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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 pubtiity
. R #E A SN o B Cohen 5 Dovle W], Alper CM, Janicki-Deverts D Turner BE.
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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%ﬁﬁﬁ H'{.ﬂt_lr"fi‘_‘h\' ed with cold tibility. METHODS: A total of 153 healthy and (age -55 years)
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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%
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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,
o % ;’_ ﬁ ﬁ — _'I,_-_’ ) :_: f:l E % E socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
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E F[f - EET :{J; = 'h* 2 ? ] % E associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
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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
.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.


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

B EREBECETRORMR

— . e

A
1.5... ___________________________________________________ - S—

£
JEW 4B SEE  6RE  7WE  8EM  OBm 0Rm
Lt B

88 Arch Gen Psychiatry 59 : 131-136, 2002



EABDBEEHLIEWE-BADE R

e 201H#2 (20004 ) E T e 211H#2 (20014F) A

- RS o A E

- IEfET=H o« PATTEE

 F&AC - FBIEIk-RE

o ISV AEMIL17894F ¢« ISVAEMDEEIL?
o« UHY—RX)L e LI

« B— L% 3 o F—L%EDLB

o VYN IV -DIEIIFEE ? s WFELABIXAE?

SERE BRRMIRE, SSHmOEFE






9 -
T
;s: £

= *

§ {230} 1

2

z" s par) 1)

[e23)

Taheri S, Lin L, Austin D,
Young T, Mignot E. .
Short sleep duration is & 7 8 9
associated with reduced Average: nightly sicep {frs)
leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
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suhject correlation.
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BERL-ADRENEFHTIEEA=hE>TL S (Leyton M, et al.

2006).
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