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This study examined the reproducibility of information obtained from a questionnaire covering dietary and other information by comparing the
answers to the questionnaires with answers to the same questions one year later. Answers from 191 men and 220 women, aged 40 to 65, in
Fukuoka prefecture, Japan were compared. The surveys were conducted in November 1989 and November 1990. In the second survey, 97.2% of
the first respondents answered. The concordance between the two responses was high, and the differences between the mean intakes from the
two surveys were within 5% for 7 food items and within 15% for 14 food items among the 20 items about which the respondents were asked. The
intraclass correlation coefficients varied from 0.30 for eggs to 0.62 for milk, with 16 items greater than 0.4. The differences in reproducibility
between the sexes and two age categories were not significant. Close values also were obtained for the estimated consumption of salt. A substan-
tially high reproducibility was observed on items regarding drinking and smoking; most of the kappa statistics and the intraclass correlation coeffi-
cients were between 0.5 and 0.9. The above reproducibility on individual food items was comparable to or better than those reported from other
studies. The results of the present study thus indicate that the self-administered semiquantitative food intake questionnaire used for our cross-sec-
tional study is useful for epidemiologic studies to assess the association between diet and various diseases. In particular, the present questionnaire
is highly dependable regarding the overall group intake of foods. The information on smoking, drinking, and other items obtained by this question-
naire also seemed to be sufficiently reliable for epidemiologic surveys. - Environ Health Perspect 1 02(Suppl 8):5-10 (1994)
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Introduction
It is well known that dietary habits, smok-
ing, and drinking are highly related to the
occurrence of heart disease, cerebrovascular
accidents, cancer, diabetes, and other seri-
ous diseases. To investigate the association
between diet and various diseases, the pre-

cise assessment of dietary habits in humans
is critical. We developed a self-adminis-
tered questionnaire for a cross-sectional
study in six prefectures in Japan to clarify
some of the risk factors for cancer, espe-

cially gastric cancer. The self-administered
questionnaire was designed primarily to

assess dietary habits as well as drinking,
smoking, and other practices. The present
reproducibility study evaluated the reliabil-
ity of the information obtained using that
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questionnaire. High reproducibility would
show that the data of our cross-sectional
study are reliable, and would give general
indications of whether a dietary assessment
using the questionnaire is useful for epi-
demiologic studies on the relationship
between diet and cancer, and possibly diet
and some other diseases. This is particu-
larly important for Japan because only a
few studies on the reliability of information
from a questionnaire have been reported
previously in this country.

Subjects and Methods
The subjects consisted of 411 residents
(191 men and 220 women) in Fukuoka
prefecture, Japan. The age and sex distribu-
tion of the subjects is shown in Table 1.
The survey was designed primarily to assess
the lifestyle of adults between 40 and 65
years old. They were randomly selected resi-
dents in the districts of three health centers
in Fukuoka prefecture. We questioned
them regarding their lifestyle in November
1989 and again in November 1990 using

Table 1. Age and sex distribution of subjects.

Age
40-49 (%) 50-65(%) Total (%)

Men 81 (19.7) 110 (26.8) 191 (46.5)
Women 103 (25.1) 117 (28.4) 220 (53.5)
Both sexes 184 (44.8) 227 (55.2) 411 (100.0)

the same questionnaire. In the second survey,
97.2% of the first respondents answered
the questionnaire.

The 20 food items surveyed are shown
in Table 2. We tried to make a comprehen-
sive investigation of dietary habits, and
included all food items reported to have an
association with gastric cancer. For each
food item, we determined the frequency of
consumption by asking the number of
times each food item was consumed within
a given interval. The responses were catego-
rized into no consumption, 1 to 3 times a
month, 1 to 3 times a week, 4 to 6 times a
week, daily, twice a day, and 3 times a day.
The respondents were asked to circle the
appropriate box. Next, we asked the
respondents about portion size. To accu-
rately estimate portion size, we showed par-
ticipants a color photograph of the actual
portion for each food. The respondents
could indicate that the amount of the food
consumed was about half the size of the
photograph, 70 to 80%, the same, or 1.5
times as much. If consumption did not
match the answer choices, then the respon-
dents were asked to specify exactly how
large the portion was in comparison to the
portion size shown in the photo. The con-
sumption of all food items was then esti-
mated by multiplying the frequency by the
portion size.
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Table 2. Mean dietary intakes (g/day), their 95% confidence intervals (Cl), and intraclass correlation coefficients
(r) from two questionnaires.

