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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.

DHRIL, BRFBNUT DI GEBRZEZRITTCEEHEHLTOET:
TEIEREDIEM. FHMNARES, FHROYRY BE. BEXTDME, f%. 1

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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= Predominantly Caucasian = 7960

T t I I t = United States (US), Canada (CA), United
0 a S ee p I I I I e Kingdom (UK), Australia (AU), New

_ _ _ Zealand (N2)
Nighttime sleep + daytime sleep = Predominantly Asian = 20,327

= China (CN), Hong Kong (HK), India (IN),
Indonesia (ID), Japan (JP), Korea (KR),
Malaysia (MY), Philippines (PH), Taiwan
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Canada
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1.35%
GDP
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2.28%
GDP Germany

$60 billion
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$411 billion

Map showing economic costs of insufficient sleep across five OECD countries
Jess Plumridge/RAND Europe
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Mr Chambers said In a press conference: "l have decided to put
family first and company second." He acknowledged that the
decision might go against social norms in Japan where it Is
common for workers to put their company above all else. “(I
was not able to do so.) In that process | have learned | am not

Japanese," he said.
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Overwork accelerates thrombotic reaction: implications
for the pathogenesis of Karoshi

Kazunori Otsui' - Junichiro Yamamoto? - Nobutaka Inoue?

Published online: 22 December 2017
© Springer Science+Business Media, LLC, part of Springer Nature 2017

Abstract

Work-related stressors are potential causes of cardiovascular diseases (CVDs) and stroke; however, the pathophysiological
mechanisms by which occupational stress induces and exacerbates CVDs remain unclear. The global thrombosis test (GTT)
is a novel in vitro assay for evaluating both thrombotic reactions and subsequent thrombolysis. The time required to form an
occlusive thrombus with the GTT, called as the occlusion time (OT). and the time to lyse the thrombus, the lysis time (LT),
are markers of thrombotic and thrombolytic reactions, respectively. We investigated the impact of work-related stress on the
thrombotic and thrombolytic reactions in 46 healthy medical residents. Off-duty or on-duty blood samples were collected
on the mornings of non-work days or after the night duty on the emergent room respectively. The duration of sleep was
significantly shorter during night duty than during off-duty nights [2.25 (1.0, 3.0) h vs. 6.0 (5.0, 7.0) h; p<0.001]. Baseline
OT was 310.3 (260.9, 437.7) s. whereas the on-duty OT was significantly shortened [284.2 (230.5, 355.8) s; p<0.01]. LT
was significantly prolonged during overwork conditions compared with off-duty conditions [1547 (1346, 1908) s vs. 1470
(1219, 1692) s; p<0.05]. Overwork accelerates the thrombotic reactions. These reactions might explain the pathogenesis
of overwork-related CVDs. The GTT is a good tool for evaluating of the level of fatigue.
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SLEEP DURATION RECOMMENDATIONS

13 14 15 16 17 18 19 20 21 22

HOURS OF SLEEP

2 3 4 56 7 8 910112
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NEWBORN INFM«IT PRESCHOOL  SCHOOL AGE YOUNG ADULT OLDER ADULT
o-gmonths  4-11 montl 3-5 years 6-13 years 7years 18-25 years 26 -64 ymrs
- Recomme nded - May be Appropriate Not Recommended
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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

Soverage nighthy sleep (rs)

Mean BMI and standard errors for 45-min intervals of average nighty

sleep after adjustment for age and sex. Average nightly

sleep values

predicting lowest mean BMI are represented by the central group.

Aver age nightl}r

sleep values ouiside the lowest and highe_v.t intervals

are included in those categories. Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-

_v.uhjec t correlation.
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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.
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HiCER1 "D BT -0HK I ? D common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
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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 previcus 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 2.04 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 efficlency was also graded: participants with less than 92% efficlency were 5.50 times (95% CI,
2.08-14.48) more likely to develop a cold than those with 98% or more efficlency. These relationships could not be
explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
socioeconomic 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 assoclated with lower resistance to illness.
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