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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 normal 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. p P y
. R #E A SN o B Cohen 5 Dovle W], Alper CM, Janicki-Deverts D Turner BE.
ﬁi";ilt-#l~#§'ﬁ‘#’.l:‘ﬂ'ﬂ!
B S ic@myTT S A OMN VWK
EREGE BRI A= A g ML e OB Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen@cmu.edu
] B R MO0 S e Wi
Pmabacs 280t s IR
L a | o FE ;oo ey = N
ﬂ:ﬁ_ﬁ' {El HEErshs "B eEhE- BACKCROUNIY: Sleep quality is thought to be an important predictor of immunity and, in turm, susceptibility to the
ciE® 1l o M % ~ R | ? ¥ a‘\ common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
?F:lég%“ﬁﬁ {aﬂt_lr"f{‘_‘ltm' ed with cold tibility. METHODS: A total of 153 healthy and (age -55 years)
i ko S & U associat cold susc ; : A total of 153 he men and women range. 21
AL EAGEM Ll Eh B ¥ #
7 B8 S_{MLL LD 98 §
SRl &0 |-[[FEEALERL DS 58 E volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
2 K& A § 2 W L = H efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
T M - A
W E'Ir H: &3 ﬁ' .-,:% ¥ E ) & 0 -E scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
-;,L\. ::: ‘ﬁt % % ﬁ E I_L -}J. ﬁ I& ':’! U administered nasal drops containing a rhinovirus, and monitored for the development of a clindcal cold (infection in
o - W - -
E; s 0 % F[% j] o % E ::; % & % the presence of objective signs of {llness) on the day before and for 5 days after exposure. RESULTS: There was a
- e E ] S
H_ f: E Tk ﬂmﬂ {- % i'lér # E E "KJ graded associztion with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
. b —_ L k F =4
;E-JI- 2 ﬁ I}é % ﬂ; BB A t.:ﬁ i I'.:? confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
e e AD W ®WmS a association with sleep efficiency was also graded: participants with less than 52% efficiency were 5.50 times (95% CI,
E E F; ;—:E:}E* < 5 ?'i - E E‘ ::'._: I-i < 2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
LJ'.-I.ZI E ﬁ g IE % ff E % % E’ E—E explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
A % ,: ;ﬁ ﬁ — _—I'-__; R :.: f:; E % E socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
F : o= A
E F[f - :‘% il_j -'f :{J; o 'h* :"_E ? j:;! o -}z- & associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
MTEISLAECEEVWARIrLT S &
L 2% 7 B i3 1= E %D oD ?f Y exposure to a rhinovirus were associated with lower resistance to iliness.
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. . J Appl Physiol 99: 2008 -2019, 2005;
Invited Review doi: 10.1152/japplphysiol 00660.2005,

HIGHLIGHTED TOPIC Physiology and Pathophysiology of Sleep Apnea

Sleep loss: a novel risk factor for insulin resistance and Type 2 diabetes

Karine Spiegel,! Kristen Knutson,> Rachel Leproult,> Esra Tasali,” and Eve Van Cauter?
Laboratoire de Physiologie, Centre d’Etude des Rythmes Biologiques (CERB), Université Libre
de Bruxelles, Belgium; and *Department of Medicine, University of Chicago, Chicago, Illinois

Spiegel, Karine, Kristen Knutson, Rachel Leproult, Esra Tasali, and Eve
Van Cauter. Sleep loss: a novel risk factor for insulin resistance and Type 2 diabetes.
J Appl Physiol 99: 2008 -2019, 2005; doi: 10.1152/japplphysiol.00660.2005.—Chronic
sleep loss as a consequence of voluntary bedtime restriction is an endemic
condition in modern society. Although sleep exerts marked modulatory effects on
glucose metabolism, and molecular mechanisms for the interaction between sleep-
ing and feeding have been documented, the potential impact of recurrent sleep
curtailment on the risk for diabetes and obesity has only recently been investigated.
In laboratory studies of healthy young adults submitted to recurrent partial sleep
restriction, marked alterations in glucose metabolism including decreased glucose
tolerance and insulin sensitivity have been demonstrated. The neuroendocrine
regulation of appetite was also affected as the levels of the anorexigenic hormone
leptin were decreased, whereas the levels of the orexigenic factor ghrelin were
increased. Importantly, these neuroendocrine abnormalities were correlated with
increased hunger and appetite, which may lead to overeating and weight gain.
Consistent with these laboratory findings, a growing body of epidemiological
evidence supports an association between short sleep duration and the risk for
obesity and diabetes. Chronic sleep loss may also be the consequence of patholog-
ical conditions such as sleep-disordered breathing. In this increasingly prevalent
syndrome, a feedforward cascade of negative events generated by sleep loss, sleep
fragmentation, and hypoxia are likely to exacerbate the severity of metabolic
disturbances. In conclusion, chronic sleep loss, behavioral or sleep disorder related,
may represent a novel risk factor for weight gain, insulin resistance, and Type 2
diabetes.

obstructive sleep apnea; sympathovagal balance; glucose metabolism; appetite
regulation; obesity
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Taheri S, Lin L, Austin D,
Younqg T, Mignot E.

