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Abstract

Objective: To assess dietary behaviours and related lifestyles according to the pres-
ence or absence of skipping breakfast.

Design: We analysed the cross-sectional data from a baseline survey of a large-
scale population-based cohort study in Japan conducted in 2011-2016.
Participants provided information on dietary behaviours and lifestyles through a
self-administered questionnaire. Skipping breakfast was defined as not eating
breakfast at least once a week and was classified according to the frequency of
skipping breakfast as 1-2, 3—4 or >5 times/week.

Setting: Sixteen municipalities in seven prefectural areas across Japan under the
Japan Public Health Centre-based prospective study for the Next Generation.
Participants: 112 785 residents (51 952 males and 60 833 females) aged 40-74
years.

Results: After adjustment for age, socio-demographic status, drinking status and
smoking status, individuals who skipped breakfast at least once a week, compared
with those who ate breakfast every day, were more likely to have adverse dietary
behaviours such as frequent eating out (multivariable OR = 2-08, 95 % CI (1-96,
2:21) in males and 2-15, 95 % CI (1-99, 2-33) in females), frequent eating instant
foods (1-89, 95 % CI (1-77, 2-01) in males and 1-72, 95 % CI (1-56, 1-89) in females).
They had late bedtime (1-85, 95 % CI (1:75, 1-95) in males and 1-98, 95 % CI (1-86,
2-11) in females) and living alone (2:37, 95 % CI (2-17, 2-58) in males and 2-02, 95 %
CI (1-83, 2-:21) in females), using the logistic regression model.

Conclusions: Both adult males and females who skipped breakfast were likely to
eatout, to have a dietary habit of eating instant foods and have lifestyles such as late
bedtime and living alone than those who ate breakfast.
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Skipping breakfast and other behaviours

Eating breakfast may be an important dietary behaviour for
cardiometabolic health. Several previous cross-sectional
studies showed that individuals who skipped breakfast
seemed to have an increased prevalence of obesity=>,
abdominal obesity®, dyslipidaemia®, higher serum insu-
1in® and high blood pressure®, and worse health-related
quality of life®”. A randomised crossover trial of ten normal-
weight females who underwent 2 weeks of eating or skip-
ping breakfast separated by 2-week intervals showed that
skipping breakfast resulted in higher fasting total and LDL
cholesterol levels®. Furthermore, prospective studies also
showed the association of skipping breakfast with weight
gain™, abdominal obesity®®”, obesity®, metabolic syn-
drome®, type 2 diabetes">1? dyslipidaemia®, higher fast-
ing insulin®, risk of CVD“>!¥ and total mortality"?.
However, the dietary behaviour of skipping breakfast
has increased overtime: 14 % to 25 % from 1965 to 1991
for American adults">, 15-2% to 274 % from 1986-1990
to 2004-2007 for Germany children and adolescents®
and increased from 2002 to 2010 for adolescents among
eleven countries (Belgium, France, German, Croatia,
Spain, Poland, Russian Federation, Ukraine, Latvia,
Lithuania and Norway), respectively"”.

We consider that the key components of dietary behav-
iours are when, where and what individuals eat and that
these components may be influenced by factors of daily life
rhythms and living arrangements, as well as the food cul-
ture and system. Therefore, to effect improvements in
the public nutritional issue of skipping breakfast, it may
be necessary to identify relevant factors such as other
dietary behaviours and lifestyles factors related to breakfast
intake and take a comprehensive approach, rather than
simply targeting skipping breakfast. We assumed that bed-
time could affect waking time, and which could affect the
habit of breakfast intake, and that living alone could also
affect it. To our knowledge, however, no evidence exists
to support this hypothesis.

The aim of the present study was to assess selected
dietary behaviours (overeating, eating quickly, eating
out, and eating instant foods) and related lifestyles (bed-
time and living arrangement) according to the presence
or absence of skipping breakfast, using cross-sectional data
from a recent large-scale population-based cohort study
in Japan.

