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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.
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Figure 2. The Relationship between BMI and Average Nightly Sleep

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.
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Short sleep duration is
associated with reduced
leptin, elevated ghrelin,
and increased body mass
index.

PLoS Med. 2004
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Early rising children are more active than late
risers

Jun Kohyama Background: A low level of physical activity impacts mental as well as physical health. This

Department of Pediatrics, Tokyo Kia study investigated the daily lifestyle habits that affect physical activity in young children.
Shakai Hoken Hospital. Tokye, Japan

Methods: The relationship between physical activity, assessed by means of a Mini-Mitter
Actiwatch device, and observed daily lifestyle habits was analyzed for 204 children, aged 12 1o
40 months {average: 226 months), for whom 6-consecutive-day data from both the Actiwatch
and sleep log were obtained.

Results: An older age, male gender, and early waking time showed significant positive cor-
relations with physical activity level. Multiple regression analysis revealed that these three
variables were significant predictors of physical activity.

Conclusion: Promoding an early rising ime is suggested to be an important element of culti-
vating good health in young children.

Keywords: physical activity, children, actigraphy, moming light

Meuropsychiatric Cisease and Treaoment 2007:3(&) 757263
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Falling asleep: the determinants of sleep latency

G M Nixon," J M D Thompsen,” DY Han,2 D M O Becroft,” P M Clark,” E Robinson,’
K E Waldie,* C J Wild,® P N Black,® E A MitchelP

ABSTRACT

Background: Difficulty faling asleep (prolonged sleep
latency) is a frequently reported problem in school-aged
children.

Aims: This study aimed to describe the distribution of
sleep latency and factors that influence its duration.
Methods: 871 children of European mothers were
recruited at birth. 591 (67.9%) children took part in the
follow-up at 7 years of age. Sleep and daytime activity
were measured objectively by an actigraph worn for 24 h,
Results: Complete sleep data were available for 519
children (B7.8%) with a mean age of 7.3 years (SD 0.2).
Median sleep latency was 26 minutes {interguartile range
13—42). Higher mean daytime actiity counts were
associated with a decrease in sleep latency (—1.2 min-
utes per 107 movemnent count per minute, p = 0.05).
Time spent in sedentary activity was associated with an
increase in sleep latency (3.1 minutes per houwr of
sedentary activity, p = 0.07).

Conclusions: These findings emphasise the importance
of physical activity for children, not only for fitness,
cardiovascular health and weight control, but also for
promoting good sleep.

What is already known on this topic

» Up to 16% of parents of school-aged children
report that their child has difficulty falling asleep.

» In an experimental situation, acute exercise
reduces sleep latency (the time taken to fall

asleep).

What this study adds

» Ina community sample, higher daytime activity
is associated with shorter sleep latency.

» Longer sleep latency is related to shorter total
sleep duration, which has important implications
for child health.

eligible for inclusion, and from 12 August 1996 to
30 November 1997 babies born in the Auckland
Healthcare region were eligible to participate. All

Arch. Dis. Child. published online 24 Jul 2009,
doi:10.1136/adc.2009.157453
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