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Figure 1 Scaifter plot and linear regression of mean
relstve  parformance  lewsls  against  a, time,
batwean the tanth and twenty-sixth hour of sus-
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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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SLEEP DURATION RECOMMENDATIONS
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3-58% 10- 1385
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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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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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Figure. Antibody Titers at Baseline and 10 Days Following Influenza Vaccination
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[ 1: Acch Intern Med 2008 Jan 12;169(1):62-7. ¥ INTERNAL MEDICINE Links

2:169(1):62-7. Sleep habits and susceptibility to the common cold.

Cohen 5, Dovle W1, Alper CM, Janicki-Deverts D, Turner BB,

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

BACKCROUND: Sleep quality is thought to be an important predictor of immunity and, in turn, susceptibility to the
comrmon 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], 1.18-7.20) more likely to develop a cold than those with 8 hours or more of sleep. The
association with sleep efficlency was also graded: participants with less than 92% efficiency 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,
socipeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
associated with colds. CONCLUSION: Poorer sleep effictency and shorter sleep duration in the weeks preceding
exposure to a rhinovirus were associated with lower resistance to illness.
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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.
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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.

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 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

BARIZEBAMNEEICES ! ?

Greer SM, Goldstein AN, Walker MP. The impact of sleep deprivation on
food desire in the human brain.Nat Commun. 2013 Aug 6;4:2259.
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Short sleep duration is
associated with
reduced leptin,
elevated ghrelin, and
iIncreased 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 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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Earth at Night Astronomy Picture of the Day
More information available at: 2008 October 5
http://apod.nasa.gov/ap081005.html http://apod.nasa.gov/
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