Methods

Study population

The Japan Public Health Centre-based prospective study
for the Next Generation (JPHC-NEXT study) was initiated
in 2011, and the baseline survey was carried out until
2016, and included sixteen municipalities in seven prefec-
tural areas across Japan, namely the Ninohe/Karumai area
(Ninohe City and Karumai Town in Iwate Prefecture),
Yokote area (Yokote City in Akita Prefecture), Saku area
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(Saku City, Sakuho Town, Koumi Town, Minamimaki
Village, Minamiaiki Village, Kitaaiki Village and
Kawakami Village in Nagano Prefecture), Chikusei area
(Chikusei City in Ibaraki Prefecture), Konan/Aki area
(Kagami and Noichi districts in Konan City and Aki City
in Kochi Prefecture), Ozu area (Ozu City in Ehime
Prefecture) and Unzen/Minamishimabara area (Unzen
City and Minamishimabara City in Nagasaki Prefecture).
The survey areas were chosen based on geographical dis-
tribution, size and feasibility. The detailed protocol of the
JPHC-NEXT Study has been published elsewhere®. In
brief, a self-administered questionnaire was distributed to
all residents of the sixteen target municipalities who were
asked to report about their socio-demographic attributes,
personal medical history, lifestyles, smoking status and
drinking status and diet. A total of 114 054 residents
(52 554 males and 61 500 females) aged 40-74 years
returned the questionnaire. We excluded 1269 participants
with incomplete information on breakfast intake, leaving
51 952 males (98:9%) and 60 833 females (989 %) for
the present cross-sectional analysis.

Skipping breakfast

Participants responded about the average frequency of eat-
ing breakfast during the past year in a self-administered
questionnaire for the following question: ‘How often do
you have breakfast?’. The six response categories were less
than once a month, 1 to 3 times/month, 1 to 2 times/week, 3
to 4 times/week, 5 to 6 times/week, or every day. In the
present study, participants who had breakfast less than
once a month, 1 to 3 times/month and 1 to 2 times/week
were combined into one category because of the limited
numbers: 1864 (3-0 %), 1335 (2:1%) and 1712 (27 %) in
males, and 950 (1:6 %), 814 (1-:3%) and 1521 (2:5%) in
females, respectively. Skipping breakfast was defined as
not eating breakfast at least once a week and the frequency
of skipping breakfast was classified as 1-2 times/week
(sometimes), 3—4 times/week (often) and >5 times/week
(usually). Those who ate breakfast every day were
regarded as the reference group.

Dietary bebaviours and lifestyle factors

Participants filled out the average status of dietary behav-
iours during the past year as follows: (1) overeating (yes
or no); (2) speed of eating (very fast, slightly fast, normal,
slightly slow or very slow); (3) the frequency of eating out,
including lunch box ‘bento’ and rice balls purchased at the
store, (less than once a month, 1 to 3 times/month, 1 to 2
times/week, 3 to 4 times/week, 5 to 6 times/week or every
day) and (4) the frequency of eating instant foods, e.g.
Chinese noodle, cup noodle and retort foods (same six cat-
egories as eating out). Participants also provided informa-
tion concerning bedtime (before 7 p.m., 8 p.m., 9 p.m., 10
p.m., 11 p.m., midnight, 1 a.m., 2 a.m., 3 a.m., 4 a.m. or
irregular) and whether they lived alone (yes or no). We
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assessed these factors combined into binary variables as
follows: speed of eating (very fast/slightly fast . normal/
slightly slow/very slow), the frequency of eating out and
eating instant foods (<3 v. >3 times/week) and bedtime
(before 11 p.m. . 11 p.m. or later and irregular).

Statistical analyses

Of the 112 785 patrticipants, we excluded individuals with
missing values for dietary behaviours (72 897 for overeating;
210 for eating quickly; 1505 for eating out and 1301 for eat-
ing instant foods) and lifestyle factors (7 508 for late bed-
time and none for living alone) for each analysis.

We used the chi-square test to compare the sex-specific
proportions of covariates and behaviour variables. The OR
and 95% CI of dietary behaviours (overeating, eating
quickly, eating out and eating instant foods) and lifestyles
(late bedtime and living alone) according to the frequency
of skipping breakfast were estimated by logistic regression
models. The estimates were adjusted for the following fac-
tors: age (continuous), area (nine population cohorts), edu-
cation levels (unior high school, high school, junior
college/vocational school or college graduates and higher),
drinking status (never, former or current), smoking status
(never, former or current), annual household income
(0-2990, 3000-5990, 6000-8990 or >9000 thousand
Japanese yen) and health examinations in the last year
(yes or no). When these covariates had missing values,
we used dummy variables. All statistical analyses were per-
formed using SAS version 9.4 software (SAS Institute Inc.).
All statistical tests were two-tailed and P values <0-05 were
regarded as significant.