Questionnaire 1 Questionnaire 2
Mean-la 95% Cl Mean-2b 95% Cl Ratioc r

Rice 562 536 - 589 536 510 - 563 0.95 0.59
Misosoupd 136 123-150 124 114-135 0.91* 0.54
Potatoes 22.8 20.7 - 25.3 21.4 19.3 - 23.6 0.94 0.43
Green vegetables 33.9 30.7 - 37.6 33.6 30.6 - 36.8 0.99 0.45
Raw vegetables 18.9 16.6 - 21.4 17.8 15.7 - 20.1 0.94 0.42
Fruits 79.9 67.8 - 94.2 90.9 81.4 -101.6 1.14 0.36
Bean curd 44.9 40.5 - 49.8 46.3 42.6 - 50.2 1.03 0.35
Products with soybean 5.10 4.27 - 6.09 5.83 4.94 - 6.89 1.14 0.41
Strongly pickled vegetablese 9.93 8.66 - 11.37 7.96 6.87 - 9.20 0.80* 0.47
Lightly pickled vegetablesd 9.37 7.90 - 11.11 7.54 6.33 - 8.99 0.80 0.46
Plum pickled in salte 1.12 0.95 -1.32 1.30 1.11 - 1.51 1.16 0.55
Milk 19.1 14.4 - 25.4 30.5 23.5 - 39.5 1.60* 0.62
Eggs 19.5 16.9 - 22.6 24.3 22.4 - 26.4 1.25 0.30
Meats 22.6 20.5-24.8 25.9 23.5-28.6 1.15** 0.52
Fresh fish 42.2 39.0 - 45.7 42.6 39.4 - 46.1 1.01 0.47
Salted fishe 3.51 3.07 - 4.01 4.07 3.56 - 4.66 1.16 0.34
Dried fishd 2.38 2.06 - 2.74 2.28 2.00 - 2.61 0.96 0.43
Boiled foods in sweetened 1.09 0.92- 1.29 1.07 0.91 - 1.25 0.98 0.50

soy saucee
Salted fish eggse 0.841 0.710 - 0.991 0.823 0.701 - 0.961 0.98 0.53
Squid pickled in salt, sea-urchin 0.265 0.216-0.320 0.296 0.244-0.356 1.12 0.59

eggs pickled in salte
Salt-if 4.37 4.12 - 4.63 4.03 3.79 - 4.28 0.92 0.55
SalIt-29 2.25 2.09 - 2.41 2.17 2.01 - 2.34 0.96 0.51

'Mean intake from questionnaire 1. bMean intake from questionnaire 2. CRatio=questionnaire 1 mean
intake/questionnaire 2 mean intake. dSalted food (salt concentration 0.8-5.0%). 'Highly salted food (salt concen-
tration > 5%). fSalt-1 is the estimated intake from all salted foods (dand e). 9Salt-2 is the estimated intake of salt
from highly salted foods (e). *p< 0.05, **p< 0.01 (Wicoxon rank-sum test).

Table 3. Mean dietary intakes (g/day) and intraclass correlation coefficients (r) from two questionnaires for males
and females.

Males Females
Mean-1a Mean-2b Ratio' r Mean-ia Mean-2b Ratio r

Rice 687 669 0.97 0.45 473 442 0.93 0.57
Miso soupd 140 129 0.92 0.50 132 119 0.90 0.60
Potatoes 19.6 19.2 0.98 0.41 26.1 23.4 0.90 0.44
Green vegetables 32.2 31.3 0.97 0.50 35.6 35.7 1.00 0.40
Raw vegetables 16.8 16.3 0.97 0.41 20.8 19.1 0.92 0.43
Fruits 60.2 69.8 1.16 0.36 102 114 1.12 0.33
Bean curd 48.7 49.1 1.01 0.36 41.8 44.0 1.05 0.33
Products with soybean 4.65 5.25 1.13 0.41 5.54 6.39 1.15 0.42
Strongly pickled vegetablese 10.9 8.25 0.76 0.52 9.16 7.71 0.84 0.42
Lightly pickled vegetablesd 8.88 6.88 0.77 0.44 9.82 8.17 0.83 0.49
Plum pickled in salte 1.29 1.38 1.07 0.54 0.992 1.23 1.24 0.55
Milk 18.5 29.4 1.59 0.61 19.7 31.5 1.60 0.62
Eggs 20.4 25.8 1.26 0.33 18.8 23.1 1.23 0.27
Meats 24.4 26.9 1.10 0.47 21.1 25.1 1.19* 0.56
Fresh fish 48.5 48.2 0.99 0.49 37.4 38.2 1.02 0.44
Salted fishe 3.58 4.56 1.27 0.39 3.46 3.69 1.07 0.28
Dried fishd 2.69 2.38 0.88 0.40 2.14 2.20 1.03 0.45
Boiled foods in sweetened 1.28 1.08 0.84 0.47 0.944 1.05 1.11 0.52

