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Table 2 Characteristics of participants
women (n=208) men (n=44)
Mean = SD Minimum  Maximum Mean + SD Minimum  Maximum
age 20215 18.0 25.0 20.7 + 1.8 18.0 26.0
height 158.8 + 5.8 140.0 170.0 171.8 £ 6.5 160.0 197.0
weight 585+ 144 35.1 112.0 69.4 + 15.1 48.2 108.4
BMI 229+51 14.6 48.2 235+ 5.1 16.9 375
BMI<18.5 48 (23.1)* 6(13.6)
25>BMR18.5 108 (51.9) 24 (54.6)
BMI225.0 52 (25.0) 14 (31.8)
*n(%)
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Table 3 Energy and nutrient intake estimated from FFQ1 and FFQ2 in young Thai women and spearman correlation coefficient between FFQ1 and FFQ2 (n=208)
FrQ1 - FrQ2 - %difference’ P value® r

mean * sd median mean * sd median crude value P value
Energy (kcal) 1829 + 1109 1564 2068 * 1409 1779 12 0.0004 0.68 <.0001
Protein (g) 66.1 + 36.0 58.2 96.2 + 66.8 829 31 <.0001 0.69 <.0001
Total fat (g) 499 + 296 43.9 65.1 + 520 51.3 23 <.0001 0.69 <.0001
SFA (9) 18.39 + 11.57 15.65 21.70 + 17.00 16.51 15 0.0002 0.68 <.0001
MUFA (g) 17.95 + 10.61 15.46 23.06 + 18.43 17.90 22 <.0001 0.66 <.0001
PUFA (9) 753 + 446 6.53 890 + 6.87 7.63 15 0.0002 0.68 <.0001
n-3 PUFA (g) 113 + 0.70 1.01 152 + 146 1.07 25 <.0001 0.60 <.0001
n-6 PUFA (g) 6.98 + 4.27 5.92 951 = 761 7.72 27 <.0001 0.66 <.0001
Cholesterol (mg) 291 + 172 264 463 + 362 392 37 <.0001 0.68 <.0001
Carbohydrate (g) 269.5 + 185.6 222.6 268.3 + 180.5 230.2 0 0.9099 0.60 <.0001
Soluble dietary fibers (g) 27 + 18 2.2 29 + 27 21 8 0.1102 0.55 <.0001
Insoluble dietary fibers (g) 80 + 49 6.8 105 + 93 8.0 24 <.0001 0.53 <.0001
Total dietary fibers (g) 108 + 6.8 9.3 133 + 119 9.9 19 0.0003 0.55 <.0001
Natrium ( mg) 9986 + 5485 9132 3653 + 4119 2031 -173 <.0001 0.46 <.0001
Potassium (mg) 2531 + 149 2236 2770 + 2140 2212 9 0.0254 0.68 <.0001
Calcium (mg) 574 + 369 500 487 + 385 395 -18 0.0001 0.65 <.0001
Magnesium (mg) 229 + 132 204 282 + 214 219 19 <.0001 0.68 <.0001
Phosphorus (mg) 976 + 536 874 1313 + 903 1098 26 <.0001 0.72 <.0001
Iron (mg) 70 + 41 6.3 121 £ 114 9.1 42 <.0001 0.61 <.0001
Zinc (mg) 9.0 + 50 7.8 119 + 82 10.6 25 <.0001 0.70 <.0001
Copper (mg) 1.10 + 0.66 0.94 156 + 1.22 1.29 29 <.0001 0.61 <.0001
Manganese (mg) 297 + 169 2.66 347 + 281 2.54 14 0.0017 0.53 <.0001
lodine (ug) 437 + 273 389 266 + 183 226 -64 <.0001 0.62 <.0001
Serene (ug) 27 + 18 23 79 = 75 59 66 <.0001 0.62 <.0001
Chrome (ug) 6 + 5 4 6 £ 5 4 -2 0.7434 0.55 <.0001
Molybdic (ug) 114 + 84 97 166 + 112 142 31 <.0001 0.59 <.0001