Results

The characteristics of participants according to the fre-
quency of skipping breakfast are presented in Table 1.
In middle-aged and older adults in the present study,
172 % of males and 12-6 % of females skipped breakfast.
Participants who skipped breakfast were younger and
more current smokers in both sexes, and tended to be more
current drinkers among females, compared with those who
ate breakfast every day.

Table 2 shows sex-specific age- and area-adjusted and
multivariable OR and 95 % CI of dietary behaviours com-
pared with individuals who ate breakfast every day. In each
analysis, only a small proportion of the participants with
missing data were excluded (see online Supplemental
Table 1). The age- and area-adjusted OR of eating out
and eating instant foods frequently were significantly
higher among individuals who skipped breakfast than
those who ate breakfast. Even after adjusting further for
education level, drinking status, smoking status, income
and health examinations, these results remained sta-
tistically significant: the multivariable OR for skipping
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breakfast were 2:08 (95% CI (1-96, 2-:21)) in males and
2:15 (95 % CI (1:99, 2-33)) in females for eating out, and
189 (95% CI (1-77, 2-01)) in males and 1.72 (95% CI
(1-56, 1-89)) in females for eating instant foods. The points
estimates of the corresponding multivariable OR for over-
eating and eating quickly were lower than those for eating
out and eating instant foods: 1-01 (95 % CI (0-96, 1-06)) in
males and 1-10 (95 % CI (1-04, 1-15)) in females for overeat-
ing and 1-06 (95 % CI (1-01, 1-11)) in males and 1-07 (95 %
CI (1-02, 1-13)) in females for eating quickly, respectively.
These OR did not differ materially according to the fre-
quency of skipping breakfast among responses of some-
times, often and usually.

The proportions of late bedtime and living alone were
higher in individuals who skipped breakfast compared
with those who ate breakfast (Table 3). The multivariable
OR for skipping breakfast v. eating breakfast were 1-85
(95% CI (1-75, 1-95)) in males and 1-98 (95% CI (1-86,
2:11D) in females for late bedtime and 2:37 (95% CI
(217, 2:58)) in males and 2-02 (95% CI (1-83, 2:21)) in
females for living alone. However, the proportions of late
bedtime and living alone did not differ according to the fre-
quency of skipping breakfast among responses of some-
times, often and usually.

Discussion

This large population-based cross-sectional study of
Japanese males and females was, to our knowledge, the
first to observe that individuals who skipped breakfast were
more likely to have dietary behaviours of frequent eating
out and frequent intake of instant foods and the lifestyle
habits of late bedtime and living alone compared with
those who did not, these findings were similarly observed
for both males and females.

Our result showed that both males and females who
skipped breakfast were more likely to be smokers and to
undergo fewer health examinations than those who ate
breakfast every day, which was consistent with a previous
report that individuals who skip breakfast seemed to have
poorer self-rated health and to pay less attention to health,
as well as to have less knowledge of nutrition’. As for
dietary behaviours related to breakfast intake, eating styles
such as overeating and eating quickly may need to be con-
sidered, but our results indicated that these eating behav-
iours were only weakly related to breakfast skipping.

Previous studies, furthermore, reported that the main
reasons for not eating breakfast were not having enough
time®® and that the main reason for preferring fast foods
or ready-to-eat foods was the convenience to eat???, A
qualitative study also noted that the motivation for choos-
ing food items in a busy schedule was convenience, quick
and easy meal preparation®. Therefore, the conscious-
ness of time and effort for eating as well as knowledge
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Table 1 Sex-specific characteristics of participants according to the frequency of breakfast intake

