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Abstract . To evaluate the accuracy improvement of a dietary survey focused on
estimation of dietary intake, the author compared data from the 3-day diet record method
(3DR method) with data from a modification of the method supplemented with
photography and interviews (modified 3DR method).

A dietary survey using the 3DR method was performed on 210 first or second grade
students of a women’s university during April 2001 to January 2003 using the 3DR
question/answer form at each season. As the modified 3DR method, each of the students
was also required to take photographs of her meals before and after comsumption, and
participate in an interview with a registered nutritionist.

Eighty-five completed answer forms were finally collected, and the data of 1020 days in
total were analyzed. The results were as follows.

1. Both energy and nutrient intakes were estimated as significantly higher in 18 of the
37 items by the 3DR method compared with the modified 3DR method. However,
differences between the values estimated by these two methods were within at most
4%.

2. The proportion of discrepancy between the data obtained by the two methods,
analyzed by quartiles, was highest for carbohydrates at 24.2% (weighted kappa =
0.68) and lowest for calcium at 6.5% (weighted kappa = 0.91).

3. Seasonal fluctuation in the energy intake-adjusted nutrients intakes was observed
for only 6 out of 36 items by the 3DR method, but for 10 items by the modified 3DR
method.

These results suggest that the modified 3DR method is not necessarily superior to the
simple 3DR method in a mass epidemiological study.
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Table 1. Comparison of the average daily crude intake of energy and nutrients between 3-day-dietary record data
(A) and 3-day-dietary record data modified by pictures and interviews (B): Results of 85 participants

(cumulative).
A B Significance by
. . . 3—day dietary record Difference(A-B) aired t-test
Nutrient Unit 3-day dietary record plus photoygraphsryand interview ° (p<0.05)

Mean Sb Mean SD Mean SD
Energy (kcal) 1566 360 1556 333 10 123
Water (2) 842.8 307.8 847.1 302.9 -4.3 63.5
Protein (& 59.0 150 58.1 140 0.9 5.2 *
Fat and oil (& 535 17.1 53.4 16.0 0.1 52
Carbohydrate (g) 205.8 50.3 204.1 46.5 1.8 19.2
Ash (& 13.3 39 13.2 36 0.1 14
Sodium (mg) 2975 927 2997 846 -22 302
Potassium (mg) 1879 674 1834 589 45 323 *
Calcium (mg) 405 185 398 177 7 55 *
Magnesium (mg) 196 77 190 67 6 48 *
Phosphorous (mg) 8448 2353 830.2 219.3 15.0 81.0 *
Iron (mg) 6.5 24 6.3 20 0.2 1.1 *
Zinc (mg) 70 19 6.9 18 0.1 0.6 *
Copper (mg) 0.9 03 09 03 0.0 0.1 *
Manganese (mg) 252 1.80 240 1.36 013 1.18
Salt-equivalent () 75 2.3 7.8 2.1 -0.1 08
Retinol (1g) 2205 258.3 217.7 258.0 28 26.1 *
Carotene (1 g) 2688 1820 2663 1830 25 350
Retinol-equivalent (te 670 428 664 428 7 68
Vitamin D (te 6 4 6 4 0 1 *
Vitamin E (mg) 7.4 2.7 71 25 0.0 0.9
Vitamin K (ug) 189 155 181 128 8 86
Vitamin B1 (mg) 0.76 0.27 0.75 0.25 0.01 0.11
Vitamin B2 (mg) 0.97 033 0.96 0.30 0.01 0.14
Niacin (mg) 13.0 5.6 12.6 43 03 3.6
Vitamin B6 (mg) 0.93 0.32 092 0.31 0.02 0.9 *
Vitamin B12 (te 46 32 45 3.1 0.1 0.9 *
Folic acid (1e) 236 94 233 93 3 23 *
Pantothenic acid (mg) 498 1.41 492 1.36 0.06 0.42 *
Vitamin C (mg) 67 37 67 37 0 9
Saturated fatty acids (& 14.86 5.62 14.88 5.49 -0.02 1.67
Monounsaturated fatty acids  (g) 18.66 6.82 18.68 6.36 -0.02 2.30
Polyunsaturated fatty acids (g) 11.04 419 1111 401 -0.08 1.18
Cholesterol (mg) 344 148 338 135 6 52 *
Soluble dietary fiber (®) 25 1.2 24 1.1 0.1 04 *
Insoluble dietary fiber (g) 73 34 7.1 2.7 0.3 20 *
Total dietary fiber (g) 10.5 4.6 10.1 39 04 24 *
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Fig. 1. The proportion of discordance obtained when the results of both survey methods were analyzed

by quartiles
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Table 2. Seasonal intake of various nutrients per 1,000 kcal determined based on the 3-day dietary record

