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ABSTRACT

Objectives: We previously developed a dish-based semi-quantitative food frequency
questionnaire (FFQ) for Korean adolescents and reported that it had reasonable
reliability and validity. The objective of the current study was to construct a web-based
dietary evaluation system applying the FFQ for Korean adolescents and examine its
applicability in the context of reliability and validity.

Methods: A web-based food frequency questionnaire system was designed using a
comprehensive approach, incorporating not only dietary data survey but also up-to-date
nutrition information and individualized eating behavior guidelines. A convenience
sample of 50 boys and girls aged 12~18 years agreed to participate in the study and
completed the FFQ twice and 3 days of dietary recall on the developed website during
a two-month period. The FFQ’s reliability and validity was examined using correlation
and cross classification analysis. We also measured participants’ subjective levels of the
web site’s usability, visual effect, understanding, and familiarity.

Results: Spearman correlation coefficients for reliability ranged from 0.74 (for vitamin
A) to 0.94 (for energy). From cross-classification analyses, the proportion of subjects in
the same intake quartile was highest for energy (82.0%) and lowest for vitamin A
(56.0%). With regard to validity analysis, Spearman correlation coefficients ranged from
0.34 (for fiber) to 0.79 (for energy). The proportions of subjects in the opposite
categories between the first FFQ and 3-day diet recall data were generally low from
0.00% (for fat) to 36.2% (for sodium). Average subjective levels of the website’s
usability, visual effect, understanding, and familiarity were all found to be over 4 points
out of 5 points.

Conclusions: The web-based dietary evaluation system developed can serve as a valid
and attractive tool for administering FFQ to Korean adolescents.
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Fig. 4. Page for nutrition information & message board
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Table 1. Spearman Correlation coefficients for reliability between
FFQ 1 and FFQ 2 (N=50)

Nutrient r

Energy 0.94%*x*
Carbohydrate 0.Q2%**
Protein 0.94#**
Fat 0.84%%*
Fiber 0.89%**
Vitamin A 0.74%%%
Vitamin C 0.77%*x*
Thiamine 0.86%**
Riboflavin 0.87%**
Niacin 0.88%**
Calcium 0.83%**
Phosphorus 0.90%**
Sodium 0.92%#*
Potassium 0.85%**
Iron 0.84%**

* p<0.05, **; p<0.01, ***; p<0.001

Table 2. Agreement proportions in quartile distributions for reliability between FFQ 1 and FFQ 2 (N=50)

Nutrient Same quartiles (%)" Same or adjacent quartiles (%)?  Opposite quartiles (%) kY

Energy 82.0 98.0 0.0 0.84
Carbohydrate 74.0 98.0 0.0 0.78
Protein 76.0 100.0 0.0 0.81
Fat 64.0 96.0 0.0 0.68
Fiber 72.0 96.0 0.0 0.74
Vitamin A 56.0 96.0 4.0 0.58
Vitamin C 80.0 94.0 2.0 0.78
Thiamine 70.0 96.0 2.0 0.71
Riboflavin 64.0 94.0 0.0 0.66
Niacin 74.0 98.0 0.0 0.78
Calcium 76.0 90.0 2.0 0.71
Phosphorus 68.0 100.0 0.0 0.74
Sodium 72.0 100.0 0.0 0.78
Potassium 70.0 96.0 2.0 0.71
Iron 68.0 96.0 0.0 0.71

1) Percentage of subjects in the same quartile of nufiient intakes from FFQT and FFQ2
2) Percentage of subjects in the same or adjacent quariiles of nufrient infakes from FFQT and FFQ2

3) Opposite (lowest/highest) quartiles
4) Weighted kappa
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Table 3. Spearman Correlation coefficients for validity between
FFQ 1 and 3-days food records (N=50)

Nutrient Cruder De-aftenuated r
Energy 0.74%%x* 0.79%**
Carbohydrate 0.67 %% 0.72%%x*
Protein 0.53%*x* 0.58%***
Fat 0.53*%#* 0.5Qk#*
Fiber 0.31%* 0.34%*
Vitamin A 0.32% 0.37*
Vitamin C 0.23 0.28
Thiamine 0.47%%%* 0.55%**
Riboflavin 0.4Q%*%* 0.55%**
Niacin 0.23 0.26
Calcium 0.35*% 0.39*
Phosphorus 0.67 %% 0.66%**
Sodium 0.24 0.26
Potassium 0.46%* 0.49**
Iron 0.25 0.28

* p<0.05, ** p<0.01, *** pP<0.001
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o= YERGTE vlER] A, HIE C, Elol, L4, TES
A Qe Fodits EYA HlEo] 0.0%°.% WA YR
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Table 4. Agreement proportions in quartile distributions for validity between FFQ 1 and 3-days food records (N=>50)

Nutrient Same quartiles (%)" Same or adjacent quartiles (%)? Opposite quartiles (%) kY

Energy 59.6 35.8 2.1 0.63
Carbohydrate 48.9 89.4 2.1 0.49
Protein 36.2 80.9 6.4 0.29
Fat 32.0 83.0 0.0 0.32
Fiber 42,6 66.0 2.1 0.26
Vitamin A 25.5 76.6 4.3 0.19
Vitamin C 21.3 72.4 8.5 0.09
Thiamine 40.4 78.7 4.3 0.32
Riboflavin 36.2 76.6 2.1 0.29
Niacin 36.2 72.4 10.6 0.19
Calcium 38.3 70.2 6.4 0.22
Phosphorus 53.2 78.7 0.0 0.46
Sodium 31.9 63.8 36.2 0.12
Potassium 40.4 74.5 4.3 0.29
Iron 44.7 74.5 8.5 0.29

1) Percentage of subjects in the same quartile of nutrient intakes from 3-days food records and FFQI1
2) Percentage of subjects in the same or adjacent quartiles of nutrient infakes from 3-days food records and FFQ1

3) Opposite (lowest/highest) quartiles
4) Weighted kappa
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