soy saucee
Salted fish eggse 1.04 0.875 0.84 0.52 0.695 0.780 1.12 0.53
Squid pickled in salt, sea-urchin 0.388 0.446 1.15 0.61 0.181 0.197 1.09 0.52
eggs pickled in salte

Salt-1l 4.70 4.32 0.92 0.58 4.10 3.79 0.92 0.51
Salt-29 2.46 2.35 0.96 0.52 2.07 2.03 0.98 0.50

'Mean intake from questionnaire 1. bMean intake from questionnaire 2. CRatio=questionnaire 1 mean intake/
questionnaire 2 mean intake. dSalted food (salt concentration 0.8-5.0%). 'Highly salted food (salt concentration
> 5%). 'Salt-1 is the estimated intake from all salted foods (d and e). 'Salt-2 is the estimated intake of salt from
highly salted foods (e). *p< 0.05 (Wilcoxon rank-sum test).

Since the distribution of the intake values
of most food items was skewed toward
higher values, all food intake values were
log1o transformed before analysis. Some
people reported no consumption for
uncommon food items, so 1.0 was added
to all values before transformation.
Although the resulting distributions were
not strictly normal, they did not include
any serious outliers. The mean food intakes
calculated by the two questionnaires were
then compared after the log transforma-
tion. The homogeneity of the distributions
of the repeated questionnaire was then
evaluated by the Wilcoxon rank-sum test
for each food item. We computed the intra-
class correlation coefficient as a measure of
reproducibility for dietary consumption
calculated from the two questionnaires.
The coefficient quantifies the extent of the
within-subject agreements relative to the
between-subject agreements (1). For all
categories except dietary intake, we calcu-
lated the proportion of agreement. The
intraclass correlation coefficients also were
computed for ordinal data such as the
amount of alcohol consumption and the
number of cigarettes smoked. The repro-
ducibility of the categorical data was evalu-
ated by the kappa statistic. Kappa is the
proportion of agreement after chance
agreement is removed (2).

The following guidelines were used to
evaluate kappa: below 0.20 indicated slight
agreement, 0.21 to 0.40 fair, 0.41 to 0.60
moderate, 0.61 to 0.80 substantial and
0.81 to 1.00 almost perfect (3). Although
there is still some controversy as to whether
or not this guideline, along with a similar
one (4) for the range of acceptability, is
adequately informative (5), we used it
because there seems to be no appropriate
alternative. Since the intraclass correlation
coefficient is analogous to kappa (6), this
guideline was also used for the intraclass
correlation coefficient. Because the purpose
of this study was to quantify reproducibil-
ity rather than to test the null hypothesis of
agreement by chance, the p values were not
presented.

The homogeneity of the intraclass cor-
relation coefficients across the groups of
subjects was tested with the t-approxima-
tion approach described by Kraemer (7).
The statistical analyses were conducted
using SAS, SAS Institute (Cary, NC) at the
Computer Center, Kyushu University. The
significance level of all statistical tests was
0.05.
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Results
Table 2 shows the means, their 95% confi-
dence intervals, the ratios of means, and
intraclass correlation coefficients regarding
intakes of 20 food items and the consump-

tion of salt; the latter was estimated in two
ways. The two questionnaire surveys pro-

duced closely similar results. The differ-
ences in the mean intakes from the two
surveys were within 5% for 7 food items
and within 15% for 14 items. (Table 2
shows the ratio of the two means.) The
intakes from the two surveys, tested with
the Wilcoxon rank-sum test, were not sig-
nificantly different for 16 items (two-sided,
the significance level was 0.05.)

