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Tips for a Healthy Sleep 
Learned from Space Medicine

Japan Aerospace Exploration Agency (JAXA),
the Japan Society of Neurovegetative Research, 
Japan Airlines Co., Ltd., the National Institute of 
Occupational Safety and Health, Japan (JNIOSH), 
the National Center of Neurology and Psychiatry 
(NCNP), and the Japanese Society of Sleep 
Research (JSSR)　provide you with tips and hints
for a healthy sleep from the perspectives of their 
respective expertise.
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Mission of Astronaut Wakata
Astronaut Wakata is scheduled to live  on board the International 
Space Station (ISS) for about six months from the early of 
November 2013, where he will take charge of various activities, 
including scientific experiments utilizing the space environment 
and the operation of the ISS, comprising the Japanese 
Experimental Module (nicknamed “Kibo”). Following the 2009 
stay, this is the second long-duration stay for Astronaut Wakata.

Astronaut Wakata to become the first Japanese 
ISS Commander
For the last two months of his long-duration stay on the ISS, 
Astronaut Wakata will act as the first Japanese ISS Commander. 
Working as Captain, he will play a critical role on the ISS to secure 
the safety of all crewmembers living on board the ISS and working 
as a control tower to achieve the Mission successfully and securely.

Conducting scientific experiments
Various activities are scheduled for his Mission: scientific 
experiments regarding the influences of space radiation 
on human germ cells, verification of training equipment 
to alleviate the muscle decline in astronauts resulting from 
their long-duration stay in space and medical experiments 
measuring their exposed dose caused by space radiation.

Maintenance/repair of equipment on the ISS 
and “Kibo”
Docking and undocking maneuvers of the U.S. Cygnus Spacecraft 
and Dragon Spacecraft will be conducted by manipulating the 
robotic arm of the ISS. As well as maintaining and managing 
various equipment and systems, other equipment and systems 
onboard will be replaced or repaired.

More than a decade has passed since astronauts started continuous stays on the International 
Space Station (ISS). During that time, not a single day passed without humans being present 
in space far from Earth. JAXA successfully completed the first long-duration space flight mis-
sion in 2009 (Koichi Wakata) and opened the new stage of Japanese human space flight. 
Since then JAXA constantly sent Japanese astronauts (Soichi Noguchi, Satoshi Furukawa and 
Akihiko Hoshide) to the ISS and has steadily accumulated the experience of manned space-
flights.

The ISS is orbiting Earth every 90 minutes, so that astronauts have 16-alternating day and 
night cycles a day, occurring every 45 minutes. Generally astronauts distinguish daytime from 
nighttime by turning the artificial lights on/off, but in some specific activities such as dock-
ing or departing a spacecraft they are required to have “Sleep Shift” to stagger bedtimes and 
work, even during usual sleeping time.
In space, where one small mistake may lead to the loss of a spacecraft or a disaster endanger-
ing astronauts’ lives, sound sleep and sufficient rest are crucial for the mission success.

Space is a harsh environment with no air, no water, extreme differences in tempera-
ture between day and night, and space radiation. Environment control which main-
tains air, temperature, and humidity is indispensable. Moreover, medical support 
preventing muscle atrophy and bone loss, evaluating the impact of space radiation is 
necessary for the healthy life in space. On the other hand, healthcare management in 
such a severe environment can be considered a favorable test bed for better health-
care on Earth.

Effective sleep and rest is a key for safety and success, not only for astronauts, but 
also for the other professionals with an irregular work system such as nurses who 
have night shifts, pilots and controllers who conduct flights on a 24-hour rota, as well 
as firemen who stand by for emergencies during holidays.
Additionally, in this modern society with many stresses, good sleep and rest are es-
sential for lively and efficient work, regardless of occupation.

One of the JAXA’s mission goal is to return the outcomes of the life in space to Earth 
we are living. We do hope that this brochure will help with your daily life.

JAXA Astronaut

Norishige Kanai

Healthier sleep learned from the life in space
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Conclusion
Fortunately,  to date,  the programmed 
schedules onboard the ISS have not led to 
any accidents or problems resulting from 
serious insomnia and sleepiness. This suc-
cessful result requires the integrated work 
of the following three factors: in addition to 
① sufficient training and high motivation of 
astronauts, ② the role played by the Mission 
Control Center on the ground and ③ the 
support of ground controllers. It demands 
exceptional healthcare management, both 
by those working both in orbit and on the 
ground.
The ISS is operated by five stations of the U.S., 
Russia, Japan, Europe, and Canada, each of 
which has a control center in charge of ISS 
operations on a 24-hour basis (shown in Fig-
ure 5).

