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Original Artic1e 

Reproducibility and Validity of a Simple Checklist圃typeQuestionnaire for Food 
Intake and Dietary Behavior 

Hiroshi Yatsuya，l Atsuko Ohwaki，2 Koji Tamakoshi，l Kenji Wakai，3 Koji Koide，l Rei Otsuka，l 

Tomoko Mabuchi，l Chiyoe Murata，l Huiming Zhang，l Miyuki Ishikawa，l Takaaki Kondo，l 

and Hideaki Toyoshima.1 

BACKGROUND: A simple， reliable， and valid food questionnaire is needed in clinical dietary assess-
ments， community health education， and multトpurposeepidemiologic studies to obtain a crude mea-

sure of dietary intake， 

METHODS: To assess the validity and reproducibility of a simple 4-poirit scale food intake and 

behavior checklist， it was compared to two 3-day weighed dietary records， The FBC was administered 

to 47 students of a dietician course and their parents (n=94) over a 9・monthinteNal to assess the 

reproducibility. The mean intakes of selected food groups assessed by the two dietary records complet-

ed between food intake and behavior checklists were compared to the responses to the food intake and 

behavior checklist to assess its validity. 

RESUL TS: The kappa statistics for reproducibility ranged from 0.25 for confectionaries to 0.63 for a 

preference for fatty foods (median， 0，39). There was a reasonable level of correlation between the 
dietary record and the food intake and behavior checklist in the intake of eggs， milk， and fruits (r=0.53， 
0.56， and 0.50， respectively). There was a weaker but still significant correlation in the intake of vegeta-

bles， and alcohol (r=0.31 and 0.45， respectively). No significant correlation was observed in the intake of 
meat， fish， confectionaries， and soft drinks. However， those who reported consuming mainly fish rather 
than meat were found to eat significantly less meat and animal fat. Similarly， those who did not prefer 
fatty foods consumed significantly less meat， animal fat， and polyunsaturated fatty acids 
CONCLUSIONS: This simple food checklist was useful in collecting data on egg， milk， and fruit con-

sumption. Assessing intake frequency of vegetables， meat or fish with the FBC may be useful in 

screening high-or low-intake individuals. 

J Epidemio/2003;13:235-245. 

Key words: validity of results， reproducibility of results， food group， taste preference， food habits 

The evidence relating diet to chronic non-communicable dis- been widely implemented in epidemiologic studies to explore the 

eases such as cardiovascular diseases， type 2 diabetes m巴llitus， association between diet and diseases.'" Although the standard 

and cancers comes from population-based巴pid巴miologicinvesti- dietary assessment instrument is more accurate， even reduced 

gations and controll巴dtrials' as well as experimental studies.' ones contain 40 to 100 items and take 15 to 30 minutes to com-

Ther巴isalso an increasing understanding of the roles of various plete:'" which is som巴timesdiscouraging for clients. Therefore， a 

nutritional components in human health and diseases. Food fre- simple food checklist is needed that is appropriat巴foruse in clini-

quency questionnaires (FFQ) to assess nutritional intake hav巴 caldiet紅yassessments， community health education， or multi-
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purpose epidemiologic studies in combination with other ar巴asof explained in the FBC. The question on the salty tast巴hadfour 

investigation being covered.12 In addition to appropriat巴ness，the possible responses: pr巴ferand巴atsuch foods often， prefer but 

checklist must be evaluated for its reproducibility and validity. abstain from such foods， pr巴fernon-salty tast巴， and cannot say. 