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 :udjuument 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 (LI A Ewi#xEk TRIAREID85E) told :
"Eat, sleep and swim, that's all | can do.”

(RICTESDEFIEBARTET. ik<&)
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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. ,
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Obesity (Silver
Spring). 2009 Sep 3.
[Epub ahead of print]
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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

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 Mitchel

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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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 5-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 II 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 199253710, supplj:46-51)
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Gainful work, study 2:30 3435 2:40 403 346 4:07 4:01 4:25 4:18 4:34
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Hours and minutes par day
BE DE EE FR Hu =l FI SE UK [ ]
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Domestic work 4:32 411 502 4-30 4-57 4-5F 3:56 342 415 347
Gainful work, study 2:07 2:05 2:33 2:31 2:22 2:58 240 312 283 3:03
Total 29 24 249 24 24 29 24 24 24 24
EE Baslgium
EE Estania
%'I‘io)7 ﬁFHE]?)Zﬁ 2N tﬁb\7 ﬁrﬂﬁ]-Sﬁi o FR France
HU Hurgary
= Slovenia
o — )
- — \ Y Fl Finland
BAREBZ&ELIZ, 3—AYNNKYEH4053 ~10030 50y & Cne
LK United Kingdom
NO  Norway



B ]
1.5
7
6.5
6
2.0

\\/)— ,
Nl

- Bth 35 1| 0D B AR B 6]

)’)-

)’r/)

N
Kw
j Jr N
,)_’0 )ﬁ/\'

2 i ig

{5004 18-647% (2008 FE8H 20BN 59 1HDRHE)

DA TARZ—REAA T R— LT3 —T A A+



{lg_l’;.l]l BN 20 EIRARE

NHKEEIXR 10 LLE

?_5 .....
B 7.0---- I | |
0.0

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 (&)
H R ERY PR & )






(R
B.5

B0 :
AT :
Qe :
0.0

AEAZHO

i AR B )

NHKEE~R 10 LLE

|I I|I|.|II-|
1990

2000

2010

20

— A=Y D GDPMHOECDN TMIHE:E

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 (&)

YL D RRRY PR £

HEARRER] 237 . 5058 28] o 7219954 D 7% . 20024 LARENENL 135682



(RIMERBTFOT A ESEREROTEEEE 20045

5 1S =] IR Eafr Tl REIT
e T 105710 | 26 =A% 50,078
FAN=F B6025 | 27 | ==—0—F = F A6.037
*E B2 028 |28 |7 708 .74
AR — 78207 19 8= 703
T 77,600 | 30| S A3 605
A&7 TS0 '!1 e ) — 43,574

—,-,;1 T1.840 | 32| F oo A2 177

[ @4

20044

e | | el e | | | | |
ﬂm-4mmhum._.:.'ﬂh—amm.hwm_.

.

oo &5.016 ST 14,65
Fa &4 673 3? _-?|—-; 12072
ZE E1,430 | BT BT 12016
T @Al | B(|IFF=7 I1.351
F—ALT7 61343 a0 [=—T v 30,450
AT —F 6,000 | 41 |F1 E%
A5 62 455 | 42 [R) =8 — s s i TR 206
il 50520 [43 [F Lol T 77,308
EE= 50,050 | 32 |51 F T6A%]

30|74 75s R _

TR saw| B ThiE |

T [ HF—0 57,508 o

73 [0+ 56 687 HTELHS

W [F7an 55755 = &

i AT 2770 ELSLIEA

1

T RE A TRRR

(M BITRREL—F)

="=E'u56

Ef1EF—5E

el A

[2H@ENENISLDGDP

EH

ERA R R
EDORR(CKE

FALA —MNBEQ704 ;tLQQOA,

'?TE T!E?ﬁf I T OR/ICEDTLVEHEA

#100)IZ

Economic Cooperation and

Development, & B
Z15]75%72H%,

HiE) MBEE

AARIE71%,
ZhIZOECDHNEE 307
E196I. TELAETH

EAR Br ] D VR )

[T& T L,
%5 (HE

d)\

=

A

=

CIKS

& ({BELVHEIEENE



) ENA

o NAIT=-WFELWENZTRBLELGNOI=-DTE-T-,

— ENRNT IO

« DY X(LMML, 27T BERYZLEDGRITT =,

— GHMTRER. BIRYIXZEIT ! 2

RKRIXRTINEICRE. ZEEEBYT. EEANICERITH, RIITEITHETT,
FEFIEIFRIZATIERS. LS T 0HEIDESAATIENRD
Ty BRHDBEFIIRICEN T, BROBEFIIRIZENTIE?