【Figure 5】 The five space agencies in charge of the ISS operation
The Mission Control Centers are located in Houston, the U.S., Mos-
cow, Russia, Cologne, Germany, Tsukuba, Japan, and Montreal, Can-
ada.

Surprisingly, the brain waves of astronauts measured 
during their sleep in space show no major changes in 
sleep structure and biorhythm, while few reports have 
analyzed sleep in space in detail. Astronauts are given 
their own daily life schedule, which properly programs 
and manages their work and sleep schedules as well as 
daily physical exercise. This regular life cycle supposedly 
helps keep their sleep and biorhythms normal (as shown 
in Figure 2). Meanwhile, the missions onboard the Space 
Shuttle (completed in July 2011), which had fixed points 
for launching and landing, included a life schedule with 
an advanced sleep schedule during the spaceflights of 
about two weeks (shown in Figure 3). This involves astro-
nauts repeatedly keeping early hours, increasing the risk 
of them having difficulty in falling asleep and waking. A 
study conducted after their missions reported that about 
20% of astronauts took hypnotic drugs during space-
flights.

1 Knowledge acquired to date 
concerning sleep in space

JAXA Space Medicine Website
http://iss.jaxa.jp/med/research/
Visit this website for an outline of the research 
conducted by JAXA on space medicine and biology, 
and more useful information on workshops, etc.

Do you think it is comfortable to sleep floating in a space-
craft without gravity? Actually, in the spacecraft, the arms 
of astronauts who usually sleep in their sleeping bags (as 
shown in Figure 1) move forward and up in the air when 
they lose strength after falling asleep. (You can experi-
ence the same condition when you try to lose strength 
in water, such as a pool or deep bath.) Accordingly, the 
microgravitational environment in space changes sleep 
position of astronauts. In addition, another difference 
from Earth is the lack of chances to sun themselves out-
doors in daytime. Even on the ground, less daytime in 
winter and fewer opportunities to go out among the 
elderly can sometimes cause sleep quality to decline and 
promote feelings of depression due to the lack of bright-
light exposure. There are concerns that similar problems 
may arise in a spacecraft. Besides, symptoms like motion 
sickness (space motion sickness), which astronauts often 
experience during the initial period of their stay in space, 
and mental stresses resulting from their life in a closed 
environment, may have an undesirable influence on their 
sleep.
Rocket launches and returns to Earth are often conducted 
at midnight and early in the morning to ensure docking 
and landing at the destination proceed efficiently. In that 
case, astronauts experience a sleep cycle similar to a trip 
abroad with jet lag. Moreover, the ISS, which orbits Earth 
every 90 minutes, has quite a different light-dark cycle 
from that on the ground. Can astronauts working under 
such harsh conditions ensure their sleep and biorhythms? 
Various factors, including their age and characters, are 
thought to affect their sleep onboard the ISS.

【Figure １】Sleep of Astronaut in the Space Shuttle
Under the microgravitational environment in space, the 
arms go up forward when losing strength.

©NASA

2　　Sleep schedule of astronauts during launch and return
The ISS operates on Greenwich Mean 
Time (GMT), meaning the flights of 
the Space Shuttle and Soyuz Space-
craft, respectively launched in the U.S. 
(4 hours ahead) and Kazakhstan (6 
hours behind), resemble a trip abroad 
with jet lag.
Figure 4 shows the sleep schedule 
of Astronaut Furukawa when he re-
turned from the ISS. Once the return 
date is fixed, the undocking time 
from the ISS is calculated to ensure a 
successful landing at the destination 
(desert in Kazakhstan): at this time, 
undocking time from the ISS at 23:00 
GMT and landing at 02:30 GMT. The 
time of re-entry to the atmosphere, 
the part of the spaceflight with the 
highest risk, which fell during the 
slumberous hours at midnight, re-
quired Astronaut Furukawa to coor-
dinate his sleep schedule two days 
before his departure.

【Figure 4】 Sleep schedule of Astronaut Furukawa when returning to Earth
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Sleep of Astronauts

Introduction

【Figure 2】Various factors affecting sleep in space
Varied factors affect sleep. The figure shows those which are con-
sidered to affect the sleep of astronauts during their stay in space, 
categorized into three: good and bad influences and characters of as-
tronauts.

Age, 
Personality
 traits, etc.

