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ABSTRACT

{1 Original Article {1

We examined the association between eating frequency of rice vs. bread at breakfast and nutrient and food-group
intake among 1771 female college students aged 18 — 20 years. The frequency of main staples at breakfast and the
nutrient and food group intake for the previous month were assessed with a validated self-administered diet history
questionnaire. We divided main staples into rice, bread, and noodles. As the eating frequency for noodles was almost
negligible, we computed the difference of eating frequency of rice minus that of bread (mean = 0.7 times/week) . Among
16 nutrients examined, the difference of eating frequency correlated significantly and negatively only with fat intake,
especially saturated fatty acid (SFA) (r=—0.31, p <0.001), and significantly and positively with the intake of n-3 poly-
unsaturated fatty acid, iron, sodium, protein, carotene, potassium, dietary fiber, and vitamin C (r=0.08 — 0.15, p <0.001)
after adjusting for the energy intake, the residential area, the population size, and the living status with their families. In
conclusion, the more frequent intake of rice compared to bread at breakfast correlated with the higher intake of the
several vitamins and minerals, and the lower intake of fat, especially SFA. The only unfavorable aspect of the rice group
was the higher sodium intake. (J Community Nutrition 4(2) : 83~89, 2002)

KEY WORDS : breakfast - rice - bread - nutrient intake * Japanese adolescents.

Introduction

The westernization of the diet has spread in Japan during
the past 50 years, characterized mainly by the increase in fat
intake and decrease in carbohydrate intake (Yoshiike et al.
1996) . However, since the mean fat intake of the Japanese
exceeded the upper limit of the recommended dietary allo-
wance (25% of total energy) in 1988 (Yoshiike et al. 1996),
the excessive Westernization of the diet has become a public

concern. Today, favorable aspects of the traditional Japanese
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dietary pattern are being reassessed.

Oriental diets, in which the Japanese diet is included, are
characterized by eating rice at meals, especially at breakfast.
Therefore, the main staple at breakfast can roughly differ-
entiate the eating pattern, either traditional Japanese or We-
stern. Some previous studies examined the constitution of
food consumption and found internal relationships among
food consumption (Toyokawa 1978). In one study, 19 food
groups were classified into two groups, i.e., a group consisting
of rice, pulses, miso (fermented soybean paste), salted vege-
tables, and seaweed, and a group consisting of breads, fats
and oils, meats and poultry, eggs, fruits, and beverages (Aka-
bane et al. 1977). In these studies, rice and bread were key
foods for characterizing the constitution of food consumption.
Also, dichotomous differentiation of diets by rice vs. bread
at breakfast has been used in some epidemiological studies
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as an indicator of Westernization of diets (Kato et al. 1990).
However, studies reporting correlation between rice- vs.
bread-eating behaviors and nutrient and food group intakes
have been scarce (Nagata et al. 1999).

Moreover, the westernization of the diet has progressed
further among children and adolescents than the older coun-
terparts (Ministry of Health and Welfare 1999a, Sasaki,
Tsuji 2000) .

We therefore examined the correlation between the eating
frequency of rice vs. bread at breakfast and nutrient and food
group intakes among adolescents, i.e., 1771 female college
students aged 18 — 20 years.

Subjects and Methods

1. Subjects and survey schedule

The subjects of our study were students who entered
dietetic courses of 22 colleges and technical schools in 13
prefectures in Japan in April 1997 (n=2069). The names of
22 colleges and technical schools have been described else-
where (Sasaki et al. 2000a) . The survey was conducted be-
tween 7" and 21% of April 1997. The 2063 students (2017
women and 46 men) responded to the survey (response rate =
99.7%) . The local staff of each school checked the sub-
mitted questionnaires. When missing and/or logical errors
were found, the staff asked the subjects to answer the que-
stions again. The questionnaires were checked at least once
by the local staff and once by the staff of our study center (AK
and SS). Most of the surveys were completed before the end
of May.

2. Questionnaires
We used two questionnaires : a self-administered diet hi-

story questionnaire (DHQ) (Sasaki et al. 1998a ; Sasaki et al.

1998b ; Sasaki et al. 2000b) and a questionnaire for general
life-style.