(Y ENWITHETHEIEZ A>T, BLERMAEIC
BHIEWLVSRAIK?

FHIAATZRDEE



Harvard Business Review |

DIAMOND »v—>V—p s A v a—
Degember 2006 ‘ 12

G 20065 12A &

5:

#ﬂﬁ@ BRI
B2Xzeui

ZBNBCRYE 2fb it koW
&4')~ L "‘*—)1/}/ [

7°V43 VTA—ARLOR

7
IﬁﬂEﬂi’;mﬁ%Mﬁf H5

:;'-4;’—)117 A /7’1’77'-

}\._) ._] /\_/}/ Cpinion

7 721, a2 EER HiE A
PR B R AL TS0 ¢'_ j%i_ b ;%mz ok
t:ux—] SEU // (EZ
T2 7T 0l 2 B0 B AR S 1 o s

O E7 BV HBR Articles
/a:r_ﬂ/ 71:1 /&7“— _,l\ 57— Tt S
BRI T —na i R T R
+—ﬂ/ Te— au—/ l:*be«/atw):E?R
AVBIV VA D i F ooy 2wk
g0 Etkrv oY 3D DICE:ZE7 05 17h0EIES

i;:’iu;‘.‘/ | DAPAY " s:uu]\ L *H*—-‘F/

HEAR ISR 2 HI 5 &
INT F—< 2 ATETT 5

EIR A RITEEY R 7 TH

D N—IR—FAFAHILRI—IL KB
Fy—ILXAYFPALRS—

E—LYEZBEESTEERLOLGH,
T, IR —0ND 2LI1% . ERFREZE
BHICLTHSEICITEAATWS. &
UNERRRBSR (L /N 2T 0\ T 4 —
IVADESERBRSN, —B/\HFD
O—bE—%fMRALGMNS, BEE ., KB
BLMNET ., BlIz—O OB M E<L
AT EZAEMBITTINS, L.
N—IN—F AT LHILRI—)LDEE
BOERIIERFAEDEKRMELZE
£9 5, BEREAABDZRHMEEN
[CRIZTELELZZREL. HELE
HELELIEOERRIEEZSHEL
THRET RS, LEET S,




ER&K., ¥oLEN] ABFARIB{EEF v R—2

2007401 A30H 198559 asahi.com

IS5 ABFIZ298. ERED3ADSIHE1IANERRIEELT., BiE
TOHDIVIRZ(RE)EMCERICETAMEDRELELTEYIAATL
[ZRT7OarTo50 13T H LT,

NILNSURBHEITREBERT. EFREOADEEAODK67
D1IZH=H1000 A ADERHIERS BICERTHEERIZHELENR
MNHHEEE, BB D 28 XEREEFRH S I TR BHNFEH
TOEBLIIFNIZHEUVDINTWA G ELIERELT-,

SHICRMBIEMERICDOWTESDZE ST —IZ[EL TIEL TRy 1 &l
~N, BimT 5%Fﬂﬁ®ﬁﬁitéﬂﬁf\®*7]ﬂ’&ﬁ$(:IJ?U%\(‘H:o

N IFZIRDMAMECRAMIZSE, TE70051—0O (118
N&EEtE, FELLTHLE ﬁ&té«%f—&b’c SHIEMIZ100
ONFTDZERATEMHRD I EZRIET HELVD,




ELLWDIEEND
e a. BRADEBEMOB RAKERMFE(I2007FET1.56%

. b Z@I—TJOD’A THBZLTWSHFDIFE
RELEFBPLADHAEDE,

¢ C. F%‘J’Cli’%'ﬁ%%#lkd)?t HIZTDWLWTEH.
THFNTNMNIEREVEFTES,

o d. ASUA TIFHRERIZIZFTEZ80%M T, FXRES
LIZ<KLTLVA,

e 1.a,b.2.¢,d.3.a,b,d. 4. dDH.5. §XTC,
5




- YR E)
[REEDHEE] BAREF. HHEEHE
8H2TBBB430EE 220U A EDRATFTA
10 1B CEFRREFOHRICHMET IERB ISR (X)L HREBEL. O=77FF
INAF—[TRLAF 27— b FzoN—AHR R (BFER: IO T1EDRATA)
Mr Chambers said In a press conference: "I have decided to put
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decision might go against social norms in Japan where It Is
common for workers to put their company above all else. (|
was not able to do so.) In that process | have learned | am not

Japanese," he said.
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More information available at: 2002 August 11
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