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ABSTRACT

Purpose: This study was implemented to develop and validate the semi—quantitative food frequency questionnaire (SQ-FFQ)
to assess energy, carbohydrates, fat, protein, minerals, and vitamins as well as fatty acids and alcohol in Korean adults,
Methods: The SQ—-FFQ consisted of 88 food items, and 12 food groups were selected based on information of frequently
consumed foods from the Korean Health and Nutrition Examination survey, Each portion size was categorized as one of three
amounts: small (0.5 times), medium (1 time), and large (1.5 times). A total of 111 subjects finished 3—day diet records and the
SQ-FFQ. The relative validity of SQ—-FFQ was assessed by comparison with the 3—day diet records, Results: The mean
nutrient intakes obtained from the SQ-FFQ were estimated to be greater than those of the two 3—day dietary records.
Spearman’s correlation coefficient between the two methods was the highest for energy (r=0.583; p { 0.001) and lowest for
saturated fatty acid (r =0,121), Correlation coefficients were energy (r=0,583; p { 0.001), carbohydrates (r =0.500; p { 0,001),
protein (r=0.466; p {0.001), fat (r=0.411; p{0.001), dietary fiber (r=0.467; p { 0.001), alcohol (r=0.527; p {0.001), calcium
(r=0.409; p {0.001), phosphorus (r=0,499; p ¢ 0.001), potassium (r =0.418; p € 0.001), magnesium (r =0.427; p { 0,001), and
zinc (r=0.464; p {0.001), respectively, for all subjects, Conclusion: The developed SQ-FFQ in this study seems to be useful
for estimating nutritional status, particularly energy, carbohydrates, protein, fat, dietary fiber, alcohol, calcium, phosphorus,
potassium, magnesium, and zinc of Korean adults,
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Fig. 1. Diagram to develop semi-quantitative food frequency
questionnaire.
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Table 1. Lists of food items of semi-quantitative food frequency questionnaires and standards of classification in each food group

Food group Nu:;;bri; of Food items Standards of classification

Grains & starches 13 Rice, rice cakes, breads, cereal, noodles, Similar nutrient content
potato etc.

Meats, poultry, eggs & their 10 Beef, pork, ham, chicken, eggs etc. Similar nutrient content, classified by fat

products content, classified by cooking

Fishes & their products 12 White fishes, blue fishes, squids, anchovy, Similar nutrient content, classified by cooking,
shellfish etfc. (with or without oil)

Legumes & their products 4 Legumes, soybean, tofu etc. Similar nutrient content

Seaweeds Seaweeds etc.

Vegetables 14 Lettuce, cabbage, spinach, soybean sprouts, Similar nutrient content
mushrooms etc.

Kimchi Kimchi, radish roots etc. Classification by content

Fruits 12 Apple, mandarin, strawbery, fruit juice etc. Similar nutfrient content, classified by season

Milk & dairy products
Oli, fats & sweet
Beverage Coffee, teas, soda efc.

Alcoholic beverage 5

Milk, yogurt, cheese efc.

Classified by fat content

Butter, candy, chocolate, nuts efc.

Beer, soju (distiled liquor), whiskey etc.

Total 88
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Table 2. General characteristics of the study subjects

Total Male Female

Number 111 43 68
Age (year) 450 £12.6" 43.2+129 462 +12.4
Alcohol consumption (%)

Non- drinker 41 (36.9)% 8 (18.6) 33 (48.5)

Current drinker 70 (63.1) 35 (81.4) 35 (51.5)
Smoking (%)

Non- smoker 96 (87.3) 29 (67.4) 67 (100.0)

Current smoker 14 (12.7) 14 (32.6) 0 (0.0

1) mean =SD  2) n(%)



Table 3. Mean and standard deviation of selected nutfrients measured by a semi-quantitative food frequency questionnaire (FFQ) and 3-day dietary records (3DRs)

Nutriors Total (n=111) Male (n = 43) Female (n = 68)