Males Females
Eating Skipping Eating Skipping
breakfast breakfast ~ Sometimes Often Usually breakfast breakfast ~Sometimes Often Usually
1-2/ 1-2/
(O/week) week) (34 /week) (=5 /week) (O/week) week) (3-4 /week) (=5 /week)
The frequency of P for P for
skipping breakfast) n % n % n % n % n % difference n % n % n % n % n % difference
No. of participants 42999 82.8 8953 172 2402 4.6 1640 32 4911 95 53179 874 7654 126 2576 4.2 1793 2.9 3285 5.4
Mean sb Mean sbD Mean sb Mean sb Mean sD Mean sb Mean sb Mean sp Mean sD Mean sD
Age 59.7 93 531 89 536 89 53.9 91 52.5 87 <0-001 591 95 535 88 539 88 539 89 53.0 88 <0-001
% % % % % % % % % %
40-49 17-3 39-8 36-8 36-8 42.3 <0-001 19-6 371 34.9 356 39:6 <0-001
50-59 26-2 338 34.0 321 34.-3 26-8 355 36-9 34.5 34.9
60-69 40-3 224 25.2 26-2 19-8 378 23.2 237 25.9 214
70-74 16-1 4.0 4-0 4.9 3-6 158 4.2 4.5 4.0 41
Smoking status
Never 20-6 12.7 167 139 10-3 <0-001 85.7 62-6 72-9 66-0 52.8 <0-001
Former 49-1 30-1 337 338 272 77 13-6 12.2 13-8 14.7
Current 287 54-8 47.2 50-2 60-1 5-3 219 134 189 30-2
Missing 1.6 24 24 21 2.5 1.2 1.8 1-6 1.4 2.3
Drinking status
Never 15-4 17-4 14.3 16-4 19-2 <0-001 57.7 437 45.5 441 42.2 <0-001
Former 57 4.2 4.2 3.7 4.4 2.4 35 29 3-8 3-8
Current 78-2 777 81.0 78-8 757 39.0 51.9 50-9 511 531
Missing 0-7 0.7 0-5 1.2 0-7 0-9 09 0-7 1.0 0-9
Education
Junior high school 20-2 14.5 135 15.7 14-6 <0-001 197 12.7 11-0 13-6 13-6 <0-001
High school 493 52.0 51.0 51.0 52-8 49-6 52.4 50.-0 53-6 53-6
Junior college and 121 16-3 172 16-6 15.7 23-6 285 318 271 26-8
vocational school
College graduates and  16-6 155 16-8 150 151 5-3 4.9 5.8 4.4 4-4
higher
Others 1.8 1.8 1.5 16 1.9 1.7 1.5 1-4 1.3 1.6
Annual household income (thousand Japanese yen)
0-2990 35.9 35.0 34.5 36-8 34.7 <0-001 40-2 429 394 45.7 441 <0-001
3000-5990 372 397 38:6 386 405 31.0 32:6 34.7 32:6 30-9
6000-8990 15.2 153 17-0 141 14-8 11.5 11.7 129 10-1 11.5
>9000 79 6-3 6-7 6-6 6-0 6-6 62 6-9 5.9 5-9
Missing 3-8 3.7 32 4.0 39 10-6 6-7 6-2 5.7 7-6
Late bedtime 44.8 67-5 65-8 66-6 68-6 <0-001 60-9 79-8 80-4 805 791 <0-001
Missing 0-4 0-5 0-5 0-2 0-6 0-4 0-5 0-5 0-3 0-5
Living alone 54 115 10-4 11-8 12.0 <0-001 6-4 95 91 93 99 <0-001
Health examinations in 78-2 68-2 74-4 66-0 66-0 <0-001 79-4 70-4 755 707 66-3 <0-001
the last year
Missing 2.7 3.0 3.0 32 3.0 2.7 26 2.0 23 31