Characteristic of the astronaut

Factors impairing sleep 
Factors benefiting sleep○Space motion sickness

(for the first several days of the 
stay in space)
○ Malaise caused by cephalic 

expansion
○lack of bright-light exposure
○Mental stresses
(Closed and remote environment, a small 
group of people with different nationalities, 
pressure of work, danger, anxiety, etc.)
○ Irregular or particular sleep 

cycle due to operational 
circumstances

○ High daytime awakening 
standard enhanced by 
pressure of work

○Regular sleep and diet
(During the long-duration 
stay on the ISS)
○ Physical exercises to 

prevent muscle atrophy 
and bone loss

(On the ISS, 5-6 times a 
week, 1-2 hours each time)

【Figure 3】 Sleep schedule during STS-114 
(Spaceflight of Astronaut Noguchi)

The International Space Station (ISS) operates based 
on Greenwich Mean Time (GMT). Crewmembers of the 
Space Shuttle had a 4-hour-ahead advanced sleep 
schedule during the two weeks from launch to return.
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Biological rhythms in space2

Three factors and six trials to maintain 
proper biological rhythms

Light in the morning, melatonin at night, and regular life of meals

❶Orderly life cycle ❷Fixed time to get up
❸Morning green tea or coffee
❹ Vivid stimulus such as temperature difference between day and night
❺ Device for coordinating the rhythms of peripheral clocks: when get-

ting up, combing your hair, washing your face, rubbing down with a dry 
towel, physical exercises, listening to your own favorite music, etc.

❻Occasionally look at a clock.

Three factors

Six trials

Appropriate lifestyle of taking a meal leads to 
proper circadian rhythms. Breakfast is most 
important because the interval between 
meals is longer and effectively serves as a 
cure for improving circadian dysfunction.

●● Breakfast is essential ●●

Tips for promoting health from the perspective 
of the biological rhythm
As well as circadian rhythm, the biological rhythm includes 
varied patterns such as 7 days, 30 days, and a year. Properly 
maintaining each of them is of utmost importance in pro-
moting health and increased longevity. Increased melatonin 
during a good sleep works well for this because it maintains  
proper circadian rhythms coordinating melatonin receptors 
in the central circadian clock.
To increase melatonin, expose yourself to the sun as much as 
possible in the daytime and sleep well in dim light at night.

Website of the Japan Society of 
Neurovegetative Research (JSNR)
http://www.jsnr-net.jp/
The autonomic nervous system coordinates and maintains the 
harmonious functionality of the activities of internal organs. The 
JSNR is actively working for treatment of patients suffering from 
disorder of the system and development of effective cures as well 
as research. Visit this website for further information.

Warm staple and nutrient-rich side dishes 
are prerequisites, while consuming protein 
with carbohydrate is an effective way to 
boost the circadian rhythm.

●● Dietary composition   
　　must be carefully
　　considered ●●

Proper clockwork maintained even in space with 
a regular daily schedule

Recording studied the activities of the autonomic 
nerves of astronauts staying in space for an ex-
tended period of six months, while the JSSR and 
JAXA examined the potential for them to properly 
maintain their circadian rhythms. The subjects were 
six astronauts in good health (five men and one 
woman of average age 48.5±4.1 years). They were 
examined five times: before the stay onboard the 
ISS, on the 30th, 75th, and 150th days of the Mis-
sion, and 30 days after their return to Earth.
The study revealed that the quality of their rest and 
sleep declined right after their stay in space started 
and was recovered after a 3-month stay, while their 
proper biological rhythms had been maintained 
throughout the entire long-duration stay in space.

Waking in the morning and feeling sleepy in the 
evening – this regular daily rhythm is generated by 
the circadian clock. Just like the circadian clock in the 
brain, the fact that every peripheral cell has a clock 
has emerged. Currently, the clock in the human 
brain is called a central circadian clock while those in 
human cells are called peripheral clocks. Central and 
peripheral clocks properly maintain a wide array of 
physiological and behavioral systems while mutually 
communicating through autonomic nerves.

Note for health promotion from the perspective 
of biological rhythms offered by the Japan 
Society of Neurovegetative Research:
1. Disorders in biological rhythms may cause ill-

ness.

2. Such disorders may lead to hypertension, obe-
sity, hyperlipidemia, diabetes, osteoporosis, 
insomnia, depression, premature aging, car-
cinogenesis and reduced life expectancy. 

