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Abstract

Background & Aims: To evaluate the reproducibility and relative validity of a short-form food frequency question-
naire (SF-FFQ) for intake of 11 food items and breakfast in Japanese working women.

Methods: The subjects were 40 female nurses. Reproducibility was evaluated by comparing the SF-FFQs (SF-
FFQI and 2) measured twice at 5- to 7-month intervals. The relative validity of the SF-FFQs was assessed by using
the mean weight (mDR, g/day) or mean frequency (mfDR, times/week) of the two 7-consecutive-day dietary
records.

Results: The kappa statistics (K), proportions in corresponding categories, and the Spearman’s rank correlation
coefficient (p) for the reproducibility were 0.16-0.75, 0.40-0.90, and 0.27-0.86. For the relative validity, the median
(range) of energy-adjusted p between SF-FFQ2 and mDR for 11 food items was 0.36 (0.00-0.66) and 0.28 (—0.25-
0.81) for shift workers. The agreement between SF-FFQ2 and mfDR in corresponding categories was 90% for both
breakfast frequency and main staple food. The p between SF-FFQ2 and mfDR of breakfast was 0.56 and 0.50 for
shift workers, and the K of main staple foods was 0.74 and 0.52 for shift workers.

Conclusions: This SF-FFQ has good reproducibility and relative validity for most food items regardless of work
schedule.
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Western dietary pattern, represented by high intake of,
for instance, red meat and fats* may be one of the
reasons. In addition, with the societal advance of
women, Japanese women’s dietary habits may have
changed. As of 2013, the labor-force participation rate
of Japanese women aged 15-64 years old was 62.4%,
which was the highest recorded since 1968.° Working
women may buy fat-rich processed foods or eat outside
the home when pressed for time, and this in turn has

affected the dietary habits of women in general.®
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Fig. 1 Study design

Because women’s participation in the workplace will
continue to increase, defining the dietary habits of
working women to clarify their connection with health
is a useful goal. Additionally, the dietary habits of
working women influence not only their own health
but also that of family members because Japanese
women often assume the task of providing meals for
the family. However, very few dietary surveys have
targeted Japanese working women.

In an epidemiologic study, a food survey method
must reflect actual food intake, be easy to understand,
and place little burden on the subject. Of the variety
of methods available for surveying food intake, the
Food Frequency Questionnaire” is comparatively well
known, allows collection of information on usual or
average diet over an extended period, and is frequently
used in large-scale epidemiological investigations. It
must be developed for each target population because
dietary habits vary greatly depending on participants’
characteristics of the ethnic, social, and cultural back-
grounds.® The reproducibility and validity must also
be evaluated because invalid information on dietary
intake may lead to false conclusions about the relation-
ship between food items and health.

The purpose of this study was to evaluate the
reproducibility and relative validity of a short form of
the food frequency questionnaire (SF-FFQ) used to
assess intake of Japanese working women.

Methods

Subjects

Subjects were recruited from among the 698 cohort
members of the Gunma Nurses’ Health Study (GNHS),
40 of whom participated in both surveys conducted in
August-October 2007 and February-April 2008. GNHS
is the pilot study of the Japan Nurses’ Health Study
(JNHS), a large cohort study by Hayashi et al.® The
JNHS is a cohort study of female nurses aged =25
years, initiated at the end of 2001 to obtain scientific
evidence that may play a role in improving the health
of women in Japan. The GNHS was initiated in 1999
to test the feasibility of the JNHS and its subjects are
female nurses aged =20 years.

Study design
The study design is outlined in Figure 1. We
surveyed the subjects with the SF-FFQ twice, 5-7

months apart, in summer-fall (August-October 2007,
SF-FFQI) and in winter-spring (February-April 2008;
SF-FFQ2). The participants were asked to start recor-
ding their dietary intake for 7 consecutive days (7-day
DRs) at the same time for both SF-FFQI and 2. At
that time, we made a schedule for the subjects engaged
in work with a midnight shift (shift workers) to
include at least one midnight shift within the 7 days
because we wanted to confirm whether it was possible
to use the SF-FFQ with women whose working hours
were irregular. We collected a total of 14 days of diet
records (DR).

