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Health in a 24-h society

Shantha MW Rajaratnam, Josephine Arendt

With increasing economic and social demands, we are rapidly evolving into a 24-h society. In any urban economy,
about 20% of the population are required to work outside the regular 0800-1700 h working day and this figure is likely
to increase. Although the increase in shiftwork has led to greater flexibility in work schedules, the ability to provide
goods and services throughout the day and night, and possibly greater employment opportunities, the negative effects
of shiftwork and chronic sleep loss on health and productivity are now being appreciated. For example, sleepiness
surpasses alcohol and drugs as the greatest identifiable and preventable cause of accidents in all modes of transport.

Industrial accidents associated with night work are common, perhaps the most famous being Chemobyl, Three Mile
lsland. and Bhopal.

Lancet 2001; 358: 9991005

Centre for Chronobiology, School of Biomedical and Life Sciences,
University of Surrey, Guildford GU2 TXH. UK (S M W Rajaratnam pno,
Prof ) Arendt ehoj

Comespondence to: Prof Josephine Arendt

{e-mail: j.arendt@sumey ac.uk)
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Map showing economic costs of insufficient sleep
across five OECD countries

Jess Plumridge/RAND Europe
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https://www.rand.org/randeurope/research/projects/the-value-of-the-
sleep-economy.html
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SLEEP DURATION RECOMMENDATIONS
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Paruthi S, et al.: Recommended

: -k‘ Amount of Sleep for Pediatric

D& t ' ’ 1‘ Populations: A Consens.us

" newaom .ﬁrhs mgmn msgssgo?L SHOLAE  TEN  YOWNOAOUT _aouT  ouoERAoul Statement of the American

Academy of Sleep Medicine. J Clin
Sleep Med, 2016;12:785-786.

- Recomme nded May be Appropriate Not Recommended

SLEEPFOUNDATION.ORG | SLEEP.ORG

Hirshkowitz M, The National Sleep Foundation’s sleep tim
hllp:f,."dx.dr.ui.r.u 2/10.1016/j.sleh.2014.1

e duration recommendations: methodology and results summary, Sleep Health {2015),
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B A& mean, SD 1.09,0.40 |[1.11,0.38 [1.25,0.56 [1.57,0.93 |AP1-AP4** (0.68)
(1 ;EBEHER. - - -, AP2-AP4** (0.66)
4 ; EHARER) AP3-AP4** (0.42)
i (717) AP1(56) |AP2 (274) |AP3(287) |[AP4(100)
HR&; mean, SD 2.34,0.88 [2.36,0.77 |[256,0.81 [2.92,0.97 |AP1-AP4**(0.63)
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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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7Sleep habits and susceptibility to the common cold.

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

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

BACKGROUNLY: Sleep quality is thought to be an important predictor of immunity and, in turn, 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 efficiency. 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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Short sleep duration is
associated with
reduced leptin,
elevated ghrelin, and
iIncreased body mass
index.
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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 afier 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-
mhject 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 afier 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-
mhject correlation.


http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

B ERRREISETRORR

FETE

3 BfE

4 B

5 k5fE]

6 B

7 W

8 BfE

9 B

10 658
LlLE




EZABETHNMSTEWEEBADEV R

« 201H#%2 (20005E)FE T e 211H#%2 (20014F) Hvi5

- RS « AR

- EREE « PATTER

- KE3 - BIE T k-518

o DSV REMIE17894F o ISVARBRMDEREE?
« OTY—RX)L . LT

o BF—LET D o 7—L%EDLB

» VYW IUY-DEIFAEE? . FELAEAE?

RYMBREBEAICLT,. ENEHTE-DEZALLEENLTLEEAN?
KOG EIHLE-85808EZ, BLAZETT, SENE HRENEE, sFOLHS






ﬁ_
=
2lalve |
750N __
XD ]
v £ I
E:ﬁﬁd)ﬁb“’}‘ﬁb\d,‘glifaﬁ'@ =
623
Short sleep durationis  * . . . .
. . (5 T ] 4
associated with e gty s 115

reduced leptin,
Figure 2. The Relationship between BMI and Average Nightly Sleep

_el evated g hrelin » an d Mean BMI and standard errors for 45-min intervals of average nightly
iIncreased body mass sleep afier adjustment for age and sex. Average nightly sleep values

index. predictinﬁ lowest mean BMI areireprﬁv.ented by I‘JTE‘EEIII‘.I“.’:"l group.

Aw:rage nlghtlf sleep values outside the lowest and hlghe_v.t intervals
PLoS Med. 2004 are included in those categories. Number of visits is indicated below
DeC'l(B)'GGZ the standard error bars. Standard errors are adjusted for within-

mhject correlation.


http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

17777

I

......

/.

