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Figure 1 Scabter plot and linsar regression of mean
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batwean the tenth and twenty-sixth hour of sus-
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and b, blood slcohol concentstions up to 0013%,
[F 2s=54.4, P< 0.06, A*=0.59)



Fatigue, alcohol and
performance impairment pawsonA. & Reid K.

Kean relative periomance

Figure 1 Scabter plot and linsar regression of mean
relsthve parfomance  lewsls  against &, time,
batwean the tenth and twenty-sixth hour of sus-
mined wakefulhess =129, P<006 A=097),
and b, blood slcohol concentstions up to 0013%,
(Fias=5t.4, P 005, A*=0.68).
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Fatigue, alcohol and NATLUIRE | VOL 388 17 LY 1957
performance impairment  pawsonA, & Reid K. p.235
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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%,
IFze=54.4, P< 005, F*=0.54).
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GDP Germany GDP
$60 billion
United States Japan
$411 billion $138billion (1380{E KK
= 150000{& F-
= 153kF)

Map showing economic costs of insufficient sleep across
five OECD countries
Jess Plumridge/RAND Europe
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Paruthi S, et al.: Recommended
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: NEWSORN 4_@5" Tf‘gff m;fgimL SCHOOLAGE  TEEN ~ YOUNGADUT ~ ADUT  OLOERADULT Statement Of the Amerlcan

Academy of Sleep Medicine. J Clin
Sleep Med, 2016;12:785-786.
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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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Sleep habits and susceptibility to the common cold.

Arch Intern Med. 2009 Jan 12;169(1):62-7
;s g} fLE T 18 - F g E] A ;; Z;): [; ? 2 - Cohen 5, Devle W1, Alper CM, Janicki-Deverts [, Turner BB
r-!q"srr;iﬁ:faa::o).zg"/-._\fﬂgﬂ E ) o
BB DB EKLAXKCEA Department of Psychalogy. Camegie Mellon University, Pittsburgh, PA 15213, USA scohen@cmu.edu
BERERu RARRLEELE I
2‘ ,{‘5 g ’;:I ?2 (2,4 -,_; Z»f lr*; S i: ¥ gg ;; i e N BACKGROUND: Sleep quality is thought to be an important predictor of immunity and, in turn, susceptibility to the
% ‘E ;Ji‘ ﬁ_& :l_) ’,_‘: 2 %‘ g J’ > ;)‘ '5_{ l’ gﬂ 2 4; common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
535 'i l:\ ;, ;3\ g g ﬂfﬁ’ :::; \,} 9 ‘;L -'1-‘ I:) ?}{ E assoclated with cold susceptibility. METHODS: A total of 153 healthy men and women [age range. 21-55 years)
7 BRI A S FRILLED2. 968 <

I BHD | [EEMER L.1D5.58 E volunteered to participate in the study. For 14 consecutive days, they reported their sleep duration and sleep
lg '}C ;'):‘ '0)‘ ‘/é ; » :’E g L\ ’;lz & ,';- “ efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
é % ;’{)7\ ;%, ,t-f\‘ o)'\) % a“? & & g;.] g ;/;) ; U scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
_’r\) 2 f.; _3 é(i "g & Q‘ & g ;_'::' ‘ ,: administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
‘-g g; z; % xg,g j] g ‘ 5”) g ;); < g the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
E 'ﬁ re % :: H :: t‘]f t‘s ﬁ g @ ‘@ graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
& & \ Wi b a,; B e X g"! B confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
R VCAD g W =mmS v T association with sleep efficiency was also graded: participants with less than 92% efficiency were 5.50 times (35% CI,
’1’7 :_(; (?_ E‘% ;—E “,2 9 E“i "_.5 = ‘(E % _’C\ "’ < 2.08-14.48) more likely to develop a cold than those with 98% or more efficlency. These relationships could not be

L,;:\ % TL)/' f’f ‘,":‘ % g z_ :é ;.é :’ 5 explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,

n %‘ fz ;:; g " I i ,{{ *_' Zf) ;V,: gg? é g socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
= ;‘é' l[if !; ';*: B;:i —T‘ );); ’.-;‘ ';“ ? "5’ ;} ;C;' %‘ LT\ associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
g;;\%;?{A% ég%;éﬁﬁ exposure to a rhinovirus were associated with lower resistance to {llness.
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Yetish et al. find that hunter-
gatherers/horticulturalists
sleep 6.4 hr/day, 1 hr more in
winter than in summer. Onset
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nightly period of falling
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irregular, but offset time is
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