Short form of the food frequency questionnaire

An SF-FFQ consisting of 11 food or food group
items (food items) and two questions about breakfast
was used. The ultimate purpose of this SF-FFQ is to
assess the relation between food intake and health
pertaining to Japanese working women. The selected
food items included the five major nutrients of carbo-
hydrates, protein, lipid, vitamins, and minerals, and
are frequently consumed by Japanese people.

Our SF-FFQ includes the four isoflavone-rich
foods of tofu (bean curd), natto (fermented soybeans),
miso soup, and soy milk products, because we paid
specific attention to the association between soy iso-
flavone intake and estrogen-related health conditions
such as menopausal symptoms and breast cancer. Soy
isoflavone has attracted attention because of its resem-
blance to the female hormone estrogen.’® It not only
functions similarly to a female hormone, but also
suppresses excessive secretion of estrogen and may help
prevent breast cancer.'>'? Because soy products are
commonly used in Japanese meals, the intake of soy
isoflavones among Japanese women is higher than in
Western populations, and up to 700 times that of
Caucasians in the United States.’®* The SF-FFQ also
included milk/dairy products and green/yellow vege-
tables because they supply calcium as well as soybean
products and their intake is recommended, especially
for women, in Health Japan 21.* We also asked about
fish and fruit because increased intakes are recom-
mended in the dietary guidelines'® published by the
Ministry of Agriculture, Forestry and Fisheries; Minis-
try of Health, Labour and Welfare; and Ministry of
Education, Culture, Sports, Science and Technology.
Additionally, an inverse association has been found
between fish and n-3 fatty acid intake and cancers of



the proximal colon'® and liver'” and myocardial infarc-
tion.!®

In this SF-FFQ, we divided meat into beef, pork,
and chicken to distinguish between red and white
meats because red meats such as beef and pork have
been linked to an increased risk of heart disease and
several kinds of cancer.’® Additionally, the SF-FFQ
asked the staple breakfast food and frequency of intake
because it has been reported that people who have
breakfast regularly have a lower risk of type 2 diabetes
mellitus?® and that skipping breakfast has harmful
effects on health.?!

The SF-FFQ was used to ask about average intake
frequency of 11 food items and breakfast for the
preceding year. Five or six frequency categories were
used (1. no intake; 2. about 1 day/week; 3. 2 or 3 days/
week; 4. 4 or 5 days/week; 5. almost every day; 6. twice
a day or more). We also asked which of the staple
foods, rice or bread, was most often eaten for breakfast.

Diet record (DR)

Participants were asked to record all dishes and
food items they ate or drank each day (midnight to
midnight). They were also asked to record the weight
or volume of each as accurately as possible. They
wrote down the state of the item at the time it was
weighed, for example, “wakame (fresh)” or “wakame
(dried),” (wakame is a type of edible seaweed) and the
method of cooking, for example, “spinach (boiled)” or
“spinach (stir-fried)”. For purchased, pre-cooked meals,
such as boil-in-bag or frozen foods, they attached the
package contents label to the diary diet record when-
ever possible. They were asked to indicate products
purchased from chain stores by product name, and to
photograph their meals if they ate outside the home.
This was to enable the content and amount of what
they actually ate to be faithfully reflected in the data as
much as possible. The subjects were provided with a
digital cooking scale.

An registered dietitian and a nourishment
epidemiology researcher input the recorded contents of
the DR into the computer software Excel Eiyokun ver.
4.5 (Kenpakusya, Tokyo, Japan)?? for every target
person. In accordance with the Standard Tables of
Food Composition in Japan (fifth revised edition),*
we calculated mean intake (g) and energy intake (kcal)
per day according to the 11 food items for two 7-day
periods (14 days in total).

Food consumed between 4:30 a.m. and 10:30 a.m
was recorded as “breakfast was eaten”. The breakfast
intake frequencies of DRI and 2 were added and
divided by two to give the average breakfast intake
frequency each week. In addition, the intake fre-
quencies of “rice” or “bread” for breakfast were simi-
larly handled and the average intake frequency per
week for each was calculated.

Statistical analyses
To assess reproducibility, we calculated kappa
statistics, the proportions of corresponding categories,

and Spearman’s rank correlation coefficients (p)
between SF-FFQI1 and 2.