Y
'@
o
)
o

o B L5648 une°
RN XN\ BSE N H DN 0

VLU S D L - VEORI L K CRWH O REIMLILE R OE L 1
RRUORNRRL LMW HI L BRULEDH IV LBOM S E. 1
T+
ne 38zaNt EATass
o s B s " &
Iy ¢ - o%) - o “ 22 uu.-.. M.,.
C HOVEONGSLV ~RmMUe— PRI MYZESE REsEd Sdfek
£ ol ol Lk
A W W
s SR BSeRew R mﬁ/ ~ﬁh l.h
v REeBmeo HRedw o / g NG

. EROSREO NN | BEREOD

MLme -

B OBVERARRAKISK © ORMsS

O ZVVe<F
R BERMS 85—

OB LUK BTG
mEV Sl wocamcne
VRS EOU LN

(WL BN
WELN L EO LN
AT R A
TR ER - STt L W
DULHBEOND i

(S TN

L

Q1

ARESMI2FY T
FIBSRICSNTTH?

wens 68




e NEEGIXEHIZTEH, 1]
EDITARTHREZASDIT
TlEELy, 2D AN,

RE=WEEBSIRELHIHA

TUVELY,



http://www.ncbi.nlm.nih.gov/pubmed?term="Tomoda A"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Navalta CP"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Polcari A"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Sadato N"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Teicher MH"[Author]

BECTEHEE R IEE
— All or none (Z

AEIZBERITEHE XLIEZZ A IEAD,

. E&L\_tliiﬂ LLWWZ &,
+ BIHCTEREEIRETRAENPLOTETVS,
. ﬁd)J:L\HRU’Ekhlihﬂ:—?lﬁﬁﬁﬂﬁ’cﬂl&)ﬁii

= T it

F=F=-Fo39Fx—THH1=1=I+T.
[DRAODBIET | ELSEZAIZILHIL.,
INAIN)EDEBNIZHRA I,

29
30

A

0

(=

EX /Ny ETNIEBEMEF R

=

/-

_SELVELVL BIEDERLIE 2
U ZTEST=DN a2 =D ) s g B L

=L,

EX)/vwETNIL, E

s KA

=9 D5t HE.



BRVEIEET ST R—MENE
A

BT EIIIERTY,, (ThAZLFET,

HDIZEESAEEDRAIUVIFELGLVEERL

AY=L =l

[ B 43 dbest performancex FiIBETEEEALE

EEL’CL\%;EI HAHERBWVET,
CLBIEIEEAYaTILLIATT,




CCTh o EE B B

J'UJ'




FRIXBE 5 DOEETIX
Folcbay bu— L TEERA,

EmMEDAZ— N TA IS L
DIER & PETHDIIES S LTTLEY?

BT B BT ERa Linb
DS EE LE LEOTIES ) EHA,

(ENT EATRBIRDH Y ET 5?2

H RN L E FIEROREBE IR T,
9 FWNEAIZ

BT TT,

!é_l%



t MI24ERIW2 BRI Tz
AN Q@AY 2‘1‘\‘/ FTiX v,

SEeii
BRI @ < AR L . WITE< E'J@E‘Z?EP%}: ERBHY £,

BREE<A BmiE | BRI iz
M | ETESE Kp-o<Y
Mm% |XAOFA Bl bR
CY=E VN EUN

B MI24REE WO B E CIZBIWWTWAarRy K TIXARWVWD T,



L |

WAGEBRY X L (BE-TE, #&. RILEY) OHREMR

&—Lights O Light On

| S e e
\

| |
; / ‘ |
’ ‘ | 1
o I o SR s | et
0 4 8 12 16 20 0 4 8 12 "% 20

Time Elapsed (hr) Time Elapsed (he)

N

| A5 k= 17 - Hydroxycorticosteroids
f Se— REER
ThRERLEY » -—-
¢ L LRER (BZ2RTHLEEDRR) i
EEER T/ YLLER (JyRYEST, ;
12 8 0 6 12 (B2 Ro#R) o T 50

Eﬂ@ﬁ—c‘“,ﬁgqmﬁﬁﬁloﬁd)iﬁﬂ#ﬁﬂi :I)lz?':lZﬁ'I:Il'ﬂ*U) E W%EJ

BERM2AEMCVEN  mEd S AIRERRILEY



HAGBEY XL (BE-HE. R, FLE) OEERR

375

éi?i&') A’é.ﬂﬁﬁb’ﬂ\éd)#
o7,

36.

man;nrs'z dﬁ@\_ﬁ

AS k=Y

~RRABILE Y

L ARER (BEREADEERD AR

17 - Hydroxycorticosteroids

(FR A

TR

L

12 18 0 6 12 (B30 BROKE) 8 12 16 20 24

BAD S TR 24K/ 105 D £ (R B &S :”W:'XT':"”‘”’ E' Wg;”
BEREMzARHEIS) L @<, I AICIXELLESHRILEY




[ERFULRETRICHS

AR DEEU X LEIYNO— LT DR, 1 B 24RR105
DY A9 IVITIEST VD FDI=HRD[REX _EH'EH. K5

DOHERETRHET I EICIOTEFRVALZ1H24FEI(CH
BLTWD.