Retinol (ugRE) 955 + 1219 509 3701 + 6359 1501 74 <.0001 0.59 <.0001
Alpha-carotene (ug) 131 + 124 96 70 = 100 36 -87 <.0001 0.37 <.0001
Beta-carotene (ug) 5470 + 4383 4391 1115 + 1310 665 -390 <.0001 0.30 <.0001
Cryptoxanthin (ug) 90 + 65 72 165 * 255 84 45 <.0001 0.54 <.0001
Vitamin A (ug) 1888 + 1546 1408 3905 + 6440 1688 52 <.0001 0.54 <.0001
Vitamin D (pg) 13 + 10 11 43 + 65 2.8 71 <.0001 0.45 <.0001
Alpha-tocopherol (mg) 76 £ 50 6.2 69 + 59 5.0 -10 0.0716 0.57 <.0001
Beta-tocopherol (mg) 01 + 041 0.1 04 + 04 0.3 64 <.0001 0.54 <.0001
Gamma-tocopherol (mg) 6.5 + 47 55 40 = 39 26 -62 <.0001 0.63 <.0001
Delta-tocopherol (mg) 13 = 13 0.9 13 = 14 0.7 -1 0.9272 0.58 <.0001
Vitamin K (ug) 284 + 201 248 62 + 48 49 -360 <.0001 0.43 <.0001
Vitamin B4 (mg) 119 + 071 1.00 166 + 1.18 1.42 29 <.0001 0.65 <.0001
Vitamin B, (mg) 159 + 094 1.39 217 + 1.86 1.63 27 <.0001 0.65 <.0001
Niacin (mgNE) 131 £ 79 11.5 224 + 16.9 19.0 41 <.0001 0.66 <.0001
Vitamin Bg (mg) 114 = 062 1.02 153 + 1.17 1.30 26 <.0001 0.66 <.0001
Vitamin By (ug) 50 + 46 34 173 + 242 9.4 71 <.0001 0.58 <.0001
Folate (ug) 318 + 202 265 499 + 630 308 36 <.0001 0.56 <.0001
Pantothenic acid (mg) 6.54 + 3.58 5.77 9.09 + 7.32 7.26 28 <.0001 0.70 <.0001
Biotin (ug) 249 + 204 19.4 694 + 9.4 41.3 64 <.0001 0.61 <.0001
Vitamin C (mg) 80 + 52 69 137 + 171 78 42 <.0001 0.48 <.0001
Salt (g) 253 + 139 23.2 74 + 83 3.9 -240 <.0001 0.46 <.0001
Daidzein (mg) 14 = 27 0.6 6.0 + 95 21 77 <.0001 0.42 <.0001
Genistain (mg) 21 + 44 0.9 91 £ 143 35 77 <.0001 0.42 <.0001

"opdifference; (FFQ2 - FFQ1)/FFQ2 * 100

2Paired Ttest
3Spearman correlation cofficient
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Table 4 Energy and nutrient intake estimated from FFQ1 and FFQ2 in young Thai men and spearman correlation coefficient between FFQ1 and FFQ2 (n=44)
FFQ1 FFQ2 i ! ? c
mean * sd median mean * sd median Yedifference Pvalue crude value P value

Energy (kcal) 2134 + 1503 1758 2042 + 1396 1686 -5 0.5713 0.76 <.0001
Protein (g) 689 + 494 63.7 948 + 742 79.2 27 0.0002 0.75 <.0001
Total fat (g) 50.1 + 356 44.2 66.5 + 59.8 53.3 25 0.0055 0.75 <.0001
SFA (g) 17.84 + 13.42 15.06 2210 = 18.62 19.80 19 0.0158 0.76 <.0001
MUFA (g) 18.18 = 12.73 15.98 2461 = 21.94 20.17 26 0.0051 0.75 <.0001
PUFA (g) 8.04 + 558 7.41 9.09 + 9.63 6.79 12 0.2799 0.72 <.0001
n-3 PUFA (g) 128 + 095 1.02 149 + 1.77 1.03 14 0.2707 0.67 <.0001
n-6 PUFA (g) 741 £ 5.09 6.74 9.37 + 9.08 6.85 21 0.0429 0.68 <.0001