To evaluate the relative validity of the SF-FFQ,
we used the mean intake from the two 7-day DRs
(mDR) (g/day) and SF-FFQ2 because SF-FFQ2 asked
for the average food intake situation over the preceding
year and this investigation period overlapped with the
mDR. To clarify the intake situation, frequency cate-
gories from SF-FFQ2 were converted to weekly intake
as 0, 1, 2.5, 4.5, 7, and 14 (times/week), then mean,
standard deviation (SD), median, and 25-75% interval
were shown with the mDR. In addition, p values
between the mDR and the SF-FFQ2 for the 11 food
items were calculated. For the intake frequency of
“miso soup” in SF-FFQ2, p was calculated with the
intake of “miso” in the mDR. Although in the past,
most validity studies have been analyzed for nutrient
intake, we compared each dietary survey method at the
level of the individual food items because we could
know which SF-FFQ was able to measure the intake of
target food items well. In addition to the crude p
values, we computed p values with an adjustment for
total energy intake by the residual method.”

For items where validity was relatively low by the
method using mDR and SF-FFQ2, we tried to identify
relative validity between the mean frequencies (times/
week) according to the DRs (mfDR) and SF-FFQ2. In
this approach, the frequency based on mfDR was
counted by two methods: counting the number of days
in which the target food item was eaten, and counting
the number of days in which the target food item was
eaten in the same or greater amount as the cutoff level.
The frequencies counted using the two methods were
classified into five categories that were the same as the
SF-FFQ2 (“No intake”: 0 or more and less than I; “I
day/week”: 1 or more and less than 2; “2-3 days/
week”: 2 or more and less than 4; “4-5 days/week”: 4
or more and less than 6; “Almost every day”: 6 or
more). Agreement was calculated, including the
responses in corresponding categories (%), correspond-
ing and adjacent categories (1), and the extreme
categories (lowest and highest categories or in reversal
categories). The Kruskal-Wallis test was used to
determine the difference in the intake frequencies of
food items based on mfDR by frequency categories of
SF-FFQ. In addition, p was estimated between the
answers of the SF-FFQ2 and the five frequency cate-
gories classified by mfDR.

Next, to evaluate the relative validity of the SF-
FFQ for breakfast, we assess the level of agreement
between the responses of the SF-FFQ2 and the categor-
ization of breakfast intake estimated from mfDR. We
counted the frequencies of the 14 day “rice” and “bre-
ad” intakes for breakfast and divided them into the
three categories where “more rice than bread”, “rice
and bread equally”, and “more bread than rice”, then
we compared responses on the SF-FFQ2 with mfDR
for the main staple food eaten for breakfast.

We evaluated the relative validity of the SF-FFQ
for shift workers. We considered a person engaged in



Evaluation of the FFQ for Japanese Working Women

Table 1 Reproducibility between two food frequency questionnaires (SF-FFQ1 and SF-FFQ2)

n=40

Reproducibility (SF-FFQL and SF-FFQ2)

Food or food groups and breakfast

Kappa statistic

Proportion of the Spearman’s rank

corresponding category (%)

correlation coefficient

Beef 0.19 67.0 0.27

Pork 0.51 70.0 0.67

Chicken 0.31 57.5 0.54

Fish 0.35 55.0 0.57

Green/yellow vegetables 0.37 60.0 0.59
Fruit 0.42 57.5 0.74

Milk/dairy products 0.46 60.0 0.82

Tofu 0.35 50.0 0.64

Fermented soybeans (natto) 0.26 45.0 0.64
Miso soup 0.40 55.0 0.86

Soy milk products 0.16 40.0 0.28

Intake frequency of breakfast 0.37 82.5 0.58
Main staple food for breakfast: rice/bread 0.75 90.0 —

Table 2 Intake frequency (times/week) based on SF-FFQ2, daily intake (g/day) based on mDR?, and their correlation

with 11 food groups for all subjects.

n=40

SF-FFQ2 (times/week)

