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Michael Phelps (ItIR REgFRiA TRIAXREID8R) told :
"Eat, sleep and swim, that's all | can do.”

(RICTESDRFIBARTET. kS I&)



Local sleep in awake rats
ean o vo e ars s Sleepy neurons?

A study in rats suggests that individual neurons take a nap when the brain is
forced to stay awake, and that the basic unit of sleep is the electrical activity of
single cortical neurons. SEE ARTICLE P.443

a Awake ¢ Forced awake 28 APRIL 2011 | VOL 472 | NATURE | 427
Sleap prassura low g:;ﬂ:g prassura high )
Paerformancs errors low rmancs errors high Figure 1 |N | . It:r'm ratbrain. a.In

the awake brain, when the pressure to sleep is low,

most neurons in the motor cortex and the parietal

cortex are in the ON state (red), as defined by

their electrical activity. Only a few are in the OFF

- electrical state (blue), which is associated with

sleep. b, In the sleeping brain, the converse is

true. ¢, Vyazovskiy ef al® report that in awake,

- | sleep-deprived rats, the number of cortical neurons

b Asleep n Mor ;o Parleml in the OFF state correlates with the pressure to sleep,

SRS and that the rats make more errors than fully awake
rats in performing a task associated with neurons

in the motor cortex. The presence of neurons in the

OFF state in the motor cortex did not correlate with

the presence of such neurons in the parietal cortex,

suggesting that the observed ‘switching oft” of

individual neurons during sleep deprivation is not

coordinated across the whole brain.
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A study in rats suggests that individual neurons take a nap when the brain is
forced to stay awake, and that the basic unit of sleep is the electrical activity of
single cortical neurons. SEE ARTICLE P.443
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Fatigue, alcohol and MATURE | WOL 388 | 17 JULY 1957
performance Impairment  pawsonA, & Reid K. p.235
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Figure 1 Scatter plot and linsar regression of mean
relsthe  parformance  lewsls against &, tme,
batwean the tenth and twenty-sixth hour of sus-
mined waksfulness =128, FP<006 A°=097]
and b, blood slcohol concantrations up to 013%,
[Fiz=b4.4, P< 006, R*=053}



Fatigue, alcohol and MNATURE | WOL 388 | 17 JULY 1997
performance Impairment  pawsonA, & Reid K. p.235
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Figure 1 Scatter plot and linsar regression of mean
relsthe  parformance  lewsls against &, tme,
batwean the tenth and twenty-sixth hour of sus-
mined waksfulness =128, FP<006 A°=097]
and b, blood slcohol concantrations up to 013%,
[Fizs=54.4, P< 005, R*=0543).
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Total sleep time

Nighttime sleep + daytime sleep

0-364 B . 2007 DAL

= Predominantly Caucasian = 7960
= United States (US), Canada (CA), United

Kingdom (UK), Australia (AU), New

Zealand (N2)

= Predominantly Asian = 20,327
= China (CN), Hong Kong (HK), India (IN),

Indonesia (ID), Japan (JP), Korea (KR),
Malaysia (MY), Philippines (PH), Taiwan
(TW), Thailand (TL), Vietham

13.50

13.00 | Yehmonafohmon

Hours
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http://www.jnj.co.jp/index.html

BEROFLLADERRHITEVSZOREETREOES ! ? g
BRLYLERVDEBEZESTH, BRALYLEEDENHS. MEDICAL CENTER
HRLTOELHETOD, BEORS, BEE+ERDIEYDRS, FLEKEZ
Nap duration Total sleep duration (nap + night sleep) Sleep onset time
Australia 2.00 13.16 10:43 «—
Canada 2.00 12.87 20:44 «—
China 3.00 12.49 20:57 «—
Hong Kong 3.14 12.16 22:17
Indonesia 3.36 12.57 20:27 «—
India 341 11.83 22:11
Japan 2.19 11.62 21:17
Korea 249 11.90 22:06
Malavsia 3.27 12.46 21:47
New Zealand 2.70 13.31 10:28 «—
Philippine 3.53 12.69 20:51 —
Singapore 311 12.36 21:38
Thai 2.81 12.71 20:53 «—
Taiwan 3.3 12.07 22:00
UK 2.61 13.10 19:55 «—
USA 3.18 12.93 20:52 «—
Vietnam 3.67 12.99 21:44

Made from Mindell JA, Sadeh A, Wiegand B, et al. Cross-cultural differences in infant and toddler sleep. Sleep Med 2010;11:274-280.
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A STUDY OF THE ASSOCIATION BETWEEN SLEEP HABITS
AND PROBLEMATIC BEHAVIORS IN PRESCHOOL CHILDREN

Chromobiology International, 25(4): 549-564, (2008)

Atsushi Yokomaku,’ Kyoko Misao,' Fumitaka Omoto,' Rieko Yamagishi,’
Kohsuke Tanaka,' Kohji Takada,’ and Jun Kohyama?
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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.