Cholesterol (mg) 317 + 246 247 512 + 489 413 38 0.0011 0.71 <.0001
Carbohydrate (g) 286.0 + 1952 231.9 2439 + 1465 208.6 -17 0.0383 0.73 <.0001
Soluble dietary fibers (g) 25 £ 20 1.9 23 £ 18 20 -6 0.4582 0.78 <.0001
Insoluble dietary fibers (g) 72 + 51 5.5 87 + 72 73 18 0.0352 0.75 <.0001
Total dietary fibers (g) 98 + 74 7.5 11.0 + 89 9.4 10 0.1749 0.76 <.0001
Natrium ( mg) 10124 + 6277 8433 2779 = 3423 1720 -264 <.0001 0.59 <.0001
Potassium (mg) 2587 + 1964 2110 2424 + 1750 2121 -7 0.3468 0.78 <.0001
Calcium (mg) 549 + 442 497 375 + 283 315 -46 0.0013 0.68 <.0001
Magnesium (mg) 249 + 186 209 248 + 187 197 0 0.951 0.79 <.0001
Phosphorus (mg) 1028 + 733 890 1247 + 919 1045 18 0.0055 0.78 <.0001
Iron (mg) 71 + 54 5.9 11.8 + 143 7.6 40 0.006 0.71 <.0001
Zinc (mg) 91 = 6.0 8.0 124 + 99 9.6 27 0.0013 0.76 <.0001
Copper (mg) 111 + 081 0.99 143 + 1.22 1.19 22 0.0046 0.78 <.0001
Manganese (mg) 3.04 + 210 2.36 3.08 + 247 2.21 1 0.9025 0.64 <.0001
lodine (ug) 535 = 369 412 253 + 155 216 -1 <.0001 0.66 <.0001
Serene (ug) 30 + 24 27 76 £ 79 54 60 <.0001 0.59 <.0001
Chrome (ug) 5+ 5 4 5 + 4 4 -7 0.5792 0.57 <.0001
Molybdic (ug) 126 = 109 96 158 + 134 123 21 0.0086 0.67 <.0001
Retinol (ugRE) 935 + 1374 438 4396 + 8101 1366 79 0.0071 0.57 <.0001
Alpha-carotene (ug) 102 + 94 73 61 + 88 21 -68 0.0173 0.48 0.001
Beta-carotene (ug) 4246 + 3673 3553 795 + 705 645 -434 <.0001 0.56 <.0001
Cryptoxanthin (ug) 84 + 64 66 111 £ 139 81 24 0.2103 0.70 <.0001
Vitamin A (ug) 1661 + 1596 1192 4544 + 8136 1627 63 0.0234 0.49 0.0008
Vitamin D (ug) 17 + 16 11 47 * 79 27 65 0.009 0.51 0.0004
Alpha-tocopherol (mg) 69 + 51 5.2 6.1 £ 49 4.9 -13 0.1903 0.77 <.0001
Beta-tocopherol (mg) 0.1 + 041 0.1 03 + 03 0.2 55 0.0002 0.60 <.0001
Gamma-tocopherol (mg) 68 + 56 5.1 33 £ 438 22 -109 <.0001 0.73 <.0001
Delta-tocopherol (mg) 14 = 17 0.9 09 + 16 0.5 -52 0.0029 0.63 <.0001
Vitamin K (ug) 234 + 170 196 68 + 70 54 -243 <.0001 0.50 0.0005
Vitamin B4 (mg) 119 + 095 0.98 162 = 1.22 1.42 27 0.0006 0.75 <.0001
Vitamin B, (mg) 163 + 125 1.41 217 = 216 1.67 25 0.0231 0.64 <.0001
Niacin (mgNE) 156 + 11.8 12.1 231 = 1941 20.2 32 0.0004 0.73 <.0001
Vitamin Bg (Mmg) 127 = 092 0.96 151 = 1.19 1.27 16 0.0591 0.75 <.0001
Vitamin By, (ug) 56 = 58 3.4 184 + 303 8.1 69 0.0039 0.51 0.0004
Folate (ug) 324 + 246 250 527 + 757 282 39 0.0587 0.60 <.0001
Pantothenic acid (mg) 6.68 + 4.53 5.98 726 £ 9.12 7.19 8 0.0095 0.70 <.0001
Biotin (ug) 281 = 26.6 195 772 £ 1257 37.9 64 0.0076 0.59 <.0001