—— RRE ECJ 10 ]
R T

1RER T 2B

PHd EHBIVILDOE
=i, ERCEE &8, .
FNELDNBYX LY BT
ECR5T3 | NEWSWEEK 1998. 9. 30



EARRETOEE

« FEEAA 245 KYUE OO RELY,

» BN (RIBR(KEER DY) TREAMNELLH-T,
EBKDEFZIER D,

« RDI (HIBEFRRBEIDIG) [ZIXEARRFET D EEA
HRITEELH S,
 EHLHERTELTIZIZ,. BABZ AU T, &iZ
FE<LTHLIEN KXY,




Dac - S X
-
Mar ----’.;d A — §
Jun .;;:..- E
e
Sep - = i
b — ": _ %
_ -
Mar < S—— _lﬁf; R E
> o
Jun A "ft; **
—
Scp R .";:: %

Dec 4

7.4 /.B /.8
FeE R B ]

Seasonal Adjustment Is Disrupted
by Daylight Saving Time

=R
3 fR BeF [ [

ZIZRL, EIZELyY,

Z[IEABYIT,
BIIRES,

Thomas Kantermann,! Myriam Juda,! Martha Merrow,?
and Till Roenneberg*

TLudwig-Maximilian- University

Goethestrasse 31

D-80336 Munich

Germany

2Department of Chronobiclogy

University of Groningen

9750AA Haren

The Netherlands



Natural Sleep and Its Seasonal  Yetish etal.find that hunter-
gatherers/horticulturalists

Variations in Three Pre-industrial sjeep 6.4 hriday, 1 hr more in
Societies FKEHEBDEFDAIELY  winter than in summer. Onset

Gandhi Yetish, Hillard Kaplan, Michael Is about 3.3 hr after sunset,
Gurven, Brian Wood, Herman Pontzer, Paul and sleep occurs during the
R. Manger, Charles Wilson, nightly period of falling
Ronald McGregor, and Jerome M. Siegel temperature. Onset times are

Current Biology 25, 1-7, November 2, 2015 Irregular, but offset time is
very regular. Little napping is

areis

BEB0EEBTHC, aéa)'(iawssﬁk rning, not

NG

.0
%
155'7;\19/&0)l&jb\%@lﬂ%raﬂﬁﬂﬁgﬁb‘ﬁb‘




BE5E (BEF)

x R

BETIE- - - -

Giannotti © (2002)

132 T7DERE 6,631A

FEANEL, HENELS, 15147 L0T L,

Wolfson 5 (2003)

FHET,

Gau  (2004)

BEDA~8FE 1,572

moodiness (R L=, L oK. F#E) LOBEENBFTRH
LY,

FREEX (2004)

BEDPEE 613N

BELHAL] & T4545) ODHEENTES.

Caci 5 (2005)

T3 VADEE 552N

ESULANENIEEFTEEHMEL,

GainaA B (2006)

ELDOHFE 638N

AR, SEERME. HAORS0ES. BHORS EEE,

IARC (EIERHY A B ZR 44 ES)
2007

EAAKEEDREERE,

Gau  (2007)

aBEDI2~13% 1,332A

T8t - BFEECTOMERNEZ <. BREE. EVEEFLS
(A

Susman i (2007)

KED8~13& 111N

BRTR#29TE., RARR, TEICETSHE. TAE
BEEEL, TREIKEBMELEET S,

Yokomaku 5 (2008)

HIGAXBDA~6m% 1384

FRETEIAYE & S AT RElE.

Osonoi i (2014)

DEREEZRALGZVAR
ABAN2BBERBEET254

iEAERs. M#E, HbAlclE. ALTAVE{E THDLAME(E

Schlarb & (2014)

13WXDEED

PREVBEFEHORN T, BROHREICRESA®T L,
KEEORARMTHEEL LT,




BREZEE(B0X. BOEIE) . BORE)
mh&D#kW&bH

HD%k

Eﬁiﬂo)lﬁﬁ

TN—=2T
(fahdo&)

KEBDEFTH
A 24 LY H
FUVAERBFET

4 RrrEt O ARAE HE
L/s ﬂﬁﬁrﬂﬁ':lﬂ%ﬁ]o

BAELNE
4 R ET R
AER

CoAEROMIC
T 5HHEEEY
E_

tOor=y

) ASHIVGHEE) (B

7. AR, FFIR) T
1

BEOSHENMSH
fazsrY),  B&R%x
H1-b9HRILE
—

ASk=>

BEDAT

1

BLORILEY
Vi S AV

A £ 3k
HRERERF
(BDNF)




TlExEKIE?
e A J—TAJLR: RIEAND6[RE]+o

- BDNTEBRVBHE TR FEHEA |

- BREICEHT DL [ ClFERZEF
- WIFBWNECATIARG CE ol TET1HD
- RAIMWGREZELHE FEFEAPHOET
- FRBIMIZHE T B & S0, IS,

- RYZBEET A M (DWI/  7ILa—)L, =
aAFY) BEGEAT A7 HEMZEITHZE
ta - ARERN(BARIDIIL—TF)



