' HDTED DA

Cia
"E%
e
x
= 3

M P S of ookt 1 S et (e

wEs. wirl-  FEE B0

kg i T
BIETT=DD

e

iR X LR B ARHEE A ERERGS

$3E FRERE (E@E-BEERR)AITT—IYavT RREANMHERTIIERE5—
BEEa—T 1 —32EREE FELDRESZITTOHLIRIHEA

~EESCEMLEVWAIZEDLSIEZETH BAR/NMNREZES
BUMRIEHEDFiE~ CELDEFBENEREES
2011%3H6H BIEEE T







-BITBTDOEAERZETDEHEY
[ZIETEEHAS

=D BEIIFT-bDEELITH
2, IZE>TEMNSNTINSDTY,



FHEIXIE 5 DOEETIX
Frolcbaryphbu— L TEEHA,

e

DA H — R T A VAT

5 &

DR EEEZTHOEXESLTTLLEDY ?

Hist-bgic T8 2 /HEaLENID
DR E X LX LEOTIED Y /A,

ENNTEARBIBH Y F90°2

A EEARRED D & B A DIRRR 2§~ T

9 FWEAIZ

BT L0HTY,

E}%



T 6 I 51
=L 2ol AL®



B M2 VO B [E Tz
@Jb\fb\énﬂ‘y NG EAAAN

B BRI
BRI < R & . RITE< E'J*Fﬁﬁﬂﬁk N ET,

BRAEECA i | WENKEI 3 B miE
g |(EEESE p-o<Y
mi% | B A ElgeiH1b s
£H |IX RN

B MI24REEEI WO BRI CIZEIVTWHuadiry FTIERWOTT,



BRAaEER) X L (BEAR - E.EE mes RILE

Light On

/)@*EEEEH?F

S lights Oul—€—

12
Time Elapsed (hr)

1% Hydroxycortncosteronds in Plasma Jiii=e

A5 k=y
4 e
TRERILEY
L L LB (BEREAD RO AR) 0  24hEWH{E
BEER ) UL LEE (FyRUEST,
12 18 0 6 12 (%) SDHR)

] | | B ) I —40
8 12 16 20 24 4

e s
SOKTEM24. SHUMDEEBEE l’”“DE"*‘ﬁ’J
#H RAM246/[IC)EYE

Bim<. I HFICIHELLESHRILEY

[ K




FRARIGHER Y X L (H

AR - E.EE *a. ﬂ_\)b"/)w*ﬁﬁﬁﬁ—‘

(—Lghl s Out > Light On (——luN s Ol e
B .:\\,IJ‘ ' ;

E s l#llOn

T

00 ml)

%ﬂm)
37.5

\ /\ |
\ Time Elansed (he)

SEXEHRYZ Amﬁﬁwmmx
EWEFET T,

36.

s

Time Elapsed (hr)

1 iR E =
| AT b=
T e
TTEERLEY
| L ABE (BEBRLASSEOAR) —24hF{E
BEER T/ Y LLER (FyRYEST,
12 18 0 6 12 (B83) SDHE)

BEADIT
#H|

#1204, GESRADEHESEL 7 *:'X"':'f"d’a'*‘ﬁ”
H24FREIZ) vk

Bim<. I HFICIHELLESHRILEY

[ K

o JII-




[ERFLEEBREICHS

ABOEFEVU X LEIVNO—ILT DERRETHE. 1850 24 565
DY A2 IICIHESTWVD. ZDIHROBRER LB, X5

DX ERE TR I DT ELIO>TERVX LZ1H2455E R
BULTL\D.