The intraclass correlation coefficients
varied from 0.30 for eggs to 0.62 for milk,
with 16 items greater than 0.4. The mean

(±SE) of the correlation coefficient was

0.47 (±0.02). The correlation coefficients
showed a moderate reproducibility for
most food items.
We estimated consumption of salt in

two ways. Estimation 1 represented the
intake of salt from all salted foods listed on
the questionnaire, while estimation 2 was

from highly salted foods only, such as

strongly-pickled vegetables and salted fish.
They are shown as Salt-I and Salt-2 in
Table 2. The differences in the mean

intakes at the two surveys were 8% for Salt-
1 and 4% for Salt-2. Their intraclass corre-

lation coefficients were 0.55 and 0.51,
respectively. Thus, the two surveys pro-

vided similar values for the consumption of
salt, and the reproducibility was moderate.

It is also of interest to see whether or

not dietary reproducibility differs by gender.
The mean and the intraclass correlation
coefficient for the intake of the 20 food
items listed and the estimated consumption
of salt are shown separately for men and
women in Table 3. The reproducibility of
the mean food intake was similar between
men and women. Of the 20 food items,
the difference in the mean intake from the
two surveys was less than 15% for 12 food
items in men, and for 13 food items in
women. The gender difference in the
reproducibility of the mean intake of salt
was also small. For men and women, the
mean salt intake from the first question-
naire and the second were almost the same.

The difference in the intraclass correla-
tion coefficients between the sexes was also
small for most food items. The intraclass
correlation coefficients of 13 items were

greater than 0.4 in men while those of 15
items were greater than 0.4 in women. For
the intake of all food items and salt, no sig-
nificant difference was found between men

Table 4. Mean dietary intakes (g/day) and intraclass correlation coefficients (r) from two questionnaires for two
age groups.

Age 40-49 Age 50-65
Mean-i a Mean-2b RatioC r Mean-l a Mean-2b RatioC r

Rice 579 546 0.94 0.53 549 527 0.96 0.65
Misosoup 124 116 0.94 0.59 146 131 0.90 0.50
Potatoes 21.1 21.1 1.00 0.35 24.4 21.6 0.89 0.49
Green vegetables 31.0 30.3 0.98 0.55 36.5 36.5 1.00 0.37
Raw vegetables 18.9 17.7 0.94 0.45 18.8 17.8 0.95 0.40
Fruits 71.4 87.9 1.23 0.30 87.7 93.5 1.07 0.42
Bean curd 42.6 45.8 1.08 0.36 46.9 46.7 1.00 0.34
Products with soybean 5.05 5.66 1.12 0.35 5.14 5.98 1.16 0.46
Strongly pickled vegetablese 10.37 6.85 0.66* 0.44 9.58 8.99 0.94 0.48
Lightly pickled vegetablesd 8.31 6.20 0.75 0.39 10.3 8.83 0.86 0.51
Plum pickled in salte 1.05 1.23 1.17 0.53 1.18 1.35 1.14 0.56
Milk 18.2 38.1 2.09** 0.50 19.9 25.4 1.28 0.69
Eggs 19.6 23.8 1.21 0.29 19.5 24.8 1.27 0.30
Meats 29.0 32.2 1.11 0.40 18.4 21.7 1.18* 0.55
Fresh fish 41.7 40.4 0.97 0.56 42.7 44.5 1.04 0.40
Salted fishe 4.22 4.21 1.00 0.40 3.03 3.97 1.31 0.29
Dried fishd 2.86 2.49 0.87 0.42 2.04 2.13 1.04 0.43
Boiled foods in sweetened 1.11 0.983 0.89 0.51 1.07 1.14 1.07 0.49

soy saucee
Salted fish eggse 1.03 0.943 0.92 0.55 0.708 0.735 1.04 0.50
Squid pickled in salt, sea-urchin 0.345 0.418 1.21 0.53 0.209 0.217 1.04 0.63
eggs pickled in salte

Salt-i f 4.24 3.69 0.87* 0.56 4.48 4.33 0.97 0.53
Salt-29 2.27 2.00 0.88 0.56 2.22 2.32 1.05 0.48

"Mean intake from questionnaire 1. bMean intake from questionnaire 2. CRatio=questionnaire 1 mean
intake/questionnaire 2 mean intake. dSalted food (salt concentration 0.8-5.0%). 'Highly salted food (salt concen-
tration > 5%). fSalt-1 is the estimated intake from all salted foods (dand e). gSalt-2 is the estimated intake of salt
from highly salted foods (e). *p<0.05, **p<0.01 (Wicoxon rank-sum test).

and women in the intraclass correlation
coefficients. In addition, the mean of the
intraclass correlation coefficients for 20
food items did not differ significantly
between the sexes (matched paired t-test).

