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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 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
lzsland. and Bhopal.

Lancet 2001; 368: 999-1005

Centre for Chronobiology, School of Biomedical and Life Sciences,
University of Surrey, Guildford GU2 TXH, UK (S WM W Rajaratnam eno,
Prof J Arendt pho)

Cormmespandence to: Prof Jossphine Arendt

{e-mail: j.arendt@sumey _ac.uk)
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Figure 1 Scaiter plot and linsar regression of mean
relsthve parformance  lewslz asgainst a, time,
batwean the tanth and twenty-sixth hour of sus-
tained wakefulness =138, P<006 A*=087;
and b, bleod slcohol concentations up to 0013%,
[F 2s=54.4, P<0.06, A*=0.53)
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Figure 1 Scaiter plot and linsar regression of mean
relsthve parformance  lewslz asgainst a, time,
batwean the tanth and twenty-sixth hour of sus-
tmined wakefulness \=1329, P<005 R*=092)
and b, bleod slcohol concentations up to 0013%,
(Fias=5t.4, P< 006, F*=0.58).
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relstive parformance  lewsls sgainst &, time,
batwean the tenth and twenty-sixth hour of sus-
wined wakefulness F.=1329, P<005 A*=092);
and b, blood slkcohol concanrstions up to 013%,
iFi==B.4, P< 006, A*=059)
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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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Science. 2009 Sep 24. [Epub ahead of print] Amyloid-{beta} Dynamics Are Regulated by Orexin and the Sleep-Wake Cycle.
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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 BE.

Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen®cmu.edu

BACKCROUNIY: Sleep quality is thought to be an important predictor of immunity and, in turm, susceptibility to the
common cald. 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 iliness) 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 praded: 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 varables, 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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Shorter sleep duration and better
sleep quality are associated with

greater tissue density in the brain

Hikaru Takeuchi®, Yasuyuki Taki®*, Rui Nouchi®*®, RyoichiYokoyama’, Yuka Kotozaki®,
Seishu Nakagawa®'?, Atsushi Sekiguchi>**, Kunio lizuka?, Yuki Yamamoto®, Sugiko
Hanawa®, TsuyoshiAraki®®, Carlos Makoto Miyauchi®®, Takamitsu Shinada®, KoheiSakaki®,
Takayuki Nozawa(®'*, Shigeyuki lkeda®®, Susumu Yokota', Magistro Daniele(?'®, Yuko Sassa’

& Ryuta Kawashimal®*®
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Figure 1. Positive mean diffusivity correlates of the sleep duration (hours). (a) The results shown were obtained
using a threshold of threshold-free cluster enhancement (TFCE) of P < 0.05, based on 5000 permutations.

The results were corrected at the whole brain level. Regions with significant correlations are overlaid on a
“single subject” T1 image of SPM8. The color represents the strength of the TFCE value. Significant positive
correlations with MD were observed in extensive gray and white matter regions that were mainly focused in

the PFC, basal ganglia architecture, and anterior part of the corpus callosum. (b) A scatter plot with a trend

line depicting correlations between mean MD in the largest significant cluster and hours of sleep duration. 95%
confidence intervals for the trend lines are also shown.
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Figure 3. Linear and non-linear associations between sleep duration and psychological variables. Fitted lines and
curves as well as their 95% confidence intervals were added. The association of sleep duration with (a) fatigue state,
(b) novelty seeking, (c) reward dependence, (d) persistence, (e) self-directedness, (f) cooperativeness, (g) self-
transcendence, and (h) Stroop interference.
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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 E1.

Author information

Abstract "ﬁﬁFﬁﬁ;U%ﬁﬁwﬁhﬁaﬁb\mﬁ%iﬂu%o

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 LD T—2%E[
25-30% of the variance in daily executive ability. Sleep duration was a weak predictor of ] ':75"?'1 =
executive skills. Lower school grades were associated with increased sleepiness, = qa'd:'jbjiﬁ%ﬁﬁm
evening preference and poorer executive skills. These findings support the need for FRIEHRISFSL

FERZREFILT

health education on ways to attenuate sleepiness and delayed phase in this population. 4 RSIEAELE

B5#E(16%)&2LT1:
KEYWORDS: Sleep; adolescence; chronotype; executive functions; sleepiness +FOD . ERERM (X
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‘Willpower’ over the life span: decomposing
self-regulation

Walter Mischel,' Ozlem Ayduk,2 Marc G. Berman,” B. J. Ca.sey,‘l lan H. Gotlib,” John Jonides,” Ethan Kross,’
Theresa Teslovich,” Nicole L. Wilson,® Vivian Zayas,7 and Yuichi Shoda®

"Department of Psychology, Columbia University, “Department of Psychology, University of California, Berkeley, *Department of
Psychology, University of Michigan, *Sackler Institute for Developmental Psychobiology, Weill Cornell Medical College, Cornell University,
*Department of Psychology, Stanford University, “Department of Psychology, University of Washington, Seattle, and "Department of
Psychology, Cornell University

—DANIEL KAHNEMAN, author of Thinking, Fast and Slow

In the 1960s, Mischel and colleagues developed a simple ‘marshmallow test’ to measure preschoolers’ ability to delay gratifi-
cation. In numerous follow-up studies over 40years, this ‘test' proved to have surprisingly significant predictive validity for
consequential social, cognitive and mental health outcomes over the life course. In this article, we review key findings from
the longitudinal work and from earlier delay-of-gratification experiments examining the cognitive appraisal and attention control
strategies that undetlie this ability. Further, we outline a set of hypotheses that emerge from the intersection of these findings
with research on ‘cognitive control’ mechanisms and their neural bases. We discuss implications of these hypotheses for
decomposing the phenomena of ‘willpower' and the lifelong individual differences in self-regulatory ability that were identified
in the earlier research and that are currently being pursued.
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