Meanwhile， dietary patterns have been realized to b巴irnportant The question on出efatty foods includes也氏巴possibler巴sponses:

areas of investigation becaus巴ofth巴possibilityof nutrients' inter- prefer fatty taste， prefer norトfattytaste， and neither. 

action in disease，]J or the fact that the evid巴nceregarding dietary As for th巴dietarypatterns and behaviors， subjects were asked 

pattern can be directl y appli巴dto r巴asonabledietary recornmenda- whether they consumed more meat or fish; frequ巴ncyof eating 

tions. Likewis巴， tast巴preferenceshave also gained much attention out and not eating breakfast (the same 4-point scale as the items 

b巴causethey hav巴b巴enassociated with patho-physiological con- described above); and habit of巴atingto satiety. The meat or fish 

ditions， and are consider巴dto be an important element in modify- qu巴stionoriginally had four possible responses: mainly meat， 

ing behavior目14.15 mainly fish， half each， and neither. Because alrnost no study sub-

We therefore dev巴lopeda simple checklist伽typeqllestionnair巴 jectsresponded "neither" in the FBC， we have omitted that cate-

for the purpose of classifying su対ectsinto categories by obtain- gory in this report. Th巴questionabout由ehabit of eating to sati-

ing a crude measure of dietary intak巴， which covers the intake fre- ety had three possibl巴responses:eat to satiety， abstain from eat-

quency of a relatively wide rang巴offood groups， several dietary ing to satiety， and neither. 

patterns， and taste preferences while previously developed food 

behavior checklists mostly focused on one or two components of Study Design and Subjects 

th巴diet.16.17 In this study， w巴assessedthe reproducibility and To evaluate th巴reproducibilityand validity of the items includ-

validity of this questionnaire， and巴valuatedits usefulness and ed in出eFBC， 141 subjects wer巴recruitedfrom the students of 

limitations by comparing it to dietary records. th巴dieticiancourse at Nagoya Seirei Junior College and th巴irp紅ー

巴nts.Forty-seven students recruited two family members (father 

METHODS and moth巴r)each. Sixty司sevenpercent (n=94) of the study sub-

J巴ctswere women. The mean age and body-mass index of the 

Food Questionnaire fathers were 50.3 years (range: 42-59 years) and 23.0 kg/m' 

The pr巴sentself-administ巴redfood intake and behavior check・ (range:18.1-26.1 kg/m')， respectiv巴1y，against 19.0 years (range: 

list (FBC) was designed to assess dietary variables that are 19-20 years) and 19.7 kg/m' (range: 17.2-26.9 kg/m') for the stu-

hypoth巴sizedto affect th巴occurrenceof cardiovascular diseases dents， and 46.9 years (range: 39-53 years) and 22.2 kg/ m' (range: 

and th巴irrisk factors such as hypertension， dyslipidemia， or type 2 17.3-29.1 kg/ m') for the mothers. 

diabetes mellitus. The items were selected for three components A validation study was scheduled as iIlustrat巴din Figure 1. The 

of the FBC: intake frequency of food groups， taste prefl巴，rences， study started in April 1999， wh巴nthe first FBC (FBC1) was dis-

and dietary patterns. Previous evidence regarding thes巴compo- tributed to出巴 subjects.The second FBC (FBC2) was then com-

nents was reviewed".24 to determine whether they were cornmonly pleted after nine months (January). Two 3-consecutive-day 

described in the routin巴clinicaldietary assessment and recom- (which included either Saturday or Sunday， i.e.， Thursday， Friday， 

mendations. The present FBC is a set of independent items， and， and Saturday， or Sunday， Monday， and Tuesday) dietary records 

as a whole， it was not intended for the estimation of intake of spe- (DRl and DR2) were complet巴din lat巴 Septernberand late 

cific dietary factors or summary scor巴s.It contain巴d15 items: November， respectively. The response to FBCl was compared to 

intake frequency of eight food items and alcoholic beverages (9 

items)， prefl巴r巴ncefor specific tastes (2 items)， dietary patt巴rnsor 
DRl DR2 behaviors (4 it巴ms).

Food items select巴dfor the food frequency part of the qu巴stion-

naire were meat (be巴f，pork， or chicken)， fish， eggs， milk， vegeta-

b1es (the type of vegetables was not specified and both raw and 

cook巴dvegetables w巴reincluded)， fruits， confectionaries， and soft 

drinks (fruit-flavored soda with sugar， cola， canned coffee with 

sugar，巴tc.).All items on food frequency were rated on a 4-point 

scal巴(lessthan onc巴perw巴ek，1-2 days per week， 3δdays p巴r

week， and almost every day). For simplicity， portion sizes were 

not asked目Thequestions did not specify出巴prec巴dingperiod dur-

ing which these food it巴mswere consumed. 

