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Abstract

In order to examine the validity of the meal investigating method by food frequency
questionnaire based on food groups (FFQg method), and the availability of the meal
investigating methods by photography, comparison of the calculation value of nutrient
intake and intake according to food groups between the photograph investigation method
(PIM) and the weighing method (WM), and between the PIM and the FFQg method, was
carried out. Calculation error by the PIM was around * 10 to 20 % among almost all
nutrients as compared with the WM. In the PIM, there were few analysis errors by the
national registered dietitians who analyzed. However, it was suggested that the PIM is
liable to occur an analysis error according to type of dish. Although comparatively high
correlation of legumes, eggs, milk and dairy products, and fruits were found between the
FFQg method and the PIM, in each nutrient, higher correlation was not shown between
both investigation methods. In almost all nutrients and food groups, calculation value by
the PMI tended to be higher than those by the FFQg method.
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Noodles contained in gomoku-kishimen Dinner
Fig. 1 Meal photographs which requested analysis.

(Meal was prepared by the weighing method.)

Table 1  Comparison of calculation value of nutrient intake and intake according to food groups
classified by the weighing method (WM) and the photograph investigating method (PIM)

Nutrient WM PIM
Energy (kcal) 1206 1250
Protein (g) 57.3 55.0
Lipid (g) 26.6 25.9
Carbohydrate (g) 177.0 200.3
Potassium (mg) 2235 2238
Calcium (mg) 428 390
Phosphorus (mg) 793 857
Iron (mg) 5.9 6.8
Zinc (mg) 7.9 7.2
Vitamin A (¢ g) 348 548
Vitamin B, (mg) 0.88 1.20
Vitamin B:; (mg) 0.97 1.22
Vitamin C (mg) 102 107
Cholesterol (mg) 79 136
Dietary fiber (g) 12.2 13.6
Sodium chloride (g) 10.4 8.9

Food group

Cereals (g) 300.0 351.3
Potatoes (g) 13.0 20.5
Brightly colored vegetables (g) 65.0 152.1
Beans (g) 0.0 0.0
Seafood (g) 0.0 0.0
Meats (g) 100.0 120.2
Eggs (g) 0.0 0.0
Milk and dairy products (g) 200.0 169.2
Fruits (g) 70.0 92.5
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Fig. 2 Meal photograph analyzed by two or more national registered dietitians.
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Table 2 Feature of subjects

Investigation I Investigation II
Male Female Male Female

(n=3) (n=22) (n=3) (n=22)
Age (years) 21.3 £ 0.6 20.6 = 0.5
Height (cm) 166.9 £ 10.4 159.0 £ 4.6
Weight (kg) 65.2 £ 8.1 52.2 £ 5.2 63.1 = 6.0 51.5 £ 5.3
Body fat ratio (%) 24.8 = 10.3 26.1 £ 4.5 22.0 = 6.9 23.9 £ 3.9
Bone density (stiffness) 101.1 £ 12.1 88.8 £ 12.1 101.3 £ 22.0 88.6 £ 16.0

Values are shown mean = S.D. The same investigations were performed twice by same subjects.

Table 3 Comparison of correlation coefficient and p value by f¢-test of the nutrient intake and
the intake according to food group between the FFQg method and the PIM (n = 25)

Nutrient Investigation [ Investigation II

ouifiaey  pvalie  COURANY b value
Energy (kcal) 0.372 0.477 0.237 0.747
Protein (g) 0.230 0.079 0.187 0.219
Lipid (g) 0.341 0.650 0.235 0.267
Carbohydrate (g) 0.305 0.251 0.429 = 0.857
Potassium (mg) 0.396 = 0.016 0.298 0.035
Calcium (mg) 0.395 0.407 0.385 0.754
Phosphorus (mg) 0.338 0.033 0.259 0.065
Iron (mg) -0.069 0.003 -0.015 0.005
Zinc (mg) 0.309 0.166 0.289 0.452
Vitamin A (u©g) 0.045 0.089 -0.118 0.110
Vitamin B, (mg) 0.151 0.000 0.044 0.001
Vitamin B, (mg) 0.081 0.015 0.112 0.026
Vitamin C (mg) 0.517  ** 0.000 0.342 0.001
Cholesterol (mg) 0.408  ** 0.692 0.117 0.784
Dietary fiber (g) 0.313 0.007 0.205 0.003
Sodium chloride (g) 0.125 0.012 0.043 0.001

Food group

Cereals (g) 0.406 = 0.000 0.303 0.001
Potatoes (g) 0.313 0.018 0.652  #xx 0.575
Brightly colored vegetables (g) 0.389 0.973 0.366 0.787
Beans (g) 0.439 = 0.776 0.635  #xx 0.998
Seafood (g) 0.426 = 0.417 0.098 0.280
Meats (g) 0.357 0.026 0.451 = 0.125
Eggs (g) 0.516 == 0.598 0.456 = 0.328
Milk and dairy products (g) 0.618 #xx 0.816 0.580 *= 0.973
Fruits (g) 0.578 == 0.000 0.500 = 0.001

The same investigations were performed twice by same subjects. A correlation coefficient is calculated
for each value obtained by Investigation I and II, and significant correlation is shown as *p < 0.05,
**p < 0.01, and ***p < 0.001. Difference of the average value obtained by both investigations was performed
paired t-test and shown it as a p value.
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Table4 Comparison of the nutrient intake and the intake according to food groups of

investigation I and investigation II (FFQg method) (n = 25)