Arch Intern Med. 2009 Jan 12;169(1):62-7.
THMU ~ 5 ? HSEHASHADD Cohen 5, Dovle W1, Alper CM, Janicki-Deverts D, Turner RB.
BEC2IVLBMMES -"HRXoT @R
o S Il :75::0).?!‘/'.\#’!(
BB MHOBEKELXKCBA Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA. scohen@emu.edu
MBERRRENIDODSKERELCZENVE
R Bnco <0857%° IR
é ?5 %) T;E ’il lg :;E g’r ;, /; ié‘, :f_i E“:) ’? 1 ,' " BACKCROUNIY: Sleep quality is thought to be an important predictor of immunity and. in tum, susceptibility to the
ot ‘D N B D 4‘ common cold. This article examines whether sleep duration and efficlency in the weeks eding viral exposure are
?ﬂ P {»gg 5 ?E‘M A {) T‘i‘gl{‘ 2 ed with cold Hbﬂ.{tyMEI'HDI]S.APtaI f 153 heal I-]J:.jlliu'n:l e -55 years)
- 7R Al - A * O assnclat cold susc . o A total of 153 he: MET WOIMEN range, 21
HE A XA EM L1 &0 E P a e rang
7 Bl R A SRMLL L D2. 98 ("
2IIEBHD | [EEALEXL D558 a volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
92 K& DA g AL A ﬂ; efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
% T I B *AE
*: o 5 Zz H o % (?) s g D q_z scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
‘B g&\ h—: ‘;‘? fg ‘/S &' g ‘l -}J }‘i‘ " ’; U administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
A 2 - . ~ < -
< 5'5 S 0 % ‘g j] g é g (“1 ;‘; £ 3 the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
' 7% ] )
i}: g /,i_ E 5,—: % - 3 & %) g % ‘%-) graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
M S : -l | , & 5
;_ ?‘: ~ ﬁ Lfc\ l:é a; g% ;_S ;5 ¥ E_{, confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
R YPCAD ? W .mmS v a association with sleep efficlency was also praded: participants with less than 92% efficlency were 5.50 times (95% CI,
e iy ’ <
/"’ :_(; ‘g ‘} ;{. "‘,g 9 ?ﬂ ";J - f‘g % :() 'é < 2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
{.—I\ % ft;‘ 2N l,i'_‘ % < % -:é &5 g explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
5 pha LE = 5
) % fj- ﬁ gé e 2 * *\ ;&p g:z é ?Q socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
= - P L T L4
= ?g;:.‘ 55 o ERTF -,;,: < “ s .? 7 % S associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
2 W - ! v g - 14 i
ERTRISLCCERLVALD S exposure to a rhinovirus were associated with lower
% L Lo :}—1) 3 :"‘ ‘.;; D® DD r_‘. v EX toa were with | resistance to illness.
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Taheri S, Lin L, Austin D,
Younqg T, Mignot E. .
Short sleep duration is 6 T 4 9
associated with reduced Average: nightly sicep {frs)
leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
and increased bOdy mass Mean BMI and standard errors for 45-min intervals of average nighﬂ}r
index. sleep after adjustment for age and sex. Average nightly sleep values
PLoS Med. 2004 pmdicting lowest mean BMI are mprtv.ented h}r the central group.
Dec;1(3):e62. Average nightly sleep values outside the lowest and highest intervals

are included in those categnriﬂ. Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
suhject correlation.
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Short sleep duration is
associated with reduced
leptin, elevated ghrelin,
and increased body mass
index.

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

Mean BMI and standard errors for 45-min intervals of ave rage nigh rj}r
.v.leep after adjmtm&nt for age and sex. ﬁw_'rage nightl}r 5leep values
pmdicting lowest mean BMI are rtprﬁv.ented h}r the central group.

