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Abstract 
Sleep health literacy encompasses the knowledge, motivation, and skills re-
quired to promote healthy sleep and recognize sleep disorders. In Japan, sleep-
related issues are a significant contributor to prolonged student absenteeism, 
underscoring the urgent need to address these challenges within school health 
programs. This review explores the historical evolution of Japan’s perspectives 
on sleep, shedding light on misconceptions rooted in Neo-Confucianism 
(Shushigaku), such as the notion of “sacrificing sleep for achievement”. While 
the 2018 Work Style Reform Act has introduced measures to ensure workplace 
rest, similar initiatives for students remain absent, perpetuating a culture of 
sleep deprivation. Misunderstandings surrounding adolescent sleep patterns, 
chronotypes, and sleep-related health factors are addressed. The review con-
cludes by proposing seven core principles for advancing sleep health literacy: 
1) Exposure to morning light; 2) Engagement in daytime physical activity; 3) 
Resting in darkness at night; 4) Consuming breakfast and avoiding late-night 
meals; 5) Maintaining regular elimination; 6) Minimizing stimulants and ex-
cessive media use; 7) Respecting pre-sleep rituals. Enhancing sleep health lit-
eracy, particularly within educational settings, is vital for tackling adolescent 
sleep challenges and fostering long-term well-being. School health profession-
als must take the lead in driving this transformative initiative. 
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1. Introduction 

Health literacy was defined by Nutbeam [1] as the cognitive and social skills that 
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determine individuals’ motivation and ability to access, understand, and use in-
formation in ways that promote and maintain good health. The World Health 
Organization enhances and advances health literacy by offering technical support 
and guidance to Member States, aiming to ensure effective management and pro-
motion of health literacy across personal, organizational, and systemic levels [2]. 
According to the Tokyo Medical Association, health literacy involves the capacity 
to obtain, comprehend, and apply accurate health and medical information, which 
is associated with disease prevention and the extension of healthy life expectancy 
[3]. Bonuck et al. [4] define “sleep health literacy” as the knowledge, motivation, 
and competencies necessary to promote healthy sleep and recognize sleep disor-
ders. It has been noted that even healthcare professionals with limited sleep health 
literacy may encounter various challenges in clinical practice [5]. 

A recent study has reported that the impact of sleep duration on mental health 
and quality of life is particularly significant during adolescence, compared to early 
adulthood, middle age, or older adulthood [6]. Therefore, it is essential for ado-
lescents to be especially attuned to and mindful of their sleep, in contrast to indi-
viduals at later stages of life. However, the heavy burden of homework and aca-
demic pressure forces many students to stay up late, overstimulating their minds 
before bed and leading to difficulties in falling asleep. Excessive use of electronic 
media [7] and engagement in sports activities [8] can further reduce sleep du-
ration. In addition, during adolescence, there is a pronounced shift towards 
eveningness, characterized by a delayed sleep onset [9]. Consequently, these stu-
dents often struggle to wake up in the morning, resulting in school absences or 
battling sleepiness during class. It is not uncommon for them to be diagnosed with 
insufficient sleep syndrome (ISS) [10] [11]. 

In Japan, the number of elementary and junior high school students who missed 
30 or more school days in a single academic year has been steadily rising, reaching 
a record high of 299,048 students (3.2% of the total student population) in fiscal 
year 2022 [12]. These figures in 2023 were 346,482 (3.7%) [13]. The primary rea-
sons for these prolonged absences in 2022 are lethargy and anxiety (154,772, 
51.8%), followed by disruptions in daily rhythms, engagement in recreational ac-
tivities, and delinquency (33,999, 11.4%) [12]. In 2023, 111,631 students (32.2%) 
sought counseling for issues such as a lack of motivation toward school life, while 
79,638 students (23.0%) consulted about disruptions in their daily rhythms—a 
significant increase in the latter [13]. Daily routine rhythms are intricately tied to 
fundamental physiological processes, particularly sleep, and sleep plays a crucial 
role in maintaining both physical and mental health [14]. In addition, disturb-
ances in sleep patterns are significantly associated with long-term absenteeism 
from school [15]. 

Given the complex sleep challenges facing adolescents in Japan, addressing 
these issues within the framework of school health is an urgent priority. This re-
view begins with an examination of the historical perspective on sleep in Japan, 
followed by an exploration of how modern society perceives sleep. Based on these 
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findings, strategies for addressing the sleep challenges currently faced by adoles-
cents are discussed through the lens of sleep health literacy. 