Nutrient Investigation I InvestigationIl  Correlation
Mean *= S.D. Mean £ S.D.  coefficient pratue
Energy (kcal) 1667 = 312 1685 £ 340 0.510 ** 0.783
Protein (g) 54.9 £ 11 54.9 = 15.3 0.416 * 0.988
Lipid (g) 61.4 £ 14.4 61.1 = 17.9 0.504 ** 0.945
Carbohydrate (g) 213.3 £ 40.3 216.5 £ 41.2 0.464 * 0.712
Potassium (mg) 1737 &= 413 1709 = 529 0.512 ** 0.771
Calcium (mg) 479 &= 155 459 = 195 0.523 ** 0.577
Phosphorus (mg) 818 = 191 807 £ 239 0.509 ** 0.811
Iron (mg) 6.1 = 1.6 6.1 = 2.4 0.578 ** 0.973
Zinc (mg) 6.8 = 1.6 7.0 £ 1.8 0.498 * 0.716
Vitamin A (¢ g) 437 £ 154 431 £ 162 0.616 ** 0.849
Vitamin B, (mg) 0.82 = 0.21 0.83 = 0.26 0.482 * 0.875
Vitamin B, (mg) 0.96 = 0.24 0.95 = 0.29 0.473 * 0.808
Vitamin C (mg) h8 £ 18 56 £ 20 0.540 ** 0.567
Cholesterol (mg) 279 = 85 289 *+ 88 0.520 ** 0.584
Dietary fiber (g) 9.5 = 24 9.2 £ 29 0.591 ** 0.465
Sodium chloride (g) 7.3 £ 2.3 6.6 £ 2.3 0.277 0.196
Food group
Cereals (g) 317.3 £ 76.1 338.3 £ 73.0 0.417 * 0.255
Potatoes (g) 22.3 = 16.0 30.0 = 24.1 0.338 0.120
Brightly colored vegetables (g) 53.0 £ 34.2 50.9 £ 29.7 0.510 ** 0.740
Beans (g) 43.4 £ 45.8 42.8 = 354 0.655 *** 0.932
Seafood (g) 29.0 £ 23.0 29.2 £ 26.4 0.591 ** 0.968
Meats (g) 85.8 £ 38.5 89.0 £ 43.9 0.449 * 0.716
Eggs (g) 29.4 £ 179 32.1 £ 15.9 0.669 ** 0.338
Milk and dairy products (g) 143.8 £ 79.8 135.7 £ 89.5 0.630 *** 0.587
Fruits (g) 32.1 £ 28.8 214 = 24.7 0.536  ** 0.005

The same investigations were performed twice by same subjects. A correlation coefficient is calculated for
each value obtained by Investigation I and II, and significant correlation is shown as *p < 0.05, ™p < 0.01,
and ***p < 0.001. Difference of the average value obtained by both investigations was performed paired t-test
and shown it as a p value.
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Table5 Comparison of the nutrient intake and the intake according to food groups of

investigation I and investigation II (PIM) (n = 25)

Nutrient Investigation I InvestigationIl  Correlation

Mean *= S.D. Mean £ S.D.  coefficient pratue
Energy (kcal) 1733 = 341 1657 £ 269 0.405 * 0.270
Protein (g) 61.4 £ 14.5 59.6 = 11.0 0.286 0.574
Lipid (g) 59.4 £ 15.4 56.6 = 9.3 0.146 0.403
Carbohydrate (g) 228.0 £ 48.7 218.7 £ 43.9 0.606 *** 0.269
Potassium (mg) 2051 £ 469 2040 = 547 0.528 ** 0.913
Calcium (mg) 442 =+ 158 443 *+ 161 0.561 ** 0.904
Phosphorus (mg) 946 =+ 223 919 = 176 0.460 * 0.527
Iron (mg) 76 £ 1.7 79 = 1.9 0.635 *** (.331
Zinc (mg) 75 £ 1.8 73 = 14 0.380 0.576
Vitamin A (¢ g) 649 £ 589 585 =+ 438 0.018 0.666
Vitamin B, (mg) 1.1 £ 0.23 1.07 £ 0.23 0.311 0.548
Vitamin B, (mg) 1.17 £ 0.34 1.13 £ 0.27 0.430 * 0.537
Vitamin C (mg) 81 £ 22 81 £ 29 0.189 0.944
Cholesterol (mg) 290 = 110 295 = 66 0.130 0.866
Dietary fiber (g) 115 = 2.6 12.1 £ 3.9 0.729 * 0.280
Sodium chloride (g) 8.8 = 1.6 86 £ 1.6 0.484 * 0.521

Food group

Cereals (g) 205.8 + 534 229.1 £ 140.7 0.325 0.391
Potatoes (g) 33.6 £ 16.6 26.7 £ 17.7 0.006 0.165
Brightly colored vegetables (g) 52.7 = 249 48.7 = 27.7 0.229 0.541
Beans (g) 46.7 + 33.5 42.8 £ 28.9 0.600 ** 0.504
Seafood (g) 34.7 = 25.9 36.3 £ 19.0 0.019 0.801
Meats (g) 117.2 = 56.5 111.2 = 55.8 0.182 0.682
Eggs (g) 32.2 = 18.7 36.8 £ 17.2 -0.038 0.384
Milk and dairy products (g) 149.3 + 88.0 134.9 * 83.6 0.493 * 0411
Fruits (g) 72.1 £ 43.0 65.9 = 53.3 0.175 0.625

The same investigations were performed twice by same subjects. A correlation coefficient is calculated for
each value obtained by Investigation I and II, and significant correlation is shownas *p < 0.05 , ** p < 0.01,
and ***p < 0.001. Difference of the average value obtained by both investigations was performed paired
t-test and shown it as a p value.
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