Items s巴lect巴dfor the pr巴f巴rencepart of the FBC Were salty 

foods and fatty foods. Salty tast巴(koiaji) was d巴finedin the ques-

tionnair巴asthat of food heavily seasoned with salt， soy-sauce or 

miso (ferment巴dsoybean past巴).Fatty foods wer巴notfurther 
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Figure 1. Tim巴scheduleof the dietary surveys to巴valuateuseful-

ness of the simple food intake and behavior checklist 

(FBC 1 and FBC2) by comparing their results with 

出os巴fromtwo 3-day dietary records (DRl and DR2) 
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that to FBC2 to assess the reproducibility of the qu巴stionnair巴，

and both FBC 1 and FBC2 were va!idated against th巴two3-day 

DRs as the standard. However， the frequency of eating out and 

skipping breakfast， and the habit of eating to satiety was assess巴d

only for the reproducibility in this report. 

Dietary Record 

The weigh巴ddietary records (DR) w巴recompleted by each 

subj巴ctwith th巴 assistanceof the students， following a specific 

standardized procedure." A specially designed booklet-type print-

巴dform with instructions for completing the DR was given to 

each subject. The subjects were asked to describe in detail each 

food and the m巴thodof preparation and ingredients as well as to 

record all foods and beverages prepared and consumed. Dietetic 

scales were provided for weighing food servings. When foods or 

beverages could not b巴weighed(for example， when eating out)， 

the subjects were instructed to describe the foods or beverages in 

d巴tail，and th巴portionsizes w巴reestimated from the description. 

These r巴cordswere reviewed by one of the authors， a dietician 

(A.O.)， to minimize variability in int巴rpretation.The food compo-

sition table， 26 suppl巴mentedby other sources，" was used to com-

pute nutrient and energy intake of the subjects. 

Statistical Analysis 

ln ord巴rto assess the reproducibility of the FBC， we calculated 

kappa statistics， the proportion of concordance， and the 

Spearman's correlation coefficients for intake frequency between 

FBCI and FBC2. The kappa statistics is defined as the agreement 

beyond chance divided by the amount of agreement possibl巴

beyond chance目 Asin most studies， kappa values of greater than 

0.75 w巴retaken to represent excellent agreement beyond chance， 

values between 0.40 and 0.75 fair agreement， and those less than 

0.40 poor agreement.".29 
ln the vaIidity assessment， the selected frequency category in 

the FBC was converted to daily intak巴.The four possible respons-

es regarding intake frequency of the FBC， specifically， less than 

once per week， 1-2 days per week， 3-5 days per week and almost 

every day， w巴reconverted to daily consumption， or 0.1，0.21， 

0.57 and 1.0 days per day， respectively. The m巴ansof two 3-day 

DRs wer巴usedas the individuals' food intake.8 These values were 

either natural logarithmically or squar巴roottransformed in 

advance to approximately normalize their distribution. Food 

intake was adjusted for total energy intake， sex and ag巴byth巴

residual m巴thod.30The Pearson's correlation coefficients between 

th巴intak巴frequencyof the FBC and the intake calculated from 

the DR were computed for each item. Corr巴ctionof the observed 

(crud巴)correlation co巴fficientfor the attenuating effect of random 

within-person variation (de-attenuation) was statistically per-

form巴dby consid巴ringDRI and DR2 as two independent units of 

observation， and by obtaining the within-and betw巴巴n-person

variations by one-way analysis of varianc巴(ANOVA). 31 These 

corr巴lationco巳fficien ts wer巴alsocalculated by sex and age-

group. Furth巴rmor巴， we calculated the mean food intake from DR 

for 4-respon~ categories of corresponding items on the FBC.' 

The differences among means were tested by one-way ANOV A. 