Mean 3DRs" FFQ? p-value? Mean 3DRs FFQ p-value Mean 3DRs FFQ p-value
Energy (kcal) 1,963.47 + 537.819  2,277.27 +1,003.57  0.0002 2,318.84 + 54567 2,748.54+1,058.17  0.0087 1,738.75=394.86 1,979.27 =847.92  0.0108
Carbohydrate (g) 275.55 = 74,12 328,38+ 13492 <0.0001  303.97 + 84.97 387.67 £136.49 <0.0001  257.58 % 60.40 290.89 120,52  0.0101
Profein (g) 79.98 + 26.70 89.88 + 43.43 0.0133 91.06 + 25.58 105.67 + 49.52 0.0589 72.97 + 25.14 79.89 + 36.02 0.1144
Fat (g) 53.92 +22.19 61.10 + 36.86 0.0436 64.82 + 24.97 71.35 =+ 41.90 0.3641 47.03 +17.11 54,62 + 31.94 0.0396
Dietary Fiber (g) 25,06 + 10.20 27.54 + 14.55 0.0699 26.97 + 13.22 30.40 + 16.24 0.2066 23.86 + 7.57 25,73+ 13.18 0.1958
Vitamin A (RE) 1,098.81 = 660.95  1,026.14 + 698.79 0.3303 1,152.37 = 698,54  1,074.10 = 740.73 0.5356 1,064.94 + 639.02 995.81 = 674.78  0.4580
Vitamin D (ug) 536+5.17 5.09 * 3,02 0.5873 6.75 = 6.21 553+ 3.25 0.2101 4.48 = 4.21 4.81 =285 0.5429
Vitamin E (mg) 19.31 + 8.33 19.47 £ 11.49 0.8854 20.74 + 8.70 21.23 + 12.68 0.8165 18.40 + 8.01 18.36 + 10.62 0.9714
Vitamin K (ug) 263.58 + 201.05 225,00 + 172.54 0.0886  254.03 + 150.89 248.64 + 229.48 0.8838  269.61 + 228.02 210.05+ 123.62  0.0391
Vitamin By (mg) 1.49 + 0.56 1.61+0.78 0.0971 1.67 +0.70 1.85 + 0.80 0.2459 1.37 + 0.42 1.47 +0.74 0.2408
Vitamin B, (mg) 1.45 + 0,57 1.54 + 0.82 0.2578 1.52 + 0.44 1,75+ 0.93 0.1110 1.40 + 0.63 1.42 +0.71 0.8880
Niacin (mg NE) 18.33 x 6.45 18.93 £ 9.25 0.4997 20.86 + 7.65 22.29 + 10.53 0.4294 16.73 = 4.99 16.81 = 7.69 0.9284
Vitamin Bs (Mg) 1.85+ 0.67 1.90 + 0.92 0.6326 2.06 = 0.71 218+ 1.01 0.4996 1.72 + 0.60 1.72 + 0.83 0.9755
Folate (ug) 581.06 = 197.69 67614 = 369.11 0.0046  609.65 = 178.98 746.28 + 405,19 0.0266  562.98 + 207.90 631.79 = 340.01 0.0770
Vitamin Biz (ug) 10.04 = 5.64 9.09 + 5.40 0.1201 10.78 + 6.86 10.00 + 6.37 0.4937 9.58 + 4.70 8.52 + 4.65 0.1293
Vitamin C (mg) 127.57 + 87.42 146.87 + 103.91 0.0543  127.47 = 65.62 154,15 + 101.21 0.1080  127.64 +99.23 142.26 + 106.06  0.2492
Calcium (mg) 561.34 = 199.96 658.86 = 357.35 0.0028  597.07 = 190.07 727.79 + 426.66 0.0417  538.74 + 204.12 61528 30093  0.0290
Phosphorus (Mg) 1,212.77 £ 352,08 1,361.63 + 638.93 0.0078 1,323.20=341.09 1,553.51 = 745,12 0.0353 1,142.94 + 343,23  1,240.29 + 532.57  0.1064
Potassium (mg) 3,284.88 + 1,203.27 3,569.72 = 1,835.33  0.0955 3,461.10% 1,263.99 3,870.42+2,013.92  0.2026 3,173.44+1,158.89 3,379.57 + 1,700.90 0.2880
Magnesium (mg) 96.08 + 44.11 99.16 + 60.76 0.6037 98.67 + 46.63 111.89 + 64.78 0.1948 94.44 + 42,71 91.10 + 57.11 0.6464
lron (Mg) 16.37 + 5.33 17.80 + 8.64 0.0699 17.68 + 5.90 19.98 + 9.80 0.0935 15.55 + 4.80 16.41 + 7.57 0.3628
Zinc (mg) 11.22 + 3.49 13.88 + 6.64 < 0.0001 12.60 = 3.93 16.07 +7.23 0.0026 10.35 * 2.89 12,50 * 5.89 0.0015
Cholesterol (mg) 371.43 = 253,01 408.82 = 235.28 0.1674  395.19 = 165.98 453.47 + 261.45 0.1695  356.40 = 295.35 380.58 = 214.36  0.4954
PUFA (g) 1223 6.12 11.84 + 7,01 0.6177 13.92 = 6.63 1296+ 7.73 0.5135 11.16 = 556 1113 = 6.48 0.9684
MUFA (g) 16.73£12.14 15.22 = 8.44 0.2557 19.73 £ 14.99 17.93+10.12 0.5039 14.83 = 9,58 13.51 = 6.70 0.3327
SFA (g) 12.98  9.93 13.26 7.75 0.6793 15.76 = 12.72 15.85 = 9.42 0.9703 11.22+7.24 11.59 + 5,96 0.5121
Alcohol (g) 11.08 + 36.54 9.94+17.75 0.6913 24.01 + 54,11 20.08 + 22,83 0.5821 2.90 + 13.46 3.52+9.10 0.6587

