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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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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%,
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MEDICAL CENTER

ki Zl

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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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



TFILVINART—TEEEREND ? ... KARTF—LER
(DS by =ILHAERIEERFENTILY, \4 Y—RZ5IEEI T ARE
MRBHEEOMERERE. KTV KREBEEOHRF—LMN24BD K
B2 YA1 I REFRICERZL=.
PENDBVELLERTIVIYNAR—RRIE, RARICT7=O0/FR—5(AB) &
L\')E BAIXKELNEEBETSIONRELEEZLSNTINS,
MRF—LIX, BEFRBETTILYNAT—REIZHMYPTILI=TD
X@ﬂmlﬂ"éﬁﬁg ABMEEETUL\AEFICIEZ , EEIRPICH S EITR DL
T=o SHICEBFRB-RAFT+—FRBRON, BETLSREINENY
DATIFABDERMED CEZHRE, FREDABREZEZAHEABDE
*E j:x'IIE‘MJﬁOT:o
ARF—LIET+REEREZIRMNET ILINAT—DOREHI’ENSH
%L#’L?&L\ RENTEIEEEOHAHAL, BEICGEOTRELOT LD
ESDLIRARDDENHHIEL TS,
(20094E9R 258 H5eHE)
Science. 2009 Sep 24. [Epub ahead of print] Amyloid-{beta} Dynamics Are Regulated by Orexin and the

Sleep-Wake Cycle. Kang JE, Lim MM, Bateman RJ, Lee JJ, Smyth LP, Cirrito JR, Fujiki N, Nishino
S, Holtzman DM.




13 |28 2009% (¥4R21%) 14236 (&)
& B #HE

p ARCHIVESOF _
O 1: Arch Intern Med. 2008 Jan 12;169(1):62-T. ISTERSAL MEDNCINE Links

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
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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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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



BADFEBIHEHAT—FBHEZITHLTLVEN

H1-9 NEBMGHEEE HE2E L EREES O EREE -

(%) [117%] SSFENIAK—VEHI & P EDRK—YS AT F—42002] | N xF L 5F|
100 8993
89 B89 89 8

TR R U, T = ., :

so (| [ (6 @t Il EE 4 [ 7 B 7 ‘6'9'[7_5“'" A ‘77“‘76 T e
w 3 ] -
g N = ?sr 65 |65 |64 mr i 2 ]
CEL R i
. : N | ot Lt 159 |59 | 57 : 58
60 ; - =) = ad ﬁ >s‘i “ .......
R
40 ‘ 5 37--
: 27

20 r
o HHHITL _EE NN E§ Ny S8 _HE E

X F A L ¥ w F X E £ WK J B F K N R A ' 2 =

7z 1 3 A 4T .z i} T A A % n N ¥ I A - | 1 M ;J- |{ > i i) 2

% £ F £ 2 2z 9 2 S R 2T YE 2 b A2 N g F 2 B3

A = = 3 ¢y P Ir 3 > = =

2y 2P Ex fn > g w1 ;?,; 2 o i 7 F > TP

K 7 F K B F K ~ K

E2[E L E3057 LA E DN 12072 51EE)



AR—YTAEE ROERKER

P a2hIIETBEINITAE

51

49

118




= #E R R

naEdTmis

n

(RO RO ZSE
MRS ¥IRHQNE
M&Ufﬁ&omotmar

J

SN 3% 2855 368 Bek
$i® HOBS AR IR
faGasi | LSOO |

3003%«\&ﬁtmwﬁ
rtéﬁm EOZTMH L

;a+14ﬁgaioﬁ
wmgmﬁx.:£QM%mm
Y (B2 TERRA
?.[4.:7#__n.~_, L
AV HERE) - - FKERT
RREFOREME VI N
O[] dh—tr DO
HEXROER’ [RUUPK
Wit | (S=ir—Lhiroms
) & gae-nigElr