The items conceming the taste preferenc巴sand the dietary pat-

tems were validat巴dby calculating th巴meanintakes of the partic-

ular food groups and som巴relatednutri巴ntsin each category of 

those questions， and th巴inter-cat巴goricaldifferences w巴retested 

by one-way ANOV A. 

RESULTS 

M巴antotal en巴rgyintak巴sof the subjects were 7，334 kJ/day 

(1，752 kcal/day) (standard deviation， 1，193 kJ/day) for fathers， 

6，222 kJ/day (1，486 kcal/day) (standard deviation， 1，037 kJ/day) 

for students， and 6，325 kJ/day (1，511 kcal/day) (standard devia-

tion， 1，299 kJ/day) for mothers. Mean intake frequency per week 

bas巴don the FBC 1 and FBC2， and mean daily consumption of 

food groups (g/day) based on the two 3-day dietary records ar巴

presented for the 9 food groups in Tables 1 and 2， respectiv巴Iy.

R巴producibilityof the FBC that was administ巴r巴dover a 9-

month interval is presented in Table 3. The kappa statistics ranged 

from 0.25 for confectionaries to 0.63 for a fatty food pr巴ference

(m巴dian，0.39). Though half of the items were interpreted as hav-

ing fair agreement based on kappa value， nine out of 11 items (82 

%) had Sp巴arman'scorrelation co巴ffici巴ntsgreat巴rthan 0.50. 

Pearson's corr巴lationcoefficients comparing dai1y intakes of 

the 9 food groups from the FBC 1 and FBC2 with those from the 

DR are presented in Table 4. Ratios of the within-person to 

between-person variance components of food intake from the two 

3-day DRs are also inc1uded in Table 4. OveraII， the de-attenuated 

correlation coefficients tended to be higher in the comparison 

between DR and FBC2， which was collect巴dafter the administra-

tion of DR， than in that between DR and FBCI. There was a rea-

sonable lev巴1of correlation between DR and FBC2 in the intake 

of egg， mi1k， and fruits (r=0.53， 0.56， and 0.50， respectively). 

There was a weaker but sti11 significant (p<0.05) correlation in th巴

intake of v巴g巴tablesand alcoholic beverages (r=0.31 and 0.45， 

respectively). No significant corr巴lationwas observed in the 

intake of meat， fish， confectionaries， and soft drinks. Stratified 

analysis by sex and age-group， however， revealed that meat 

intakes were valid to a r巴asonabledegre巴instudents (r=0.51)， and 

to a lesser degree in fathers (r=0.37， Table 5). Th巴rewas also a 

reasonable level of correlation in the intake of alcoholic bever-

ag巴sin women (r=0.62 in students and r=0.59 in mothers). Intake 

of soft drinks in men had a weak but higher d巴gr巴巴 ofvalidity 

compared to that observed in the analysis not stratified by sex and 

age-group (r=0.38). On the contrary， the correlation coefficient in 

the intake of v巴getablesin men was low (r=O.ll) whereas those in 

women were comparable to the ones observed without stratifica-

tion. Correlation co 
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Table 2. Mean daily consumption of food groups (g/day) based on two three-day dietary 

r巴cords(DR) by sex and age-group (n=141). 

y
一
D
一
円
パ
焔
沼

η
ロ
ロ
・
門
川

5
日

9
-
s
-
;
:

一

A
p
i
-
-
白

寸

v
f
d
l

一

-

つ

-

ウ

&

ζ
J

一
一

n
一
e
n
M
一
一

E
7
n
d

一

M
一

切

伊

一

一

一
E
z
a
一

n
一

一

二

a
一勺
/
'
I
ウ

f

A斗

f
o
o
O
A斗
弓

3

0

一

司

イ

一

E
-
バ
U
勺

I
1
d
r
O
弓

J

A咋

1
1
弓
d
ヴム
M

一

斗

一

M
一一

1

3

2

一

n
一
一

一

O
一
一

一

y
一
D
一

旧

同

沿

凶

ワ

乃

げ

ほ

mm

一

今

J

E

3

-

P

4

，一

-

F

4

《
t

9

4

・
4

4

7

ι

4

・

-

5

一
-

2

1

一

ぽ

ゆ

一

一

一
白
パ
二

一円
U
ρ
L
W

一
一

一
M
昭
一
日
一

一

'