R o BRE BCLDE A

R L HARET S
r&H3 EFEIVALOFE

Bt ERCKE. FE.
FILVEL DRI X L% Aﬁﬁ

EICE5T3 : NEWSWEEK 1998. 9. 30



<

— — m—

—_— — S e
T — —t o et S— e a—
. e e e s _w— —

.||

I
n'

P

!
l'

|

H
f
|

Il
I

Im —

2m —

,'i'
|

BINEH, MNRE

Nk

1987, N

hip | ==
3—47R |EE==EE= =
LI | =V ——=
COXL | S
[LER D3¢ == B =
m—| S===—c"nr = =
OEMNT | =m0
TEGY ===
4. - Ee—=-==
° =" ==

}3

YLD
E<
IThET
(FV)—32)
& (RBE ROV E B
(FU—-)IC
EB(S50)T 5,
Y AVl
4 KBFET
&
Hth Bk oD FE HA
EDETT,

HNEth, fEED, 1985,

u;L’

)

ll
i

—— —— —

f
o

,.’
|

(=
o~

|
'

|

|

i
:.‘”

2

mll
I

|

,;j.[

&

}.

:
,lf’

-
-~

|

|l
Al
|
l

Il "

11”

Il

|

bl

sw
l
{

il
"y

rf!‘
.njl

o
r il
p
"'l'lfl
I

|

’&

fs‘”:i
fl'." |

I

=

I

|
;!”

|
|

1!.'

|

|

N
I
I

|

|
i

|

H"
i

|

K8

f'l Al
l gll

|

e

I:'l'l

[
|

) i v.l”

bl



[ERFLEEBREICHS

ABOEFEVU X LEIVNO—ILT DERRETHE. 1850 24 565
DY A2 IICIHESTWVD. ZDIHROBRER LB, X5

DX ERE TR I DT ELIO>TERVX LZ1H2455E R
BULTL\D.

R o BRE BCLDE A

R L HARET S
r&H3 EFEIVALOFE

Bt ERCKE. FE.
FILVEL DRI X L% Aﬁﬁ

EICE5T3 : NEWSWEEK 1998. 9. 30



:'18 0B 18 3 06 asaval8 EZI|

[ = BEE
N N\ iR -
b UXL ®1 KickBE &Y
| SERE 1
A ZLOMERG
, | F sh RS O BB
o | R E3 RATAR R % 5 & & 280
(LB, SHOBMBCE
A Gt RECRRE T2 &, &
| RS &k UEIRESE 2 3
— L (hEY) . Hide DR BRI
. \@“ﬁ_l/\ | 5 | BRI BT B L
A H Ve R B & UHEIRAEASE
i = n5 (FEY).

AWLE-&FHH—., ATRIBEKHEZEREZE., 2000, No10,



a
®» 124
: B
2,
2 g4 —
s [
[T
o
5 6 -
Q@
£
= 34
s
0 [
| 1 L 1 | 1 L I 1 ] |
23.9 24 .1 24.3 245 24.7 24.9
Circadian Period (hours)
25.0 =
-4 o
§ 24.8
= 24.6 o® 7
- 50 o° o
EL_’ 24.4- o, 00 T e, o o
® o)
€ 2424 O° __ p° —89 foo Eigc
= Sp© o
S 2404 9 o o o o®
= egt ©O© e
© 238l ; . ; . .
Jan- Mar- May- Jul- Sep- Nov-
Feb Apr Jun  Aug Oct Dec
Month

Circadian Period (hours)

Circadian Period (hours)

25.0

b ®
24.8-
24.6 "o
. 8 : . .
244 ® o0 ® ™Y ® : ®
"_.'v:' ®
24.24 i;'... e® i.- —.I—
°s v o oo
2404 eog o L X o
°® L °® ®
23.8 T T T T
Caucasian African Asian Other
American
25.0
d O
24.84
24.6 7 OD
. o © 08 O
24.4- oe 080@ ® ;5
O ® (0]
2424 o “Ce96 8§ ° O o
Cq ® O 6 ©© o
24.0- * o § o o
® ® O
23.8 r T T T T
15 20 25 30 35 40 45
Age

Smith MR, Burgess HJ, Fogg LF, Eastman Cl. Racial differences in the

human endogenous circadian period. PLoS One. 2009 Jun 30;4(6):e6014.