3. Maintaining proper circadian rhythms may be 
instrumental in promoting health/longevity 
benefits.

Can you imagine how humans living in space far 
away from Earth mark time passing? Does space 
also have rhythms in the time passage? Observing 
the activities of the autonomic nerves of astronauts 
in space, the Japanese Society of Sleep Research 
(JSSR) and JAXA researched their circadian rhythms. 
Space is an ideal environment for studying rela-
tions between biological rhythms and health.

On the 150th day of the Mission, circadian rhythms emerged 
more clearly than before the Mission. Even during a long-
duration stay in space, this Figure proves that properly turn-
ing lighting on/off and regular life cycles improve the balance 
of autonomic-nerve activities, which enables good rest and 
sufficient sleep and consequently ensures proper circadian 
rhythms can be maintained.
(Source: Naomune Yamamoto and other researchers, World Sleep 2011)

What happens when your biological rhythm falls in disorder!?1
Three essential factors for maintaining proper 
internal rhythms are light (photic input to retina) 
in the morning, melatonin secreted at night, and 
proper lifestyle of meals (especially breakfast).  
Melatonin secreted at night not only improves 
quality of sleep, but also leads to appropriate 
circadian rhythms in humans. Indeed, it is shown 
that light during daytime and melatonin at night 
lead to well being and increased longevity.

3 Tips to maintain proper 
biological rhythms

Lights coordinating human 
biological rhythms

A clock structure consisting of central and 
peripheral clocks which generate synchro-
nized biological rhythms

(Quotation modified: Yoshitaka Fukada, “Molecular approaches to 
biological clock” from Experimental Medicine No. 4 of Vol. 24 )
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　　Bright light1
A bright light of 2,500 lux or more (roughly speak-
ing, the outdoor light level, even in cloudy weather, 
is about 2,500 lux rising to about 5,000 lux in lightly 
cloudy weather) can coordinate the human internal 
clock and set it up in the direction of the early-to-bed/
rise or the late-to-bed/rise respectively.
Flying east, as shown in Chart 1 (from Japan to the 
U.S. or Europe to Japan, for example) requires coordi-
nation for the early-to-bed/rise, while flying west, as 
shown in Chart 2 (from Japan to Europe or the U.S. to 
Japan), needs the same for the late-to-bed/rise. The 
red arrows in Charts 1 and 2 indicate the shift required 
from the usual sleep time in Japan to the new time at 
the destination.
An internal clock still maintaining Japan time right 

after arrival at the destination can coordinate with the 
local schedule effectively through light exposure: to 
adjust to the early-to-bed/rise direction, in the morn-
ing hours of an internal clock ( Light in Chart 1) and to 
the late-to-bed/rise direction, in the evening hours 
of the clock ( Light in Chart 2). Just after a flight from 
Japan to Los Angeles, for example, bathing in outdoor 
light during Japan’s morning hours (14:00-18:00 local 
time) is an effective way of adjusting the internal clock 
to the early-to-bed/rise direction. Conversely, during 
hours when the light works in reverse, the impact of 
light should be avoided where possible with sunglass-
es and so on.

　　Sleeping pills and points to note2
Sleeping pills can control sleep to some extent and sleep 
drugs (e.g. zolpidem or zopiclone) with a short action 
time and little drowsiness after waking can be tried after 
medical consultation, since common prescription sleep-
ing pills are generally secure. Please note, however, that 
sleeping pills combined with alcohol may cause side 
effects such as temporary memory loss for a certain pe-
riod of time after taking them. Note also that bringing in 

sleeping pills known as flunitrazepam is prohibited in the 
U.S. and Canada. The long-term effects of melatonin, a 
hormone seemingly often taken before sleep, have not 
yet been clarified and taking melatonin at inappropriate 
time may adversely affect the internal clock.

　　Other points to note3
As far as possible, it is preferable to advance the time for 
sleeping and waking one hour daily before departure for 
eastbound flights and delay the time for bed and waking 
before departure for westbound flights.
Securing enough rest and sleep before departure is also 
essential. During your flight and on arrival at your desti-
nation, avoid excessive alcoholic drinks because they can 

cause sleep disorders. As caffeine has a short-time stimu-
lant effect, coffee at the destination may help in daytime. 
Caffeine less than four hours before sleep, however, 
which may cause sleep disorders, is not recommended.

Symptoms listed as jet lag by 275 
cockpit crews

Jet lag is a temporary disorder which occurs as a result of rapid jet travel 
across at least 2 time zones, mainly across 5 and more time zones. It is 
considered to be due to a time gap between the internal clock and the 
local time at the destination for living, as well as disorder in the well-
coordinated work of internal rhythms in the process of an internal clock 
adjusting to the local living hours of a particular destination. The scope 
of adaptation in hours per day of an internal clock is one or two at most, 
which means jet lag symptoms continue for several days after transfers 
involving a major time difference.