ﬁw_-r:nge nightl}r ﬂeep values outside the lowest and highe.v.t intervals
are included in those czutegnritv.. Number of visits is indicated below

the standard error bars. Standard errors are adjusted for within-

suhject correlation.
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Michael Phelps (ItIR REgFRiA TRIAXREID8R) told :
"Eat, sleep and swim, that's all | can do.”
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Obesity — Abstract of article: Circadian Timing of Food Intake Contributes to Weight Gain :

We provide evidence that nocturnal mice fed a high-fat diet only during the 12-h light phase gain
significantly more weight than mice fed only during the 12-h dark phase. ,
TORR, FRLESEEHETV AR TOEBREICEEE LRI IVL—T7E. RERGEICLENTHEHE
HLASEICETIML., —A. IV AXROEF) ALBEYICEBERLYSETSIL—TE. 1.208048
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Obesity (Silver
Spring). 2009 Sep 3.
[Epub ahead of print]
Circadian Timing of
Food Intake
Contributes to Weight
Gain. Arble DM, Bass
J, Laposky

AD, Vitaterna

MH, Turek FW.
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Early rising children are more active than late
risers

Jun Kohyama Background: A low level of physical activity impacts mental as well as physical health. This
study investigated the daily lifestyle habits that affect physical activity in young children.
Methods: The relationship between physical activity, assessed by means of a Mini-Mitter
Actiwatch device, and observed daily lifestyle habits was analyzed for 204 children, aged 12 1o
40 months {average: 226 months), for whom 6-consecutive-day data from both the Actiwatch
and sleep log were obtained.

Results: An older age, male gender, and early waking time showed significant positive cor-
relations with physical activity level. Multiple regression analysis revealed that these three
variables were significant predictors of physical activity.

Conclusion: Promoding an early rising ime is suggested to be an important element of culti-
vating good health in young children.

Keywords: physical activity, children, actigraphy, moming light

Czparement of Pediatrics, Tokyo Kia
Shakai Hoken Hospital. Tokye, Japan

Meuropsychiatric Cisease and Treaoment 2007:3(&) 757263
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Falling asleep: the determinants of sleep latency

G M Nixon," J M D Thompsen,” DY Han,2 D M O Becroft,” P M Clark,” E Robinson,’
K E Waldie,* C J Wild,® P N Black,® E A MitchelP

ABSTRACT

Background: Difficulty faling asleep (prolonged sleep
latency) is a frequently reported problem in school-aged
children.

Aims: This study aimed to describe the distribution of
sleep latency and factors that influence its duration.
Methods: 871 children of European mothers were
recruited at birth. 591 (67.9%) children took part in the
follow-up at 7 years of age. Sleep and daytime activity
were measured objectively by an actigraph worn for 24 h,
Results: Complete sleep data were available for 519
children (B7.8%) with a mean age of 7.3 years (SD 0.2).
Median sleep latency was 26 minutes {interguartile range
13—42). Higher mean daytime actiity counts were
associated with a decrease in sleep latency (—1.2 min-
utes per 107 movemnent count per minute, p = 0.05).
Time spent in sedentary activity was associated with an
increase in sleep latency (3.1 minutes per houwr of
sedentary activity, p = 0.07).

Conclusions: These findings emphasise the importance
of physical activity for children, not only for fitness,
cardiovascular health and weight control, but also for
promoting good sleep.

What is already known on this topic

» Up to 16% of parents of school-aged children
report that their child has difficulty falling asleep.

» In an experimental situation, acute exercise
reduces sleep latency (the time taken to fall

asleep).

What this study adds

» Ina community sample, higher daytime activity
is associated with shorter sleep latency.

» Longer sleep latency is related to shorter total
sleep duration, which has important implications
for child health.

eligible for inclusion, and from 12 August 1996 to
30 November 1997 babies born in the Auckland
Healthcare region were eligible to participate. All

Arch. Dis. Child. published online 24 Jul 2009,
doi:10.1136/adc.2009.157453
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Late nocturnal sleep onset impairs a melatonin shower

in young children WADLTASF=2 R WET

Jun Kohyama
Department of Pediatrcs, Tokyo Medical and Dental University, JAPAN.
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Aggression, Suicidality, and Serotonin