Late bedtime included 11 p.m. or later and irregularly.
The P-values for the difference were tested between eating breakfast and three categories of skipping breakfast.
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Table 2 OR and 95 % CI of eating behaviours according to the frequency of breakfast intake
Males Females
Eating
breakfast Skipping breakfast Sometimes Often Usually Eating breakfast Skipping breakfast Sometimes Often Usually
The frequency of skipping breakfast (0/week) 1-2 /week (3—4 /week (>5/week 0/week 1-2 /week 3-4 /week (>5 /week
No. of participants’ 42 999 8953 2402 1640 4911 53 179 7654 2576 1793 3285
Overeating
n % n % n % n % n % n % n % n % n % n %
No. of yes 22167 52 4823 54 1317 55 876 54 2630 54 32 676 62 4953 65 1688 66 1183 66 2082 64
OR OR 95 % CI OR 95 % ClI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % ClI OR 95 % CI OR 95 % CI
Age- and area-adjusted OR 1.00 087 083,092 093 085101 088 080,098 084 0-79 0-90 1.00 1.03 098, 1-09 1.08 099, 117 110  0.99, 1.21 097  0-90, 1-05
Multivariable OR 1.00 1.01 0-96, 1-06 1.03 094,112 1.01 091,112 1.01 0-94, 1.07 1.00 110 1.04,1.15 110 1.01, 1-20 115 1.04,1.27 1.06 0.98,1.15
Eating quickly
n % n % n % n % n % n % n % n % n % n %
No. of fast 21800 51 5006 56 1336 56 904 55 2766 56 22 581 43 3590 47 1202 47 883 49 1505 46
OR OR 95 % ClI OR 95 % Cl OR 95 % ClI OR 95 % ClI OR 95 % ClI OR 95 % ClI OR 95 % ClI OR 95 % ClI OR 95 % ClI
Age- and area-adjusted OR 1-00 099 095,104 1.01 093,110 099 0-89,1.09 099 0493, 1.05 1.00 1.06 1.01,112 1.06 098,115 118 1.07,129 1.01  0.94,1.08
Multivariable OR 1.00 1.06 1.01, 1-11 1.056 097,115 1.05 0.95,1.16 1.07 1.00, 1-14 1.00 1.07 1.02,1-13 1.06 097,114 119 1.08, 1-31 1.03 0.95,1-10
Eating out
n % n % n % n % n % n % n % n % n % n %
No. of >3 times/week 5597 13 2456 28 655 27 486 30 1315 27 3187 6 1136 15 405 16 257 15 474 15
Age- and area-adjusted OR 1.00 2.05 1.983,2.17  2.06 1.87,227 235 210,262 1.94 1.81, 2.09 1.00 225 209,243 243 217,272 219 191,252 214 1.93, 2.38
Multivariable OR 1.00 2.08 1.96, 2.21 2-09 1-90, 2-31 241 215,269 1.97 1.83, 2.12 1.00 215 1.99,2.33 238 212,266 211 1.83,243 200 1.79, 2.23
Eating instant foods
n % n % n % n % n % n % n % n % n % n %
No. of >3 times/week 4020 9 1965 22 504 21 396 24 1065 22 1948 4 704 9 224 9 157 9 323 10
OR OR 95 % CI OR 95 % ClI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % ClI OR 95 % ClI OR 95 % CI OR 95 % CI
Age- and area-adjusted OR 1.00 2.07 1.95, 2.21 1.99 179,221 246 218,277 200 1.85,2.16 1.00 2:00 1.82,2.19 1.92 1.66, 2.22 1.93 162,229 210 1.85, 2.38
Multivariable OR 1.00 1-89 1.77, 2.01 1-89 169,210 223 1.98,2.52 1.78 1.64, 1.93 1.00 1.72 1-56, 1-89 1.80 1.55, 2-08 1-65 1.39, 1.97 1.70 1-49,1.94

*Individuals with missing data of each behaviour were excluded from their analysis (see online Supplemental Table 1).
Multivariable OR were adjusted for age, area, education level, drinking status, smoking status, annual household income and health examinations.
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Table 3 OR and 95 % ClI of breakfast-skipping-related lifestyles according to the frequency of breakfast intake