一

a
一
1u
今
ゐ
円
ツ

n
U
A
U
T
今

3
n
y
ζ
u
n
u

一
周
/
一

eτ
コ
d
u
q
d
0
0
ぷ

U
，3
1
1
n
y
ζ
u

n
一

4
一
M
一

1

3

巴一

n
一
一

m
一
i
i
-

O
一

一

一

w一
川

一

一y
一
D
一
目
以
山

s
m
D
羽

m
M
H
ば
山
川
旧
日

n
u

一Ed
一F4
・
4

-

J

9

i

，、
d
&

そ
‘

H
U
U
4

S
勺
lu

一}

m

9
一
-

M

F
一一

s
a
一n
一
一a
一4
4

6

0

8

8

1

5

3

-
E
=
3
q
d
今

3
n
uノ

1
d
A値
T
1
U
1
d
ウ白

4

一M
一-
a

J

1

1

4

3

nu
一

Meat 

Fish 

Egg 

Milk 

Vegetab1es 

Fruits 

Confectionaries 

Soft drinks 

Alcoholic b巴verages

一

円

∞

-m

ト

.

N

0

.

円

m.-

一-

円
.
N

ト.円

。N
m

m

ト

.

N

N

.

m

円

.
N

∞.m

H.N

開

門

一

円

。

.

円

凸

切

口

8

2

(，。

.
h
a
m
a
N寸
一
U
凶
咽
ぷ
寸
H
ロ
)

同

M
U
【
台
国
民

5

2

 

円

.

N

m

-

N

N

円
一

寸
.
N

寸
.
N

寸
.

N

0

.

寸

。.
-

[

N

・
@

∞.
N

ト

.m

N
.
N

。.寸

∞

回

目

∞

.

円

。

.

【

∞

.

門

。
∞
ロ
5

2

(目。目

h
m
m
a小
何
一
U
凶
司
〆
寸
川
口
)

同

-
H
U
岡山判。町同

SD: standard d巴viation

y.o.・yearsold 

Table 3. Reproducibility betwe巴ntwo food intake and behavior 

che氾凶istsadministered over a 9-month interva1 (n=141). 
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DR in those who answered in FBC2 that they consum巴dvegeta-

bles ev巴ryday， 3-5 days per w巴巴k，and 1-2 days per w巴巴kw巴re

173， 144， and 105 g/day， resp巴ctiv巴Iy(pく0.01，ANOVA). 

Tabl巴7presents mean salt intake (g/day) according to the sub-

jects' preference for salty taste. Th巴 firstfour rows represent the 

salt intak巴measur巴dby DR according to the four possible cate-

gories of FBCI. There was no significant differ巴nc巴inthe intake 

of NaCI among the categori巴s.Sirnilarly， the next four rows rep-

resent the salt intake measured by DR by the four categories of 

FBC2. In this comparison using all subjects， the adjusted salt 

intake was 9.6 g/day for those who prefe汀巴dand ate salty food， 

9.4 g/day for those who prefe汀巴dsuch taste but abstain， and 9.3 

g/day for those who preferred a non-salty taste. Stratified analysis 

by s巴xand age-group (only women) showed that the adjusted salt 

intakes in both young and middle-aged women w巴r巴high巴rm

those who preferr巴dand ate salty food (8.9 g/day and 10.2 g/day， 

respectively) than in those who preferred such taste but abstained 

(7.9 g/day and 9.2 g/day， respectiv巴Iy)，or白osewho pref，巴rreda 

non-salty taste (8.6 g/day and 9.6 g/day， respectively). However， 

th巴differencesamong these means w巴r巴notstatistically signifi-

cant. There was not any specific trend in salt intake in m巴n.