V. Markku I. Linnoila, M.D., Ph.D., and Matti Virkkunen, M.D.

Studies from several countries, representing diverse cultures, have reported an association be-
tween violent suicide attempts by patients with unipolar depression and personality disorders and
low concentrations of the major serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the
cercbrospinal fluid (CSF). Related investigations have documented a similar inverse correlation
between impulsive, externally directed aggressive behavior and CSF S-HIAA in a subgroup of
violent offenders. In these individuals, low CSF 5-HIAA concentrations are also associated with a
predisposition to mild hypoglycemia, a history of early-onset alcohol and substance abuse, a fam-
ily history of type Il alcoholism, and disturbances in diurnal activity rhythm. These data are dis-
cussed in the context of a proposed model for the pathophysiology of a postulated “low serotonin
syndrome.” (J Clin Psychiatry 1992,;53[10, suppl]:46-51)
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Accelerates Tumor Growth and Angio/Stromagenesis through a Wnt Signaling Pathway.
PLoS ONE 5(12): e15330.

HelLa #fifd * 2 AICHKHE, LDIRIBEELUIRIE THE. LLRIRSFE YV ATESNIEX,

* e FERER
e, EhERE
T&=<. thDEH
fat&LTHE
BREICRHE
JEZERL., BAH
fatLTchntE%®
¥,

L/D L/L

BBV LBRBEOZELABEERERERBL =, LR

R X LLERIETEDREEZRLT-
o)ﬁf;bfs Alﬁ'ﬁ@mw%’&'%?]‘\“gbf:o




TIEXEKIT ?

e XA1)—TANJLR

EAKRIE4+a
s BIDREIBVBIE g—?ﬁé@%} )
« BREIZEENTHIE i T T DD

s RIFBNECAHTRE L HFEMHOET
AR EELSCL  SESlhdIS

« RRZBEFI SR HFMATIAL, TILS

aAFY)  BEIGAT AT AT EITHE

— )L .=



 FREYI

e ——

' *C’Gﬂﬂﬂat#tb)ﬁﬁj
BRLFLE !

~BIREHUT BRRBKIERE K20~

http://www.hayaoki.jp




Adrenocorticotropin (pg mi-')

BRfEET=UN

DJLFARTAA R ERITACTHIL,
FRIDRIMND D IR ES,

60 -
ﬂwakening:— short and suprise
— = Short i
50 - —e— Suprise '
Long |
<——Lights Out Light On Awakening : IDng
40 - ; e R e -
g i
2 | |
% ’ I
| -
30 ; 1
g ! . r
g P AR 7_4} :
ED | B I;sse . 20 24 - ]
r"" f E I
> i- " I
2% ! :
104 % rl
S pa s Lokl : :
] ]
I ]
- :
0 I | | T I | T T | | I
0:00 1:00 2:00 3:00 4:00 5:00 6:00 500 a8:00 9:00 10:00

Time



o= EHIET
2498 55 fiE 1% 7
FILYINAT—IR”

15145
W - ImEE
SDBAL




38 (50 KL EFBIL TODREBR D LEE (%)

30.0

25.0

20.0

15.0

10.0

5.0 -

0.0

H Pfr: 1987&2000;Jon C. Messenger(2004)
Working Time and Workers‘ Preferences in
i Industrialized Countries, Fig.2.5, 2009;
OECD(May 22, 2012)
. [
m1987 02000 m2009
ACERERERE o TET T ili 11
SIS N R I A K XN )%
&, AR O 4) N AN }ﬁ ’“\,//))_/)) A7 A4
A< 7 N //)’)’)g_\\”;‘ r-;\\ )«)a&’ﬁ
s/ X ‘ AN AN AT
X



= - ik 71| 0D Bk AR ARy [
B R
75 r
; L
6.5 =
6 - L
55 ] ] ] ] ] ] ] ] ] ] ] ] |
Y* YDA ) A A NP KR A L) DN
AN ) NN N T N E N K 2 D)
k’% ,)//) X% /)_r: )7\_\\: - )>§ du /)_{) )3;) )r>5< ,-)//)
- >6) / /\l\\'
/- A
K H150042 18-645% (20088 H20A M S98 1HDAER)

DAL TARZ—-REVA - TR— LT B3—T A Ak



500
490
480
470
460
450
440
430
420
410
400

HARA (L0 E)D
B OBEIRFFR (5) DHEFRE (NHKERAN)

]\

””““IIE

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010



B A D=L E (BLI:better life index) 36 H[E
o TRE 14, TE 1244, (20115

2141
F194i1)

IEEE

{ERE 125461, £

Sr—. i
xE

'::'H—T‘I_L(——i’J

RS &1

EEDEE
SEDMAL

2J2711LL0
344i,

& AN BIIZ{EHEFfE . &' TET-23

314.768FE 23t L13.968FE) .