Steve Jobs Was a Low-Tech ParenycL AKX DR E-5NEEREL-FF

By SEPT- 10,2014 ggi=s 5L, MAM. EFHBHNAERLL
= ol =121+ T, F& T_fd)*iiix#)bb‘itt
[RF4—TOaTRIDE
H.I9HIWLE— FTAHFYY
Yok, COF7YFTILER
BRIAEBDODRTELDRMZ
BIL=A, ECTR-D
[FAE(L, FEL-BbDTo/00—#BOFIA (X, R9V)—2%4 L (Em|
ZHIBLTLET, 1&, PaTdXIE2010%. #H =R DOHBER) &Y.
RFONATHOHSH ARRNIEZEEED ITA R ;DA R (A&
BELTESHr—T - 237 X IEF5&FEZ TL mM>1=) DREDLES
= SERERINT- BhTHOITRADERE-
T Sv—FJRMD T=o ~ ‘
=B ILRUIE, ST RIZBEDF I, XT1—T (L RF>
EENEDLSWiPadIZE Rz M T, FvFoDEONT—T
RV -HOREICKN-CEEE LTIRELY, FPEL
BT 5. [FELIBIE, (iPad®)E Pl 2 LY IIZDU T
o= ERENDTT , FAlITF ,?E‘Lév:ﬂ) T, #EiPad
EHL=BbDNATHOFIAZHELT P2 —5—F O F

I\=E= | H A, BEEFD (T 4


http://topics.nytimes.com/top/reference/timestopics/people/b/nick_bilton/index.html
http://www.nytimes.com/2014/09/11/fashion/steve-jobs-apple-was-a-low-tech-parent.html?referrer=&_r=3

[ H 1B . AVRZOFFICLTREZRIICLES 1. GoogleERMNZE
(X TE--. B0 DANEETETDHHE.

Eric E. Schmidt: 2012 Boston University
Commencement Speaker

ITUYYD -1y NEODRAE—F%

FEHBE.

1. SOttt EFNAHSCLTT
5I05—IR5—75)05—I%
BRIPTAF T4 T4 —D—BBI
R>TWBUL. ZOHREELTA
F|EVEDICEEHIRIBVVE
DEEERELTVS,

2. 70 )0>—THRIE—D(CDH
Sk Fo0S—(c&>TaREICE
SEHRODOBHOE. AR LE
<FFTBCELNTERRS, TN
(LEHH,

3. 18IC 1B, XTROEREL)
— S N SZ St ] =
2 RS ashnan +#2k3 Ve ERSHoRS. LEnC IYES) £BOTHS.
TEONFRN. 1EIBERTADOE  saors o o0 SHETETOL. ASBE =

FZY>T. £ DABEFEULZL 5 fhaBnRn 2<OAE. SBEBNZEC3H. BRITREIC
&£5. BEAETAIRDZE. &5 EENTVWD, KR EICHEUTHD. BEBEZSTE. [RALE
ST TEERERDS, MNEZEHDITD] EESZENKE,

0 0O0>—0DuEFEEESA. MEBEABIICUNTERVWKTRSEICE
S[fIheEns.



http://tabi-labo.com/104550/speech-tech-future/

TFTARTLAMME T 5
T IL—o(A D HRE

. BEEESD.
. WITHUDEERBEHEESELHENBR KT,
C WITBURDEASF U B EE TS 2B
BXT.

- j’:%xjwt:aﬁéhém@;ts*cra&:mhf@m%&




N e

_FREMI~

f-?-e:maaawwm
BRLFLE !

~BHREHUT BRRBRIERE K2~

http://www.hayaoki.jp




BEENELYUXY ! ?
- ELVET,
- BEEE L TEHOREAUBTEITK

YT A, BigE. REIDEE. €L
TREDODEYMKY)ZDTT,

- EEREZDEIREABNEATLE
STWACENDETT,

e WADLLELZEA LYK,



Adrenocorticotropin (pg mi-')

JLFARTAAMR AR T ACTHIZL,
BlREE-LER ORI S5 EES,

G0 -
Awakening:— short and suprise
—a— Short :
50 - —e— Suprise '
— Long '
40 | ;EL'-.D S E
Eg I
-é ]
304 ; .
8 o1 e ﬂ
: i = \'-
= (]
20 - : I
n I
L} I
L} I
[ I
10 - ' |
[ ]
[} I
L} ]
[ ]
01 ;%

Awakening - long

0:00

| | | 1 | | |
1:00 2:00 3:00 4:00 5:00 6:00 100 a8:00 9:00
Time

10:00



& D241
3 *"”-‘i"i HHO RN
< -

~—
o

15145 s
151;1»;7 @ E EEEER
SDHEAL

A= EEE
21 IR F iE % B
TZILIINAT—IR




40
35
30
25
20
15
10

REFHEFHEE (E49R5%/ L L)
DEE

@)&*\\)Qx‘o’ \/)— }\),) \o’\/{,)‘o’/lﬂ« ,/)) 4« V@\\ﬁ -)%
dn ;ﬁ//,y

m 2000 =2010 m2012 m2013



v )