Mean intakes of select巴dfood groups and nutrients related to 

fat metabolism (g/day) derived from DR are pr巴sentedin Table 8 

according to the subjects' pref，巴rencefor fatty foods. Each column 

represents th巴crudeor adjusted intake according to th巴threepos-

sibl巴categoriesof either FBC 1 or FBC2. There was a significant 

difference in m巴atintake (pく0.05)and a marginally significant 

difference in the intake of animal fat (p<O.I) and polyunsaturated 

fatty acid (pく0.1)between respons巴categoriesof FBC2 and DR. 

Mean intakes of selected food groups and nutrients related to fat 

metabolism (g/day) according to the subjects' m巴atand fish con-

sumption are pr巴sentedin Table 9. Those who answered on the 

FBC2 that they consumed mainly fish tended to巴atless m巴atand 

less animal fat. Those who answered on the FBCl that th巴ycon-

sumed mainly fish tend巴dto eat more polyunsaturated and 

monounsaturated fatty acids. In addition， those who answered on 

th巴FBC2that th巴yconsumed mainly meat tended to eat less fish 

fat. Cholesterol tend巴dto be consum巴dmore by those who 

answered that they cons 

DISCUSSION 

ference in study design. In a study using a 102-item semiquantita-

tive FFQ for Japanese foods with an 8-point scale， de-attenuated 

correlation coefficients wer巴0.49，0.65， and 0.54 for milk， eggs， 

and fruits， respectively.6 Our results may reflect the fact that there 

is a large int巴r司individualvariation in the intake of these foods in 

a population of Japanese adults， which was large enough to b巴

det巴ctedby白escale of only four points. At出esame time， sum-

mary food-group questions are suggested to perform b巴tterthan 

summing across individual foods to ass巴sstotal intake， perhaps 

because subjects are better able to describe仕equencyfor more 

generaIized categori巴sthan for specific foods目16Even though 

validity and reproducibility for these items w巴reconsidered rea-

sonabl巴， other studies reported higher correlations.7.1O This may be 

巴xplain巴dby the presence of milk or egg as an ingredient in a 

dish. In FBC， we only assessed weekly consumption of these 

foods without specifying portion sizes. There might have b巴en

differences in subjects' int巴rpretationof th巴 question，with some 

responding that they had eaten milk or eggs only when these 

items were consumed alone， whereas others may have considered 

rnilk and eggs includ巴das ingredients in prepar巴ddishes in their 

responses， as well as when consumed alone. 

There was an insufficient lev巴1of validity in the intake of soft 

drinks and confectionaries. Even in a d巴tail巴dFFQ， however， 

reported correlations for validity were 0.17 and 0.33 for bever司

ages excluding alcohol and confectionaries， respectively.6 

Another study conducted in Japan also repo口eda correlation of 

0.40 for conf，巴ctionaries，which was below the median corr巴lation

coefficients (0.56) obs巴rvedin出esame study.7 Low mean intak巴

仕equencyof soft drinks and confectionaries in this population 

probably prevent巴dus from observing m巴aningfulinter-individual 

variations. In addition， subjects may have underestimated th巴ir

usual intake of these foods because they are considered to be less 

h巴althy，'Owhich may have further attenuated the validity. The 

lack of correlation between FBC2 and DR in the intake of soft 

drinks in young women， i.e.， the students of出巴 dieticiancourse， 

who probably have greater than average knowledg巴abouthealth， 

may have been partly due to this possibility. 

Though the reproducibility measured by kappa statistics was 

0.41 (fair agreement)， we did not find significant differences in 

salt intake among th巴 categoriesof salty tast巳preference.