Spearman’s rank

mDR (g/day) correlation coefficient

Food or food groups

Mean SD® Median 25%-75% Mean SD Median  25%-75% Crude ;dr}ﬁl;%z&
Beef 0.7 0.5 1.0 0.0-1.0 8.7 7.6 6.8 3.0-13.4 0.05 0.00
Pork 2.1 1.3 2.5 1.0-2.5 214 13.6 18.6 11.2-29.5 0.50 0.51
Chicken 1.6 1.1 1.0 1.0-2.5 13.9 9.4 13.8 7.2-19.4 0.11 0.11
Fish 3.8 2.5 2.5 2.5-4.5 24.5 16.5 20.6 16.1-31.3 0.34 0.32
Green/yellow vegetables 6.9 3.5 7.0 4.5-7.0 72.8 50.5 82.9 55.6-110.6 0.45 0.36
Fruit 53 3.0 4.5 2.5-7.0 132.3 76.4 139.7 68.1-181.0 0.68 0.66
Milk/dairy products 6.0 3.5 7.0 4.5-7.0 155.3 84.9 143.2 77.0-232.2 0.62 0.63
Tofu 33 2.3 2.5 2.5-4.5 25.1 18.4 22.1 12.6-31.9 0.33 0.26
Fermented soybeans (natto) 38 2.3 2.5 2.5-7.0 12.5 11.6 9.8 5.8-15.3 0.56 0.51
Miso soup 5.4 3.7 4.5 2.5-7.0 7.6 4.1 7.4 3.7-11.1 0.57 0.54
Soy milk products 1.7 1.8 1.0 0.0-2.5 9.5 26.1 0.0 0.0-0.0 0.34 0.25

(a) mDR=mean intake weights from two 7-day diet records

rotating-shift work with a midnight shift at the time of
either or both of the SF-FFQI and SF-FFQ2 to be a
shift worker.

We considered entry deficiencies (missing data)
for the intake frequency of the 11 food items in the
SF-FFQ to be “1. No intake”. We considered entry
deficiencies for the intake frequency of breakfast to be
“5.  Almost every day” because all participants for
whom there was a blank about the intake frequency of
breakfast answered the question about which staple
food they usually ate, rice or bread. We considered it
to be “rice and bread equally” for entry deficiencies of
the staple food eaten for breakfast. The significance
level was set at p<0.05. The statistical analysis used
JMP ver. 8.0 (SAS Institute Inc., Cary, NC, USA).

Ethics

This study was conducted according to the guide-
lines laid down in the Declaration of Helsinki and all
procedures involving human subjects were approved
by the institutional review board of Gunma University,
Gunma, Japan (Approval No.19-11). Written infor-
med consent was obtained from all subjects.

(b) SD=standard deviation

Results

1. Subjects’ characteristics

The subjects’ mean age and age range at the time
of the summer-fall (August-October 2007, SF-FFQI
and DR1) survey was 49.7 years (range, 31-70 years).
Their mean body mass index (BMI) and BMI ranges
were 22.5 kg/m? (range, 17.7-30.8 kg/m?). The sub-
jects” mean daily energy intake and range were 1,751
kcal (range, 971-2,470 kcal). Twelve (30%) subjects
were shift workers.

2. Reproducibility

We examined the reproducibility of the dietary
intake of the 11 food items estimated by SF-FFQ1 and
2. The kappa statistics ranged from 0.16 (soy milk
products) to 0.51 (pork). The range of proportions of
corresponding categories was 40.0% (soy milk prod-
ucts) to 70.0% (pork). The range of p was 0.27 (beef)
to 0.86 (miso soup). Beef (p=0.27) and soy milk
products (p=0.28) had poor associations. Conversely,
fruit (p=0.74), milk/dairy products (p=0.82) and miso
soup (p=0.86) had strong associations (Table 1).
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Table 4 Agreement between the categorization of breakfast intake estimated from the SF-FFQ2 and mfDRs and validity

mDR Validity

Breakfast (SF-FFQ2) o Corresponding Corresponding and Extreme Spearman’s rank Kappa
category (%)  adjacent category* (%)  category® (%) correlation coefficient®  statistic®