Spring (April)

Summer (July)

Autumn (October) Winter (January) Seasonal variation

Mean sD Mean 8D Mean sD Mean sD n=85
Energy (kcal) 1000 1000 1000 1000
Water @ 532.9 167.0 546.5 156.1 570.5 1735 520.6 159.8
Protein (@ 38.2 6.2 318 54 378 54 315 55
Fat and oil (® 348 6.3 32.8 5.9 33.7 59 34.1 6.2
Carbohydrate @® 129.3 148 134.4 14.7 1326 14.5 131.4 15.2
Ash (g 8.6 1.8 8.5 16 8.6 18 83 1.4
Sodium (mg) 1916 461 1959 480 1882 511 1893 433
Potassium (mg) 1221 371 1146 211 1266 300 1148 258
Calcium (mg) 260 97 257 97 279 108 231 83 ADW
Magnesium (meg) 126 42 122 30 129 36 122 31
Phosphorous (mg) 545.4 914 540.8 90.2 552.9 97.0 519.3 80.3
Iron (mg) 4.2 1.1 4.0 0.9 4.2 1.0 42 1.4
Zinc (mg) 4.5 0.7 4.4 0.7 45 0.7 44 0.8
Copper (mg) 0.6 0.1 0.6 0.2 0.6 0.1 0.6 0.2
Manganese (mg) 1.56 0.96 1.48 0.75 1.77 1.35 1.68 135
Salt-equivalent (@) 49 12 5.0 1.2 48 1.3 48 11
Retinol (ug 145.8 158.4 126.5 58.1 161.4 200.1 121.0 61.8
Carotene (ug 1827 1191 1526 1070 1873 1099 1602 1052
Retinol~equivalent (ug 451 268 383 191 475 279 389 177 Sm>A
Vitamin D (ug 4 3 4 3 4 3 3 2
Vitamin E (mg) 4.7 1.1 44 12 4.5 11 4.4 1.1
Vitamin K (ue) 124 81 99 61 139 107 118 112 Sm<A
Vitamin B1 (mg) 0.49 0.12 0.47 0.13 0.49 0.12 0.48 0.11
Vitamin B2 (mg) 0.63 0.13 0.61 0.15 0.65 0.16 0.60 0.14
Niacin (mg) 8.5 40 8.1 28 8.1 25 8.4 23
Vitamin B6 (mg) 0.6 0.2 0.6 0.1 0.6 0.2 0.6 0.1
Vitamin B12 (ug 3.0 18 3.0 21 3.2 23 28 1.8
Folic acid (ue) 156 52 136 38 169 70 142 38 Sm<KA, ALKW
Pantothenic acid (mg) 3.22 0.60 3.10 047 3.33 0.65 3.09 0.50 Sm<<A
Vitamin G (me) 48 23 3g 20 48 23 36 16, Sp>Sm, sm<A, ADW, WESp
Saturated fatty acids ® 9.66 2.61 9.00 2.00 9.69 2.56 9.29 231
Monounsaturated fatty acids (® 12.27 3.03 11.35 253 11.49 275 11.97 2.99
Polyunsaturated fatty acids (g) 7.40 1.97 6.78 2.10 6.95 1.89 6.75 1.68
Cholesterol (mg) 230 74 223 76 211 79 213 93
Soluble dietary fiber (@ 1.7 0.9 15 04 1.6 0.6 1.6 0.6
Insoluble dietary fiber (&) 4.7 1.6 43 1.1 49 1.4 4.7 24
Total dietary fiber (5] 6.8 25 6.2 1.5 6.9 2.0 6.6 2.9

