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Taheri S, Lin L, Austin D, Young
T, Mignot E.

Short sleep duration is
associated with reduced leptin,
elevated ghrelin, and increased
body mass index.

PLoS Med. 2004 Dec;1(3):e62.
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard ervors for 45-min intervals of average nightly
sleep after adjustment for age and sex. Average nightly sleep values
predicting lowest mean BMI are represented by the central group.
Average nightly sleep values outside the lowest and highest intervals
are included in those categories. Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
subject correlation.
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Skipping breakfast is associated with lifestyle habits among
Japanese pupils

Table 1. Multivariate logistic regression analysis of breakfast skippers versus never-skippers

Variable Partial regression coefficient (B) SE Wald x’ OR (95% CI) Pvalue
Sex -0.17 0.12 2.03 0.85(0.67-1.06) 0.154
Sleepiness score 0.23 0.07 10.22 1.25(1.09-1.44) 0.001
Physical activity score -0.10 0.02 21.40 0.91(0.87-0.95) <0.001
Dinner irregularity score 0.25 0.12 4.28 1.28(1.01-1.62) 0.039
School day screen time score 0.29 0.09 9.68 1.34(1.11-1.61) 0.002
Nonschool day screen time score 0.14 0.07 3.71 1.15(1.00-1.37) 0.054
Academic performance score 0.53 0.07 55.04 1.70(1.48-1.96) <0.001
After-school activity score 0.03 0.01 14.69 1.03(1.01-1.04) <0.001
Sleep duration before school days -0.10 0.05 4.24 0.90(0.82-1.00) 0.040

SE, standard error; OR, adjusted odds ratio; Cl, confidence interval.
Covariates included in the logistic regression models: grade, sex, sleepiness score, physical activity score, dinner irregularity score, school day screen time
score, nonschool day screen time score, academic performance score, defecation score, after-school activity score, standardized body mass index, sleep
duration before school day, and sleep duration before nonschool day.
The presented model was obtained using a stepwise procedure. Its Akaike infarmation criterion (2090.75) was lower than that obtained by all factors (2097.59)
or that obtained by significant factors (2092.63).

Boldface indicates a statistically significant difference with £<0.05.

In all school types, BF1 (ES, 90.9%; JHS, 83.5%; HS, 78.2%)
showed the highest rate, and the rate decreased to BF4 (ES, 0%;
JHS, 1.7%; HS, 2.9%) via BF2 (ES, 7.5%; JHS, 11.9%; HS,
12.1%) and BF3 (ES, 1.6%; JHS, 2.9%; HS, 6.7%). In contrast
to the previous study,® the rate of BF4 pupils (who never took
breaktast) was low in the current study. This may be partly due
to the broad and longstanding campaign for taking breakfast
supported by both the Ministry of Health, Labour and Welfare,
and the Ministry of Agriculture, Forestry and Fisheries in Japan.

Although the current cross-sectional design study lacked
data on demographic factors and age information, sleepiness
(adjusted odds ratio [OR], 1.25; 95% contidence interval [CI],
1.09-1.44; P=0.001), physical activity (OR, 0.91; 95% CI,
0.87-0.95; P<0.001), dinner irregularity (OR, 1.28; 95% CI,
1.01-1.62; P= 0.039), school day screen time (OR, 1.34; 95%
CL, 1.11-1.61; P=0.002), academic pertformance (OR, 1.70;
95% CI, 1.48-1.96; P<0.001), after-school activity (OR, 1.03;
95% CI, 1.01-1.04; P<0.001), and sleep duration before school
day (OR, 0.90; CL, 0.82-1.00; P=0.040) were independently
associated with breakfast skippers (Table 1).



Features of Pupils in Each Dinner Habit: Non-late Regular, Regular
but Late, and Irregular
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What is already known
on this topic?

e Both late and irregular din-
ner habits have been known to
be unhealthy habits. Although
increases in both late and
irregular dinner habits have
been known, few studies have
described their rates among
children and  adolescents.
A few studies have investigated
the association between din-
ner habits and lifestyle factors

among pupils.

What this study adds on
this topic?

e Pupils taking regular but late
dinner showed the latest bed-
time, the shortest sleep dura-
tion, the longest school-day
screen time score, and the worst
sleepiness and self-reported
academic performance scores.
More than 30% of pupils took
dinner irregularly. Irregular
dinner-takers showed the lon-

gest after-school activity.