2. The Evolution of Perspectives on Sleep in Japanese  
Society 

2.1. From the Heian Period to the Era Preceding the  
Publication of the Yōjōkun 

The terms Ne-machizuki and Fushimachizuki refer to the moon four days after 
the full moon, following poetic names such as Izayoi, Tachimachizuki (standing 
moon), and Imachizuki (sitting moon) [16]. These names reflect the progressively 
later moonrise each day, with the fourth day’s moonrise occurring late in the even-
ing, aligning with bedtime, hence the association with sleep. During the Heian 
period in Kyoto, the moon on this day rose at approximately 10 PM in spring, 11 
PM in summer, 9 PM in autumn, and 8 PM in winter. Given seasonal variations 
in sleep duration—shorter in summer and longer in winter [17]—these times 
roughly correspond to the typical bedtime of Heian aristocrats. 

In the Sengoku and early Edo periods, Takatora Tōdō (1556-1630) recom-
mended resting by the fifth hour of the evening (around 8 PM) [18]. Similarly, the 
Donguibogam [19], a 17th-century Korean medical text widely known in Edo Ja-
pan, underscores the importance of sleep for health and recovery. It advises 
against excessive eating or drinking before bed and highlights the need to enter 
sleep in a relaxed state. 

2.2. The Mid-to-Late Edo Period 

The Yōjōkun (1712) written by Ekiken Haibara cautions that “excessive eating, 
idleness, and sleep lead to blockages and stagnation” (volume 1, section 13) [20]. 
Section 24 advocates rising early and sleeping late, warning that overindulgence 
in sleep leads to illness and shortened lifespan. In section 28, Ekiken contends that 
few recognize the importance of moderating sleep for optimal health. He asserts 
that reducing sleep improves the circulation of energy, although this claim lacks 
empirical evidence. Volume 2, section 17 warns that excessive or poorly timed 
sleep drains vital energy. The Yōjōkun consistently promotes sleep reduction as 
essential for mental clarity and health. Ekiken consistently minimizes the im-
portance of sleep throughout the text, reflecting a dismissive stance. Ekiken also 
delivered lectures on Confucianism. From the early Edo period onwards, the con-
cept of the hierarchical relationship between a lord and his retainers was increas-
ingly explained through the moral framework of Zhu Xi’s Neo-Confucianism 
(Shushigaku), and these Shushigaku values seem to be reflected in the ascetic as-
pects of Yōjōkun. 

However, in the 1832 publication Byōka Sūchi (A Family Guide for the Sick), it 
is noted that “one should go to bed early at night and rise before the sun has fully 
risen in the morning”, offering a more balanced view on the value of proper sleep 
[21].  
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2.3. Post-Meiji Period 

Fukuzawa Yukichi (1835-1901) emphasized the importance of sleep by stating, 
“One must go to bed by 10 PM at the latest” [18]. The second verse of the elemen-
tary school song The Village Blacksmith (1912) praises a healthy village elder for 
his routine of early rising and early sleeping. 

However, from 1924 onwards, statues of Ninomiya Sontoku (Kinjiro), a symbol 
of diligence and late-night labor, were erected at elementary schools nationwide. 
The launch of Radio Taiso on November 1, 1928, likely contributed to resetting 
the biological clock through morning light exposure, stimulating serotonin, and 
promoting breakfast consumption—key elements for a stable sleep-wake cycle 
[22]. Nevertheless, as Kuroda Isamu noted, Radio Taiso also functioned as a tool 
to “transform individual bodies into a collective social body” in alignment with 
national policy [23]. 

Before World War II, the ethos of late-night work and early rising, epitomized 
by Ninomiya Kinjiro, was promoted as a moral and ethical ideal grounded in self-
discipline and asceticism. However, a striking critique from a 1939 publication 
[24] highlighted the adverse effects of insufficient sleep, noting that individuals 
who boast of sleep deprivation often lack mental clarity, doze off inappropriately, 
and are more prone to accidents, such as being struck by vehicles. 

2.4. Post-War Period 

In postwar Japan, a backlash against Shushigaku’s ascetic values might have been 
expected. However, my alma mater’s 1948 school anthem [25] includes the phrase 
fūnrei kokku (“perseverance and toil”), derived from Mencius and embraced by 
Shushigaku, illustrating the enduring influence of asceticism even in the immedi-
ate postwar period. This philosophical foundation underpinned Japan’s postwar 
pursuit of economic power, often at the expense of sleep, epitomized by the 1989 
corporate slogan, “Can you fight for 24 hours?” [26]. This mindset persists in con-
temporary society, reinforced by the relentless demands of modern communica-
tion technologies [27]. 