All subjects 40 36 (90.0) 40 (100.0) 0 (0.0) 0.56 —

Intake freqUENCY  w-mmmmmm oo oo oo ooCoooSoooooooooosooosooooooooo

shift workers 12 9 (75.0) 12 (100.0) 0 (0.0) 0.50 —

Main Staple food All subjects 40 36 (90.0) 39 (97.5) 1 (2.5) — 0.74
(rice or bread) shift workers 12 10 (83.3) 11 ( 91.7) 1(83) — 0.52

(a)
(b)
(¢)

days.
(d)

Responses in the corresponding categories + (categoriest1 from the line of agreement)
Responses in the lowest and highest categories or in reversal categories
Spearman’s rank correlation coefficient were estimated between answers of SF-FFQ2 and five frequency categories classified by DR for 14

Kappa statistics were estimated between answers of SF-FFQ2 and five frequency categories classified by DR for 14 days.

Table 5 Intake frequency (times/week) based on SF-FFQ2, daily intake of 11 foods or food groups (g/day) based on mDRg,

and their correlation for rotation-shift workers.

n=12

SF-FFQ2 (times/week)

Spearman’s rank

mDR (g/day) correlation coefficient

Food groups

Mean  SD° Median  25%-75% Mean  SD  Median 25%-75% Crude aEd'}irs%g&
Beef 0.8 0.5 1.0 0.3-1.0 9.9 8.4 8.1 3.7-17.2 0.17 —0.25
Pork 2.3 1.7 2.5 1.0-2.5 24.6 14.1 25.0 14.4-32.3 0.60 0.64
Chicken 1.8 1.5 1.0 1.0-2.5 14.9 11.0 13.2 6.2-22.0 —0.07 0.18
Fish 33 2.0 2.5 2.5-4.5 20.4 13.7 18.6 13.0-24.1 0.54 0.25
Green/yellow vegetables 7.5 32 7.0 5.1-7.0 107.3 67.2 105.7 56.1-147.3 0.63 0.40
Fruit 4.8 3.9 4.5 1.0-7.0 154.2 86.3 141.1 91.2-216.2 0.73 0.81
Milk/dairy products 5.5 3.7 5.8 1.9-7.0 122.6 81.3 101.5 53.9-209.0 0.49 0.46
Tofu 2.7 2.3 2.5 1.0-4.0 21.5 15.6 21.7 12.7-28.6 0.37 —0.15
Fermented soybeans (natto) 32 2.1 2.5 1.4-4.5 9.1 79 6.8 3.3-14.3 0.28 0.28
Miso soup 4.8 39 4.5 1.4-7.0 6.9 4.6 5.7 3.0-10.5 0.49 0.41
Soy milk products 1.0 1.3 1.0 0.0-1.0 6.0 20.6 0.0 0.0-0.0 0.52 0.06

(a) mDR=the mean intake weights from two 7-day diet records

For the intake frequency of breakfast, the kappa
statistic was 0.37, the proportion of the corresponding
category was high (82.5%), and p was 0.58. The staple
food for breakfast had excellent agreement in the
kappa statistic (0.75) and the proportion of the corre-
sponding category was high (90%) (Table 1).

3. Relative validity
1) 11 food items

Table 2 shows the intake frequency (times/week)
based on SF-FFQ2, daily intake (g/day) based on
mDR, and the p values for the 11 food items for all
subjects (n=40). The median (range) of energy-
adjusted p between SF-FFQ2 and mDR was 0.36
(0.00- 0.66). Beef (0.00) and chicken (0.11) had almost
no correlation, and tofu (0.26) and soy milk products
(0.25) had poor correlations in energy-adjusted p.

Where four food items had low energy-adjusted p,
we tried to identify relative validity between the fre-
quencies (times/week) according to SF-FFQ2 and
mfDR (Table 3). We set the cutoff level with a lower
limit level from the range of the portion size shown in
meal balance guides when we counted intake fre-
quency. Beef and chicken were 20 g, tofu was 70 g, and
soy milk products was 110 g.2* For beef, 42.5% and
47.5% were in corresponding categories, 92.5% and
95.0% were in corresponding and adjacent categories,