In Table 4, the means of the food and
salt intakes and the intraclass correlation
coefficients from the repeated question-
naires are shown separately for age groups
40 to 49 and 50 to 65. The reproducibility
of the mean food intakes was similar
between the two age groups. Regarding the
20 food items, the difference in the mean
intakes from the two surveys was less than
15% for 13 food items in the 40 to 49
group, and for 15 food items in the 50 to
65 group. For both estimations of salt, the
difference in the mean consumption was
12 to 13% for the 40 to 49 group, whereas
the difference was less than 5% for the 50
to 65 group.

The difference in the intraclass correla-
tion coefficients was similar for the two age
groups for most food items. The intraclass
correlation coefficients of 14 items were
greater than 0.4 in the 40 to 49 group,
while those of 16 items were greater than
0.4 in the 50 to 65 group. For some food
items, however, a significant difference in
the intraclass correlation coefficient was

found between the two age groups. The
intraclass correlation coefficients of green
vegetables and fresh fish for the 40 to 49
group were significantly higher than those
for the 50 to 65 group (p<0.05), whereas
the correlation coefficient of milk for the
50 to 65 group was significantly higher
than that for the 40 to 49 group (p<0.01).
The difference in the mean intraclass corre-
lation coefficients between the age groups
was not significant (p > 0.05, matched
paired t-test). On the whole, the repro-
ducibility was similar between the two age
groups.

Table 5 shows the reproducibility of the
items concerning drinking alcohol and
smoking. Reproducibility was presented
separately for men and women. The agree-
ment for drinking was approximately 0.9
and its kappa was greater than 0.7 for both
men and women. For most types of alco-
holic beverages, the values of the kappa
were between 0.4 and 0.7. The intraclass
correlation coefficients for the amount of
drinking and the age when individuals first
started to drink were between 0.57 to 0.72.
For smoking, the kappa values were 0.8
and 0.89 for men and women, respectively.
These data demonstrated a substantially
high to almost perfect reproducibility
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Table 5. Proportion of agreement, kappa, and intraclass correlation coefficients (r) for two questionnaires on
ddrinking and smoking.

Males Females
Proportion of Proportion of

Item n agreement Kappa r n agreement Kappa r

Liquor drinking habit 190 0.91 0.77 218 0.90 0.73
Sake 142 0.83 0.64 41 0.78 0.56
Distilled liquor (Shochu) 142 0.82 0.61 41 0.88 0.38
Distilled liquor (Awamori) 142 0.99 -a 41 1.00 1.00
Beer 142 0.75 0.49 41 0.78 0.38
Whiskey 142 0.85 0.13 41 0.90 0.66
Miscellaneous 142 0.98 -a 41 0.93 a

Amount of drinking 135 0.57 0.57 41 0.78 0.60
Age at first drink 135 0.39 0.59 38 0.37 0.72
Smoking habit 189 0.88 0.80 219 0.99 0.89

Year when last smoked 41 0.27 0.82 b b b
Number of cigarettes smoked 143 0.51 0.61 13 0.54 0.81
Age when first began smoking 136 0.40 0.80 13 0.39 0.76

aKappa not shown due to large variance. bSample size too small to calculate.

Table 6. Proportion of agreement, kappa, and intraclass correlation (r) for two questionnaires on miscellaneous
items.

Item n Proportion of agreement Kappa r

Blood recipient or not 409 0.97 0.74
Age when blood transfusion received 21 0.48 0.63
Prefecture of residence during childhood 407 0.99
Ever employed 403 0.93 0.48
Type of job 253 0.81

regarding drinking and smoking.
On other miscellaneous items, repro-

ducibility was also analyzed and is shown
in Table 6. The items on blood transfusion
showed moderate to substantial repro-
ducibility. The kappa for previous blood
transfusions received was 0.74, while the
intraclass correlation coefficient for the age
at the time of receiving a blood transfusion
was 0.63.