£
Mar —i%ﬁ‘a— % ;B%
o = % Fe R iy ] [
RN 2R EIZRL.

= Z[IHBHT
™ -~y
Mar{ ——— T, 3 s
B
e E (j: EE% o
Jun e N E
<
-
e W
I, S
"‘".’1-.-
Deo - e X
T Ep—— Th Kant Myriam Juda,! Martha Me
. o - omas ermann,’ riam Juda,! a Merrow,?
7.4 /.b /7.8 and Till Roenneberg™*
REE AR BSF ST 'Ludwig-Maximilian-University
Goethestrasse 31
. D-80336 Munich
Current Biology 17, 1996-2000, 2007 g0 Germany
The Human Circadian Clock’s 2Department of Chronobiology
Seasonal Adjustment Is Disrupted University of Groningen
by Daylight Saving Time 9750AA Haren

The Netherlands



|EE HEF) FOE 4 HmRITClLee--
(Yz‘)ggg;ak“% HRIAXBDA-68% 1384 FEE{TEI A £ B AT RENME
Clanfottid | (57 OBHEEESIA | EEANE . RMDE. 1F45LETL,
Wolfson i5 (2003) | REEEMNSKEFELE BASADLEAEBYLTENET,

Gaui (2004) BEDI-8FE1572 N | moodiness (REELS. T, FHEEE) EDBEEMN B FTHL,
J H (2004) BHOPRFEE13A BELIAD I LTS5 1 DHEENEES,

Cacii> (2005) TIVRADFEES2AN EEVLHRBENIREFEIEMEL,

Gaina (2006) ELDOHFEEEIBA AR, GEERHE. oo 0ES, HBhOES EEE,
Gaui> (2007)

HEBED12-13E1332.A

TBL-RIFETOMERN S BHRER. #EUERFLSL,

Susman 5 (2007)

KEDS-13:E111 A

BRTRASMNITE. RAER. TEICEI HME. TLHE

FLREL . K REREELBET B,
N o
EREA AR SN AN EOBREE T

H4EE 2006




1764 A ROEKTRE) X L

18:00 0:00 6:00 12:00 18:00 24:00

12.4
21 00>

11.9
22007

11.6
2300

11.2
>2300 -

18:00 0:00 6:00 12:00 18:00 24:00



1764 A ROERTEE )X L

18:00 0:00 6:00 12:00 18:00 24:00

12.4
21002

11.9

2200

RS LU TIXERIRFFREIAVED

EMIBREIXEICKWOVRITIEDEY | TITIEC AL !

18:00 0:00 6:00 12:00 18:00 24:00



Total sleep duration [hours]

20
19 -
18 -
17 -
16 -
15 -
14 -
13 1

11 4
10

o =] D w

Total sleep duration

13 6 8 115 2 3 4 &5 & 7 B 9 10 11 12 13 14 15 18
Age [months] I Age [vears)
Sleep Duration From Infancy to Adolescence: Reference Values and
Generational Trends

Ivo Iglowstein, Oskar G. Jenni, Luciano Molinari and Remo H. Largo
Pediatrics 2003;111;302-307

20
19
18
17
16
15
14
13
12
11
10

o =l @



0~ 3% RODRIER B O S EFE
15 — (BEES) BRNEYS: {50

‘Q.J | ;' |' ""‘,‘a =i

—ABBARNDIYI?OARPIESRTH
E | » 7 1 2 L 2 ~
| ABFBEF1)FB| Z7EBSBEEF
o> B I . A >

| = A 7 |

= )? W

> L

F LR S RERE 7 L — TOOTEMES S

20114628278 & B HHE



7

EAR D LB ~D

4 FFfEFEIR T 6 Be (8, 12855 FElR & Lk
HAEFEDaANVF I —WVETAR (—iER) .
77?/@%@%$ﬁT(ﬁE%ﬁT)

__':HE@E:F ji{ﬁwﬁzﬁﬁu\\
— THEEREIET (FERIWN)

SRS LR (L)