Amidst this backdrop, with a growing body of foundational knowledge on sleep 
[22], the Early Rising Promotion Association was established in 2002 [28], fol-
lowed by the formation of the National Council for Early to Bed, Early to Rise, 
and Breakfast in 2006 [29]. However, adult society failed to break away from the 
detrimental custom of “working at the expense of sleep”, an unsustainable practice 
from the standpoint of sleep health literacy. This expectation extended to children 
as well, ultimately contributing to the tragic overwork-related suicide of a young 
female employee at Dentsu in 2015 [30]. Despite this tragedy, there has been little 
in the way of genuine reflection on such harmful practices. Based on the Work 
Style Reform Act enacted in 2018, the Act on the Arrangement of Working Hours, 
etc., was amended to include a provision that obliges employers to make efforts to 
ensure a certain period of rest (the interval between shifts) between the end of 
work on one day and the start of work on the next, with sleep being a primary 
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example [31].  
Additionally, the COVID-19 pandemic has triggered an unprecedented sleep 

boom. Despite this growing momentum to reassess sleep, even in Japan, where 
sleep has traditionally been neglected due to the influence of Shushigaku’s asceti-
cism, no corresponding initiative, such as a “Learning Style Reform” aimed at en-
suring sufficient sleep for children and adolescents, has yet been undertaken. In 
addition, unfortunately, according to the 2024 edition of the Ministry of Health, 
Labour and Welfare White Paper, the proportion of companies that have no plans 
to implement, nor are considering the implementation of, the work interval sys-
tem still exceeds 80% [32]. 

2.5. In the Wake of the 3/11/2011 Disaster 

There is a noteworthy account related to the 2011 Tōhoku earthquake and tsu-
nami in Bungei Shunjū. This dialogue between two of Japan’s leading intellectuals 
provides important insights. I will quote an extended passage [33].  

Hando: “I would like to discuss Japanese organizational behavior in times of 
crisis, using the Fukushima nuclear disaster as an example. When Charles Casto, 
Director of Site Support from the United States, first met Masao Yoshida, Director 
of Fukushima Daiichi Nuclear Power Plant, his initial question was, ‘Are the 
workers getting enough sleep?’ Yoshida was surprised, and frankly, so was I 
(laughs). I thought, ‘So this is what Americans worry about?’ They were clearly 
approaching the crisis with a long-term strategy in mind. In contrast, Japan’s ap-
proach was to focus intensely on the present, to push through today and to con-
tinue pushing tomorrow, with no thought of sleep. The difference in crisis man-
agement was stark: whether to prepare for a long-term endurance battle or opt for 
a short-term, high-intensity approach. This distinction is significant.” 

This quotation highlights two key issues. First, Japan’s crisis response often pri-
oritizes short-term urgency, epitomized by the mindset that “there is no time to 
sleep”, over long-term strategy. Second, the reaction of Japanese experts, who 
laughed at the U.S. emphasis on sleep, underscores the deep-rooted trivialization 
of sleep in Japan, particularly during crises. This attitude, likely influenced by 
Shushigaku’s ascetic principles, undermines the critical role of sleep in effective 
decision-making and long-term crisis management. 

2.6. Summary  

The casual manifestation of sleep undervaluation in various aspects of Japanese 
society, along with its deep-rooted presence even among the nation’s foremost 
intellectuals, underscores the formidable challenge of eradicating this mindset. 
Broadening perspectives and transitioning from irrational ascetic spiritualism to 
logical and scientific thinking is a crucial step toward enhancing sleep health literacy. 

3. Sleep Health Literacy 

The following chapter examines various sleep-related misconceptions that 
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contradict sleep health literacy, including the analogy of the “Tortoise and the 
Hare”, the myth of growth hormone’s “Cinderella time”, the diagnosis of adoles-
cents who struggle to wake up in the morning, and the timing of going to bed. It 
will also explore considerations in data interpretation, including the relationship 
between sleep duration and body mass index (BMI), as well as variations in chro-
notypes. The importance of individuals reflecting on their own required sleep du-
ration will be emphasized, and finally, seven key points that should form the foun-
dation of sleep health literacy will be introduced. 