Discussion
As stated, the precise measurement of
dietary habits is by no means an easy task.
Therefore, many investigators have exam-
ined reproducibility to check the reliability
of dietary information using various meth-
ods of assessments (8-21). Unfortunately,
only a few studies have yet been reported
on this subject in Japan (10, 22); and
these studies have been greatly limited in
that the dietary questions were very simple
and only the frequency of dietary intake
usually was assessed. The present study is
probably the first reproducibility study
conducted in Japan using a comprehensive,
semiquantitative questionnaire. Hankin et
al. (11,12) examined reproducibility among
Japanese-Americans in Hawaii; however
the dietary habits of Japanese-Americans

may be substantially different from those of
indigenous Japanese living in Japan.

In this study, we assumed that the
dietary habits in Fukuoka prefecture are
stable between the two questionnaires.
Although the dietary habits were not sur-
veyed specifically in Fukuoka prefecture
from 1989 to 1990, the Ministry of
Welfare in Japan surveys the dietary and
nutritional intake of Japanese on an annual
nationwide scale known as the National
Nutritional Survey (NNS). According to
the NNS (23,24), the mean (± SE) ratio of
consumption of some food items common
to the food items used in this study in
1989 and 1990 was 0.99 (± 0.08) in the
northern Kyushu district where the study
took place. Thus, the respondents' dietary
habits during the 2 years seemed to be the
same; if they changed, the magnitude is
probably very slight.

The present study was concerned pri-
marily with the reproducibility of studies of
individual food intake; similar studies have
been reported elsewhere (8-10,13,19). All
previous authors adopted different meth-
ods, such as interviewing the subjects or
using self-administered questionnaires.
Some questionnaires used color pictures to
show portion size and some merely stated a

unit size. For the sake of comparison, we
computed Pearson's correlation coefficient
(r), Spearman's r, and Kendall's rwhenever
necessary.

Nomura et al. (14) reinterviewed 109
men using the same questionnaire after a 6
month interval and 111 men after a 2 year
interval. For 19 food items common to
those used in our study, the means (± SE)
of Kendall's r were 0.32 (± 0.04) for the 6-
month group and 0.29 (± 0.03) for the 2-
year group, while the present study showed
that the mean Kendall's rwas 0.39 (± 0.02).

Fukao et al. (10) sent out the same self-
administered questionnaire on food con-
sumption to 3157 men and women after
an interval of 5 month. The means (± SE)
of the proportion of exact agreement and
kappa were 0.43 (± 0.02) and 0.20 (± 0.02),
respectively, for the 19 food items that
overlapped with ours. Since Fukao et al.
surveyed only the frequency of food intake,
we also calculated the proportion of exact
agreement and kappa for frequency of con-
sumption. In the present study, the means
(± SE) of the proportion of exact agreement
and kappa were 0.46 (± 0.02) and 0.25
(± 0.02), respectively, and showed better
agreement than their studies.

Salvini et al. (19) evaluated repro-
ducibility on a self-administered food fre-
quency questionnaire administered twice at
a 12 month interval for 173 women from
the Nurses' Health Study. In their ques-
tionnaire, a standard serving size was
specified for each food. Of the 24 food
items that overlapped with ours, the mean
(± SE) of Pearson's r was 0.51 (± 0.02),
which showed a slightly better agreement
than ours, 0.47 (± 0.02). The subjects in
the study by Salvini et al., however-all
nurses-were well educated and this factor
may be associated with the higher repro-
ducibility. Colditz et al. (9) reported the
reproducibility of a semiquantitative food
frequency questionnaire completed by the
participants in the Nurses' Health Study
and repeated 9 months later. For 24 food
items common to those used in the present
study, the mean Pearson's r (± SE) was 0.52
(± 0.02), a slightly higher value than ours,
0.49 (± 0.02).

Bueno de Mesquita et al. (8) tested the
reproducibility of a food frequency ques-
tionnaire used in a case-control study.
They conducted two studies 12 months
apart, each using 63 men and 54 women.
The mean (± SE) of the Pearson's r for the
18 food items overlapping with our study
was 0.64 (± 0.04) and 0.64 (± 0.03). These
coefficients are much higher than ours,
probably because the subjects were inter-
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viewed by the same trained dietitian and
were assisted by other household members.

