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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 0B00-1700 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 poessibly 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
Island, and Bhopal.

Lancet 2001; 358: 9991005

Centre for Chronobiology, School of Biomedical and Life Sciences,
University of Surrey, Guildford GU2 TXH. UK (5 M W Rajaratnam enn,
Prof J Arendt pho)

Cormrespondencs to: Prof Josephine Arendt
(e-mail: jarendi@sumsy ac.uk)
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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



FAYNT—EER RS ? RFRTF—LEE L5

~-TOKYO BAY ——

(73 by =BT HJERTEAT LY NA T —HES SR A MOIALCATR

ENHEIEOREHERE . KTV KREEDOHAEF—LHMN24B DX
Bl /I AEFIRICRERLT-,
MENDOELLBRTILIYNAI—IR/IE. RAIZT7=04/FRX—32(ABR) &
LWOSYEBLGEAIRCENEBTHIONREREEZEZONTILNVS,

F R F—LlE. BIEFIRETTILIYNAIT—RKIZHMYDPTLLI=TD
ZODHHWEEE%OAB# CETUVARFIZIEZ ., BERPIZTH A &R DLV,
SHIZHEFEG - RAAVTA— P REBIZR LA, BETLSRRINARINNTOR
TIIABDERBENED 7 tERE . FIRIEDAEEZTSZAHEABDETEIT
j(fllea ~1DZ’.J7L_0

BF— LI+ EREZENIETILINAIT—DRIEIENSIMNE
un,m\ EHRGERIREZEDHHAIAD., SEIZHE O TRELOTLINE
ob\%nﬂ/\éu‘é\%h%ékbm\éo

(20094 9H 258 RFcER)

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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Sleep habits and susceptibility to the common cold.

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

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

BACKGROUNIY. Sleep quality is thought to be an important predictor of immunity and, in turm, 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. Averape
scores for each sleep variable were calculated over the | 4-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 {llness) 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% 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 vadables, 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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SLEEP DURATION RECOMMENDATIONS

23

/NEOHEREIREFF (B0 RE)

! VL (4-12- H)  12-16F5H

1-27% 11-14K5H
3-5i% 10- 135 fH]
2 6-127% 9-12MR¢H]
13-187% 8-10FH]

. Paruthi S, et al.: Recommended

. t ' ’ 1 Amount of Sleep for Pediatric

- Populations: A Consensus

: gé\:ﬁ?ﬂﬂﬂ 4_;’%'5“ Tiﬁ? PR;;-!Q’OL SCGH‘(;?’EA’EE 4T§Eygars YO;IN;;ESLT sﬁﬂgm OLDERADULT Statement Of the American

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

- Recommended May be Appropriate Not Recommended

SLEEPFOUNDATION.ORG | SLEEP.ORG

Hirshkowitz M, The National Sleep Foundation’s sleep time duration recommendations: methodology and results summary, Sleep Health (2015),
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Sleep Duration From Infancy to Adolescence: Reference Values and
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Ivo Iglowstein, Oskar G. Jenni, Luciano Molinari and Remo H. Largo
Pediatrics 2003;111;302-307



Chronobiol Int. 2018 Jan;35(1):137-145. doi: 10.1080/07420528.2017.1387792. Epub 2017 Nov 7.

Evening chronotype and sleepiness predict impairment in
executive abilities and academic performance of
adolescents.

Cohen-Zion M!, Shiloh E!.

Author information

aosace RERREFE XY BER T D 73 AR L AT T RIEF

The study aim was to better understand sleep and sleep-related factors affecting
everyday executive capacities and academic performance among healthy
adolescents. A cross-sectional survey on sleep, phase preference, academic
performance and executive functions of high-school students was conducted. Female
gender, grade status, sleepiness and evening chronotype accounted for approximately
25-30% of the variance in daily executive ability. Sleep duration was a weak predictor of
executive skills. Lower school grades were associated with increased sleepiness,
evening preference and poorer executive skills. These findings support the need for
health education on ways to attenuate sleepiness and delayed phase in this population.

ool

KEYWORDS: Sleep; adolescence; chronotype; executive functions; sleepiness

PMID: 29111789 DOI: 10.1080/07420528.2017.1387792
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