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ABSTRACT Eating a balance diet based on a variety of foods is the recommendaticn of the current dietary
guidelines. n order to assess focd group intake patterns and the association between food diversity and the
nutritional adequacy of the Taiwanese diet, diet diversity scores and nutrient adeguacy ratios were calculated,
using a nationwide- representative database, Twenty-four-hour dietary recall data for 3907 adults {1958 men
and 1949 women) were extracted from the Nuirition and Health Survey in Taiwan (NAHSIT i 1993-1996), To
calculate the diet diversity score, food groups were based on dietary guidelines, and for each food group', the
intake criterion was set at one-half serving. The average diversity score for the Taiwanese diet was 7.0, with
the lowest intake for dairy and fruit groups. Nutrient intake significantly increased with diet diversity. Nutrient
densities of fat, Ca, P, and vitamins A, E, B,, and C also increased with diversity, while that of carbchydrate
decreased. The nutrient adequacy ratio increased with diversity, To meet 75% of the Recommended Daily Nu-
trient Allowances, five focod groups were needed, while to meet 75% of the Dietary Reference Intakes, six
food groups were needed. At present only 40% of Taiwanese aduits choose five or more food groups in their
diet. Inconclusion, the diet of most Taiwanese adults deviates from the preferred balance and needs to be im-
proved.
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Table 1. Diet diversity scores for adults from NAHSIT | 1993-1996

Average diet diversity scores (mean + SD)

Food groups Male Female Total
(n=1958) {(n=1949) {n=3907)
Grains, cereals, tubers and roots 1.0 £ 0.1 1.0 £ 0.2 1.0 £ 0.1
Dairy products 0.2 £ 0.4 0.2 x 0.4 0.2 £04
Meat 1.0 £ 0.2 0.9 £ 0.3 0.9 X 0.2
Fruits 0.4 £0.5 0.5+ 0.5 0.4 £ 0.5
Vegetables 0.8 +0.4 0.8 0.4 0.8 £04
Fats and oils 0.8 £0.4 0.8 0.4 0.8 £0.4
Total 4.1 +:1.0 4.3 £ 1.0 4.2 £ 1.0
Scores ‘ . 6.9+ 1.7 7.1+ 1.7 7.0 £ 1.7 -
ot 19-64 BRZ AN ' '
%= #E NAHSIT [ 1993-1996 X &% % %4 & 7 X B R BRI
Table 2. Frequency of diet diversity for adults from NAHSIT | 1993-19%6
FHE B i e
BV AB (%) AB (%) A (%)
1 ' Y| 0.6 17 0.9 28 0.7
2 113 5.8 83 4.3 196 5
3 314 16 257 13.2 571 14.6
4 834 43 726 a7 1560 39.9
5 558 28 682 35 1240 31.7
6 128 6.5 184 9.4 312 8
#Z AENAHSIT I BHARSRARWECMIEAERFBRELBE
Table 3. The effect of diet diversity on daily nutrient intakes from diets of the males in NAHSIT § 1993-1996
Daily nutrient intake Diet diversity (number of food groups) p Value F Value‘
i 2 3 4 5 6 for trend” for GLM
Energy (keal) 945 1403 1836 2307 2339 2532 <0.0001 30.92
Protein (g) 29 35 70 88 92 102 <0.0001 29.90
Fat (g) 10 34 52 87 82 90 <0.0001 17.20
- Cholesterol (mg) 68 196 262 356 368 379 <0.0001 17.35
Carbohydrate (mg) 121 184 238 274 302 330 <0.0001 37.09
Na (g) 0.6 1.8 2.8 4.1 4.6 4.6 <0.0001 15.54
Ca (mg) 100 204 332 469 639 937 < 0.0001 67.49
P (mg) 421 117 888 1105 1239 1503 < 0.0001 42.20
Fe {mg) 4.0 7.3 11.0 13.8 15.9 17.2  <0.0001 30.38
Vitamin A (IU) 11976 8503 6754 10076 11569 14181 0.5792 0.31
Vitamin E (mg) 1.2 2.8 5.0 8.4 10.1 10.9  <0.0001 42.46
Vitamin B, (mg) 0.4 1.0 1.0 1.4 1.6 1.7 <0.0001 16.01
Vitamin B, (mg) 0.6 0.8 0.9 1.2 1.5 2.2 <0.0001 38.21
Niacin (mg) 7.7 1i.9 15.5 17.6 17.6 19.6 0.0122 6.29
Vitamin C (mg) 50 54 103 158 247 285 <0.0001 29.67

