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Nighttime sleep + daytime sleep = Predominantly Asian = 20,327
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Sleep Duration From Infancy to Adolescence: Reference Values and
Generational Trends

Ivo Iglowstein, Oskar G. Jenni, Luciano Molinari and Remo H. Largo
Pediatrics 2003:;111;302-307
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. Paruthi S, et al.: Recommended
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e Academy of Sleep Medicine. J Clin

Sleep Med, 2016;12:785-786.
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Hirshkowitz M, The National Sleep Foundation’s sleep time duration recommendations: methodology and results summary, Sleep Health (2015),
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BALYIRVNBEZESTH, BRKLYLEROENHS. MEDICAL CENTER
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Nap duration Total sleep duration (nap + night sleep) Sleep onset time
Australia 2.00 13.16 19:43 «—
Canada 2.00 12.87 20:44 «—
China 3.00 12.49 20:57 «—
Hong Kong 314 12.16 22:17
Indonesia 3.36 12.57 20:27 «—
India 341 11.83 22:11
Japan 2.19 11.62 21:17
Korea 249 11.90 12:00
Malavsia 3.27 12.46 21:47
New Zealand 2.70 13.31 19:28 «—
Philippine 3.53 12.69 20:51 «—
Singapore 311 12.36 21:38
Thai 2.81 12.71 20:53 «—
Taiwan 3.3 12.07 22:00
UK 2.61 13.10 19:55 «—
USA 3.18 12.93 20:52 «—
Vietnam 3.67 12.99 21:44

Made from Mindell JA, Sadeh A, Wiegand B, et al. Cross-cultural differences in infant and toddler sleep. Sleep Med 2010;11:274-280.
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The Human Circadian Clock’s
Seasonal Adjustment Is Disrupted
by Daylight Saving Time
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Yetish et al. find that hunter-
Natural Sleep and Its Seasonal gatherers/horticulturalists sleep 6.4

Variations in Three Pre-industrial hr/day, 1 hr more in winter than in

.. summer. Onset is about 3.3 hr after
Societies KA HIE DEFDIEY sunset, and sleep occurs during the

Gandhi Yetish, Hillard Kaplan, Michael Gurven, Brian nightly period of falling temperature.

Wood, Herman Pontzer, Paul R. Manger, Charles Onset times are irregular, but offset
Wilson, time is very regular. Little napping is
Ronald McGregor, and Jerome M. Siegel seen. Light exposure is maximal in the

_ morning, not at noon.
Current Biology 25, 1-7, November 2, 2015
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Sleep Duration From Infancy to Adolescence: Reference Values and
Generational Trends

Ivo Iglowstein, Oskar G. Jenni, Luciano Molinari and Remo H. Largo
Pediatrics 2003:;111;302-307

20
19
18
17
16
15
14
13
12
11
10

= A - =



HEEAR 0D Lo B ~ D B2 2B

HEERRE D AF 2T 5 12 0D 5
—  MAEEEIR T CHEIRIE) .

4 FREREIR T 6 Wh (8, 12 [HER & Fhik)
HHDOaANF YV — UETRE (IR .
U7 F o OPURFEAEIE T (S EEE )

ASTEARE R M 5 (mﬁuf)

S #LEF LB

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.

Arch Intern Med. 2009 Jan 12;169(1):62-7.
;g ?ﬂ‘? fLE i ;Lg . :g Fg A g g: C‘I :tf_' 2 - Cohen 5, Doyle W1, Alper CM, Janicki-Deverts D, Turner BB,
f-!q’rsrr;'iﬁ:gga:;o}.z@>z_~f;=gg E ) o
AR IO EEKELAXKCEA Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA. scohen@cmu.edu
LA [ -
2‘ gB o@) ;:rl Zi Ig;t -/,E ;‘;)‘ ;; 5, ¥ g‘g ;; !'i o N BACKGROUND: Sleep quality is thought to be an important predictor of immunity and, in turn, susceptibility to the
% li g‘ ?:t :l_) ”‘; =] %‘ g J; 0 ;)‘ 3{ I) ‘g') 2 4; common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
lr; 'i = ; 7:}\ » tff_l- ﬂf!ﬁ‘ :::; \’.\l 9 "l,\ .1l- 1:) ?)( E associated with cold susceptibility. METHODS: A total of 153 healthy men and women (age range, 21-55 years)
7 BRI M- S RMILL L D2, 98 &)

2B |- [EEAMEZL DS 58 a volunteered to participate in the study. For 14 consecutive days, they reported their sleep duration and sleep
P2 K220 A % XL AN ﬂ; efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
f_: 5 2; z; ‘Ei @ ﬁl' (‘;-) % : ‘t; Z_é f‘_) -(_7‘ scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
e e yis  kloun U administered nasal drops containing a thinovirus, and monitored for the development of a clinical cold (infection in
-’} E;% 'S f) % ‘g 7] g g ;Eg (::; ;‘; £ g the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
i;i: ',:';?‘)2 /EE g % % - e - g f)’) @ graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
L2 0Ly az n» £ g 1 l?, confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
R YCAD g W =mmS v -a- association with sleep efficiency was also praded: participants with less than 92% efficiency were 5.50 times (95% CI,
’;’ :_(; ‘? ‘}; ;‘—z (’{{é " E‘i "_; - “E % 'C\ }’ < 2.08-14.48) more likely to develop a cold than those with 98% or more efficlency. These relationships could not be

lf{ % %‘ 4N ""‘: % “k’ g é % :’ g explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,

n %‘ f; ;:Z g o I i _L;’ _?_' :?) ?_’: fg é ? socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
e ?;:-:; 55 ”— ﬁi'\ B:f ‘T‘ ;J; 3 ';l‘ ff:’ ‘;’ ;;} 'rC;' %‘ Lt_‘ associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
‘g;; ’_L? § z‘i ;:—3{ .’.~ 2 ;'. ;"i& § ’%: :7? é f‘, 7? exposure to a rhinovirus were assoclated with lower resistance to illness.
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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

Mean BMI and standard ervors for 45-min intervals of average nightly
sleep after 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. Standarnd errors are arijmted for within-
.mhject correlation.
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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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associated with reduced Avernpe nightly sicep (rs)
leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
and increased bOdy mass Mean BMI and standard errors for 45-min intervals of ave rage nighﬂ}r
index. sleep after adjustment for age and sex. Average nightly sleep values
PLoS Med. 2004 pmdicting lowest mean BMI are :t*:eprﬂenr_ed h}r the central group.
Dec: 1(3): 062 Average nightly sleep values outside the lowest and highest intervals

are included in those categnﬁﬂ'.. Mumber of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
suhject correlation.
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leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
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