3.1. The Tortoise and the Hare 

Most people in Japan are familiar with the song “The Tortoise and the Hare”, 
published in 1901 in the second volume of Shonen Shoka and sung for over 120 
years. Common lessons drawn from the song include the idea that the tortoise 
won due to persistent effort—promoting diligence—while the hare lost due to 
overconfidence, laziness, and falling asleep—implying that sleep is synonymous 
with slacking off. But are these interpretations correct? Please consider the timing 
of the race. The text [34] stated nothing on the race time. However, if the race 
took place at night, the cold-blooded tortoise would have been unable to move. 
Conversely, as crepuscular animals, hares are naturally inclined to sleep during 
the day. Thus, the hare’s sleep was not due to laziness but rather a physiological 
need. The true lesson of this fable lies in the tortoise’s strategic insight, recognizing 
that the hare would likely sleep during the day. The tortoise demonstrated profi-
ciency in the core components of health literacy—“to access, understand, and use 
information”. These competencies are equally fundamental to sleep health liter-
acy. Unquestioning adherence to conventional interpretations can result in sig-
nificant misconceptions, as illustrated by this fable. The tale of the tortoise and 
the hare exemplifies the erroneous belief that drowsiness is synonymous with la-
ziness. Therefore, it is imperative to promote better sleep health literacy. 

3.2. Growth Hormone 

Growth hormone is secreted in large amounts during the initial deep sleep after 
falling asleep. The secretion of growth hormone is triggered by the onset of sleep, 
whether the sleep onset occurs earlier or later than usual, or if there is a re-initia-
tion of sleep after a disturbance [22] [35]. The timing of secretion is not deter-
mined by specific times. Consequently, staying up late does not result in a loss of 
secretion. Thus, it is incorrect to assert that “growth hormone is most abundantly 
secreted between certain times”. 

3.3. Adolescents Who Can’t Wake Up in the Morning 

When Japanese school officials hear the term “children who can’t wake up in the 
morning”, they are likely to think of Orthostatic Dysregulation (OD) [36]. But is 
this assumption correct? The author is aware of a junior high school student who, 
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despite being a member of the track team and consistently participating in early 
morning practices, frequently collapsed during morning assemblies and was sub-
sequently diagnosed with OD. The equation “inability to wake up in the morning 
= OD” does not always seem appropriate [36]. In fact, a study conducted at the 
author’s sleep clinic found that among 181 patients under 20 years old (including 
14 diagnosed with OD at other institutions), the most common complaint was 
“inability to wake up in the morning”, reported by 58 patients (9 of whom had an 
OD diagnosis) [11]. Among these 58 patients, the most frequent final diagnoses 
were ISS in 35 patients (7 of whom had an OD diagnosis) and circadian rhythm 
sleep-wake disorders, including sleep-wake phase disorder, in 13 patients (2 of 
whom had an OD diagnosis). When considering children who can’t wake up in 
the morning, it is crucial to also pay attention to their sleep-related conditions. It 
should be noted that OD patients do not fail to wake up in the morning, but rather 
fail to get out of bed [36]. Moreover, prolonged and severe sleep inertia, known as 
sleep drunkenness, includes unresponsiveness, intense resistance or aggressive be-
havior, and verbal outbursts that the individual does not later recall. Initially con-
sidered specific to idiopathic hypersomnia, this condition is now documented in 
ISS patients, particularly adolescents [37]. However, to the best of my knowledge, 
there have been no reports of OD patients exhibiting sleep drunkenness. 

3.4. Timing of Going to Bed 

The guidelines for OD [38] recommend “making an effort to go to bed 30 minutes 
earlier than the usual bedtime, even if you are not sleepy at night”. However, the 
latest sleep health guide [39] advises that “being overly concerned with sleep du-
ration or bedtime and forcing oneself to sleep without feeling sleepy can actually 
heighten brain arousal and worsen sleep onset. Trying to sleep without feeling 
sleepy can lead to excessive worry about not being able to fall asleep and may cause 
individuals to dwell on daytime concerns in bed, further exacerbating their ina-
bility to fall asleep [40]. If you find it difficult to fall asleep, it is recommended to 
temporarily leave the bed and spend time in a quiet, dimly lit, comfortable area 
until sleepiness returns, at which point you can go back to bed [41]”. 