1) Mean of three dietary records

* significance different af p < 0.05

PUFA: polyunsaturated fatty acid, MUFA: monounsaturated fatty acid, SFA: saturated fatty acid

2) Semi-quantitative food frequency questionnaire

3) Obtained from paired t-test

4) mean = SD
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Table 4. Spearman correlation coefficient between nutrients measured by a semi-quantitative food frequency questionnaire (FFQ) and 3-day dietary records (3DRs)

Total Male Female
Nutrients Adjusted Adjusted Adjusted
Crude - - Crude - - Crude - -

Density Residual Density Residual Density Residual
Energy (kcal) 0.583" - - 0.457%* - - 0.486*** . .
Carbohydrate (g) 0.500"" 0.3377" 0.316" 0.5317" 0.180 0.187 0.456" 0.392"" 0.396™"
Protein (g) 0.466" 0.288" 0.2617 0.378 0.183 0.113 0.3517 0.345" 0.307
Fat (g) 041177 0.3147 0.329" 0.221 0.220 0.228 0.379” 0.422" 0.429™
Dietary Fiber (g) 0.467" 0.509" 0.479" 0.396" 0.274 0.282 0.498™" 0.545"" 0.523"
Vitamin A (RE) 0.265" 0.239" 0.223" 0.351 0.154 0.131 0.222 0.165 0.166
Vitamin D (ug) 0.348"" 0.353" 0.311" 0.282 0.318" 0.190 0.385" 0.407"" 0.403""
Vitamin E (mg) 0.364 0.328™ 0.290” 0.169 0.166 0.147 0.446™ 0.377” 0.354"
Vitamin K (ug) 0.293" 0.282" 0.279" 0.144 0.152 0.165 0.395™ 03117 0.3257
Vitamin By (mg) 0.372"" 0.177 0.181 0.358 0.002 0.018 0.277 0.230 0.244
Vitamin B, (mg) 0.333™ 0.142 0.110 0.455™ 0.210 0.202 0.256" 0.040 0.076
Niacin (mg NE) 0.444™" 0.165 0.152 0.402" 0.002 0.027 0.303" 0.250" 0.215
Vitamin Bs (mg) 0478 0.391™" 0.344"" 0.395" 0.229 0.193 0.428"" 0.491" 0.433"
Folate (ug) 0.383" 0.384" 0.329" 0.350" 0.092 0.149 0.3917 0.438" 0.399™"
Vitamin Bi, (ug) 0.296" 0.394™ 0.378™ 0.394” 0562 0.540™" 0.227 0.284” 0.297”
Vitamin C (mg) 0.3317" 0.348"" 0.344" 0.171 0.080 0.081 0.387" 0.469" 0.467"
Calcium (mg) 0.409" 0.336" 0.321" 0.472" 0.185 0.195 0.345" 0.365" 0.353"
Phosphorus (Mg) 0.499™ 0.4417" 0.355™" 0.538" 0.233 0.236 0.381" 0.502" 0.416™
Potassium (Mg) 0.418™ 0.413™ 0.346™" 0.438" 0.161 0.168 0.400™" 0.447™" 0.371"
Magnesium (mg) 0427 03717 0.365™ 05127 0.291 0.305" 0.354" 0.408™" 0.397"
lron (mMg) 0.3737 0414 0.307" 0.474” 0.344 0.357 0.271 0.298" 0.219
Zinc (mg) 0.464"" 0.270” 0.193" 0.419” 0.081 0.053 0.407" 0.322" 0.278
Cholesterol (mg) 0.3217 0.235" 0.233" 0.336" 0.207 0.220 0.254" 0.260" 0.259
PUFA (9) 0.272" 0.283" 0.279" 0.120 0.159 0.177 0.3617 0.344" 0.3317
MUFA (g) 0.151 0.102 0.094 0.165 0.067 0.062 0.079 0.117 0.099
SFA (9) 0121 0.030 0.014 0.176 -0.005 -0.003 0.016 0.052 0.026
Alcohol (g) 0.527"" 0.532" 0.532"" 0514 0.559"" 0.5917" 0.362" 0.368" 0.3817

*p <005 **p<0.01, ***p <0.001

PUFA: polyunsaturated fatty acid, MUFA: monounsaturated fatty acid, SFA: saturated fatty acid
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