A study of cockpit crews of an airline revealed that 
most symptoms involve sleep disorders, followed by 
excessive daytime sleepiness (shown in Figure 1). Poor 
appetite and gastrointestinal disturbance are further 
possible symptoms. The study finds that an eastbound 
flight, which requires going early to bed and rising early, 
involves more serious symptoms and a longer recovery 
than a westbound flight, for which you generally go 
late to bed and rise late. It is not difficult to conjecture 
that going to bed four or five hours later than usual 
after staying up late at night, which is equivalent to 
westbound flight, may be easier than going to bed four 
or five hours earlier, which is equivalent to eastbound 
flight. Of course, the symptoms differ among individuals 
and generally affect older rather than younger people.

For a two-or-three-day stay, remaining on Japan time upon arrival the destination may result in less disorder to 
the internal clock. Now let’s determine effective measures to adjust the clock to the destination’s local time.
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Website of Japan Airlines Co., Ltd.
http://www.jal.co.jp/health/
Visit this website for further medicine-related 
information for more comfortable air travel

What is jet lag?

Symptoms and process until recovery

Measures for jet lag

Insomnia

Excessive daytime sleepiness

Impaired mental performance

Fatigue

Appetite drop

Unclear and fuzzy head

Dull headachee

Gastrointestinal disturbance

Eye strain

0　 25　50　75　100　125　150　175　（persons）

(Multiple answers allowed) (Source: Sasaki, 1984)

【Figure 1】 

Jet Lag Symptoms and Measures
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Good sleep is a prerequisite for healthy and safe work.
Maintaining good health requires sufficient rest. Opportunities to consider rest, es-
pecially sleep, may have been scarce because it is a very close activity to humans. 
However, maintaining sufficient quantity and quality of sleep is key for mental and 
physical health. The livelier workers are, the more the whole workplace benefits.

Problems and Measures for Sleep
and Biological Rhythms at the Workplace

http://www.jniosh.go.jp/
JNIOSH conducts study and research in multidiscipli-
nary field, striving to ensure people work healthy and 
safe. The outcomes have facilitated planning and im-
plementation of administrative policies and efforts to 
protect and improve workplace health and safety.

References:
Institute of Medicine Committee on Sleep Medicine and Research, Sleep Disorders 
and Sleep Deprivation. 2006
Rosekind et al., J Occup Environ Med. 2010
Survey on the State of Employees’ Health. 1992, 1997, 2002, 2007 by the Minis-
try of Health, Labour, and Welfare
Takahashi, Preventive Medicine. 2011
US Healthy People 2020
Lee et al., Working Time Around the World. 2007 © International Labour Organization
Grander et al., Sleep Med Rev. 2010
Virtanen et al., Sleep. 2009
Harma & Kecklund, Scand J Work Environ Health. 2010
Takahashi et al., Ind Health. 2005
Akerstedt, Scand J Work Environ Health. 2006
Lallukka et al., Scand J Work Environ Health. 2011
Park et al., Int Arch Occup Environ Health. 2011 (in press)

　　Increasing lack of sleep among workers 1

　　More varied work schedule2

　　Review your work schedule3

A survey conducted by the Ministry of Health, Labour, 
and Welfare shows that workers’ sleep duration have 
been declining year by year. In 2007, the number of 
workers sleeping for less than six hours exceeded 
40%. A lack of sleep, for various reasons, is deeply re-
lated to the growing number of night owls. Though 
appropriate sleep duration varies among individuals 
and is difficult to be fixed, in the U.S. adult citizens are 
recommended to sleep for seven hours or more.

Compared with other countries, Japan is character-
ized by long working hours. About 40% of men work 
for 49 hours or more per week, which outnumbers all 
other developed countries except South Korea.

Excessive working hours deprive workers of sleep, 
meaning they are unable to fully recover from fatigue. 
When this state persists, it can lead to lifestyle diseas-
es including insomnia, hypertension, heart diseases or 
other health disorders.
Under shift work, workers change shifts every few 
days. Shift workers sleep in inappropriate phase of 
biological rhythms, causing difficulty in falling asleep 
and unsatisfactory sleep. Besides, working at inap-
propriate times of day increases drowsiness and tired-
ness. Many studies show that increasing years of shift 
work are more likely to cause hypertension, heart dis-
eases, diabetes, and so on.
For individuals, preventive measures are important 
in improving their own behavior in terms of sleep, 
napping, and lifestyle. At the workplace, education 
on sleep, biological rhythms and review of work shift 
schedules are all desirable.