The former was a validated 16-page questionnaire on one-
month dietary habits. Questions about eating frequency of
main staples, i.e., rice, bread, and noodles at breakfast were
included in DHQ. The DHQ has been validated using three
different gold standards as follows. Firstly, we compared
nutrient intakes assessed by DHQ with those assessed by 3-
day dietary record among  middle-aged women. Pearson
correlation coefficients ranged from 0.33 to 0.75 (mean was
0.4 in 13 energy-adjusted nutrients (Sasaki et al. 1998a).

Also, the mean intakes assessed by the two methods were si-
milar (difference was 0 — 10% in three macronutrients and
0~23%in" micronutrients) (Sasaki et al. 1998a) . Secondly
we compared sodium and potassium intakes assessed by
DHQ with those of 24-hour urinary excretions among
female university students. Although Pearson correlation for
sodium was not significant (r=0.20), that for potassium was
significantly positive (r=0.40) (Sasaki et al. 1998b) . Thirdly,
we compared marine-origin n-3 polyunsaturated fatty acid
(PUFA) and carotene intakes assessed by DHQ with those
of serum concentrations, which have often been used as
reliable biomarkers, among** middle-aged men and women.
A significantly positive correlation was observed in both
nutrients (r=0." and 0. respectively, p < 0.001 for both)
(Sasaki et al. 2000b) . From these results, we have concluded
DHQ as reliable enough, although validity for the present
population was not directly examined.

The latter was a 4-page questionnaire designed for this
survey. It asked about general life-style factors including
residential (city/town/village) and living status. The resi-
dential area was specified as a place where the subject mainly
lived during the previous month.

3. Statistical analysis

Among the 2017 women who completed the questionnaire,
we selected 1771 women (88% of the women who completed
the questionnaire) according to the following criteria :

1) Subjects aged 18 — 20 years on the surveyed day

2) Subjects with information on the residential area and
living status

3) Subjects whose reported energy intake was more than
or equal to a half of the energy requirement of the lowest
physical activity category (1500kcal/day) and less than 1.5
times the energy requirement of the highest physical activity
category (2300kcal/day) (Ministry of Health and Welfare
1999b)

4) Subjects whose sum of frequency of main staples, i..,
rice, bread, and noodles, at breakfast was less than or equal to
7 times/week

5) Subjects whose main residential environment was in
Japan

The intakes of 16 nutrients and 14 food-groups were com-
puted using an ad-hoc algorithm and were used in the present
study. Polyunsaturated fatty acid to saturated fatty acid (SFA)
ratio (P/S ratio) and n-6 PUFA to n-3 PUFA ratio{n-6/n-3
ratio) were included in the analyses. The 147 foods calculated



from DHQ were grouped into 17 food groups, mainly, acc-
ording to the food composition tables of Japanese foods, 4*
revised edition. The categorization method has been described
elsewhere (Sasaki & Tsuji 2000) . In this study, because the
mean intakes were much lower than other food groups,
sweeteners, nuts, and mushrooms and sea vegetables were
included into confectioneries, pulses, and non-green and
yellow vegetables, respectively.

The residential areas were categorized into 12 blocks acc-
ording to the National Nutrition Survey of Japan (Ministry of
Health and Welfare 1999) . Because the subjects categorized
into 3 of these blocks were relatively few, they were in-
cluded in their neighboring regions. The residential towns
were also categorized into 3 groups according to population
size, i.e., cities with population of more than one million,
those of less than one million, and towns and villages. Living
status was categorized into 3 groups, i.e., living with family,
alone, and others.

The relative frequency of eating rice compared to that of
bread was computed as the difference between the two, i.e.,
the frequency of eating rice minus that of bread (times/week ) .
This value will be referred to as “rice vs. bread frequency
difference” hereafter.

Firstly, the mean frequency of breads at breakfast was
calculated by residential area, the size of residential area, and
living status. The effect of these 3 residential factors was
examined by a one-way analysis of variance (ANOVA) . The
effects were also examined by adjusting for the other two
residential factors.