560

. HREEOEERERRK 20180ECDH#%*
520

500

480

460

440

420 I

< e o

HA&4425> (B 184485, Z14435%) . BE4615,
- -OECD¥#505% (B 145024, = 14510%)
- - ¥ E525% . hE542% . 7 7VH553%



H A D E=1EE (BLI:better life index) 400 E #2541
(2017/16: 234 . 2015/14: 2061 . 2013/12: 214 . 20114F: 194r)

ML/ IV x— 26 A—ARS) T LT ARTUR
(%24 11541 (2017; 1745, 2016:1643% . 2015 141)
[20E 1743 (2017;643L. 2016/15; 104z 2014 ; 7452, 2013;241)
[ B 12241 (2017; 25437, 2016:24431 . 2015; 2317, 2014 : 2443%)
[ A5 D B 132451 (2017/16:2932. 2015:284i. 2014 :284)
[MEE LA FEOMIL 364 (2017;3141. 2016;344z .
2015; 31451, 2014;3241)
[ RE 1354 (Ran 1. BRVEEEKoreal2DWWTAR)
(2017:314%. 2016:3441 ., 2015; 2841 )

Lov—., IR, BEE A E AR Z{E5EFE X354 (14.1850E) .

HEIGLIEA %) F716.5050E, (4dH BARIX20174E14.905 8 T164iL)

2018% 3% OECD



(E]3-3)OECDINEEEOF % =

(20144 7 34hEHE) 18 ®E e —— 12502
o 0000 60000 OO00 120000 150,000 EIE 2 L2 i S—
1 LHELTRY E*m 20 FARSUE | susss
I T e 126,33 27 B | 72004
3 PANSUE [ || 11e2m2 22 —a—u—Su ([ 71,460
P —| 118,017 3 AASTIL | 7050
§ ~F— | | 105}i04 24 nE — (7,672
8 A2 [T s 25 An<A=F [ ] 67,987
7 ﬁ""r‘:" — 54,820 2 *’Lhﬂ}h | G5500
8 A5 | | ssm 27 Fz —| 64,250
o F—2ZRUF _ 5810 b S TLE o
i0 5T 85,551 20 H—TF | 5005
1 Foa—4& = #3.33 30 A — — 58,441
12 B 52,004 A TR T ] | 50,854
14 271—F _ oL TAZ B ¥ t.re
15 ZiA> (] a0 3 A%o Eﬁﬂ o i s i
G j{ﬁ:'JF _ Ba.545 UEG[:I*& L T | 87155
17 HHs ! || &737

[FEIAEEME IEE—ERBIRICTEENRENLSLDGDPEEAHTIETRT
$84%. OECD (Organization for Economic Cooperation and Development,
BEBHRREBE) MBEMHEDFEYLLT

TE214, T B ETAECIRI070E e Took CRIEFRHMEYE)
it AR e EowmsEe Eo=ER



(B13-3)0ECDINE EE O+ fEh & EtE

B4 THa, ﬁﬂ 1Tl ‘55/:7‘ COTULSHEA

[ P A —

VI BmEENMNTAIEESEASS

5 ~MikF—

SE ELVSEMNERICHD

T ITLA
(E3—4) == 2= 5 770 E oo S5 A= BEE T oo i o> ZE

9 2 D= a A E 2 > 9 B 5 5 B8
o E] E El 3 3 3 3 E 3 3 3 - El B 3 El E 3
Sl -+ o ) ) ) C o) ) e ] o— _ + + 4+ =
5 | ‘g—g 2 —aEr—a) -l T e &\ R
= 3 {%} - 5 I A s
1 e

iag |

1970 1980 1962 1984 1986 19ga 1990 1992 19954 1996 1998 2000 2002 2004 2006 2008 2010 2002 2014
1975 1281 1963 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

[FEEEMILIT—ERMAICHFBENENGWDGDPEEA T M ETRT
$84%. OECD (Organization for Economic Cooperation and Development,
BEWMAORAFEEE) NBE34HEDOEHLT

ey AR (ERNMA )
el R A TR Y N A



2013F4 A118I&

ﬁAﬁ%ﬂﬁimiiﬂoE
TTHDOIHTA

Eﬂﬁﬂﬂ'd‘ﬁﬁf:’ FEELEM
Kifars F93%
RKFED 2IhEZT=,
Kt ZDED
EIXRYD héHsA
FIRIFE h5oTle,
F50 S A
oL P
3155 tnaTic.
HERT

o X KPE.BBIELVHL. 8 0vbL 1N ol ful

ThR T,



Y EHA
o WAX-RPFELGEWNENZFR/LEGN =D TE-T-,

— EFMOITITH

o H(IHETL. ] FIRYELE=-Mo&AITT-,
RKRETTHRIIRCRE, TEREBYT, EXMICEITE. RIEIERTHETT.

ISESISERICATIIRS, L5 0EDIESAATIIRS
TI Mo BREIDHEFERIZHEFT, ROBMFIERICHEFTIE?
(YRR ITHETHEEEZEM>T RO ERMICHLRAAEEOEBBLI1EVLSRARK?