(b) SD=standard deviation

respectively, and 0 % were in extreme categories when
we did not set a cutoff level (20 g) in DR and when we
set it, respectively. Kruskal-Wallis tests were not sig-
nificant and p was less than 0.2 for both. For chicken,
35.0% was in corresponding categories, 87.5% was in
corresponding and adjacent categories, and 2.5% was
in the extreme categories for both. Although neither
Kruskal-Wallis test was significant, the p-value when
we set a cutoff level (20 g) in the DR was 0.06. p was
less than 0.1 for both. For tofu, 45.095 and 25.09% were
in corresponding categories, 82.5% and 52.5% were in
corresponding and adjacent categories, and 09 and 12.
5% were in the extreme categories, respectively. The
Kruskal-Wallis test was significant when we did not set
a cutoff level in the DR. p was 0.53 when we did not
set a cutoff level in the DR and 0.05 when we did set
it. For soy milk products, corresponding categories,
corresponding and adjacent categories, and extreme
categories were 35.0%, 62.5%, and 0%, respectively,
irrespective of whether we set cutoff levels. Kruskal-
Wallis tests were significant and p was 0.32 and 0.35,
respectively.

2) Breakfast

Table 4 shows agreement between the categoriza-
tion of breakfast intake estimated from the SF-FFQ2
and mfDR, and the validity for all subjects (n=40).
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The mean intake frequencies (times/week) (standard
deviation) of breakfast based on SF-FFQ2 and the
mfDRs were 6.7 (1.1) and 6.6 (1.1). 90.0% of all sub-
jects were in corresponding categories, 100.0% were in
corresponding and adjacent categories, and 0 % were
in the extreme categories. p was 0.56 and regarded as in
fair association.

For the main staple food for breakfast, 77.5% of
all subjects answered “rice” in the SF-FFQ2 and 72.5%
of all subjects ate rice more than bread in the mfDR.
Of all subjects, 90.0% were in corresponding cate-
gories, 97.5% were in corresponding and adjacent
categories, and 2.5% were in the extreme categories.
The kappa statistic was 0.74 and regarded as in fair
agreement.

3) Relative validity when shift workers used the
SF-FFQ

Table 5 shows the intake frequency (times/week)
based on the SF-FFQ2, daily intake (g/day) based on
mDR, and the p values for the 11 food items for shift
workers (n=12). The median (range) of energy-
adjusted p between the SF-FFQ2 and mDR was 0.28
(—0.25-0.81). The four items of beef, chicken, tofu,
and soy milk products were less than 0.2 for energy-
adjusted p. The p of the natto fell to 0.28 (for shift
workers) from 0.51 (for all subjects).

Table 6 shows the comparison between all sub-
jects and the shift workers for the joint classification
by SF-FFQ2 and mfDR, agreement, and the relative
validity of natto. Non-shift workers were better than
shift workers in terms of agreement and relative valid-
ity regardless of whether we set cutoff levels, and the
same or better than all subjects. Mean (SD) (times/
week) of intake frequencies based on mfDR was 2.3
(1.8) for non-shift workers and 1.7 (1.4) for shift
workers when we did not set cutoff levels. In a similar
manner, they were 1.9 (1.8) for non-shift workers and
1.3 (1.1) for shift workers when we did set cutoff levels.

Table 4 shows the agreement and relative validity
for breakfast when shift workers used the SF-FFQ.
For intake frequency, the same category was 75%, there
were no extreme category, and p was 0.50. For the
main staple food, the same category was 83.3%,
extreme category was 8.3%, and the kappa statistic was
0.52.

Discussion

We evaluated the reproducibility and relative
validity of the SF-FFQ used to assess the intake of 11
food items and breakfast for Japanese working women.
Our result showed that medium to high reproducibility
was shown (p: 0.54-0.86) for nine food items (pork,
chicken, fish, green/yellow vegetable, fruit, milk/dairy
products, tofu, natto, and miso soup) and the intake
frequency of breakfast. In addition, medium to high
validity was shown (energy-adjusted p: 0.32-0.66) for
seven food items (pork, fish, green/yellow vegetables,
fruit, milk/dairy products, natto, and miso soup) and

the intake frequency of breakfast.