3.5. The Relationship between BMI and Sleep Duration Is  
U-Shaped 

In 2004, it was reported that a U-shaped curve can be plotted with BMI on the 
vertical axis and sleep duration on the horizontal axis, where the minimum BMI 
is observed around 7.5 hours of sleep [42]. While this relationship might lead one 
to aim for 7.5 hours of sleep, it is important to note that this is a statistical sum-
mary and does not imply that no one with a sleep duration of 7.5 hours is obese, 
nor that all individuals with a sleep duration of 4 hours are obese. This graph does 
not indicate the sleep duration at which an individual’s BMI is minimized. This 
common misunderstanding highlights a basic consideration from the perspective 
of sleep health literacy. 
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3.6. Chronotype 

Numerous studies have reported that individuals with a preference for evening 
activities tend to exhibit more irregular lifestyles compared to those with a morn-
ing preference [43]. Furthermore, individuals with evening tendencies often con-
sume more fast food and caffeine, engage in irregular eating habits, and eat late at 
night, which has been associated with eating disorders and obesity [43]. Addition-
ally, while some reports suggest that there is no significant correlation between 
chronotype and academic achievement [44], other studies indicate that evening-
oriented individuals may have poorer academic performance [45] [46]. These 
findings may suggest that a morning-oriented lifestyle could be more advanta-
geous. Given this, would it be appropriate for healthcare professionals to advise 
adolescents to adopt a morning-oriented lifestyle? Consider the example of obe-
sity. Is it the case that all individuals with obesity are evening-oriented? Con-
versely, does it mean that all non-obese individuals are morning-oriented? A mo-
ment’s reflection reveals that this is not the case. It is important to recognize that 
such observations are merely the result of statistical analysis. There are individuals 
with evening tendencies who are not obese, excel academically, and maintain a 
regular lifestyle. It is crucial to develop accurate sleep health literacy and address 
one’s chronotype and its characteristics appropriately [47], rather than adopting 
incorrect assumptions (such as targeting morning orientation as a strategy for 
obesity management). It should be noted that chronotype has a strong biological 
basis, and attempts to forcefully alter it are often unsuccessful [47].  

3.7. How Much Sleep Should Adolescents Get? 

Recommending optimal sleep durations (OSD) for different age groups has long 
been a critical public health objective, given the importance of OSD for maintain-
ing health [48]. Recent studies have highlighted both the impact and prevalence 
of deviations from OSD, particularly during adolescence [6]. In fact, between 25% 
and 84% of adolescents report feeling drowsy, with sleep deprivation identified as 
the primary contributing factor [7]. Therefore, adolescents should be especially 
sensitive to their OSD compared to other age groups. However, the widely recom-
mended OSD guidelines [49] [50] (Table 1) are based on significant individual 
variability [51], resulting in a remarkably broad range. This broad range makes it 
impractical for individuals to use these guidelines as a benchmark for their own 
OSD. Furthermore, sleep duration is influenced by various factors, including sea-
sonal changes [17], lunar phases [52], and ambient temperature [53]. While un-
derstanding one’s own OSD is the first step in combating sleep deprivation, the 
current OSD guidelines are not sufficiently tailored for individual use. 

Roffwarg et al. [54] demonstrated that total sleep time gradually decreases from 
infancy to old age. The reported values during adolescence are 10 hours for those 
aged 10 - 13 and 8.5 hours for those aged 14 - 18. However, these values reflect 
habitual sleep duration (HSD) in regular living environments rather than the bi-
ologically necessary OSD. When there is a substantial discrepancy between OSD 
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and HSD, cumulative sleep debt during weekdays inevitably increases, resulting 
in the increase of sleep duration on weekend, so-called catch-up sleep (CUS). If 
this sleep deficit is not adequately addressed by weekend CUS [55], it can lead to 
the onset of ISS. 

 
Table 1. Sleep duration recommendations (hours) for ages 6 - 18 years old. 

 National Sleep Foundation’s sleep time duration recommendations [50] 
A Consensus Statement of 
the American Academy of 

Sleep Medicine [49] 

Age 
Lower values for an  
appropriate range 

Recommendation  
range 

Upper values for an  
appropriate range 

Recommendation range 

6 - 12 yrs 7 - 8 hrs 9 - 11 hrs 12 hrs 9 - 12 hrs 

13 yrs 7 - 8 hrs 9 - 11 hrs 12 hrs 8 - 10 hrs 

14 - 17 yrs 7 hrs 8 - 10 hrs 11 hrs 8 - 10 hrs 

18 yrs 6 hrs 7 - 9 hrs 10 - 11 hrs 8 - 10 hrs 

hrs; hours, yrs; years of age. 
 