FERRICRITF=AADBEFILT =,
[BFOHEZ BHEAMYESZHANITABTRE SN 0T . |
[(FIFHRINEDEZMEZ TR,
(B XEHAAIMDZERRELNIE.
ISERINERE NN EE (BEER).,




HEARER AL =DV
HEIR EfRIL A



= A\ 4 |
a5 EIRTE
L (TR R &R, BRIBICHHFEL =,
JBEREZMEAFTNZFLT =,
BRIGERE I KIFE T,

%E*EERE:O)*EIJ?IE HEFE
SERMEDTRBLLSE

Eel,étr«inil,f:o ;q .t gg £
Thereero \ % !
SALRMEL T —

ESZE LN ENH S
ZEbHLUIEE->TLNSDEY T,



b“ﬁti’o‘(b‘ﬁlt’\L\‘Dﬁ‘iﬁbhéoﬁ%ﬁh‘ﬂl:‘kglt’
/J*?&"B;_:%A,awtiﬂi*.ﬂf:},f;L\‘(L\%htiiﬁhh&w
VT ERIIBTRLEL VT EiEhh b,
TABIE.REDHOBDTIZ L HBZ 7 IThE,
ThDEILL? AF—PEZZ 5L BRBERILXK
D99%. . FILLZEZRhiE, AT LU, BHIID.
LS. EARE.BORFRBIEZBLAT ITETEXE.8H,

ZOIETHERTZ2HBAAZDH>FEFTOHondaz BA 5,

1726 A D

HONDA

The Power of Dreams

—DILE
[CHbHED
HREe
BHEDZL
iEEZL<
DIZP. PN
NXIFE
A A
D TlI%:
LWTLES
()]
Ryl
Ifo)-3i:3
[LELVE
ERP




DTS |

HTATRSUMAY N\NANSH 7T

NS SIA AN ¥ o]

24856, HIRDFEDLYZERYBEITAAIRE . WEXDLBSVZER TS E, TALAA—UNENA TS, RBER -BEEF. ®
ZOEYE, BFICEHTSHAHONE, BFEEZBA THERITSRFORIIFRIC, OFETTUTTERYEIT 5. FI5EFISEE
GBNDZA—ATERETBZEFIV . BHIFRBEE TR ORHERZINET L. KICAZLLWTUTTHEROT, #bHoT
LWELDFHLLVRRZRELBET-VATY ] SELEXIE. HhEkE R OHIT TV S,

FlzgBovy—FUX L HEIEE XL,
RIEANORAEHRAKFEER 2012461130













HENAFEREE LD
Self-Medication

_ Pm——

-

« ‘ "‘v] .
& N\ -

, _,,?\:: m‘?: — é
Nth &4 'fcm "‘is
g |







&SR PR BRFEFENHFE.
WMES

k23 FEAZFIICEDS L FarmBio @i BEE D3, 337 A (2B #Hl1, 543 A
EREF 1, 794 A) B0, ERERREREZEEN 2,387 A (ZH#| 1,598 A, FEFH| 789

R 25 F£ 3 A
RRABERAR

AN) Wb, Zhb6EBOEEN, ROEREZHRDD ZLEOR0WE ., HrEie i
NTWD, = A
MAEIESFPRRPRBFEER; 50
Y2 4
A hd v L - ¥
OFE R QFrEENE QDIEHEE @2)—45—& GOFE-ARE ||E=—+F
(FEHASC ||(FHRG-RE | |((ERERTH ||CGEERRE T, | |((FEE-FR, & || TR
EELTWAE) |[IE3 T T | |FHL, SRS EHL || BRI EELTY O IZTEFL T |[&28T., FRosE
HF) TWeF) TRV WHET, FRC [|FELTWIEbEE)
O 4 H il m ke HH LT R
OEReH ke O ¥ b M 15 ol e )
Ol {a | m e O+ —hE
OFEM R (0 Bk =5 Gl et 22
QXK OFmts (5)
O
21.6% (2134) || 17.0% (1684) 7.7% (7648) 41.6% (4114) 4.9% (484) 6.09% (594)




(4) EGTHESH
7 R FL-ES

DEELE-FHOEAOKR (AEE B4 —(1)I125&Y) (EfE %)
BELEBERVEDE, RO LI LEHELIZEDBNHT

[FFYETH, ENFNIOVT, BTIEERESIS120%00 FEEM | EHR | 75— | FHFER

T, (4BEICESER)

Af VT Rk 29.6 36.9 29.0 28.9 33.4 22| 30.9%
BEACRERL IS GERTE ok 59,1 §5.5 3.2 68.8 0.8 518] 65. 1%
UEF 300 rrJl fat 55.4 45.8 64,5 §2.1 60.4 525
FEQO4EFIAL —ﬁ;_g 432 315 31.6 411 33.4 356] 39. 5%
DEASIED D DT 44,8 38.7 19.7 28.7 22.9 474
ERMMICRRES L 469 51.8 23.1 36.2 31.3 518