Jacobsen and B0naa (13) assessed the
reproducibility of a self-administered ques-
tionnaire by comparing answers from 201
men and women to questions in two sur-
veys approximately 1 year apart. The repro-
ducibility expressed by Spearman's r was
0.61 and the proportion of agreement in
the consumption category was 0.63 for six
food items, which were comparable to
ours. In our study, the means (± SE) of
Spearman's r and the proportion of exact
agreement were 0.49 (± 0.02) and 0.46,
respectively. The men and women
included in Jacobsen and B0naa's study
were selected from the general population,
were willing to attend a health screening,
and later were selected because of previ-
ously unrecognized mild hypertension and
a higher-than-desirable total serum choles-
terol value. These selection factors also may
be associated with higher reproducibility.

Overall, the reproducibility obtained by
our study was better than or comparable to
other studies, even though the subjects were
randomly selected from the general popula-
tion. Color photographs of actual portion
sizes used in our questionnaire probably
contributed to the high reproducibility.

One disadvantage of this study is that
the estimation of nutrient intake was not
done due to practical reasons. Only salt
intake was estimated, and the intraclass
correlation coefficients for the two estima-
tions were 0.55 and 0.51, respectively.
Rimm et al. (18) and Pietinen et al. (15)
reported that the reproducibility on
sodium intake was 0.72 and 0.70, respec-

tively. However, their studies are not com-
parable to ours because the former was
conducted on selected subjects-male
health professionals-while the latter
examined the reproducibility of the ques-
tionnaire distributed three different times.

Among the studies dealing with the
reproducibility of nutrients (8,11,12,18,
25), the intraclass correlation coefficients,
Pearson's r, and Spearman's r, ranged from
0.12 to 0.87 and most fell into a range
between 0.5 and 0.6. As stated, our study
was not intended to estimate nutrient
intake. With regard to salt intake, the
intraclass correlation coefficients, Pearson's
r and Spearman's r ranged from 0.49 to
0.56 for the two estimates of salt intake in
our study.

Several other studies have investigated
the reproducibility of responses for drinking
alcoholic beverages and smoking. Kelly et al.
(26) reported the reliability, expressed by
kappa, of the answers to questions on the
current status of cigarette smoking and
alcohol drinking. In their study, the kappa
values for cigarette smoking and alcohol
drinking were 0.81 and 0.47, respectively.
The intraclass correlation coefficient for
number of cigarettes smoked per day was
0.69, and for years since stopping smoking
was 0.86. Bueno de Mesquita et al. (8)
reported that the reproducibility (Pearson's
r) of the daily intake of alcoholic beverages
was 0.96 and 0.78 in their two studies. In
the present study, the reproducibility
(kappa) of drinking was 0.77 for men and
0.73 for women, while that of smoking was
0.80 for men and 0.89 for women. The
intraclass correlation coefficients on

amount of drinking, number of cigarettes
smoked, and year the subject last smoked
ranged from 0.57 to 0.82. These high val-
ues of reproducibility were also comparable
to those of the above studies.

In the current study, the reproducibility
of the question on previous blood transfu-
sion received also was evaluated. Blood
transfusions have been done only rarely in
recent years in Japan. Therefore, even if
some subjects may have received a blood
transfusion after the first questionnaire sur-
vey, the number would be very small.
Other items, such as working status, type
of job, and smoking and drinking history,
may change after the first survey. Thus, the
reproducibility on these items reported in
the current study would be the minimum
estimates.

In summary, the mean values of the
food intake obtained by the two question-
naire surveys were close, in spite of the 1
year interval and the nature of the self-
administered questionnaire. The intraclass
correlation coefficients showed a moderate
agreement for individual food intakes and
estimated salt intakes. These results thus
indicate that the semiquantitative food
intake questionnaire used for our cross-sec-
tional study is useful for assessing dietary
intake and, in particular, for evaluating the
dietary habits of the group. For most items
regarding drinking, smoking, and blood
transfusion, the reproducibility was sub-
stantially high, and thus was considered
reliable when used in conjunction with the
epidemiologic survey.
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