85 subjects were involved in the analysis. Inter-seasonal homogeneity was tested by ANOVA, and when rejected, Tukey's test was used to examine

seasonal variation.
Sp: spring, Sm: summer, A: autumn, W: winter
<, <:p<0.05, 0.01
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Table 3. Seasonal intake of various nutrients per 1,000 kcal determined based on the 3-day dietary record plus

pictures and interviews

Spring (April) Summer (July) Autumn (October) Winter (January) | variation
Mean SD Mean SD Mean SD Mean SD n=85

Energy (keal) 1647 314 1401 303 1639 393 1536 250

Water (g) 539.4 160.9 551.4 1538 5732 169.3 5212 154.7

Protein (&) 379 5.8 372 50 37.6 55 37.0 5.1

Fat and oil @ 35.1 6.0 329 54 338 5.8 34.2 57

Carbohydrate (g) 1285 140 1343 136 1320 141 1315 137 Sp<Sm
Ash (2) 85 15 86 1.5 8.6 1.8 8.3 13

Sodium (mg) 1943 430 2006 405 1807 4895 1910 419

Potassium (mg) 1168 251 1135 272 1246 286 1138 222 Sm<A, AW
Calcium (mg) 256 87 252 93 279 114 228 78 AW
Magnesium (mg) 120 25 120 29 126 35 119 28

Phosphorous (mg) 537.9 788 534.7 85.6 5485 99.5 5120 769 AW, W<Sp
Iron (mg) 40 08 40 09 4.1 1.0 40 1.0

Zinc (mg) 45 0.6 4.4 07 44 0.7 4.4 08

Copper (mg) 0.6 0.1 0.6 0.2 0.6 0.1 0.6 02

Manganese (mg) 1.50 0.91 1.49 0.82 1.73 1.34 1.55 0.77
Salt-equivalent (&) 4.9 1.1 5.1 1.0 48 1.3 49 1.1

Retinol (1e 145.1 158.1 1240 55.3 159.4 195.2 1191 60.9

Carotene (ug 1817 1318 1540 1090 1813 1084 1618 1068

Retinol-equivalent (ne 449 278 382 191 463 275 390 183

Vitamin D (neg 4 3 4 3 4 3 3 2

Vitamin E (mg) 4.7 1.0 45 12 45 1.0 43 11

Vitamin K (e 116 69 100 62 139 106 109 75 Sm<<A
Vitamin B1 (mg) 049 0.11 0.46 0.10 0.48 0.11 0.49 0.12

Vitamin B2 (mg) 0.63 0.30 0.59 0.13 0.65 0.17 0.59 0.14 Sm<ADW
Niacin (mg) 8.2 23 8.0 27 8.0 24 84 22

Vitamin B6 (mg) 0.6 0.1 0.6 0.1 0.6 0.1 06 01

Vitamin B12 (e 30 18 28 17 3.1 23 27 1.8

Folic acid (ue) 154 49 136 40 168 70 140 37 SmKLA, AW
Pantothenic acid (mg) 3.19 0.55 3.06 043 333 0.68 3.05 0.48 Sm<<A, AW
Vitamin C (mg), 46 21 39 20 48 23 36 17 Sp>Sm, AXW, W<<Sp
Saturated fatty acids (e) 9.7 2.60 8.98 1.98 9.80 252 9.38 215

Monounsaturated fatty acids  (g) 12.35 286 1147 246 11.67 289 12.04 262

Polyunsaturated fatty acids ® 752 1.90 6.97 203 7.03 1.86 6.78 1.57 Sp>W
Choalesterol (mg) 230 70 218 ll 215 80 205 86

Soluble dietary fiber (® 1.6 0.8 14 0.4 1.6 0.6 15 05

Insoluble dietary fiber (&) 45 1.2 43 1.1 4.7 1.3 44 16

Total dietary fiber (&) 6.4 1.8 6.1 1.5 6.8 1.9 6.3 20

85 subjects were involved in the analysis. Inter-seasonal homogeneity was tested by ANOVA, and when rejected, Tukey's test was used to examine

seasonal variation.
Sp: spring, Sm: summer, A: autumn, W: winter
<, <<:p<0.05, 0.01
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