TUI—Y
ARAY
N)LF—
JIL)T—

TR
N
A)T—T
2o iN
1327

OECD23hE M FE1

K

NEIPS

7
—SUR
B

asv7

EEES

=7

Fzxa

T A7

vibacl
IRk

N

TS5

O
A—XR)7
A—RXLS)7

—a—v—3v

May 22, 2012 OECD



(E1OECDMBEEOHEEEN

e T 0
ANgr— 2
®E 3
F4NTFoF 4
AIF— 5
TILAE
45T 1
F—2Z+FUTF B
A L 8
F—2HIF 10
AT —F 2 11
HE 12

F7 513
Fa42r 14
A4 A 15

0 200000

(20094 .~ 33HEH#

B60.000 BO.000 120,004

I11E21

108217
BE7713

S T

— 141

AR T
— EiASE
EEESS——————— Y
A R e
[ T& 200
A

[ 18175

TE A
T11R

1707

hid 18
e Pl R
FLT—49 18

i 189
FA AT F 20

YESETTRTI S—

B# 22

Ca TS 1 — 7501

30043

ADAZTF M

mE 25
Fra 2%
e H)— 27
RN 28
A0 MEF 29
kI3 30

Kook 3 [ — 45210

JE 208
35080

1) 32
A%im 33
OECDELY

TiEaE
T4EE2
T14)
TAE5A
71 498

| 65806

53855
S2306
31,688
31 401

A8 @b

BT - B P TS A

| 75015

[ EAEEEEIE—ERBRICHBEENRENLS L DGDPEEAHTIETRT IS

2. OECD (Organization for Economic Cooperation and Development, #

165 ESi T 4L,

FiB RS MBI3HE D FEH LT T (|
TE226I, TE S HE7THETIE19944F LU &

2

R AViE )

& BELVITBEES. BOERE



TiEaE

([E1)OECDHN 55 &% E 0 % 80 & B 1% hH4 18
(20094 .~ 33HE ) 40T K 17 :: ff

@ 30,000 80500 80,000 120,000 FTI—0 18
73854

ot T T n1e2do U
JRT— 2 s U i i
£Z5TIL 21 || 6745
*E 3 M B 22 [ | 65 808
FANS2F 4 T SR SEETRTIPPE s | S PTY

B E TR TOERICHE2DTIVSHEA
137 7 i N Fra 20 [— d85s

ool BEEIEDTNIEHENE S -

A 2 8

F—ARJF 10 - o 1
At —Fw 1 tL\jzjﬁ b‘dbil_ﬁé 2
!E i3 ' ‘ ﬁ R h
[ 3 T80 a’-IJ ) JE 200
Ff?-:-'f“ ‘ ‘ . E BSOS A
Fa s 14 77,100 AFiaa 33 - 35780

A4 215 17007 OECDE | 75018

[ EAEEEEIE—ERBRICHBEENRENLS L DGDPEEAHTIETRT IS

2. OECD (Organization for Economic Cooperation and Development, #

15 N FAFERRE) INE3SHE D FHLT s
THE2201, TESETHETIL19944 LI ﬁf (15(,&?;1;172?&) IR o]
16EEﬁ%Tﬁo - A —




36,000 .
| 25 3213( ., 359
- 1 B ; 32325 _ 30158 [
30,000 }—|° % 022 155 Jagegs
’ mE | HHHEHT
29202 25524
25,000 | L e asa
o oas 2122 [ p2a36 21851 23108 s U B L L
22104 11 i .
20,000 =]
15,000 =
10,000
5,000
0




) BRBHERESETERDER ()

35000 - g
32000-”iifﬁii; e :.:u;wniigw 7€%”7Tﬁ71-
20000|- - BAERER - o NS
20788 KE=I=|2ae)
230001 S g i 2
20000} Feoemc s sbe oo |
iBHI5355 60 kot S 10 15  2021¢

20104F5A 148 EE5E




HAA (108 LLE) D
3 H ORERFFE (92) DR (NHKERA)

500
490

1994&1«1%
480 BRI 10084F LA £ 53 1S
470 RO S8 3HAEBAS
260 'CH:‘L-FLL
450
440
430 I I B

BARANESIDLEEO A VHAEZ TERLBADTIE ?