ABSTRACT

Background: Both late and irregular caloric intakes are becoming common, especially among
young adults. This study aimed to investigate features of pupils in Japan following different
dinner habits.

Methods: Dinner habits were categorized into 3 types: non-late regular, regular but late, and
irregular. Questionnaires of 2722 pupils in grades 5 to 12 were included, and a multiple compar-
ison test was conducted to investigate the differences of lifestyle factors among the 3 dinner-
pattern categories.

Results: Only half of grade 5 and € pupils had non-late regular dinners. The rate of pupils who
had regular but late dinners increased from elementary school (11.8%) to senior high school
(41.1%) via junior high school (15.1%). More than 30% of pupils took dinner irregularly. The pupils
taking non-late regular dinner showed the earliest bedtime and the longest sleep duration
among the 3 dinner-time habit categories and also revealed the best academic performance
and sleepiness scores. The pupils taking regular but late dinner showed the highest grade, the
latest bedtime, the shortest sleep duration, the longest school-day screen time scores, and
the worst sleepiness and self-reported academic performance scores. Irregular dinner-takers
showed the longest after-school activities.

Conclusions: Further attention should be given to both late and irregular dinner habits of pupils
in terms of supporting their health. Further studies are needed to recommend suitable dinner
timings for pupils by assessing optimal levels of variable lifestyle factors, including after-school
activity.

Keywords: Academic performance, body mass index, skipping breakfast, physical activity,
screen time, sleep



Table 2. Distribution of Pupils in Each Dinner-Time Category (Non-late Regular, Regular but Late, and Irregular) of Each School Type

in Each Gender

Non-late Regular

Regular but Late

Irregular

Total Number of Pupils

ES, n (%) (M/F)

482 (50.4%) (216/266)

113 (11.8%) (50/63)

361 (37.8%) (175/186)

956 (441/515)

JHS; n (%) (M/F)

474 (45.2%) (245/229)

158 (15.1%) (68/90)

417 (39.8%) (228/189)

1049 (541/508)

SHS; n (%) (M/F)

195 (27.2%) (91/104)

295 (41.1%) (196/99)

227 (31.7%) (98/129)

717 (385/332)

Total; n (%) (M/F)

1151 (42.3%) (552/599)

566 (20.8%) (314/252)

1005 (36.9%) (501/504)

2722 (1367/1355)

ES, elementary school; JHS, junior high school; SHS, senior high school; M, male; F, female; n, number.

Table 3. Lifestyle Variables With Pairs Showing Significant Differences

Scores (Except for Sleep

Dinner-Time Habit Categories

Duration and After-School Non-late Regular Regular but Late Irregular Pairs Showing Statistical
Activity) (n=1151) (n=566) (n =1005) Significance
Grade (range) 7.42 + 2.00 (5-12) 8.92 + 2.19 (5-12) | 7.75+2.09 (5-12) | Non-late regular/irregular < regular

but late

Bedtime before school-day
(range)

4.02 +113 (1-9)

4.78 + 1.18 (1-9)

4.45 +1.28 (1-9)

Non-late regular < irregular <
regular but late

Bedtime before non-school-day
(range)

4.36 + 1.22 (1-9)

5.08 + 1.36 (1-9)

4.74 +1.41(1-9)

Non-late regular < irregular <
regular but late

Night-time sleep duration
before school-day (range)

7.92 + 113 (3-11)

7.06 + 1.25 (2-10)

7.52 + 1.28 (3-11)

Non-late regular > irregular >
regular but late

Night-time sleep duration
before non-school-day (range)

8.97 + 1.27 (2-14)

8.31 + 1.60 (3-14)

8.68 + 1.39 (4.5-13)

Non-late regular > irregular >
regular but late

School-day screen time (range)

1.65 + 0.81 (1-5)

1.83 + 0.90 (1-5)

1.64 + 0.83 (1-5)

Non-late regular/irregular < regular
but late

Skipping breakfast (range)

116 + 0.50 (1-4)

1.29 + 0.67 (1-4)

1.24 + 0.58 (1-4)

Non-late regular < regular but late

Self-reported academic
performance (range)

2.40 + 0.79 (1-4)