Drewnowski et al. found that salty taste preference was unrelated 

to sodium intak巴."Nagata et al. found a significant， but small dif-

In this study， we found a reasonable degr巴巴 ofreproducibility ference in sodium intak巴bypreference only in women.33 In addi-

and validity in the it巴msmeasuring intak巴frequ巴ncyfor some tion to the fact there is still unc巴rtaintyas to wheth巴rtwo 3-day 

food groups. Comparing the sex-， age-， and total energy白adjusted DRs can correctly measure sodium intake，J4 there is a possibility 

intake of milk， eggs and fruits with that measured by FBC yielded that some responses were affected by respondents' knowledge of 

de-attenuat巴dPearson's correlation coefficients of more than 0.50. desirable answers in terms of health. It is also possible that sub-

The Spearman's correlations representing th巴reproducibilityof jects may have regarded the g巴neralJapanese term "koi aji" as 

thes巴itemswere more than 0.60. The question for intak巴ofalco- including other tastes， such as strong or h巴avytastes. Therefore， 

holic beverag巴scould also be considered valid and reproducible. we should be careful in interpr巴tingthis result. Further studies are 

Thes巴figuresare only slightly lower than those obtained from needed， including those using biological markers， such as mea-

som巴previousstudies using mor巳detailedFFQs， although direct surement of urinary salt巴xcretionor other dietary assessments. 

comparisons are inappropriat巴ina strict sense because of the dif- More interestingly， thos巴whor巴pli巴dthat th巴yconsumed 
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mainly fish rather than meat did巴atsignificantly less meat and 

animal fat. Likewis巴， those who did not pref，巴rfatty foods con-

sum巴dsignificantly less m巴at，animal fat， and polyunsaturated 

fatty acids. Th巴s巴foodbehavior items that are not directly related 

to a sp巴cificfood intake seemed to be surrogate measures of con-

sumption. Similar findings were obtained by Murphy巴taL using 

a 39-item food behavior checklist.12 This finding may be useful 

because if on巴foodb巴haviorcan be a surrogate measur巴ofcon-

sumption of many foods， inquiring about that specific food behav-

ior can save time and paper. Moreover， the result of epidemiolog-

ic or clinical studies dealing with these kinds of food behavior 

may be directly r巴latedto dietary recommendations， 

There are several limitations of the FBC First， the maximum 

frequency category of the FBC was "almost every day"， which 

may hav巴limitedth巴abilityof出巴 questionnaireto discriminate 

between individuals with very high consumption from those with 

somewhat high intakes.' For example， mean intake frequencies of 

vegetabl巴swere 0.84 and 0.86 per day in FBCl and FBC2， 

resp巴ctiv巴ly，and most subjects claim巴dto consume vegetables 

almost every day. The validity and reproducibility in the intake of 

vegetables were som巴whatinsufficient， and these values were 

lower than previous reports using fruit and vegetable modules17 or 

short food frequ巴ncyquestionnaires，16 In th巴setwo previous 

reports， subjects were asked to indicat巴thenumber of times veg-

巴tableswere consum巴dp巴rday， week， month， or year. A skewed 

distribution of the response seen in th巴presentstudy was proba-

bly the reason for the lack of validity. However， because there 

was a significant differenc巴inthe mean intake of vegetables by 

the fr巴quencycategory of the question， it is probably useful to 

screen low intak巴individualsfrom the population. 

Similarly， correlations r巴presentingvalidity of the intake of 

meat and fish were not high. Responses to either meat or fish 

were skew巴dto middle categories， indicating that these items 

would b巴 usefulto discriminate， or to screen populations with 

extremely high or low intakes， However， for the purpose of an 

epidemiologic study巴xploringthe main effect of a food on health 

statuses， FBC should be able to rank individuals by level of 

intake， 10 Thus， information on these food items should b巴collect-

ed in mor巴d巴tailin terms of the int 

slzes 

Second， th巴FBCdid not specify the preceding period during 

which the food items were consumed， Th巴subjectsw巴reasked to 

recall their usual diet since the FBCs were designed to obtain 

crud巴measuresof usual di巴tintake. However，出elack of refer-

巴ncetime period may hav巴contribut巴dto出esomewhat low cor-

relations observed because the time when the DR was carri巴dout 

may not be included in th巴referencetime p巴riodfor some sub-

Jects. 

