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Validity of the Self-administered Food Frequency Questionnaire Used in the 5-year 
Follow-Up Survey of the JPHC Study Cohort I: Comparison with Dietary Records 
for Main Nutrients

Shoichiro Tsugane, Minatsu Kobayashi, and Satoshi Sasaki

 We examined the validity of energy and 16 nutrient intake measurements from a self-administered 
food frequency questionnaire (FFQ) used in the 5-year follow-up survey of the JPHC study using 28- or 
14-day dietary records (DR) as the gold standard. The median (range) correlation coefficients between 
16 nutrients measured by FFQ and DR were 0.52 (0.31-0.81) for men and 0.41 (0.22-0.56) for women. 
The median (range) for energy-adjusted correlation coefficients was 0.40 (0.22-0.82) for men and 0.39 

(0.15-0.48) for women. With further adjustment for area, it was 0.41 and 0.35, respectively. The mean 
percentage of classification into the same categories between the two methods was 33% in men and 
30% in women. Only 2% of subjects were classified into the extreme opposite categories. In conclu-
sion, the results suggest that the FFQ can be used in the JPHC Study Cohort I to rank individuals 
according to the intakes for most of the nutrients examined. J Epidemiol 2003;1 3(Suppl):S51 -S56. 

Key words: validity, nutrient, food frequency questionnaire, dietary record.

 The dietary assessment method is an important issue in 

prospective epidemiological study on diet and chronic diseases 
such as cancer and cardiovascular diseases. Considering the long 

time course of chronic disease development and the mechanistic 

role of nutrients in diet, the average nutrient intake over one year 

should be assessed using an appropriate tool. The causative asso-

ciation between nutrient intake and chronic diseases is neither 

dichotomous (yes or no) nor always linear. The optimal level 

should be quantitatively explored, so a quantitative assessment of 

nutrient intake is needed. 

 Although the long-term dietary record (DR), e.g., 365 days, 

may be one of most accurate methods for estimating nutrient 

intake over a given year, it is not appropriate when applied to a 

large population. A semiquantitative food frequency question-

naire (FFQ), which can estimate the usual level of nutrient intake, 

was developed and validated in the United States and is now a 

standard tool in nutritional epidemiology.1 We have developed a 

FFQ for use in the 5-year follow-up survey of the JPHC study, 

which was based on data obtained from a 3-day DR survey in the 

same area of the JPHC Study Cohort I.2 

 Here, we examined the validity of energy and 16 nutrient 

intakes assessed with the FFQ using a 28- or 14-day dietary 

record (DR).

MATERIALS AND METHODS

 The study design and subject characteristics have been reported 
elsewhere in this Supplement.3 The subjects included in the 
analysis were 102 men and 113 women who completed 28-day 
DRs in Iwate, Akita, and Okinawa, and 14-day DRs in Okinawa, 
and answered the FFQ after the completion of their DRs. The sur-
vey method using dietary records and the method for computing 
nutrient intakes from FFQ have been described elsewhere in this 
Supplement.4.5 We compared the mean intakes and computed 
Spearman rank correlation coefficients for energy and 15 nutri-
ents, for which food composition tables are available in the pub-
lished Standard Tables of Food Composition in Japan, (4th revised 
edition, by Science and Technology Agency).6 We also measured 
the validity of cholesterol intake, for which a food composition 
table was developed by substituting the missing values in the pub-
lished table7 using the same method for the developed fatty acid 
food composition table.8 For the computation of intakes from DR, 
means of 28- or 14-day intakes were used as representative val-
ues in this study. Crude and energy-adjusted values were used for 
computation of the correlation coefficients. A residual model was 
used for energy-adjustment.9

  Spearman rank correlation coefficient was used for the correla-
tion analysis because the distribution was skewed in most food 

groups. In order to validate categorization of the subjects into
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quintiles by values obtained from the FFQ, we computed the 
means of intakes obtained from DRs by category as determined 
according to the nutrient intakes obtained from the FFQ. 
Moreover, in order to measure the validity of categorization in 
another way, we computed the number of subjects classified into 
the same, adjacent, and extreme categories by joint classification 
by quintiles Because our purpose was to quantify measurement 
error rather than test a hypothesis, p values were not presented. 
All the analyses were performed separately on men and women. 
The computation was performed using the data for the 4 above-
mentioned areas combined. We additionally computed the partial 
correlation coefficients, adjusting for area using dummy vari-
ables.

RESULTS

  Table 1 shows the intakes of energy and 16 nutrients assessed 
with two methods, and their correlation coefficients. For mean 
intakes, the percent difference varied from -20% for cholesterol to 
+49% for retinol in men and -11% to +63% for the same food 

groups in women. The correlation coefficients in crude values 
varied from 0.31 for total fat to 0.81 for alcohol in men and from 
0.22 for total fat to 0.56 for carbohydrate in women. The median 
was 0.52 in men and 0.41 in women. The correlation coefficients 
in energy-adjusted values varied from 0.22 for retinol to 0.82 for 
alcohol in men and from 0.15 for niacin to 0.48 for sodium in 
women. The median was 0.40 in men and 0.39 in women. The 
correlation coefficient did not reveal a considerable increase by 
energy adjustment in most nutrients except for total fat. When 
further adjustment was made for area, the median partial correla-
tion became 0.41 in men and 0.32 in women for crude and 0.41 in 
men and 0.35 in women for energy-adjusted intakes. 