Males Females
Eating
breakfast Skipping breakfast Sometimes Often Usually Eating breakfast Skipping breakfast Sometimes Often Usually
The frequency of skipping breakfast (0/week) (1-2 /week) (3—4 /week) (>5 /week) (O/week) (1-2 /week) (3—4 /week) (>5 /week)
No. of participants” 42 999 8953 2402 1640 4911 53 179 7654 2576 1793 3285
Late bedtime
n % n % n % n % n % n % n % n% % n % n %
No. of late bedtime 19249 45 6042 68 1581 66 1092 67 3369 69 32 396 61 6111 80 2071 81 1443 81 2597 79
OR OR 95 % CI OR 95 % ClI OR 95 % CI OR 95 % CI OR OR 95 % CI OR 95 % CI OR 95 % ClI OR 95 % CI
Age- and area-adjusted OR 1-00 173 164,182 167 153,184 175 156,195 1.75 1.64,1.87 1.00 193 181,205 205 185227 205 182,232 178 163,195
Multivariable OR 1.00 1.85 1.75, 1.95 1.75 1.60, 1-93 1.88 1.68, 211 1.88 1.76, 2.02 1.00 1.98 1.86, 2:11 2.03 1.83, 226 211 1.86, 2-39 1.87 1.71, 2.06
Living alone
n % n % n % n % n % n % n % n % n % n %
No. of living alone 2317 5 1031 12 250 10 194 12 587 12 3425 6 725 9 233 9 166 9 326 10
OR OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % ClI OR 95 % CI OR 95 % CI OR 95 % ClI OR 95 % CI
Age- and area-adjusted OR 1-00 271 249,294 239 208,275 273 233,320 287 259,317 1.00 232 212,253 213 1.84,246 218 1.85,2:58 256 2:25,2:90
Multivariable OR 1.00 237 217,258 220 1.90,254 237 202,279 246 221,273 1.00 202 183,221 202 1.74,234 1.88 158,224 210 1.84,2.39

*Individuals with missing data of each behaviour were excluded from their analysis (see online Supplemental Table 1).
Late bedtime included 11 p.m. or later and irregularly.
Multivariable OR were adjusted for age, area, education level, drinking status, smoking status, annual household income and health examinations.
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of health and nutrition could be important determinants of
eating breakfast.

The higher probability of late bedtime among individ-
uals who skipped breakfast in the present study is sup-
ported by previous studies that note the latest midpoint
of sleep using bedtimes and rise times®* and shorter sleep
duration (<6 h)®> with skipping breakfast. Individuals with
late bedtime could have disturbed circadian rhythms lead-
ing to skipping breakfast because of poor or no appetite.

We also hypothesised that living alone may lead to skip-
ping breakfast, based on systematic review showing that
adults living alone were likely to have insufficient intakes
of foods and nutrients compared with those living with
others®®. A previous study showed that dietary patterns
in males aged 65 to 74 years who live alone had a higher
proportion of poor dietary quality such as energy intake
of less than two-thirds the RDA and less variety and nutrient
intake, compared with those living with spouse®”. This
might be due to the lower energy intake because of skip-
ping breakfast, because persons living alone aged 55 and
older had a higher proportion of skipping breakfast com-
pared with those living with a spouse®. In Japan, persons
living alone aged >65 years, especially males, were more
likely to skip meals (daily meal frequency <2/day)®”.
Our result was consistent with the findings of previous
studies that individuals who lived alone seemed to have
a poor dietary pattern, such as skipping breakfast.

The major strengths of our study were that it was a large
population-based study for middle-aged and older adults,
and thus, our finding could be generalised to other
Japanese population. To the best of our knowledge, it is
the first study to provide information that other dietary
behaviours and lifestyles factors differ between those
who eat breakfast and those who skip breakfast. Our study,
however, has the limitation that the cross-sectional data
used in the present study did not allow for the inference
of causality. Second, since information on dietary behav-
iours was obtained using a self-administered questionnaire.
The frequency of eating breakfast was likely affected by the
subjective nature. It is possible that overeating and eating
quickly could not be accurately assessed due to the subjec-
tive nature of the responses.

Our findings on different dietary and lifestyles factors
between those who eat breakfast and those who skip
breakfast could be of use in formulating nutrition policies
involving comprehensive approaches for lifestyle modifi-
cation that discourage eating late at night and encourage
earlier bedtimes and waking early in the morning to
improve the lifestyle patterns, rather than simply recom-
mending the eating of breakfast.

Conclusions

In conclusion, we found that individuals with a habit of
skipping breakfast were more likely to eat out and to have
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the dietary habit of eating instant foods and lifestyle factors
such as living alone and late bedtime than those who ate
breakfast among Japanese middle-aged and older adults.
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