AR

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

PLoS Med. 2004
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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
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pmdicting lowest mean BMI are rtprﬁv.ented h}r the central group.
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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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Late nocturnal sleep onset impairs a melatonin shower
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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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Yasuniwa, Ilzumi H, Wang K-Y, Shimajiri S, Sasaguri Y, et al. (2010) Circadian Disruption
Accelerates Tumor Growth and Angio/Stromagenesis through a Wnt Signaling Pathway.
PLoS ONE 5(12): €15330.
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» SHT (sleep health treatment)
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HIZ 5B REAFIEINI(ZKLV( Tekin S, Cummings JL, 2002)
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Sleep Well, Grow Healthy
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Sleep Medicine

Editorial

Give children and adolescents the gift of a good night's sleep: A call to action

1. Introduction

Chronic sleep loss is endemic to children and adolescents
throughout the world. Studies indicate that children and adolescents
are not getting the sleep they need [1,2]. Additionally, research
indicates that sleep disturbances are highly prevalent, with studies
indicating that 10-75% of parents of young children report that their
child has a sleep problem, 10% of adolescents experience insomnia,
and 1-3% have diagnosable obstructive sleep apnea [2-5]. Sleep
disturbances are also culturally-specific, with sleep practices and
parenting definitions of sleep problems varying widely [3.6].

2. Impact of sleep loss

Sleep is the primary activity of the brain during early develop-
ment. Short sleep and poor quality sleep impact every aspect of
children’s and adolescents’ well-being and daytime functioning
[7-10], ranging from decreased cognitive functioning (e.g., inatten-
tion, decreased concentration), to poor academic performance, de-
creased emotional regulation, and increased behavior problems
and psychopathology. Sleep loss also directly impacts health,
including increasing the risk of accidental and automobile crash
injuries, as well as potentially resulting in long-term deleterious
effects on the cardiovascular, immune, and various metabolic
systems [11]. Short sleep duration has been shown to significantly
increase the risk of obesity in children, especially in young children
[12]. Children who are overweight and obese are at increased risk
for metabolic disorders as well as sleep disorders, particularly
obstructive sleep apnea. Given the current global epidemic of
childhood obesity, these important contributions of insufficient
sleep and sleep disorders are a major public health concern.

Insufficient sleepis particularly prevalent in children and adoles-
cents living in poverty. These are frequently the same individuals
who are also at increased risk for unhealthy sleep behaviors (e.g.,
insufficient sleep quantity, late and inconsistent bedtimes, televi-
sion sets in the bedroom), which have been empirically linked to
insufficient and poor quality sleep [2,13]. Finally, while sleep disor-
ders such as obstructive sleep apnea are more prevalent in these
same vulnerable populations, they are less likely to be diagnosed
and treated. Thus, the potential impact of inadequate or poor quality
sleep on a child’s cognitive development and physical and mental
health is especially powerful in this vulnerable group of children.

3. Call to action
It is time for international leaders to take action by emphasiz-

ing education, public policy, and research on the importance of
sleep in our youth. We strongly believe that there is a critical need

for (1) increased awareness of the importance of sleep and early
identification of sleep problems for our world's youth, (2) broader
public policies on pediatric sleep issues, and (3) increased research
in this area.

3.1. Education

Increased awareness of the importance of sleep and identifica-
tion of sleep problems relies on education. Thus, education about
sleep and sleep problems is essential for children, their parents,
health care providers, educators, economic leaders (who often
prefer work to sleep), and public policy makers. Education at every
level about the importance of sleep and the development of
healthy sleep habits will not only help prevent lifelong problems,
but it may also prevent long-term sequelae through early identifi-
cation and treatment of sleep disorders.