Kohyama J. More sleep will bring more serotonin and less suicide in Japan. Med Hypo 75 (2010)
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Quantity and Quulit‘ of Sleep and EypEs =i
Incidence of Type 2 Diabetes 2RI PR IR FAE
A systematic review and meta-analysis ';Eﬂ kI dHcE

| ? . ChETO

Linrranco DBt Micuriir A Mits, ot 10D BFZR AR
THELI=AR

OBJECTIVE — To assess the relationship between habitual sleep disturbances and the inci- ﬁﬁ ':J:o‘t Hﬂ

dence of type 2 diabetes and to obtain an estimate of the risk.

ShIZEShT=
RESEARCH DESIGN AND METHODS — We conducted a systematic search of pub- -0
lications using MEDLINE {1955-April 2009), EMBASE, and the Cochrane Library and manual -g—f~b-5 EE ﬁ
searches without language restrictions. We included studies if they were prospective with d —
follow-up =3 years and had an assessment of sleep disturbances at baseline and incidence of type Fﬁ 3 ﬁ Fﬁ .
2 diabetes. We recorded several characteristics for each study. We extracted quantity and quality H b\ 5_6 A u
of sleep, how they were assessed, and incident cases defined with different validated methods. - . f_
We extracted relative risks (RRs) and 95% CI and pooled them using random-effects models. We I —G 'i%ﬁ 0) (N
performed sensitivity analysis and assessed heterogeneity and publication bias. N

B AHY28%, 8-
RESULTS — We included 10 studies (13 independent cohort samples; 107,756 male and .
fernale participants, follow-up range 4.2—-32 years, and 3,586 incident cases of type 2 diabetes). 9 ]% Fﬁﬁ l’JsJ: —G li
In pooled analyses, quantity and quality of sleep predicted the risk of development of type 2
diabetes. For short duration of sleep (=5-6 h/night), the RR was 1.28 (95% CI 1.03-1.60,P = 48%5 AHE * ;ﬁ

0.024, heterogeneity P = 0.015); for long duration of sleep (=8 -9 h/night), the RR was 1.48

(1.13-1.96, P = 0.005); for difficulty iating sleep, the ras 1.57 (1.25-1.97, ; |
e, o0y o difcaly i i ep the W was 17 (125007 < DBDBHTITIL
57%. HRY D
BEHELLVES
i =l
ZIE84%EES

B »

CONCLUSIONS — Quantity and quality of sleep consistently and significantly predict the
risk of the development of type 2 diabetes. The mechanisms underlying this relation may differ
between short and long sleepers.

9 8

Dhiabetes Care 33:414—420, 2010



Adverse Metabolic Consequences in Humans
of Prolonged Sleep Restriction Combined
with Circadian Disruption

Orfeu M. Buxton,** Sean W. Cain,"? Shawn P. O’Connor,' James H. Porter,’ Jeanne F. Duffy,'?
Wei Wang,'? Charles A. Czeisler,"? Steven A. Shea'*?

Epidemiological studies link short sleep duration and circadian disruption with higher risk of metabolic syndrome
and diabetes. We tested the hypotheses that prolonged sleep restriction with concurrent circadian disruption, as
can occur in people performing shift work, impairs glucose regulation and metabolism. Healthy adults spent
>5 weeks under controlled laboratory conditions in which they experienced an initial baseline segment of optimal
sleep, 3 weeks of sleep restriction (5.6 hours of sleep per 24 hours) combined with circadian disruption (recurring
28-hour “days”), followed by 9 days of recovery sleep with circadian re-entrainment. Exposure to prolonged sleep
restriction with concurrent circadian disruption, with measurements taken at the same circadian phase, decreased
the participants’ resting metabolic rate and increased plasma glucose concentrations after a meal, an effect resulting
from inadequate pancreatic insulin secretion. These parameters normalized during the 9 days of recovery sleep and
stable drcadian re-entrainment. Thus, in humans, prolonged sleep restriction with concurrent circadian disruption
alters metabolism and could increase the risk of obesity and diabetes.

R FFRIDEREICEFR)XLOERMN’MES L. BFHREBRFDERNATES,

www.ScienceTranslationalMedicine.org 11 April 2012 Vol 4 Issue 129
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Earth at Night Astronomy Picture of the Day
More information available at: 2002 August 11
http://antwrp.gsfc.nasa.gov/apod/ap020811.html http://antwrp.gsfc.nasa.gov/apod/astropix.html
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