For beef, the reproducibility (0.19 for kappa statis-
tic, p=0.27) (Table 1) was low. Colditz et al. reported
that reproducibility of responses for individual food
items on a semi-quantitative food frequency question-
naire was high for habitually and frequently eaten
foods.?* Mean intake frequency for beef was 1.5 when
we did not set a cutoff level or 1.2 times/week when we
set a cutoff level of 20 g/day (Table 3). Reproducibi-
lity for beef was low, this might be due to beef was not
a habitually and frequently eaten in our subjects.
Between the SF-FFQ2 and intake weight based on
mDR (Table 2) and between the SF-FFQ2 and the
intake frequency (Table 3), there was almost no corre-
lation even when we set cutoff level to count the intake
frequency of beef. One of reasons for this may be that
there were few choices in the classifications of the
SF-FFQ. According to multi-purpose cohort baseline
data?® gathered by the former Ministry of Health and
Welfare, Japan (1996), 15.4% of women subjects an-
swered “no intake”, 49.4% answered “sometimes”, and
29.6% answered “1 or 2 days/week” for beef. Because
the next choice to “no intake” was “once a week” in
our study, 30% of subjects answered “no intake” and
67.5% answered “once a week”. People who “some-
times” ate beef might be at a loss as to where they
should answer. To improve validity, including a
choice for an even lower frequency may be necessary,
for example, “once in 2 weeks” or “once a month”.
Beef is the food item where intra-individual variation
is relatively large.?” Beef was classified as steak, ham-
burger steak, sukiyaki, and other items, and the por-
tion size varies accordingly.” Because it is processed
into various foods, some respondents may not be aware
of having eaten beef because it is invisible. In addi-
tion, 40.0% or 27.5% of people answered fewer fre-
quency categories in the SF-FFQ than in the mfDR,
whereas the over-reporting rates were 17.5% and
25.0%, respectively. The underestimation for meat,
poultry and other foods of animal origin by the SF-
FFQ is also found in other cohort studies.?® We
thought that social desirability possibly?® biased the
reporting of dietary intakes on the SF-FFQ for beef
because some people may believe that beef as a red
meat is linked to an increased risk of heart disease and
several kinds of cancer.!®

For chicken, the energy-adjusted p was low (p=
0.11) between the SF-FFQ2 and intake weight based
on the mDR (Table 2). In addition, between the
SF-FFQ2 and the intake frequency (Table 3), even
when we set a cutoff level to count the intake frequency
of chicken, there was no correlation. According to
multi-purpose cohort baseline data®® gathered by the
former Ministry of Health and Welfare, Japan (1996),
6.0% of women subjects answered “no intake”, 45.2%
answered “sometimes”, and 39.3% answered “1 or 2
days/week”. Because the next choice to “no intake”
was “once a week” in our study, 30% of subjects
answered “no intake” and 67.5% answered “once a
week”. Because there was no choice of “sometimes” on



our SF-FFQ, people who “sometimes” ate chicken
may not have been able to answer using an exact
category on the SF-FFQ. To improve relative validity,
in the same way as with beef, including a choice for
even lower frequency may be necessary, for example,
“once in 2 weeks” or “once a month”.

As mentioned above, we think that the ability for
ranking in the group to the intake of beef and chicken
is relatively low. However, in joint classification by
SF-FFQ2 and mfDRs (Table 3), the percentage of
corresponding categories (42.5% and 47.5% for beef,
35.0% and 35.0% for chicken) and corresponding and
adjacent categories (92.5% and 95.0% for beef, 87.5%
and 87.5% for chicken) were relatively high, and
extreme category was low (0.0% and 0.0% for beef,
2.5% and 2.5% for chicken) when we did not set a
cutoff level (20 g) in DR and when we set it, respective-
ly. From these, it was shown that our SF-FFQ is
suitable to estimate the intake frequency of the beef
and the chicken roughly.