Traditionally, the estimation of OSD has been derived through several methods: 
1) Allowing individuals to obtain sufficient sleep over multiple nights to prevent 
the accumulation of sleep debt; 2) Using psychomotor vigilance tests to estimate 
the required nocturnal sleep duration by determining the maximum wakefulness 
time before sustained attention deficits emerge; 3) Estimating the necessary sleep 
duration to achieve optimal academic performance or maintain mental health. 
These results are summarized in Table 2 [56]-[65]. However, regarding method 
(3), it remains unclear whether students with adequate OSD consistently achieve 
high academic performance. While sleep debt may be associated with poor aca-
demic outcomes, other factors such as individual abilities likely play a significant 
role. Indeed, research has shown that academic performance is more strongly as-
sociated with daytime sleepiness than sleep duration [46] [66] [67]. 

The author identifies three key indicators as a straightforward means to recog-
nize inadequate sleep duration: 1) Excessive sleeping in on weekends; 2) Morning 
sleepiness; 3) Falling asleep within a very short time after going to bed. Indicator 
(1) suggests a high level of cumulative sleep debt, as previously noted as CUS. 
Indicator (2) is based on the fact that slow-wave sleep peaks twice throughout the 
day—once at the midnight and once in the afternoon [68]. Thus, it is not unusual 
to experience sleepiness between 2 - 4 AM or 2 - 4 PM even without sleep depri-
vation; however, as diurnal beings, humans generally should not feel drowsy in 
the morning. As for indicator (3), while some individuals might take pride in fall-
ing asleep within five seconds of lying down, such rapid sleep onset is a definitive 
sign of sleep deprivation. The presence of any of these indicators suggests inade-
quate sleep duration. To alleviate these symptoms, it is necessary to increase sleep 
time until these signs disappear. 
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Table 2. Reported optimal sleep duration (OSD). 

Authors 
maturational grade or  

years of age 
OSD hrs. (range), SD hrs. 

Carskadon et al. [56] 

Tanner I 9.0, 0.5 

Tanner II 9.1, 0.4 

Tanner III 9.2, 0.3 

Tanner IV 9.1, 0.5 

Wehr et al. [57] 20 - 36 8.2, 0.9 

Barbato et al. [58] (detailed 
description by Dement [59]) 

29.0 (range: 23 - 34) 8.25 

Klerman & Dijk [60] 18 - 30 8.9, 2.4 

Short et al. [61] 15 - 17 

9.1 (8.5 - 9.5)  
(10 hours in bed) 
9.35 (7.3 - 12.6)  

(to sustain attention) 

Kitamura et al. [62] 23.0 (range: 20 - 26) 8.4 (7.3 - 9.3) 

Van Dongen et al. [63] 21 - 38 8.16, 0.73 (standard error) 

Eide & Showalter [64] 
12 8.3 - 8.4 

16 7.0 - 7.4 

Fuligni et al. [65] 
15.0 (standard deviation:  

0.83 yrs) 

7.0 - 7.5 (academic  
performance) 

8.8 - 9.0 (mental health) 

OSD; optimal sleep duration, SD; standard deviation, hrs; hours, yrs; years. 