Vitamin C (mg) 86 + 70 61 112 + 105 69 23 0.1242 0.57 <.0001
Salt (g) 257 + 15.9 214 59 + 6.7 3.8 -337 <.0001 0.60 <.0001
Daidzein (mg) 12 = 17 0.4 55 = 152 12 78 0.0535 0.48 0.0009
Genistain (mg) 19 + 27 0.6 83 + 228 2.1 77 0.0543 0.49 0.0008

"9%difference; (FFQ2 - FFQ1)/FFQ2 * 100
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Table 5 Nutrient intake estimated from FFQ1 classified with tertile of the intake Table 6 Nutrient intake estimated from FFQ1 classified with tertile of the intake
estimated from FFQ2 for correspondig nutrient and percentage of same category estimated from FFQ2 for correspondig nutrient and percentage of same category
(women; n=208 ) (men; n=44 )
Nutrient intake estimated from FFQ1 Same category Nutrient intake estimated from FFQ1 Same category
1st(n=69) 2nd (n=70)  3rd (n=69) (%) 1st(n=14) 2nd (n=15)  3rd (n=15) (%)

Energy(kcal) 1064 1802 2622 54.8 Energy (kcal) 981 1932 3413 68.2
Protein(g) 42.2 62.1 94.1 59.6 Protein (g) 32.6 64.7 107.1 54.5
Total fat(g) 29.5 49.9 70.4 60.1 Total fat (g) 229 47.7 78.0 56.8
SFA(9) 10.72 17.38 27.10 63.9 SFA (9) 7.79 16.99 28.06 614
MUFA (g) 10.72 17.93 25.21 53.8 MUFA (g) 8.20 17.92 27.75 614
PUFA (g) 4.46 7.45 10.68 53.8 PUFA (g) 417 714 12.54 59.1
n-3 PUFA (g) 0.71 1.07 1.62 57.2 n-3 PUFA (g) 0.64 117 1.98 523
n-6 PUFA (g) 4.03 6.73 10.18 56.3 n-6 PUFA (g) 3.97 6.68 11.36 50.0
Cholesterol(mg) 169 290 416 61.5 Cholesterol (mg) 132 303 504 52.3
Carbohydrate(g) 165.2 253.1 390.4 54.8 Carbohydrate (g) 158.8 2353 455.4 545
Soluble dietary fibers(g) 1.8 24 3.8 529 Soluble dietary fibers (g) 1.0 20 43 65.9
Insoluble dietary fibers(g) 5.6 75 10.9 51.9 Insoluble dietary fibers (g) 3.2 6.6 1.5 61.4
Total dietary fibers(g) 77 9.8 15.1 50.5 Total dietary fibers (g) 43 9.0 15.9 61.4
natrium ( mg) 7487 9696 12777 49.0 Natrium ( mg) 6776 9056 14318 52.3
Potassium(mg) 1501 2421 3673 62.5 Potassium (mg) 1129 2282 4253 705
Calcium(mg) 320 579 579 62.5 Calcium (mg) 225 584 815 545
Magnesium(mg) 147 207 333 57.2 Magnesium (mg) 107 237 394 68.2
Phosphorus(mg) 587 942 1399 65.4 Phosphorus (mg) 486 928 1634 59.1
Iron(mg) 45 6.7 9.9 543 Iron (mg) 3.1 6.9 11.0 56.8
Zinc(mg) 55 8.6 12.9 57.7 Zinc (mg) 47 8.8 135 545
Cpper(mg) 0.69 1.10 1.52 514 Copper (mg) 0.55 1.00 1.74 65.9
Manganese(mg) 2.06 279 4.07 49.0 Manganese (mg) 1.89 241 4.76 50.0
lodine(ug) 270 426 615 54.8 lodine (ug) 273 486 828 56.8
Serene(ug) 16 25 40 534 Serene (ug) 14 30 46 68.9