HiEEEO &*VJTJ%PJ#PJFL (LEof: 20.7 16.0 448 23.8 18.8 11.9
__ﬁrmu_g_ PRSI 24.9 20.8 434 205 20.9 18.7

LEB LB o0 iV = ot 30,8 29.8 48,1 292 35.4 15.3

¥ [LTLHTIIED), (EbHTIRED) OFGHOBEEET.
WE0%LL E =T 40%LL =\ il
OEZLEBHOFRADOKRE (FAER B4—(1)12EH)
- [B BAFCRBELRENPEERTEFILhdof), ] BETLONREEIE -] OIEE
BIBELTELS LoTWS, Zhit, fEBFICELIERIZ, TmiBEERAO [EAOLETE
BHEHOKXRES LWORBENHLZLERLTWS,
c FERBIZBWT, TA @58 W TWniFiedhain) LWV HEE ~OEZEEZEND,



REDESTHIENBNIE, PFEEZLEMNSEERSI D (RADER)
(GAEE [M4—(5)IZE&H] (Bt %)

£ BYE-THT, EDLL N HITEZL -0 =1 -

BIEEh, HTEEERITATORMTEA, FERM | EHR | 7U-5- | FREE MR
AHESVIE TEAZE 36.2 387 9.2 27,7 188 300 .
R e 160 113 6.6 1.4 83 169 30. 3%
EEDERVRERA L 16.0 220 15.8 19.7 125 203

BHIEL VB TR L 319 29.2 26.3 3.1 2.1 329 .
EEL DT 2.1 244 30.3 26,5 2.1 18.6 30. 40/’
B hnaE ERI R TR 9.9 1.3 23,7 12.2 6.3 16,9 25. 0%
W T AL ER Dotk 202 220 15.8 26,5 208 254
+£uﬁ?xﬁﬁ$“b; 319 298 1.9 209 16,7 1291 23. 2%
TP T 146 3.1 224 5.8 8,8 254 | 24. 3%

IR T L, B3 0%

REDEHIEIENBHNITBELEI LB D (HAEE M4 —(5)I12E&Y)]
cGRAIELWARERTESZ &) A, 28R T ETIC A TWEZ LB THS, Zhit,
TR TERBFRIZCHEAIE LWABRRTERP R EZZTWAZILEZRLTEY QO
BEREMTTWA,



m&$L%®%*Jm£h@ﬁﬁ?

TER23FEE (20115 E) DERIBRESE (15-175%)
o RFEARMR(12-145%) [£2006-20104F
o INFHERRK (6-115%) [£2000-2007FE
o 3mEMEF(E1997-19994F FE



R10FF LARRI AR T B3 R D
=&

ZF—ALSUF7 1999

F4£ %1980

FE4£%1990

Kohyama 5 #EBRX 1999

Kohyama b Einf 1999~
2000

B /MR R 22000
B&/MRE R E#H=2010

] ] ] ] ] ]
X
l_\
X
X
X
N
X




m&$L%®%*Jm£h@ﬁﬁ?

ER23EE (2011FE) D ERHRESE (15-1757%)
o R AR (12-145%) [£2006-2010FE E
o INEAERM(6-115F) (£2000-2007FEE
o 3mERFIL1997-19994F F
e ERK184F (20065F)4824H. 130 B2 B ZRAAMNSAIER

EEREEFEHT (j:/\ljé@TthiAh\%Es BIFE12BIZIFIFELDAE
EEEEIL R RS MES DRI,

. FR23EME (0114 ) DB EGREE [T/ P ERE R (L RS
BECELIEESN TR, 08 X7 5 h LI,

— RERIHDHDEFBENTORODEFTEEICEET B



The Marshmallow Test e 7
Mastering Self-Control
< —
: v q:'k =T& &
y h

57&5—%/ A a1 BRERIHIEHIG
¥ F %GFE*%%ﬂ
MTEHE.

® >
ENETEHKE

[T2awO.-FRAFCHIBTE-F& ony 4 = ﬂ
TR (5 A ] ©
HEEDFELHEF D EZTEOHONS] % %Eﬁ @
KIRASH 2AEFRRATRIR O) -é, ZC */:I l
R Sl e 4 75 S
[BkovavoenziTsFoREnsn  ° D> A = - = O 5 f?
%?ﬁ@ki’&%&#ﬁ'ﬂ'&*ﬁf&ﬁtﬁﬁ’jbﬂ -j" " = I I I
ABICEDJI I EDCHRBEBEEDERR ! | I H b u "
S D #)

TR 2 He e M T o



IR R D EREIR

- = PN
(B owE, BLLTHZS T awn
S N

/,... ~\\
/ \

v
/3t BB
— \ AFIET )
f mﬁm%,h\‘)}__/

\ REIET
~_ / =|=|]&ﬁ jJ \ / N

(EfE) | PR

KT

N




BiKlZt-EE 587 §

75\ Té@ﬁ I’ O)EJJ%

. B—%E_r 1173 %1373%)537&71 S5 DHIRDE
IZE 51@(# LT /Q’EJ_;L’CQ‘_E“L\

. Erﬁi’i’ E’CZI/I* — LT AIEITERE,
« B DEREKREIZLTLESLY,

s RUEATGEATHOFIRIC. RNEFHESE
EEEMOBYEIE T TN LCIEELY,




e (XA R

s RonNf-FTITAIZIEBRIERLZE,

s EMIBETEANTHLTEET 2,

« BAHMZEELATHESEZLTHE. 1T

ElTFoNFTE A,
- [RYDEERIEGZS KYZFETFT!

