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Figure 1 Scabter plot and linsar regression of mean
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and b, blood slcohol concentstions up to 0013%,
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Fatigue, alcohol and NATURE| vOL 388] 17 JULY 1897
performance iImpairment  pawsonA, & ReidK.  p.23s

Kean relative periomance

Q4

Figure 1 Scatier plot and linear regression of mean
relsthve parfomance  lewsls  against &, time,

batwean the tenth and twenty-sixth hour of sus-
mined wakefulhess =129, P<006 A=097),
and b, blood slcohol concentstions up to 0013%,
(Fias=5t.4, P 005, A*=0.68).
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and b, blood slkcohol concanrstions up to 013%,
IFze=54.4, P< 005, F*=0.54).



Canada United Kingdom

$21.4 billion $50 billion
1.35%
GDP
2.92%
GDP Germany GDP
$60 billion
United States Japan
$411 billion $138billion (1380{E KK
= 150000{&F
=153k M)
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%Ej &HEL} Learning increases sleep needs. (Yanagisawa 2018
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Paruthi S, et al.: Recommended

- Amount of Sleep for Pediatric
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Sleep Med, 2016;12:785-786.
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Impact of sleep debt on metabolic and endocrine function

Summary

Background Chronic sleep debt is becoming increasingly __

common and affects millions of people in more-developed
countries. Sleep debt is currently believed to have no
adverse effect on health. We investigated the effect of sleep
debt on metabolic and endocrine functions. '

Methods We assessed carbohydrate metabolism, thyrotropic
function, activity of the hypothalamo-pituitary-adrenal axis,
and sympathovagal balance in 11 young men after time in
bed had been restricted to 4 h per night for 6 nights. We
compared the sleep-debt condition with measurements taken
at the end of a sleep-recovery period when participants were
allowed 12 h in-bed per night for 6 nights.

Findings Glucose tolerance was lower in the sleep-debt
condition than in the fully rested condition (p<0-02), as were
thyrotropin  concentrations  (p<0-01). Evening__cortisol
concentrations_were raised (p=0-0001) and_activity of the

Sympathetic nervous svstem was increased in the sleep-debt
condition (p<0-02).

Interpretation Sleep debt has a harmful impact on
carbohydrate metabolism and endocrine function. The effects
are similar to those seen in pormal ageing and, therefore,
sleep debt may increase the severity of age-related chronic
disorders.

Lancet 1999 354: 1435-39
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Sleep habits and susceptibility to the common cold.

Cohen 5. Dovle W], Alper CM, Janicki-Deverts D, Turner BB,

Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen®@cmuedu

BACKCROUND: Sleep quality is thought to be an important predictor of immunity and, in turmn, susceptibility to the
common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are

associated with cold susceptibility. METHODS: A total of 153 healthy men and women (age range, 21-55 years)

volunteered to participate in the study. For 14 consecutive days, they reported their sleep duration and sleep
efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
association with sleep efficiency was also graded: participants with less than 92% efficlency were 5.50 times (95% CI,
2.08-14.48) more likely to develop a cold than those with 98% or more efficlency. These relationships could not be
explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
exposure to a rhinovirus were associated with lower resistance to illness.
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Convective glymphatic fluxes of CSF and ISF propel the waste products of neuron
metabolism into the paravenous space, from which they are directed into lymphatic vessels
and ultimately return to the general circulation for clearance by the kidney and liver.

Nedergaard
M. Science 2013 340 (6140) 1529-30.
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors 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-
_v.uhject correlation.
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Greer SM, Goldstein AN, Walker MP. The impact of sleep deprivation on
food desire in the human brain.Nat Commun. 2013 Aug 6:;4:2259.

23 NDRELESE
[CEERRZ+ 4 CE>
BB EBELE-E
HMRIZ IR

ERAREDEEZD
RTIE., ¥ HZE

Sl SHIEREDEY
MiEd (@) —H
i T, REOESIC

BEEJDmikiED

An. angulale Orbital frontal Anl. ngula Ventral strigtiusm %fi:hﬁg;l:o

SHICHEBREICSOEENBRE (REVLEHFG .
EDRBRENLBEDIOSYIIT—FETOE /

B)zHEECH BERFROFIZITEALO
IELTEAR—BZIFAL, e P EE R

=
[

=
o

L=
-

(=1

o
-]

% Wanted
2 & 2
=

Y
o

% Warted of high cal. &
g g

)—BZ=RH. FERNGTEEREOEEIC

-
=




4

— Prefrontal ﬁﬁ&ﬁﬁﬁ;— ’?%Fﬁf‘:@% 1848 E DB LS — (%

cortex Tha? 5D Y IEELGRE. BfE. EBE
rrnntaLccr %'i*%(%‘tbf:o
Y BB R S o
. &R Y-IF KT E
T, ESGHERKICEY, #
DEANET o MYEH-T
LE-F-EE"LIEOTr—
TlIEW, "R =,

Ventromedial ._; “‘ LULIE: £ -
prefrontal cortex | AIZABT=6LHTINS
Amygdala | 2
BRRE.ISa=45—23v,
BE. B/ 78 - RIFHH. -
SEROED S, < €1

giEarvka—iL, S R



Parameter esimales

BAREEEBRNEEICHS !

Greer SM, Goldstein AN, Walker MP. The impact of sleep deprivation on
food desire in the human brain.Nat Commun. 2013 Aug 6:;4:2259.

23 NDRELESE
[CEERRZ+ 4 CE>
BB EBELE-E
HMRIZ IR

ERAREDEEZD
RTIE., ¥ HZE

Sl SHIEREDEY
MiEd (@) —H
i T, REOESIC

BEEJDmikiED

An. angulale Orbital frontal Anl. ngula Ventral strigtiusm %fi:hﬁg;l:o

SHICHEBREICSOEENBRE (REVLEHFG .
EDRBRENLBEDIOSYIIT—FETOE /

B)zHEECH BERFROFIZITEALO
IELTEAR—BZIFAL, e P EE R

=
[

=
o

L=
-

(=1

o
-]

% Wanted
2 & 2
=

Y
o

% Warted of high cal. &
g g

)—BZ=RH. FERNGTEEREOEEIC

-
=




L 2A{ AT
A

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

PLoS Med. 2004
Dec;1(3):e62.

gg .
o1 L]
HEE
5
B
= -
uﬁ LEs i
2
= E - -4
E e [24T) [121)
1633
E -
T T T T
B T i 4
Awerage nightly sleep dhrs)

Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors 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-
_v.uhject correlation.
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors 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-
_v.uhject correlation.
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Natural Sleep and Its Seasonal
Variations in Three Pre-industrial

Societies KEHBDEFDIEY
Gandhi Yetish, Hillard Kaplan, Michael
Gurven, Brian Wood, Herman Pontzer, Paul
R. Manger, Charles Wilson,

Ronald McGregor, and Jerome M. Siegel
Current Biology 25, 1-7, November 2, 2015

Yetish et al. find that hunter-
gatherers/horticulturalists
sleep 6.4 hr/day, 1 hr more in
winter than in summer. Onset
is about 3.3 hr after sunset,
and sleep occurs during the
nightly period of falling
temperature. Onset times are
irregular, but offset time is
very regular Little napplng is
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Earth at Night Astronomy Picture of the Day
More information available at: 2008 October 5
http://apod.nasa.gov/ap081005.html http://apod.nasa.gov/
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