2.60 + 0.85 (1-4)

2.41 + 0.81(1-4)

Non-late regular/irregular < regular
but late

After-school activity (range)

2.96 + 4.74 (0-35)

6.67 + 8.87 (0-35)

8.91 + 7.69 (0-35)

Non-late regular < regular but late <
irregular

Physical activity (range)

2.86 + 2.82 (0-7)

3.47 + 3.05 (0-7)

3.28 + 2.83 (0-7)

Non-late regular < regular but late

Sleepiness (range)

1.87 + 0.7 (1-4)

2.23 + 0.88 (1-4)

1.99 + 0.83 (1-4)

Non-late regular/irregular < regular
but late

Data are presented as n, number, or as mean + SD.




DISCUSSION

This study demonstrated 3 issues concerning the distributions
of pupils among each dinner category. 1) only half of the ES
pupils had non-late regular dinner, 2) the proportion of pupils
who had regular but late dinner increased from ES (11.8%) to
SHS (41.1%) via JHS (15.1%), and 3) more than 30% of our pupils
took dinner irregularly. Both late and irregular dinner habits
were found to be dominant, even among ES pupils in Japan.
Since both dinner habits were warned as unhealthy habits,>*
further attention should be given to the dinner habits of pupils
in terms of supporting their health.

Lifestyle features of each dinner category can be summa-
rized as follows: The non-late regular dinner-taking pupils
showed the earliest bedtimes and the longest sleep duration
among the 3 dinner-time habit categories and also revealed
the best academic performance and sleepiness scores. As
shown previously, both late™ and irregular***?* dinner has
been known to be associated with overweight. Ministry of
Agriculture, Forestry, and Fisheries in Japan® has promoted
food education and has worried about the increase of both
late and irregular dinner from viewpoints of increasing risks
for obesity™?*?* and sleep loss.? The present result dem-
onstrated that the non-late regular dinner habit showed the
earliest bedtime, the longest sleep duration, the shortest
school-day screen time, the least sleepiness, the least break-
fast skipping, and the best academic performance. It could be
said that the non-late regular dinner habit is the ideal one.
However, this non-late regular dinner habit decreased with
age progression from ES to SHS via JHS. Why? The progres-
sion of 24-hour society® must be one of backgrounds of this
tendency. However, this study added several factors. It should

be noted that after-school activity scores were the lowest in
non-late regular dinner-takers. Among the 3 dinner-time habit
category, pupils who spend the longest time on after-school
activities were those who took dinner irregularly, and the reg-
ular but late dinner-taking pupils showed significantly longer
after-school activities than non-late regular dinner-takers.
In Japan, 41.3% and 27.2% pupils in JHS and SHS, respectively,
were engaged in private cramming schools® preparing for
entrance examinations or working by themselves. Some pupils
also attended piano lessons, swimming clubs, and so on. In
addition, 11.3% of the pupils in SHS in Japan were engaged in
part-fime jobs.** Indeed, after-school activities such as aca-
demic tutoring, sports practice, music classes or part-time
jobs have been known to affect lifestyle behaviors, including
the eating habits, of adolescents.*® In addition, these activi-
ties have been recognized to promote healthy behaviors such
as eating and physical habits.*® However, this study raised the
possibility that excessive after-school activities may be harm-
ful to adolescents’ health through inadequate dinner habits of
late or irregular dinner times.

The regular but late dinner-taking pupils showed the highest
grades, the latest bedtimes, the shortest sleep durations, the
longest school-day screen time score, and the worst sleepiness
and self-reported academic performance scores. Older ado-
lescents may increase their screen time and delay their bed-
fime at the expense of sleep duration, resulting in increased
sleepiness and poor academic performance. These asso-
ciations may suggest that an increase in nocturnal or night-
oriented lifestyles?*? might be one of possible background
factors for late dinner-takers. Regular but late dinner-taking
pupils showed the highest skipping-breakfast score, as previ-
ously reported® and the highest physical activity score. On the
latter finding, as opposed to the prediction made by Scaglioni
et al.,”® excessive physical activity may result in late dinners,
which is known to be an unhealthy habit." It should also be
noted that not only low but also high levels of physical activity
induce sleepiness,® which is known to show unfaverable effects
on the executive functioning® and self-regulation®® of pupils.
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