Recently, there have been growing social needs for 
night shifts and work shifts. Percentage of night and 
shift workers was 27% in 2007, an increase of 140% 
compared with the figure in 1997.
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　　Alleviate your work stress4
Working conditions such as excessively tight schedule, lack of discretion, or insuf-
ficient support from supervisor are likely to result in sleep problems. Bullying at the 
workplace and work-family conflict are reported to disrupt sleep. Good sleep requires 
greater effort to alleviate work stress, as well as to improve work hours and schedule. 
We need effective strategies of stress coping at a personal level and also shared re-
sponsibility to create a comfortable work environment with cooperation of labor and 
management.

Keep the balance between work and sleep
Work-life balance is essential in improving the quality of work-
ing life. Similarly, paying great attention to both work and sleep 
– work-sleep balance – will help people to become more healthy 
and safe at work.

W
ork

Sleep

Website of the National Institute of Occupational 
Safety and Health, Japan (JNIOSH)
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Let’s check your sleep condition
Sleep problems result from two causes:①Sleep hab-
its,②Sleep disorders

① Problems concerning sleep habits
Problems concerning sleep habits include sleepi-
ness and insomnia provoked by night-owl lifestyles, 
insufficient sleep, and night shifts. These problems, 
which are mainly due to daily lifestyles rather than 
diseases, can be improved by altering lifestyles.

② Sleep disorders
The scope of sleep disorders consists of approxi-
mately a hundred of different disorders such as 
insomnia, hypersomnia or sleep apnea syndrome 
(SAS), most of which cannot be cured with good 
sleep skills alone. Impossible to diagnose based on 
subjective symptoms alone, these disorders require 
examination and treatment at medical institutions.

If you feel uneasy or unhappy about your sleep, please keep in mind the following 12 tips:
Correcting your own sleep-related assumptions and inappropriate sleep habits often help improve your current 
symptoms such as insomnia and daytime sleepiness and help you sleep better. Continued practice for one or two 
months is essential, however, since improving such problems requires some time to take effect.

12 tips to cope with sleep problems

In case you cannot solve your sleep problems alone, please visit a medical institution special-
ized in sleep medicine. Nearby medical institutions are introduced on the website of the Japa-
nese Society of Sleep Research (JSSR): http://jssr.jp/

Website of the National Center of Neurology and 
Psychiatry (NCNP)
http://www.ncnp.go.jp/
Getting sufficient sleep and rest are prerequisites for a healthy 
life and the sleep problem is one of the fundamental themes of 
space medicine. NCNP looks forward to beneficial outcomes 
brought by space medicine research in future.

 Insomnia
 (Difficulty in initiating sleep, awaking during 
sleep, no feeling of having good sleep)
…Daytime weariness, drowsiness, discomfort

 Excessive sleepiness
(despite of sufficient night sleep)

 Sleep-Related Breathing Disorders 
(Snoring and apnea)…………Excessive daytime 
sleepiness

 Dysesthesia and involuntary movements 
during sleep
(restless legs, twitching, etc.)………Moving legs 
alleviates unease

 Abnormal behavior during sleep such as shout-
ing, moving hands and legs, and walking around

 Abnormal sleep schedule such as day-
night reversal
Unable to fall asleep at the preferred time, but 
able to sleep well once falling asleep

Common symptoms of sleep disorder

The length of sleep required depends 
on individuals. If you have no prob-
lems with daytime sleepiness, this 
means you are getting enough sleep.
♦ The required length of sleep 

time varies from one person to 
another: long, short, or variable 
according to seasons. Ignore 
the eight-hour sleep theory.
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(“Guidelines for insomnia - Twelve dos and don’ts”, edited by the Society of
 Guidelines for Diagnosis and Treatment of Sleep Disorders)

The above are common symptoms of sleep disorders.
If one occurs for a short period, simple observation of the process is required
If the symptoms continue, consultion with a doctor is recommended.