* General linear model (GLM) adjusted by age, n=1958.
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Table 4. The effect of diet diversity on daily nutrient intakes from diets of the females in NAHSIT | 1993-1996
" Daily nutrient intake Diet diversity {number of food groups) P Value. F Value
1 2 3 4 5 6 for trend for GLM"
Energy (keal) 652 083 1110 1600 1735 1892 < 0.0001 41.71
Protein (g) 23 37 43 62 67 82 <0.0001 57.37
Fat (g} 16 27 32 64 65 68 <0.0001 16.41
Cholesterol (mg) 80 135 169 255 260 305 < 0.0001 16.64
Carbohydrate (g) 103 137 160 193 221 238 < 0.0001 43.64
Na (g} 2.0 1.8 2.4 3.7 4.0 4.4 0.0010 10.89
Ca (mg) 9] 164 289 399 563 1008 <0.0001 123.46
P (mg} 307 469 575 808 923 1290 <0.0001 92.39
Fe (mg) 5.2 5.2 7.1 11.0 12.5 14.4 <0.0001 44.36
Vitamin A (IU) 1521 2637 6701 8452 11433 17587 0.0005 12.21
Vitamin E (mg) 2.3 2.2 4.0 7.5 8.8 10.4 <0.0001 533.55
Vitamin B, (mg) 0.3 0.6 0.7 1.1 1.2 1.7 <0.0001 28.92
Vitamin B, {mg) 0.2 0.5 0.7 0.9 1.2 2.2 <0.0001 94.25
Niacin (mg) 4.1 7.5 8.5 1.9  13.0 15.0  <0.0001 41.97
Vitamin C {mg) 21 60 103 131 239 283 < (0.0001 43.94
* General linear model {GLM) adjusted by age, n= 1949,
%27 KARABRSKBLHRHHEAEEEFALY
Table 5. The effect of diet diversity on nutrient density from diets of adults in NAHSIT | 1993-1996
Nutrient density Diet diversity (number of foed groups) $ Value F Value
(per 1000 kcal) 1 2 3 4 5 6 for trend” for GLM"
Protein (g) 41 41 40 40 40 43 0.4396 0.60
Fat (g} 21 22 27 34 34 33 <0.0001 38.87
Cholesterol {mg) 218 134 149 162 156 159 0.1416 2.16
Carbohydrate (g) 150 148 143 130 134 134 0.0005 12.02
Na (g} 2.2 1.8 1.9 2.2 2.2 2.0 0.9148 0.01
Ca (mg) 145 181 256 256 324 487 <0.0001 81.36
P (mg) 468 510 529 527 554 664 <0.0001 25.88
Fe (mg) 7.1 5.9 6.7 7.1 7.3 7.4 0.1716 1.87
Vitamin A (IU) 40929 6246 5768 5652 6419 8297 <0.0001 48.27
Vitamin E (mg) 3.0 2.6 3.5 4.4 4.9 4.9 < 0.0001 33.93
Vitamin B, (mg) 0.5 0.6 0.6 0.7 0.7 0.8 0.0062 7.49
Vitamin B, (mg) 1.1 0.6 0.6 0.6 0.7 1.1 0.3464 0.89
Niacin {mg) 8.4 8.4 7.9 7.8 7.8 8.0 0.4186 0.65
Vitamin C (mg) 55 59 88 88 136 142 <0.0001 25.78

