


Blessings on him who first invented 
sleep. 

It covers a man all over, thoughts and all, 
like a cloak. 

It is meat for the hungry, drink for the 
thirsty, heat for the cold and cold for the 

hot. 
It makes the shepherd equal to the 
monarch, and the fool to the wise.

 
from Don Quixote by de Cervantes







Effects of Weight Change on 
OSA 
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Peppard et al. JAMA. 2000;284:3015-21.
OSA=obstructive sleep apnea; AHI=apnea-hypopnea index
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NHANES I

Short sleep 
duration and 

obesity  
Epidemiologic 

evidence�

1984
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After 2 d of 
10-h sleep 
timeAfter 2 d of 
4-h sleep 
time



Ratings  Of  Hunger  And  Appetite

  p level % change
Hunger (cms) 6.0 ± 0.5  7.2 ± 0.4    <0.01  +24%
Global Appetite (cms) 39.7 ± 3.0 47.7 ± 3.4    0.010  +23%
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Sleep Deprivation and Energy 
Balance 
Design�

•  Simple randomization stratified by gender to sleeping 
ad lib or reduction in time in bed by 1/3 �

•  Subjects awoken every day at 6 am but bedtime based 
on randomization�

ACCLIMATION�
3 d/3n�

RECOVERY�
4 d/3 n�

1 week 
home 

actigraph
y�

SCREEN�
1 d/1 n�

EXPERIMENTAL�
8 d/8 n�

Typical time in bed: 10:00 pm – 6:00 am = 8 h�
Deprived time in bed: 12:40 am – 6:00 am = 

5.3 h



 

 
 

 

 

 

 

 

 
 



Sleep Deprivation and Energy Balance
Results – caloric intake�
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Sleep Deprivation and Energy 
Balance 

Results – caloric intake per hour�
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Was the increased caloric intake due to more time 
available to eat?�

Calvin et al. Chest 2013;144:79-86.



Sleep Deprivation and Energy 
Balance 

Results – energy expenditure�
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Estimated maximal (95%) energy change <50 kcal/day�
Calvin et al. Chest 2013;144:79-86.



Sleep Deprivation and Energy Balance 
Conclusions�

 

 



Effects of Weight Change on 
AHI
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NCPAP=nasal continuous positive airway pressure
Chin et al. Circulation 1999;100:706-12.

CT Scan at the Umbilicus Level After 6 
Months NCPAP With Body Weight 

Reduction



CT Scan at  Umbilicus Level After 6 
Months NCPAP With No Body Weight 

Reduction



Changes in Body Fat After 6 
Months NCPAP�
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NCPAP=nasal continuous positive airway pressure�
Chin et al. Circulation 1999;100:706-12.�
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 Sleep Apnea and Sleep 
Duration – Implications for…

• CV risk
• Obesity
• Hypertension
• Insulin resistance
• Metabolic syndrome  
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OSA and Insulin 
Resistance

 

 

 
 



 
 

 

 
 







Metabolic Syndrome and                     
Risk for Total and CV 

Mortality 
Longitudinal studies with 172,573 individuals
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regularly, 
24%

daily, 
11%
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