 
Recently, a formula estimating adolescent OSD has been proposed as follows 

[69]; 0.714 × (weekday prior sleep duration) + 0.284 × (non-weekday prior sleep 
duration) + 0.513 × (sleepiness score; 1 - 4) + 0.002 × (grade; 5 - 11) − 0.009 × 
[gender (male: 1; female: 2)] − 0.005 × [social jetlag (hours)] + 0.008 × (both gen-
der- and grade-standardized BMI (expressed in standard deviation)) − 0.501. 
Sleepiness score assessed sleepiness during school based on four subjective cate-
gories: 1, never; 2, sometimes; 3, often; 4, always. Social jetlag was the difference 
of the midpoint time of sleep between non-schooldays and schooldays, calculated 
from bedtime and wake-up time data [8]. This model is based on the hypothesis 
that, due to the U-shaped relationship between BMI and sleep duration [42] [70] 
[71], individuals with an OSD should not have a BMI that deviates significantly 
from the mean. For example, estimated OSD of a grade-9-boy-student who had 6 
hours sleep on schooldays, 9 hours sleep on non-schooldays, felt sleepiness some-
times in the class, social jetlag of 1.5 hours and had a standardized BMI of +1.3 
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was calculated as follows; (0.714 × 6) + (0.284 × 9) + (0.513 × 2) + (0.002 × 9) + 
(0.009 × 1) − (0.005 × 1.5) + (0.008 × 1.3) − 0.501 = 7.3949 hours (= 51.7643-hour 
weekly OSD). If a 1.5-hour CUS is permitted, we can recommend that the afore-
mentioned student aim for 6.9663 hours of sleep on school days (= [51.7643 − (1.5 
× 2)]/7) and 8.4663 hours of sleep on non-school days (= 6.9663 + 1.5). Current 
sleep recommendations [49] [50] (Table 1) focus on daily sleep duration, but 
maintaining consistent sleep patterns on both school days and non-school days 
can be challenging. For busy adolescents, expressing the OSD as a weekly total 
(51.7643 hours) may be more practical than as a daily average (7.3949 hours). By 
shifting the focus from daily to weekly sleep recommendations, adolescents may 
have greater flexibility in adjusting their sleep schedules according to individual 
circumstances, potentially reducing sleep debt. This formula could serve as a val-
uable tool for helping adolescents, including those with insomnia or sleep disor-
ders (ISS), to better understand their OSD in the future, although further valida-
tion is required [68]. In the future, a comparison is planned between the OSD 
estimated from the sleep charts of ISS patients and the OSD calculated using the 
proposed formula. 

3.8. Seven Key Points Essential to the Foundation of Sleep Health 
Literacy 

As diurnal beings, humans require nighttime sleep for optimal health. Both the 
quality and quantity of sleep are critical factors. Recent discourse has emphasized 
the importance of the “feeling of restful sleep (restorative sleep)” as a crucial met-
ric for evaluating sleep quality [39]. In contrast to sleep quantity, however, there 
are no well-defined guidelines for assessing sleep quality. Given the substantial 
individual differences in sleep needs, it is imperative—as previously discussed—
to ascertain one’s own specific sleep requirements. The following delineates seven 
fundamental elements that are crucial for promoting healthy nocturnal sleep [72]. 
These seven items (Table 3), with the exception of the fifth, align with the princi-
ples outlined in the “Good Sleep Guide” [39] and are essential to establishing a 
robust framework for sleep health literacy. The fifth item recommended regular 
elimination. The survey included 2722 students from grades 5 through 12, classi-
fying their defecation habits into four distinct categories: daily, every other day, 
once every 2 - 3 days, and less than twice per week [73]. A multiple comparison 
analysis showed that the group with bowel movements less than twice a week, 
meeting the international criteria for constipation [74], had the latest bedtimes 
and shortest sleep duration among the four groups. Specifically, their bedtimes 
were significantly later than those of the group with daily bowel movements on 
both school nights (23:13 vs. 22:46) and weekends (23:28 vs. 23:02). Their weekday 
sleep duration was also significantly shorter than that of the daily bowel move-
ment group (7.29 hours vs. 7.63 hours) [72]. Taking the second, fourth [75], and 
fifth items into consideration, it reinforces the understanding that humans are 
creatures who sleep, eat, excrete, and engage in activities [76].  
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Table 3. Seven key points essential to the foundation of sleep health literacy. 

1) Exposure to Morning Light 

The body’s internal clock, located in the suprachiasmatic nucleus of the brain, operates 
on a cycle slightly longer than 24 hours. Morning light exposure, especially after the  
lowest body temperature is recorded, shortens this cycle to align with the Earth’s  
24-hour rhythm. 

2) Daytime Activity 

(1) Exposure to daylight during the day enhances nighttime melatonin production,  
a hormone responsible for inducing sleep, which begins secretion 14 - 16 hours  
after waking, once it gets dark. (2) Blue light during the day increases alertness.  
(3) Moderate physical activity during the day positively impacts nighttime sleep. 

3) Resting in Darkness at Night 

1) Melatonin secretion is suppressed in bright environments, even at night. 2) Exposure 
to light during the night, in contrast to morning light, lengthens the internal clock’s cycle, 
making it harder to fall asleep. (3) The orange hue of sunset, however, does not increase 
alertness and instead promotes relaxation. 

4) Consuming Breakfast and Avoiding Late-Night Meals 

According to the latest findings in chrono-nutrition [75], establishing a healthy rhythm 
requires consuming breakfast while avoiding late-night meals. 

5) Regular Elimination 

Studies indicate that individuals who are suffering from constipation go to bed  
significantly later and have shorter weekday sleep durations than those with daily  
elimination [72]. 