Sleep should be a standard component of school curriculums,
with an emphasis on the importance of the need for sleep, the im-
pact of sleep loss, awareness of sleep problems, and the basics of
sleep and sleep architecture. Parents should be educated about
healthy sleep habits, prevention and development of sleep prob-
lems, and signs and symptoms of common sleep disorders (e.g.,
sleep apnea, insomnia). Parents are often not aware of the contri-
bution of lifestyle factors that impact sleep and the development
of sleep problems, as well as the resulting impairments of inade-
quate sleep.

Inclusion of sleep in post-graduate education of all health care
professionals is critical. Sleep is currently barely covered in medi-
cal school and residency programs, clinical psychology programs,
and other health care provider programs [14-16]. Every child's vis-
it to the doctor should include questions about sleep and the
importance of this vital activity needs to be stressed. Educators
and child care providers must understand the importance of sleep
not only to be able to educate children and families but also to
structure school days and after-school activities in ways that sup-
port obtaining adequate sleep.

3.2. Public policy

Only in recent years has the awareness of the importance of
sleep in children and adolescents led to the start of the implemen-
tation of public policies and programs to support and protect the
sleep of this vulnerable population. On a grand scale, we believe
that a good night’s sleep is an invariable right of every child and
adolescent and must be encouraged worldwide. Organizations
such as Sleeping Children Around the World (www.scaw.org), pro-
viding bedkits to the neediest of children in underdeveloped and
developing countries (e.g., Bangladesh, Zimbabwe, Nicaragua),

204 Editorial / Sleep Medicine 12 (2011) 203-204

and Sweet Dreamzzz (www.sweetdreamzzzdetroit.org), supplying
basic essentials such as a blanket and a pillow to at-risk children,
are reaching out to fill a significant need, but these organizations
are only a drop in the bucket compared to the needs of so many
children around the globe.

Other public policies also have been developed to address sleep
need. For example, several school districts in the United States
have changed high school start times to enable adolescents to ob-
tain more sleep, and some countries, such as Japan, have instituted
public education programs to encourage healthy sleep habits in
young children [17-19]. Given the global concern about increasing
rates of childhood obesity and the connection between sleep and
obesity, obesity prevention programs should also be targeted to
incorporate sleep education, emphasizing the importance of sleep
as a key component of a healthy lifestyle (combined with exercise
and nutrition).

3.3. Research

There has been a dramatic increase in research on sleep and
sleep medicine in general over the past 10-20 years, with a similar
increase in research on sleep in children and pediatric sleep med-
icine. But we still have a long way to go. For example, little is
known about the prevalence of sleep disturbances (e.g., sleepless-
ness) and sleep disorders (e.g,, sleep disordered breathing, restless
legs syndrome, narcolepsy, insomnia) throughout the world and
across all age groups. The efficacy of interventions for many of
these sleep disturbances in children and adolescents is also lacking.
Furthermore, cross-cultural understanding of sleep context (e.g.,
sleep surface, sleep environment, parental behaviors and attitudes)
is needed to develop culturally-sensitive interventions. Research
investigating sleep at critical transition points for children, such
as entry into primary school and high school, with implementation
of population screening programs and parent education at these
time points, is needed. Studies on the short-term and long-term
impact of sleep loss are essential, especially in the areas of long-
term academic outcomes, academic performance, mental health
issues, and medical morbidity. Key areas we need to learn more
about include the following: what is the sleep need for children
at different ages, what is the individual variability at the different
stages in development, and what is the cost of sleep problems in
children and adolescents from a health service use perspective
[16]?

4. A global need

As the percent of children who have chronically insufficient and
poor quality sleep continues to rise worldwide, it is imperative that
we make sleep a priority for our world’s youth and help give the
gift of a good night's sleep to all children and adolescents. Healthy
sleep during infancy and childhood is essential to ensure a healthy
life into adulthood, and promoting positive sleep practices should
be considered preventive health care. Promotion of sleep health
in children and adolescents must be on the public agenda
worldwide.
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