" General linear model (GLM) adjusted by age and gender, n=3907.
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Tabie 6. The effect of diet diversity on the average of Nutrient Adequacy Ratio (NAR) based on RDNA and DRIs

for adults in NAHSIT | 1993-1996

Average nutrient adequacy ratio (NAR) based on RDNA '

Nutrients . Male . Fema]e.
diet diversity diet diversity
. 1 2 3 4 5 6 1 2 3 4 3 6

Median age (yr) 34 43 43 44 45 44 53 46 45 45 43 45
Ca 0.16 0.33 0.54 0.77 1.04 1.53 0.15 0.27 0.48 0.66 0.93 1.67
P 0.76 1.16 1.44 1.80 2.01 2.46 0.50 0.77 0.94 1.33 1.52 2.13
Fe 0.45 0.72 1.10 1.37 1.58 1.73 0.39 0.42 0.53 0.81 0.92 1.06
Vitamin A 2.36 1.70 1.35 2.02 2.32 2.83 0.40 0.64 1.00 2.01 2.71 4.20
Vitamin E 0.12 0.23 0.42 0.70 0.84 0.91 0.22 0.22 0.40 0.75 (.88 1.04
Vitamin B, 0.37 0.90 0.95 1.30 1.47 1.55 0.29 0.74 0.77 1.22 1.39 1.89
Vitamin B, 0.53 0.6% 0.76 0.98 1.26 1.86 0.24 0.54 0.75 0.99 1.34 2.45
Niacin 0.58 0.84 1.10 1.25 1.25 1.39 0.36 0.66 0.76 1.07 1.17 1.36
Vitamin C 0.81 0.90 1.72 2.63 4.13 4.74 0.36 1.01 1.72 2.18 3.98 4.75

Average nutrient adequacy ratio {NARY) based on DRIs'

Nutrients Male Female

diet diversity diet diversity
Ca 0.10 0.20 0.33 0.47 0.64 0.94 0.09 0.16 0.29 0.40 0.56 1.01
P 0.57 0.90 1.11 1.38 1.55 1.88 0.38 0.58 0.72 1.01 1.15 1.61
Fe 0.46 0.73 1.11 1.38 1.59 1.73 0.42 0.43 0.56 0.85 0.97 1.11
Vitamin A 2.36 1.70 1.35 2.02 2.32 2.83 0.40 0.65 1.61 2.03 2.74 4.23
Vitamin E 0.12 0.23 0.42 0.70 0.8 0.91 0.19 0.19 0.34 0.62 0.74 0.87
Vitamin B, 0.43 1.05 1.11 1.52 1.72 1.81 0.32 0.7-9 0.85 1.34 1.53 2.07
Vitamnin B, 0.63 0.79 0.87 1.13 1.46 2.15 0.26 0.58 0.79 1.04 1.41 2.57
Niacin 0.66 0.97 1.27 1.44 1.44 1.61 0.39 0.73 0.83 1.17 1.28 1.47
Vitamin C 0.48 0.54 1.03 1.58 2.47 2.84 0.21 0.60 1.03 1.31 2.38 2.84

'NAR = individual nutrient intake = RDNA or DRIs of the nutrient, and boldface indicates an average NAR of less than

75% RDNA or 75% DRIs.
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Table 7. Average mean adequacy ratio { MAR) for
adult diets in NAHSIT | as affected by diet

diversity

Calculated mean of mean

Dietary diversity adequacy ratio (MAR)'

Male ~ Female

6 food groups 02 0.44 0.38
o 3 0.63 0.57

4 0.78 0.73

5 0.86 0.82

6 0.92 - 0.91

5 food groups 0-2 0.50 0.45
{fat group excluded) 3 0.76 0.71
4 0.85 0.81

5 0.91 0.90

"MAR was calculated as an average of the NARs 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.
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