6) Avoiding Stimulants and Excessive Media Exposure 

Stimulants such as caffeine, alcohol, and nicotine, along with excessive media  
consumption, can impair sleep. Media content stimulates the sympathetic nervous  
system, making it harder to fall asleep, while light from electronic devices suppresses  
melatonin and prolongs the internal clock’s cycle, delaying sleep onset. Research  
indicates that adolescents’ lenses transmit light nearly five times more than those of  
individuals in their 70s without cataracts, making younger people more sensitive to  
light’s effects on sleep 

7) Respecting Pre-Sleep Rituals 

Establishing a consistent pre-sleep routine is essential for signaling to the body that the 
environment is safe, which can facilitate a smoother transition into sleep. 

4. Current Status and Future Directions for Sleep Health  
Literacy in School Health Settings 

Sleep guidance for elementary school students has been reported to prevent ab-
senteeism in junior high school [77], while community-based initiatives address-
ing sleep have improved sleep habits, morning well-being, and self-esteem in 
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junior high students [78]. However, effective global interventions remain limited. 
Some studies indicate that school-based programs increase knowledge but fail to 
improve sleep indicators. [79] One study proposes three key approaches for ado-
lescents—emphasizing benefits, fostering parental support, and adopting patience 
for delayed effects [80]—though no clear outcomes are reported. Cultural differ-
ences aside, Japan’s successful methodologies show significant potential [77] [78]. 
In addition, the eHealth app has demonstrated a positive impact on dietary habits 
and physical exercise [81]. Pokémon GO has been shown to positively influence 
physical activity levels [82]; however, further research is necessary to explore po-
tential risks associated with excessive gameplay. Similarly, Pokémon SLEEP [83] 
may have beneficial effects on sleep, warranting further investigation. Similar ap-
proaches are anticipated to yield improvements in sleep habits as well. 

Building on these findings, educators at the forefront of school health play a 
pivotal role in advancing sleep health literacy. To enhance the impact of such in-
terventions, it is essential to prioritize the following: 1) Moving beyond Shushi-
gaku-inspired ideals of asceticism; 2) Developing a thorough understanding of 
sleep physiology grounded in scientific evidence; 3) Providing education from a 
broad, comprehensive perspective. Educators must first acknowledge and address 
the harmful belief that sacrificing sleep for other activities is beneficial, then con-
vey this understanding to students. Furthermore, sharing these principles with 
parents and collaborating with them, where possible, is strongly encouraged to 
deepen collective understanding and support.  

Sleep is influenced by three interrelated factors: biological, psychological, and 
social. This approach is known as the “BPS (Biopsychosocial) model”, a concept 
proposed that human experiences, including issues related to illness and maladap-
tation, are shaped by the interaction of biological, psychological, and social factors 
[84]. While the present review primarily focuses on the biological aspects of sleep 
among adolescents, it is important to recognize that even with significant sleep 
deprivation (biologically driven sleepiness), one might be motivated to wake up 
and engage in activities like visiting a theme park with friends (psychological mo-
tivation). However, sustaining this for five days may become biologically untena-
ble. The act of attending school reflects not only psychological but also social fac-
tors, and, of course, biological aspects are also relevant. It is hoped that this review 
contributes, at least in part, to the understanding of the biological aspects of sleep 
health literacy. 

5. Conclusion 

A historical review of sleep-related guidance and critiques in this country reveals 
that misunderstandings rooted in Neo-Confucian asceticism, such as the notion 
of “sacrificing sleep to engage in X”, continue to persist. This review addresses 
widely circulated yet potentially inaccurate perspectives on sleep from the stand-
point of sleep health literacy. Although the realization of the “Workstyle Reform 
Act” remains a distant reality [32], the law has effectively challenged the culture 
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of sacrificing sleep for work [85], including among schoolteachers [86]. A similar 
shift away from the culture of sacrificing sleep for studying, intended through 
“Learning Reform”, should be led by school health professionals. Given the rising 
incidence of school attendance difficulties among adolescents, issues related to 
sleep, including ISS, are increasingly significant. The teachings of educators are 
inevitably passed on to the next generation [87]. It is imperative that education 
professionals take decisive action to prevent the transmission of this harmful cul-
ture (sacrificing sleep to achieve) to future generations. It is hoped that this review 
will contribute to equipping school health professionals with insights that can en-
hance their responses within educational settings. 
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