effect of dietary variety on nutrient density from diets of the male adults in NAHSIT |’
Nutrient Variety Quartile 7 value T value
Density I 11 111 Iv for for
(per 1000 kcal) (n = 486) (n = 553) (n = 510) (n = 414) trend * GLM*
Food variety 3.9 6.5 8.4 11.3
Protein (g) 38 39 41 44 <0.0001 40.67
Fat (g) 27 32 32 34 <0.0001 41.06
Cholesterol (mg) 131 154 168 187 <0.0001 38.39
Carbohydrates (g} 143 133 130 126 < 0.0001 40.88
Na (g) 1.8 1.9 1.9 1.9 0.2389 1.39
Ca (mg) 225 220 276 304 <0.0001 28.35
P (mg) 489 505 551 587 <0.0001 60.80
Fe (mg) 6.3 6.2 6.8 7.7 <0.0001 35.12
Vitamin A (IU) 8169 4333 5199 6182 0.3998 .0.71
Vitamin E (mg) 3.2 3.6 4.0 4.6 <0.0001 46.92
Vitamin B, {mg) 0.6 0.7 0.7 0.7 0.1154 - 2.48
Vitamin B, (mg) 0.6 0.6 0.7 0.7 0.0003 12.95
Niacin {mg)} 7.9 7.6 8.0 8.5 0.0380 4.31
Vitamin C (mg) 83 77 93 115 <0.0001 16.68

' Values are mean.

? Analyzed with general linear model adjusted by age, n= 1963,
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Table 6. The effect of dietary variety on nutrient density from diets of the female adults in NAHSIT |

Nutrient Variety Quartile p value F value
Density I I 111 v for for
{per 1000 keal) {n = 580) {n = 564) (n = 483) {n = 325) trend * GLM*
Food variety 4.0 6.5 8.4 11.1
Protein (g) 37 40 42 45 <0.0001 56.55
Fat (g) 29 33 35 37 <0.0001 50.02
Cholesterol (mg) 126 157 162 189 <0.0001 37.87
Carbohydrates (g) 146 136 131 124 <0.0001 83.48
Na {g) 2.3 2.4 2.4 2.5 0.2217 1.49
Ca (mg) 292 313 353 413 <0.0001 45.39
P (mg) 514 554 582 627 <0.0001 54.88
Fe (mg) 6.6 7.4 7.8 8.4 <0.0001 37.01
Vitamin A (IU) 5362 6257 8410 8980 0.0002 13.66
Vitamin E (mg) 4.2 4.8 5.1 5.7 <0.0001 49.44
Vitamin B, (mg) 0.7 0.7 0.8 0.8 0.0007 11.43
Vitamin B, (mg) 0.6 0.7 0.8 0.9 <0.0001 45.73
Niacin (mg) 7.0 7.7 8.1 8.6 <0.0001 41.04
Vitamin C (mg) 102 115 133 158 <0.0001 34.17

! Values are mean.

* Analyzed with General linear model adjusted by age, n=1952.
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Table 7. The effect of dietary variety on the average of Nutrient Adequacy Ratio (NAR) based on RDNA and DRI
for adults in NAHSIT |

Average Nurrient Adequacy Ratio (NAR) Based on RDNA'

Nuttients Male . Fer}qale .
food variety quartile food variety quartile
1 I1 111 Iv 1 i1 I11 v
Median age {(yr) 45 43 43 42 43 44 43 43
Ca 0.51 0.68 0.96 1.24 0.48 0.71 0.92 1.36
P 1.20 1.63 1.99 2.48 0.90 1.30 1.60 2.10
Fe 0.89 1.19 1.47 2.01 0.53 0.77 0.93 1.23
Vitamin A 1.48 1.62 2.21 ' 2.98 . 1.26 1.94 3.06 3.86
Vitamin E .0.39 0.61 0.74 1.03 0.44 0.70 0.86 1.18
Vitamin B, 0.87 1.28 1.36 1.65 0.83 1.17 1.42 1.92
Vitamin B, . 0.65 0.92 1.19 1.56 0.73 1.06 1.411.93
Niacin 0.91 1.09 1.31 1.57 0.70 1.01  1.24 1.58
Vitamin C 1.80 2.36 3.27 4.61 1.67 2.52 3.41 5.12
Average Nutrient Adequacy Ratio (NAR) Based on DRI '
Nutrients : Male _ Female
food variety quartile food variety quartile
Ca 0.31 0.42 0.58 0.76 0.29 0.43 0.56 0.82
P 0.92 1.26 1.52 1.91 0.69 0.99 1.21 1.59
Fe 0.90 1.20 1.48 2.02 0.55 0.81 0.98 1.28
Vitamin A 1.48 1.62 2.21 2.98 1.27 1.95 3.08 3.89
Vitamin E 0.39 0.61 0.74 1.03 0.39 0.58 0.72 0.98
Vitamin B, 1.01 1.50 1.60 1.93 0.99 1.27 1.57 2.11
Vitamin B, 0.75 1.06 1.38 1.80 0.77 1.12 1.48 2.02
Niacin 1.05 1.25 i.52 1.81 0.76 1.10 1.35 "1.72
Vitamin C 1.08 1.41 1.96 2.76 1.00 1.51 2.04 3.07

' NAR = individual nutrient intake = RDNA or DRI of the nutrient, and boldface indicates an average NAR of less than
75% RDNA or 75% DRI.

AA BREFAFEE NAHSIT I ¥ RAKA S ik, RAAKEHRAEHEARE FHELET LI (MAR)
ZPBH ' :
Table 8. Average Mean Adequacy Ratic (MAR) for adults in NAHSIT | as affected by dietary variety, gender
and number of food groups

Calculated mean of Mean Adequacy Ratic (MAR) '

Variety (food groups) Gender Number of major food groups
Male =  Female 0-2 3 4 5 6
I (<5) 0.57 0.33 0.40 0.54 0.63 0.64 0.75
I (6-7) 0.75 0.74 0.70 0.67 0.74 0.77 0.83
I (8-9) 0.84 0.84 - 0.79 0.82 0.85 0.89
IV (= 10) 0.92 0.93 -? 0.87 0.90 0.92 0.95

' MAR was calculated as an average of the NARs (nutrient adequacy ratios) of Ca, P, Fe, vitamin A, E, B, B,, C and
niacin, while NAR was the ratio of each nutrient intake to the respective RDNA.
* * ~" Data not reported due to less than one subject.
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