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Letter to the Editor

To the editor
Breakfast is generally accepted to be the most important meal 

of the day, and it is known to impact health, well-being and 
cognitive performance.1) Breakfast is also associated with sleep, 
and those who miss breakfast are reported to be poor sleepers.2) 
No consistent conclusion has been reported on the association 
between breakfast and physical activity,3) while lower physical 
activity in addition to higher screen time was reported to be signi
ficant predictors of skipping breakfast in Polish teenagers aged 
11–13 years.4) According to the same survey, in comparison to 
‘never-skippers,’ ‘frequent breakfast skippers’ were more likely 
to be overweight/obese. Skipping breakfast was also associated 
with total and abdominal obesity in adolescents independent of 
sleep duration.5) However, several reviews have reported that 
evidence on the role of breakfast frequency in adiposity outcomes 
across life span remains inconclusive.6) The importance of break
fast has also been supported by basic studies. For example, a 
genome-wide association study identified 6 genetic variants for 
breakfast skipping, linking clock regulation with food timing and 
suggesting a possible beneficial role of regular breakfast intake as 
part of a healthy lifestyle.7) However, the prevalence of skipping 
breakfast was reported to range from 10%–30%, with an increa
sing trend in adolescents.8) The current cross-sectional study 
aimed to determine the association of skipping breakfast with 
various lifestyle habits in addition to academic performance and 
body mass index (BMI) among pupils in Japan.

The current study was part of a survey conducted between 
October 2016 and November 2018 to determine mutual associ
ations among lifestyle habits and to clarify associations of lifestyle 
habits with pupils’ health and academic performance. Details of 
the survey have been described elsewhere.9) Of the 4,208 ques
tionnaires collected from 28 public schools (15 elementary 
schools [ES], 8 junior high schools [JHS], and 5 high schools 
[HS]), 2,722 agreed to participate in the study and answered all 
the required questions. The selected numbers in the query (Sup
plementary Table 1) on breakfast, sleepiness, defecation, school 
day screen time, nonschool day screen time, and self-reported 
academic performance are termed as the breakfast score, sleepi
ness score, defecation score, school day screen time score, non
school day screen time score, and self-reported academic per
formance score, respectively. Hours of after-school activity per 
week obtained by the product of the 2 numbers of the 2 queries 
(one on the frequency and the other on the duration), and the 

number of days engaged in physical activity per week was termed 
as after-school activity score and physical activity score, respec
tively. For dinner regularity, the choices 1–7 were categorized 
as regular dinner (dinner regularity score of 1) and choice 8 as 
irregular dinner (dinner regularity score of 2). The night-time 
sleep duration both before school days and nonschool days were 
calculated from bed and wake times.

Lifestyle habits associated with breakfast skippers were an
alyzed using a multivariable logistic regression model. Since fre
quency of eating breakfast was defined as follows (BF1, always; 
BF2, often; BF3, sometimes; BF4, never), breakfast skippers were 
defined as those with BF2, BF3, and BF4.4) Grade, gender (male 
was numbered as 1 and female as 2), sleepiness score, defecation 
score, screen time scores, self-reported academic performance 
score, after-school activity score, physical activity score, dinner 
irregularity score, the night-time sleep duration before school 
days, the night-time sleep duration before nonschool days, and 
standardized BMI were covariate factors adjusted on the multi
variable logistic regression model. This study was approved by 
the Committee for Medical Research Ethics of Tokyo Bay Urayasu 
Ichikawa Medical Centre (No. 199).

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,8) the rate of BF4 pupils (who never took 
breakfast) 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% confidence 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% 
CI, 1.11–1.61; P=0.002), academic performance (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).

An association of skipping breakfast and poor academic per
formance is widely recognized,1) and the present study supported 
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Key message

Question: Breakfast is important; however, adolescents are 
increasingly skipping it.

Finding: Skipping breakfast is independently associated with 
sleepiness, physical inactivity, dinner irregularity, screen time 
on school days, poor academic performance, after-school 
activity, and decreased sleep duration before school day.

Meaning: Reducing screen time on school days, after-school 
activity, and irregular dinner habits might decrease breakfast 
skipping, resulting in decreased sleepiness and improved 
academic performance.

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

Variable Partial regression coefficient (B) SE Wald χ2 OR (95% CI) P value

Sex -0.17 0.12 2.03 0.85 (0.67–1.06) 0.154
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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; CI, 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 information 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 P<0.05.
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