()
Y

WAIERERSA IS M g

r’
—
7
o
28

BRSO BRSO
uﬁbﬁ#g:_q\oﬁlt
fR R Bt s
uiwcmeﬁmgcﬁwt
cﬁum:vkmmmtmwm
PERUTZUEENSQ° B
I #OBHNERMOETE F3
#RT ZTEBOHB NN
I REOHERECHETY
LRI HEA IS RIS
DVENE L) JE BSOS T
FOEEULNLE
aLyrokxy nxfé
CREHBL ORISR Y
LHE° RE £ RN
o OBITHE 1 — -
tOﬂﬁwuﬁéﬁattﬁ
S ARIHEETE
REUT [ZCRERRER
200 A5 LNORRIE
ubn#

M SR R LU
HEDER” [EENRESPES
SAMET DRONEOR
R P ET AT 4

MBI 2

PERWARD N USRS
wn.MM%Umﬁfmmm\
SO ERITENE 1)

0?&&1@?@@9
ﬂmclmiimnuna.ﬂ
k A HS—oonQe

REMCORIE"° DAL

SoSSEVIN 11900"
Nafe— 2007 ERIFANM)
§12+m&3%3ﬁ§ﬂﬁ

i HEOFT°
wﬁm&&mﬁmﬂ%me
FEN BvHPUREO K’
WEERRHIRCRE R
KBLUN0G | A0 G°

_cm#&sﬂmﬂmu
wﬁmsthMWLtu
Ltwwéta\ 7
o TZ) NW%UQ:_\
3# T EDECENH P
=05 FHHI0 e
SWRIN Sﬁ.momgo
MRhW  URE® ST
) TR0 SED
T (=5 A) dy) PEEO-R

.-L \x._k..). T} uo&.ﬂ._)
=]

||.;

i
WEIREY 0 [5HQ
e

21044 ° $OE

5 Ny 7

WISO)ﬁﬂb‘bﬁJﬂ]GtCh

2010E6 A28 EEHE

FooHRRIOGEPESR
M) B XA nRoVE
243 WEPENLTE
AP &R
mmmn&umxéaﬂmv
RES e TBERE" BB
£ECQ q,ﬂnnna \ A\}\ﬁ T.ﬂ
m;&ﬁwvéxﬁﬂn%ff
.._ Qo

NA— 2o ORIl
BREOMVEO MBS 12
0] ° BoRPSHREEY
FEQERPEOH TN

i | §assH

et ES D
SHAVEER® HOBED

S-REMREURBLOL 5
##ET@*)EQ#%W?&

° R L HER<-
EFETGS BIARIE
d.voo_ ,Mh +25° %...up,rb_..)

Nu wkk;¥mﬁﬁ

/

[0 RS | SRS OVOUENR G
74..:?45&&?&&6 (ZT W)




DEAISESOR TR
BRI UBRRRER S X
0’ ERP” #hQ -
NOSLRORERE ) g
SRRSO ¥
—~2RRDOPE T &
ﬂw,. T BWOR NI

Z hEDBCE D

(=5 BPHES" HIEE
QRN oD BOLH%D
MEhN UEE° ST

o) gﬁotﬂ. g &
T (=) A) do PESO-E
W(&é®\5u¢0Aﬁ

IR ) [BarSw
FESELH oS0
FERQ 0] ° ¥C30RY
) B0 Ui 2R
~ORBOHE RS S
oG 427




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 .=



13 XF. . XEHPICE{ETLED

55 161cmikEOOKe LB AHY . LR FITRERBERON TR TREE
RS 5T —bIEITEN I8, BEIRES RO BB A T RN To, AIRESL ARG
DTV, 3, 5, 6ERIR I EREY , HBRBICHETLESFEDTET, CHAALE
EITEHROEMA L, EMELELTONRZL ThoT-. SHEFE TILEHLS
=PI ME S EBTHL-.