Third， the FBC did not collect data on portion sizes， nor specify 

unit sizes of s巴rvingsfor each food item. It is reported that the 

conc巳ptof "usual" portion size varies significantly by indi vidual，' 

and so th巴lackof serving size information in several items would 

hav巴limitedtheir ability to detect between-person differ巴nc巴s.

Other methodological issues should also be kept in mind when 

mt巴rpretingthe pr巴sentfindings. First， only six days of dietary 

record may not accurately reflect a p巴rson'susual diet. Th巴refore，

W巴havecorrected the correlation coefficient between FBC and 

DR by adjusting for the random withirトP巴rsonvariation. This the-

oretically provides a value similar to that obtained with a large 

number ofr巴plicates，Jl 

The study subjects were a dietician course students and their 

family members， and may have been more accurately understood， 

recalled or reported their diet than general population. This may 

have resulted in overestimation of the validity coefficients. It is 

often practically difficult to obtain DRs in a random sample of the 

gen巴ralpopulation， because accurat巴lycompleting DR is a task 

requiring some knowledge. 

Th巴remay have be巴na learning effect of keeping DR in FBC2. 

As shown in Table 4， th巴correlationsbetween FBC2 and the DR 

were stronger than those between FBCl and DR It is possible to 

consider出atthis may be due to increased consciousness of one's 

own di巴tthrough出巴practiceof r∞ording food intake as well as 
the fact that FBC is based on memory of on巴'spast di巴t.

The int巴rvalbetween FBC 1 and DR was long巴rthan that 

between FBC2 and DR It is possible出atthe higher correlation 

coefficients observed between FBC2 and DR may be due to this 

difference in survey intervals. 

Although w巴perform巴dtransforrnation of dietary variables to 

increase norrnality in computing the Pearson's correlation coeffi-

cients， the criticism may be raised that a nonparametric method 

(e.g.， Spearrnan's rank correlation coefficients) should have been 

employed instead， Therefore， we have confirrned that this altema-

tive method yield巴dan almost identical result (data not shown)， 

We have also presented th巴meanintakes of each food item by the 

4・responsecategories. This additional analysis provided analo-

gous results regarding the validity of FBC. 

The intakes of sev巴ralfood groups and nutrients were com-

pared and listed according to the subjects' pr巴f巴r巴ncefor fatty 

taste and meatJfish di巴tarypattern. Although thes巴 comparisons

were planned in advance， the possibility remains of finding 

chance associations du巴tomultipl巴statisticaltests， Therefore， 

biological plausibility， evidence of a dose response， and consis-

tency of the result within and across studies must be considered in 

interpreting the present findings." 

Finally， because m巴anenergy intakes as well as average intakes 

of vegetables， fruit or meat by DR are low巴rcompared to those of 

same sex-and age-group from a dataset with a representative 

national sample，J6 underreporting in DR may have occurred， 

Although the absolute intake is not of major interest in出epresent 

study， i.巴.， relating FBC to DR， caution is n巴ededin interpreting 

the resul 

missed， 

In summary， the present results紅eof value because they h巴lp

to clarify the abilities and limitations of a simple FBC. In applica-
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tion， th巴coll巴ctionof data on egg， milk， fruit or alcohol intake by quency questionnaire. J Am Diet Assoc 1993;93:790-6. 

a simple FBC is justified. The intake of vegetables， meat and fish 11. B10ck G， Hartman AM， Naughton D. A reduced dietary ques-

should be assessed with a scale having more points and qu巴stions tionnaire: development and validation. Epidemiology 

on portion sizes. However， the FBC may still be useful in scr巴巴n- 1990; 1 :58-64 

ing high or low intak巴individualsfor these items. Asking prefer- 12. Murphy SP， Kaiser LL， Townsend MS， Allen LH. Evaluation 

ences for fatty taste or 泌氏ssmentof food intake patt巴rns，such as of validity of items for a food b巴haviorchecklist. J Am Diet 

for meat or fish， may also b巴useful. Assoc 2001;101:751・61

13. Kritchevsky D. Diet and atheroscJerosis. J Nutr H巴althAging 
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