Secondly, the mean nutrient and food-group intakes were
calculated by quintile of the rice vs. bread frequency differ-
ences. Energy-adjusted values by residual method were used
for the calculation (Willett & Stampfer 1986) . Energy-density
values were also included in the analysis for macronutrients.
The effect of the frequency was examined by ANOVA, ad-
justing for residential region, size of residential area, and
living status. Spearman correlation coefficients were also
calculated adjusting for the same factors. The analyses were
also done for body height, body weight, and body mass
index (BMI). Because they were not statistically different
among rice vs. bread frequency differences, the results are
not presented here.

All analyses were done using SAS statistic software, ver-
sion 6.12 (SAS Institute Inc., Cary NC, USA). Less than 5%

error is considered as statistically significant.
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Results

The mean (standard deviation (SD) ) age, body height, body
weight, and BMI were 18.1(0.4) years, 157.9(5.2)cm, 51.8
(7.0)kg, 20.8(2.6)kg/m’, respectively. They were not stati-
stically different by rice vs. bread frequency differences.

Eating frequencies of rice, bread, and noodles at breakfast
are shown in Table 1. The mean frequency of rice and
bread was 3.4 and 2.7 times/week respectively. 96%, of the
subjects had no noodles at breakfast. 1169 subjects (66% of
the subjects) had breakfast every morning, and 33 (2% of

Table 1. Number (percentage) of subjects by main staple at br-
eakfast(n=1771)

Frequency of breakfast Rice Bread Noodle Any
(times/week) n{%) n (%) n(%) n(%)

0 413(23) 449(25) 1697(96) 33( 2)

1 145( 8) 305017) 54( 3) 20C 1)

2 162( 9) 246(14) 18CH 342

3 181(10) 154( 9) 5(0) 48(3

4 158( 9) 129( 7) 10 78( 4

5 246(14). 135( 8) 100 180000

6 218(12) 112( 6) 0C 0 209012)

7 258(15) 241(14) G( Q) 1169(66)

SD : standard deviation.

Table 2. Frequency of rice at breakfast minus that of bread by
residential block, size of residential area(city/town/village), and
living status

N Mean + SD

Kanto Ii, Tohoku, Hokkaido 82 19+ 41
Kanto | 406 0.3=+47
Tokai, Hokuriku 262 0.6 4.7
Kinki | 147 -0.6 *+ 4.9
Kinki |1 100 -0.8 4.9
Chugoku 272 0.6+50
Shikoku 141 0.6+ 4.6
Kita-kyushu 195 1.6 47
Minami-kyushu 166 19+43
City with population> 1 million 306 -0.1 = 4.7
City with population <1 million 1018 0.6 +48
Town and village 447 1.3 £4.7
Living with families 1558 06+48
Living alone 149 02+x46
Other 64 22+44
1771 0.7+48

'One-way analysis of variance.
*Analysis of variance adjusted for other varicbles listed in the
table. SD : standard deviation.
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total subjects) had no breakfast.

Table 2 shows the mean (SD) rice vs. bread differences by
residential region, size of city/town/village, and living status.
The rice vs. bread difference were significantly different
among all 3 factors.

Table 3 shows mean energy and nutrient intakes by qu-
intiles of rice vs. bread frequency differences. Energy intake
was slightly and negatively correlated with rice vs. bread
frequency differences (r= —0.05, p < 0.05) . The mean intakes
of saturated fatty acid (SFA) and monounsaturated fatty acid
(MUFA) steadily decreased according to the increase in rice
vs. bread frequency differences. A significantly negative
correlation was observed for SFA, MUFA, n-6/n-3 ratio,
and total fat(r= —0.31 — —0.16, p <0.001). In contrast, P/S
ratio, the mean intakes of carbohydrate and carotene, stea-
dily increased according to the increase in rice vs. bread
frequency differences. A significantly positive correlation
was observed for P/S ratio, sodium, n-3 PUFA, carbohy-
drate, carotene, vitamin C, iron, protein, and potassium (r =
0.08 —0.23, p<0.001).

Table 4 shows the mean food group intakes by quintiles of
rice vs. bread frequency differences. A significantly negative
correlation was observed for confectioneries and dairy pro-
ducts (r=—0.34 — —0.10, p<0.001).. A significantly positive
correlation was observed for cereals, soup, pulses, fish, non-
green and yellow vegetables, seasonings, green and yellow
vegetables, and meats (r=0.09 — 0.43, p <0.001).