3(X630IH2EK . MBELY, THICEREM D, HERE, BE, SRERYRL TSI
i ICBIE T 5. H2EE 8, 1BIE55TE BB OBREKE BHELTHA, RIS
IR B LB ERENEY OBRIRIEL TS, CNETORBA LS RANE S, 8
MERLAL K. RCEBLEE TSNS, Li-LeoTHY. BER RIERHERT-,
OBMEERIET LEEILOD, RATET | PR CRAIICKL TEAL T - % E:
EMY L ONI-%, REOESRILHEL -, FEYIEREEI L TR -5 I
BT RIEIRBEE X 1=



 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



E5-2 E - sl OEERE
m tmﬁ 5“ 0) E EE H% Fﬁﬁ (BFA [15RLLE] ORI 2005 EOMEIC £ 3)

(53)

F¥ fid] >0
7 5 520

iE 480 |- | | | | 1 B
65 _ E

B 4e0 [ U EEE R A S L
6 L

A0 | -

55 ! ! ! ! ! ! ! ! ! ! ! ! | .. NERNRNRR RN AR
\\/)— /)— }\) 4 }\) 4 )ﬁ( \4 é{) /) 400

B/ AR AN IHAFRZAF T
/ EALSAIELL T 1 F LIRS
75( 7) )< /)—- ) HIVUSUEUSTAT AU
\ /) }\ Tl FARIST R UYAZ
4 Es Sk 5 7
. \; > k0 S
r‘ \ F o
X ;ﬁ A "

/)_
L #155004 18-647% (2008E8A20ANDIA1ANHE)

CECDEHE™® [Society at a Glance 2009)

DA TARZ—REF - R— LT B3—TFT A A



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 —




E EIRTE

o ML IE R L 2R BRIRICE N ELT =

c [EEIREZMNMEZAFENFTL -, NaE

. EIGERE (L KIFETT, ‘

. FIRERIEDMEE,
SELBEHORRELLEE
Bl T<hZELT=,

o Thyrvnr- ] S

« SALBMEEIFTIRESIZEAELENCENHDE

3281 (T5->TLBDEYTT,




PAESTORIE WD H b3, BEE 1 hf Bt

/rai..%/..a:ra)tzﬁfgf:;,f.:wcuxgm;t#abhm\o
EVTUNIEERIBBTRPLEVC VT EihL b,
TABIE . REOHODTIZL HBT L, HhE.
ThDEIL? AE-MEZ2HoF. HHERIZEK
DO9%. . L EZRNIE, #TLLU B, BHID,
DS . BARE.BORRBEZELAT.TETLRE.85,

ZOIETCOETZBAAZDH>EFTOHOHondaZzBZ5,

B73HAD,

HONDA

The Power of Dreams

—DILE
[2HBDED
HRE &R
D FLEE
xZ<DH
AANDK
FETi R
HEDT
[XERUNT
L& 7?
—DRESL
LR
P (FEL
EX B












-

MR Em el
- N S ~ P |
. — N




i el e
(B PO )
J=men L 2.0 .)
KATEHEIEVDLED THEL ICla@nl T S5, SWROELY
EEOM, QOFHUEDTCEFEBNHEI, BHoCs55
NSN\SLTLFok.

* e ‘e

~

=Lt f— |:! _= A0

_ .|

TPEU—URLSYTREELLCE. REODRSD &R

L BB —AEYS—TULED D

s

A7

e TS T R SR A S | R
EHRTHVTFED S D ISR OERS.

AMT . JU
SREIVETHSHTELEDT, CAEITEV
BMEDICETETRIEDI.




A7

WE BRI T3 SIS Es S S o eme
WPV TFEDSI S\D':)dﬁbi??‘

TPEU—URLSYTREELLCE. REODRSD &R
FREDY — Lt /P—TULED EHD.

i ﬁ%% £s 9
2 ThiZ By £a:

kY




T
e,

R

Ly 7 iz

: — 9
EEEE R orc

A Pilot Study of the Relationship between Bowel Habits and Sleep Health by

Actigraphy Measurement and Fecal Flora Analysis

J Physiol Anthropol 27(3): 145151, 2008
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IMF Working Paper

Can Women Save Japan”?

Chad Steinberg and Masato Nakane



Figure 16. Female Labor Participation Rate by Age Group
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Source: QECD.
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