For tofu, the energy-adjusted p between the SF-
FFQ2 and the mDR was low (p=0.26) (Table 2). In
fact, blood isoflavone levels were gathered from the
same subjects in the current investigation and from the
same period, and correlations with the SF-FFQ for
natto and for miso soup intake were confirmed, but the
correlation with tofu was weak (Ohta Y., master thesis,
personal communication). This suggests that the rela-
tive validity of the SF-FFQ for tofu may be low.
However, when we did set a cutoff level to count the
intake frequency of tofu, the p estimated between the
answer on the SF-FFQ2 and the five frequency cate-
gories on the mfDR was 0.53. From this, it may be said
that although the correlation between the SF-FFQ and
the intake weight was not acceptable for tofu, the
correlation between the SF-FFQ and the intake fre-
quency of tofu was acceptable. On the other hand, the
correlation between the SF-FFQ and the intake fre-
quency of tofu was not acceptable when we set a cutoff
level (70 g) to count the intake frequency of tofu. For
this reason, we surmised that the portion size was not
constant for tofu because it was difficult to recognize
intake quantity accurately because tofu was cooked in
many different forms and quantities in meals. How-
ever, it may be possible to assess intake quantity
because it is known that most of the variation in intake
of any food is explained by frequency of use 3° and the
relative validity of the intake frequency of tofu was
recognized.

For soy milk products, the reproducibility (0.16
for kappa statistic, p=0.28) (Table 1) was low.
According to the DRs for 14 days, the mean intake
frequency of soy milk products was 0.3 times/week
regardless of whether we set a cutoff level, and more
than 85% of subjects were categorized as “no intake”
(Table 3). We hypothesize that reproducibility was
low for soy milk products because soy milk products
were not habitually and frequently eaten foods. In
addition, between the SF-FFQ2 and intake weight
based on mDR (Table 2), p was low (p=0.25).

However, a poor association was confirmed between
the SF-FFQ2 and intake frequency based on the
mfDRs whether we set a cutoff level (p=0.35) or not
(p=0.32) (Table 3). Therefore, we thought that we
might be able to measure an intake of soy milk prod-
ucts by setting a portion size at around 110 g.

Another concern was whether the use of the SF-
FFQ was possible for the person whose working hours
were irregular. Therefore, we attempted to define the
relative validity of the SF-FFQ for shift workers. Low
to high validity was shown (energy-adjusted p: 0.25-
0.81) for seven food items (pork, fish, green/yellow
vegetables, fruit, milk/dairy products, natto, and miso
soup) and the intake frequency of breakfast. The beef,
chicken, tofu, and soy milk products which were
almost no correlation for all subjects were negative to
almost no correlation in energy adjusted p for shift
workers, too. The result of comparing the relative
validity of the SF-FFQ between shift workers (Table
4) and all subjects (Table 2) was that the energy
adjusted p of natto decreased remarkably (0.51-0.28).
On the day of the night duty, it is reported that shift
worker tended to omit breakfast.?'32 Natto is eaten for
breakfast willingly in Japan. As the reason that the
shift worker could not answer an intake of the natto by
the SF-FFQ definitely, the irregular lifestyle of the
shift workers may influence it. However, energy-
adjusted p of natto for shift workers is 0.28 and still
low validity was shown.

Only 40 people from among the 698 cohort mem-
bers of the Gunma Nurses’ Health Study (GNHS)
agreed to participate and the relatively small number
of subjects is a limitation of the study. It will be
necessary in the future to further evaluate the validity
of the SF-FFQ by examining the association between
biomarkers and the SF-FFQ.

The subjects of this study were nursing profes-
sionals from only one prefecture. They were not
representative of the Japanese nursing profession as a
whole, or of working women in Japan. The possibility
of non-response bias should be considered. However,
in this study, the degree of reproducibility and validity
for the SF-FFQ with the shift workers resembled that
of all subjects in most food items. This suggests that
the SF-FFQ is suitable for assessing eating habits for
both shift workers and all subjects and can be used for
working women with various work schedule.

Having evaluated seasonality for each person in
only two seasons was another limitation. Yamamoto
et al.!® evaluated the intake of soy products in each of
the four seasons (spring, summer, autumn, and winter)
and showed that differences in intake frequency of soy
products by season were small. In this study, the four
seasons were covered because the time frames were
summer-autumn and winter-spring. In addition, using
the mean DR of two 7-day DRs as a reference method
minimized the influence of seasonal variations. Actu-
ally, it shows that there is little influence of the season
that reproducibility of the fruit was high.

In summary, our result suggested that the SF-FFQ
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has acceptable level of reproducibility and relative
validity for most food items regardless of working
hours, although the accuracy for evaluating the intake
of beef and chicken was a relatively low.
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