Discussion

We observed a clear difference of nutrient and food-group
intakes by rice vs. bread frequency differences. The dietary
pattern in the group with higher frequency of rice at breakfast
was relatively close to the “prudent dietary pattern” defined
by the factor analysis of the American diet, such as negative
correlation with fat, especially SFA, and positive correlation
with carotene and potassium (Hu et al. 1999). The only un-
favorable aspect in the rice group was the higher intake of
sodium. Although highly significant because of a large nu-
mber of subjects, low correlation coefficients with breakfast
type for some nutrients such as vitamin C, dietary fiber, and
potassium (r = 0.08 — 0.11) are probably not practically im-
portant.

In this study, we used a self-administered semiquantitative
dietary assessment questionnaire (Sasaki et al. 1998a, Sasaki

et al. 1998b, Sasaki et al. 2000b) . Since it did not observe
actual dietary habits, the results should be cautiously inter-
preted. In order to avoid possible inaccuracy as much as po-
ssible, we used the validated questionnaire with reasonable
validity as previously described. Moreover, to obtain a re-
liable eating frequency of main staples, a certain number of
days, e.g., at least one week, were needed. Therefore we used
the questiorinaire that examined one-month dietary habits. A

We did not consider the eating frequency of noodles at
breakfast. It might have obscured the results. However, 96%
of the subjects had no noodles at breakfast, and 99% of the
subjects had breakfast with noodles once per week or less.
Therefore the exclusion of eating frequency of noodles from
the analysis was not thought to have seriously distorted the
results. We did the same analyses using the data of the sub-
jects with no noodles at breakfast (n=1697), and the results
have not materially changed (data not shown).

In this analysis, the 33 subjects without breakfast were
included in the category for the subjects with equal eating
frequency for rice and bread at breakfast. However, the dietary
habits may be different from each other. We did the same
analyses excluding these 33 subjects(n = 1738), and the
change in the results has been negligible (data not shown).
We also did the same analyses using only the subjects who
did not skip breakfast(n = 1131). Again, the results were
almost the same (data not shown) .

One previous study examined nutrient intakes by type of
breakfast, i.e., Western (bread) and Japanese (rice) types, and
failed to observe any statistical difference except crude fiber
among 18 nutrients examined between the two groups (Na-
gata et al. 1999). Several reasons were postulated for the
discrepancy of the results. First, the present study asked
frequency of rice and bread at breakfast by times per week,
whereas the previous study dichotomously asked the do-
minant type, i.e., breakfast with rice or with bread. Secondly,
the questionnaire used in the present study was more com-
prehensive and complicated to capture dietary habits with
higher validity than that used in the large-scale epidemiolo-
gical study where a high level of feasibility was required
(Shimizu et al. 1999) . Thirdly, the age-range was higher, 35
years and over, in the previous study, whereas the present
study examined young females with a wider variety for break-
fast type.

In the previous studies, bread intake positively correlated

with intakes of meats and poultry, and fruits (Akabane et al.
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1977) . However, in the present study, the higher frequency
of rice, i.e., the lower frequency of breads, correlated with
the higher intakes of meats and fruits (Table 4). Because a
23-year interval exists between the two surveys, the con-
stitution of food consumption may have changed during this
period. One study suggested this possible change by an an-
alysis using two dietary data collected in 10-year intervals
(Nishikawa, Toyokawa 1999) . Moreover, the present study
used the frequency of rice minus bread intake and the effects
of residential factors were adjusted for by multivariate an-
alysis. In contrast, the previous studies have more simply
examined the correlation between food intakes. The com-

parison of the results may therefore be difficult.

Conclusion

The type of main staple at breakfast, simply rice vs. bread,
could differentiate individuals into two types of dietary ha-
bits, i.e., traditional Japanese or Western types. Also, a simple
suggestion to increase frequency of rice compared to that of
breads may partly help to decrease the intake of SFA and
MUFA and to increase the intake of nutrients, that may help
to prevent cardiovascular disease and cancer, such as n-3
PUFA and carotene, although continuous caution is necessary
for more reduction of sodium intake. Further studies are
needed to examine whether or not similar results are observed
in other Japanese and East Asian populations where rice has
been the main staple and Westernization of the diet has

occurred.
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