F0



FELDIRYIE
AADIRYZEE 9 85

FELDRYZRUIZT HIZIE
FT (LB EINIEYE
KYJZF BT KY K],



Ei%ﬂ&’&h” L T164E

(EARBRETADIEDEE ., OV 0OASIZY
Laﬁ'd’éﬂinﬂ NANADKYUISF)ZEEIC
BFant-,

EFPHEIEEL, (REEASERL)

o DULVNTH|RZ5#E,

« TDRIXIEEHICIRYEIZSHEE. BAK. &

s X EZF/ICHRYEIZN B REKRD K. &,

(im3



RATWIZEWZE

« ENEIET.BXRT. HLT. #LCHIBERTEF R EE

’é BOENTESLE., INOFAEDFEIN
BRITHEDENY,

» TERESTHIRK[ZA T ILTIEST A,

» IRSTGEO=RBALMBYFEE A,

REIT D



IREIEARE! ?

« FYSVTHO=EERE,;
L T00—: IBimE13£31.9%
(189AE H231if, HA(X4.5%16641)

- ER#={E=(GNH=Gross
National Happiness)Z#8 1+ %
T—432; 2013F (FH R E=REIE
(N B $5 %= Satisfaction with
Life Index) 84 ( H A<901:L) ;

AE ;3 (45.5% T1524




=K =t o A 3
Eﬁﬁ a7

« INEAEI-CEAETHEELSTIANFELT:
PTNDE.BARRBEERSTWWAAFEZE(FT

M

ISIXED XSG RIEMNHDHERNZ

g A7



= ¢ =z N A
Eﬁﬁ nE /B 2=

e INFEAI-CEAETOEEETIAMNRELS-
[ E /\d)ht JXTEtlu\’J—CL\%}A——éé(f—CJ
ICIXED IR B EBRNETHI?

AL EDREN IN—AEEALTEEZEIFFELT -,

14

[BERRBTHAUIE-OTWSIEFASEIFHARANS
LNDTL&ED,



=R = s A 2
Hﬁﬁd)ﬁ ./ﬁiiK—C

JILEMMN BT ?

¥

A

EXRNRDBERTIIED

+ =4

BIANDHEL EICIRYEZT S
BoDEREIIEFZRGER>TLED

AR SUZBE TR LY

R<Gof=LE D%

BETHENADENGL

REICIRIMNE-TLS
DLDERYTHEMNT 2ZY T HIZIEES L=k v
ARXREVLC>THSTHEWEERNZZL
BHLPLAELEETWWASDIZHAFIRLES



= A :ﬂ:E:.—l-.A >
Hﬁﬁd) IS

s BREXNRDBESTHOI-E

SEHNBEL EICIRYZRT 5,

B DERETIBEAFZREER>TLED,
BRI TELY,

fR<E-1=EE D%,
BETHERNADENLLY,
REICIRIMNEH-TLS,
WDLDERYTHERMN T -ZY T BIZIE
ESL=nklyvhy,
AIRZEWNCH>THLTHWERNALY,

ZALPALETWSDICARIRLES,

Fl:ﬁ o

N REGEIERMIZROSIDTLION? ENEHE-OFETL
MEWTLEID ? BET-DEEEHE-DOFLIZBT LEFAFEA.
SHEIRT HEYVZEE-STESY,

RYZEETIVIO—ILLESETHDIFI AR DB LMY TIEENT
L&oH?

BRRUZE-STIEWITFERA BGoE5BALAHYFE A
BEL5LAHYEEA.

FEFERYNRYELDTLELS,

BERROIEKRTT,

EDESEHEEHBYERA FENT>EVT HEERMZELELLS,
(BYFXESALTIIEETHEL, LELEVRFLITDMET
Peeel)

KEEADETY .
BRYNBYELDTY,



#
1

Kobyama I

Jun 8

AT A

L B
K<HRY.
L EEBIDD
16E

R U202 E Do TH [e M 2B,

(B L PERTL T PE bR bBlil b,

R AW AW HElt G C R - RRBWOFHRE FHR- RBELRE,

FELDRREHFZD Dy PV FSOR]| XvN—ICLBEHDXyE— ]
O

W

FLRABER. KEEILDOBHD
MR ZEH<S M- 5 Fik- £F ORF

% 5P2 1245 8 725

FIEZH




Earth at Night Astronomy Picture of the Day
More information available at: 2008 October 5
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