Chrome(ug) 3 6 9 534 Chrome (pg) 2 5 9 52.3
Molybdic(ug) 70 101 169 53.8 Molybdic (ug) 66 102 204 545
Retinol (ugRE) 454 827 1587 56.7 Retinol (ugRE) 463 1183 1127 50.0
Alpha-carotene(ug) 93 136 164 394 Alpha-carotene (ug) 44 126 131 59.1
Beta-carotene(ug) 4416 5532 6462 42.8 Beta-carotene (ug) 1913 4852 5819 52.3
Cryptoxanthin(ug) 52 94 124 534 Cryptoxanthin (ug) 29 95 123 65.9
Vitamin A(ug) 1140 1759 2767 50.0 Vitamin A (ug) 812 2268 1848 59.1
Vitamin D(ug) 0.8 14 1.7 425 Vitamin D (ug) 0.9 14 2.6 432
alpha-tocopherol (mg) 4.6 75 10.7 51.9 Alpha-tocopherol (mg) 3.1 55 11.8 75.0
Beta-tocopherol (mg) 0.1 0.2 0.2 48.7 Beta-tocopherol (mg) 0.1 0.2 0.2 455
Gamma-tocopherol (mg) 3.7 58 10.1 53.8 Gamma-tocopherol (mg) 2.8 58 11.6 56.8
Delta-tocopherol (mg) 0.6 1.2 21 543 Delta-tocopherol (mg) 0.5 1.3 24 63.6
Vitamin K(ug) 183 310 360 442 Vitamin K (ug) 171 201 326 455
Vitamin B 1 (mg) 0.75 1.10 1.72 54.8 Vitamin B4 (mg) 0.51 1.12 1.89 614
Vitamin B 2 (mg) 0.95 162 2.19 51.4 Vitamin B, (mg) 0.75 175 234 59.1
Niacin(mgNE) 77 127 19.0 56.3 Niacin (mgNE) 6.3 15.3 246 59.1
Vitamin B 6 (mg) 0.72 1.08 1.61 57.2 Vitamin Bg (mg) 0.59 123 1.94 65.9
Vitamin B12(ug) 3.0 44 7.8 56.3 Vitamin By (ug) 3.0 59 7.7 54.5
Folate(ug) 206 312 437 47.6 Folate (ug) 164 337 460 63.6
Pantothenic acid(mg) 3.20 5.85 10.56 100.0 Pantothenic acid (mg) 2.36 5.68 11.73 100.0
Biotin(ug) 14.5 217 38.6 54.8 Biotin (ug) 14.1 26.6 426 61.4
Vitamin C(mg) 55 77 107 49.0 Vitamin C (mg) 47 96 113 47.7
Salt(g) 18.8 24.8 324 476 Salt (g) 16.8 232 36.4 61.4
Daidzein(mg) 0.7 1.1 23 50.0 Daidzein (mg) 0.6 1.0 2.0 477
Genistain(mg) 1.0 1.8 3.6 49.5 Genistain (mg) 1.0 1.6 3.1 477

—— Abstract

We developed two kind of semi-quantitative food frequency questionnaire (FFQ) for estimating habitual
nutrient intake from young Thai. One FFQ is developed to modify the Japanese FFQ according to the data
from dietary record of 56 young Thai (Thai FFQ1). The other FFQ is developed to add the portion size of
intake per one meal to the FFQ using Thai national nutritional survey (Thai_FFQ2) . To increase the precision
of answer of Thai FFQ2, we developed photographic inventory which listed food items with each portion size.
Both Thai FFQ1 andThai FFQ2 were conducted 252 Thai young and foods and nutrient intake were
calculated. We found high correlation between nutrients estimated by Thai_ FFQ1 and those by Thai FFQ2.
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