A night view of Tokyo taken fromthe Space Shuttle
 (Photo: Courtesy of NASA)

Sleep-related Problems and Measures 
Applicable to Modern Society
Rapidly growing sleep problems in modern society
Glancing at a photo showing a night view of 
Japan, taken from the Space Shuttle in space, 
gives us the actual feeling that we live in “the 
society that never sleeps”. However, can we 
sacrifice our sleep to keep abundant lives? 
Recently, increasing numbers of people have 
been suffering from sleep problems such as 
insomnia, difficulty in getting up, severe day-
time drowsiness, and sleep rhythm disorders 
caused by sleep loss, 24 hour society, shift 
work, jet lag, and night-owl lifestyles.
Sleep loss and sleep disorders have been 
attributable to severely impaired human 
mental and physical functions, e.g. increasing 
the risk of depression and lifestyle diseases as 
well as insomnia and memory decline. Suf-
ficient sleep (rest) is critical to our sound life.

Sleep loss
Shift work
Night-owl lifestyle
Sleep disorder

Sleep
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Industrial
accidents
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Mental
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Sufficient sleep time(Sleep homeostasis) Regular sleep rhythm(Body clock)

Avoid stimulus and feel relaxed 
in your own way before sleep
♦ Caffeine less than four hours 

before bed and smoking one 
hour before bed should be 
avoided.lder people get, the 
less sleep they need.

♦ Light reading, music, warm 
baths, healing scents, and 
muscle relaxation training are 
effective.

Go to bed when feeling sleepy
♦ Sticking to a fixed bedtime is 

undesirable.
♦ Striving to sleep disrupts your 

sleep, rather making your head 
too clear and will hinder your 
falling asleep.

Get up at the same time every 
morning
♦ The early-to-bed-early-to-rise 

is not key. Early rising leads to 
going to bed early.

♦ Staying up late Sunday night 
will make it hard for you to get 
up early on Monday morning.

If you nap, it should be 20-30 
minutes before 15:00.
♦ Extended naps may cause un-

desirable absent-mindedness.
♦ Naps after 15:00 adversely af-

fects sleep at night.

When your sleep is light, make 
a conscious effort to stay up 
late and get up early.
♦ Staying in bed too long may 

impair your feeling of having a 
deep sleep.

Alcoholic drinks instead of 
sleeping pills may cause in-
somnia
♦ Drinking alcohol to replace 

sleeping pills impairs deep 
sleep and may cause you to 
wake up at midnight.

Properly take sleeping pills 
based on doctors’ instructions
♦ The pills should be taken at a 

fixed time before you go to 
bed.

♦ The pills should NOT be taken 
with alcoholic drink.

Careful attention is required 
when you are prone to loud 
snoring and respiratory arrest 
during sleep and twitching 
and restlessness of legs.
♦ Sleep-related diseases are 

behind those symptoms and 
require technical treatment.

Using light enhances good 
sleep
♦ When waking up, take in the 

sunlight to switch on your in-
ternal clock.

♦ Overly bright lighting should 
be avoided at night.

Eat a regular three meals a day 
and engage in regular physical 
exercise
♦ Breakfast is critical for waken-

ing your mind and body while 
the evening meal should be 
just light.

♦ The habit of exercising pro-
motes deep sleep.

If sufficient sleep does not alle-
viate daytime sleepiness, con-
sultation with a medical spe-
cialist is highly recommended.
♦ When sleepiness disrupts your 

work or study in daytime, even 
after many hours of sleep, you 
should consult a medical spe-
cialist.

♦ Careful attention is needed 
when you drive.
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Advice for a Healthy Sleep Life

Japanese, short sleepers of the world

Impact of insomnia 
and related problems 

Over the past half-century, Japanese 
have gone to bed later and later, and 
slept one hour less. Compared with the 
major European countries and the U.S., 
Japan is one of the countries staying 
up the latest and sleeping the least.

Four of the top 10 causes of death 
among Japanese, namely heart diseases, 
cerebrovascular diseases, accidents, and 
suicides are related to sleep shortage. 
Lack of sleep and long-lasting insomnia, 
adversely affect various matters in our 
social lives as well as mental and physical 
health.

Nearly 50% of those with sleep problems 
visit clinics in Spain and Germany, while 
less than 10% in Japan. Instead, many 
Japanese, particularly men, tend to re-
sort to alcoholic drinks. Drinking before 
bedtime, which is supported to help 
them fall asleep more easily, adversely 
disrupts deep sleep, causing increased 
wakefulness during sleep and impairing 
the quality of sleep.
When you have sleep problems, con-
sult your primary care doctor and, 
if necessary, request certified sleep 
physician before resorting to drink.