  Table 2 shows mean nutrient intakes assessed with DR within a 

quintile of intake assessed with FFQ. The mean intake in the 
highest quintile was 1.5 times or more higher than in the lowest 

quintile for retinol (3.10), calcium (1.76), carbohydrate (1.66), 
carotene (1.59), vitamin C (1.54), sodium (1.51) and vitamin B2 

(1.51) in men, and in the lowest quintile for retinol (1.64), calci-
um (1.54) and carotene (1.51) in women. A steady increase in 
mean intake of 16 nutrients from the lowest to the highest quintile 
was observed in energy, carbohydrate, calcium, phosphorus, iron, 

potassium, vitamin B2, niacin, and cholesterol in men, and in 
energy, carbohydrate, calcium, phosphorus, carotene, and vitamin 
B2 in women. 

 Table 3 shows the comparison of FFQ with DR based on joint 
classification by quintile. Each classification of the categories was 

presented in the Appendix to this Supplement. The mean percent-
age of classification into the same categories between the two 
methods was 33% in men and 30% in women. Only 2% of sub-

jects were classified into the opposite extreme categories.

DISCUSSION

 We examined the validity of FFQ using 28- or 14-day DR data. 
The median correlation coefficients observed in this study were 

similar to or slightly lower than those in previously developed and 
validated dietary assessment questionnaires in Japan. 10-12 
The validity in crude intakes was better than for energy-adjusted 

intakes both in men and women (Table 1), something hardly ever 
observed in the previous validation studies.13-15 However, when 
adjustment was made for area, the difference in crude and energy-
adjusted intakes almost disappeared. In contrast to the present 
study, most of the previous validation studies have been conduct-
ed in one area.13-15

 The validity was better in men than in women for most of the 
nutrients examined. This was unexpected because women in 
Japanese populations do most of the food preparation and cook-
ing. However, the greater validity in men than in women has 
already been observed in Japanese populations,13.15 not only in 
Western populations.16 This type of structured questionnaire, 
which simplifies daily dietary habits as much as possible, may be 
easier for male subjects to answer because they are not so inter-
ested in dietary habits. Female subjects, on the other hand, are 
more keen about their diets. 

 Ethanol, carbohydrate, and calcium, and probably phosphorus, 

potassium, and vitamin B2 as well, were nutrients whose values 
were reliably assessed with this FFQ. Although retinol showed a 
low validity in men, this result seemed inconclusive because of 
the wide within-individual variation.17 The reason for the low 
validity of niacin in women is unclear. The low validity for niacin 
was also observed in one previous dietary assessment question-
naire in Japanese women.14 The low validity of vitamin C in 
women may be due to the wide seasonal variation of this nutrient, 
but it remains to be clearly explained.18 

 Although the mean intakes were similar between the intake 
assessed with FFQ and DR for energy, protein, carbohydrate, and 
some other nutrients in men, the much wider standard deviation 
suggested that the absolute intake estimated by this FFQ at the 
individual level needs to be used with caution. The mean intakes 
were generally overestimated in the FFQ in women. This may be 
partly due to the standard portions/units of foods (except rice and 
miso-soup) used for calculation, which did not consider possible 
sex-differences. 

 In conclusion, we observed moderate ability to rank individuals 
for the nutrients examined when intakes were assessed with DR 
as the gold standard. However, the validity varied between nutri-
ents examined, and was generally better in men than in women. 
The results on disease-nutrient intake associations reported in 
subsequent communications should be cautiously interpreted in 
light of the results of the present study.
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Table 1. Nutrient intakes (g/day) assessed with DR for 28- or 14-days and FFQ in 4 areas and their correlations

1 (FFQ mean - DR mean)/DR mean (%). 
2 Energy intake was adjusted for residual model. 

3 Area was adjusted for dummy variables. 
For n=102, r>0.20 = p<0.05, r>0.26 = p<0.01, r>0.33 = p<0.001. For n=113, r>0.19 = p<0.05, r>0.25 = p<0.01, r>0.31 = p<0.001.
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Table 2. Mean intake of total energy and 15 nutrients from DR within quintile of intake determined by FFQ

Significance of Dunnett test of ANOVA with the lowest quintile as reference: * p<0.05, ** p<0.01, *** p<0 .001.
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Table 3. Comparison of FFQ with DR for nutrients based on joint classification by quintile (%)

Each classification of categories is presented in the Appendix to this Supplement
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Appendix. Contingency table for joint classification of nutrient intake assessed by FFQ and DR

a; Subjects were classified into the same categories between FFQ and DR. 

b; Subjects were classified into the same categories or the adjacent categories between FFQ and DR. 

c; Subjects were classified into the opposite extreme categories between FFQ and DR.