Too long sleeping often results in light sleep and can cause intermittent awakenings during 
sleep. Although the standard sleep time for adults is 7-8 hours, this may vary among indi-
viduals. It is best to find the suitable sleep duration, based on whether you feel refreshed on 
awaking.
However, this does not mean that you may allow staying up as late as possible, when you 
get sleep in daytime. As we are diurnal animals, our sleep-wake rhythms are controlled by 
the biological clocks in the brain. Extended naps and sleeping until noon on weekends do 
not help to compensate for the lack of sleep. The fundamental key to sleep is
“to stay wide-awake and active during the daytime and sleep well at night”.

Accumulative lack of sleep decreases the secretion of the 
satiety index hormone (Greline) and increase the secre-
tion of appetite hormone (Leptine), which commonly 
leads to obesity.
Moreover, 90% of patients with depression are found 
to have insomnia. We should be careful not to overlook 
symptoms such as “difficult to fall asleep, sleeping poorly 
due to waking up several times at night and waking up 
early in the morning”, which represent the early signs of 
depression.
In developed countries, the number of dementia pa-
tients has been increasing and has become a major 
social problem. Many dementia patients have insomnia, 
commonly spending reversed day and night. “Good 
sleep at night and high activity in daytime, i.e. establish-
ing distinct differences between day and night, is con-
sidered key for its prevention of these diseases.”
Recently, traffic accidents caused by falling asleep at the 
wheel, has become big social problems. These traffic accidents are reported to be mainly attributable to drowsi-
ness due to a lack of sleep. A survey of Japanese driving license holders indicates dangerously high values: 40.4% 
of holders feel sleepy during driving while 20.3% have fallen asleep while driving. Everyone affected by sleepiness 
in daytime could be at risk of industrial and medical accidents such as errors in medication and/or operation of 
medical equipment.
All individuals should be aware to “have a healthy sleep”, and don’t underestimate its importance. These manners 
will surely help you in maintaining your attentiveness and concentration, preventing accidents and boosting work 
efficiency.

Sleep well, Grow Healthy

Good sleep refers to adequate sleep 
length and good quality sleep

Good sleep helps to prevent lifestyle diseases, depression, 
dementia, and to avoid accidents during driving or working
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(Figure prepared referring to a Sleep Epidemiological Survey, 2002)
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Growth hormone secretion during sleep.
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Sleepμg/lGrowth hormone is indispensable for the develop-

ment of bones and muscles of children and also 
essential for the recovery of the brain and body 
functions in adults. Growth hormone is mainly se-
creted during overnight sleep. Japanese proverb 
says “Babies grow up in their sleep.”

15 hours of continuous awakening from wake-up 
time in the morning matches the alcohol concen-
tration which would incur a 30-day driving license 
suspension in drunken driving, while 24 hours of 
continuous awakening results in a decline in per-
ception, judgment, and reaction equivalent to that 
caused by drinking 360ml of sake!

 Hypertension, diabetes, angina, myocardial infarction, 
cerebrovascular, cancer, etc. are included.

Trigger and 
exacerbation
somatic diseases*

A dapted from Dawson snd Reid ,1997
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(Subjects aging older than 15-year)

International comparison of 
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Daytime sleepiness, 
fatigue, headache, and 
anxiety,  irritability

Increased medical 
expenses

Trigger of industrial 
accident

Trigger and 
exacerbation of 
depression

Absence from
school/work place

Declined efficiency 
and productivity at 
work

Trigger of traffic 
accidents

Insomnia

Website of the Japanese Society of Sleep 
Research (JSSR)
http://www.jssr.jp/
At this website, the JSSR introduces basic knowledge 
of sleep and a list of registered sleep clinics/hospitals 
and certified physicians of sleep medicine.

Australian standards for penal regula-
tions on drunken driving

90-day driving license 
suspension in Japan

30-day driving license 
suspension in Japan
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Good night

Liquor
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Japan Aerospace Exploration Agency (JAXA)

Human Spaceflight Mission Directorate
2-1-1 Sengen, Tsukuba-shi, Ibaraki 305-8505

Tel: 050-3362-3202  Fax: 029-868-3950
HP of the International Space Station (ISS), Japanese Experiment 

Module (JEM; nicknamed “Kibo”), and Public Relations Center: 
http://iss.jaxa.jp/en

HP of Space Medicine: http://iss.jaxa.jp/med
JAXA HP: http://www.jaxa.jp

Cooperation by:
The Japan Society of Neurovegetative 
Research
Japan Airlines Co., Ltd.
The National Institute of Occupational 
Safety and Health, Japan (JNIOSH)
The National Center of Neurology and 
Psychiatry (NCNP)
The Japanese Society of Sleep Research

Photos courtesy of JAXA and NASA


