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What is Normal Sleep? 
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The issue of short sleep 
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• What does “short sleep” mean? 

– Subjective or objective? 

– Chosen or forced? 

– How short is short? 

– Short compared to what? 

 

 

• For the purposes of this talk, “short sleep” means: 

– Habitual sleep duration of ≤6 hours 

The source of the problem 
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Krueger and Friedman, 2009 

Clinical significance of short sleep 

Short sleep duration is a worldwide issue 

 

Short sleep duration is associated with a number of 

adverse health outcomes 

• Obesity 

• Hypertension 

• Hyperlipidemia 

• Diabetes 

• Mortality 
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Sleep Duration and Substance Use 
 
 

0 

0.2 

0.4 

0.6 

0.8 

1 

1.2 

<5 Hours 5-6 Hours 6-7 Hours 7-8 Hours 8-9 Hours > Hours 

Adapted from Siversten et al (2015) 

CRAFFT 

(score) 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=vxA3faqSb_BMDM&tbnid=iI-X_0FsiTPWLM:&ved=0CAUQjRw&url=http://www.kaplan.com.sg/university/full-time-courses/northumbria-university/&ei=8001U4CjNIiMtQb1n4DYDQ&bvm=bv.63808443,d.Yms&psig=AFQjCNEsh7KZroz_8tR89PWqQDWkSPKIYQ&ust=1396088681681033


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=vxA3faqSb_BMDM&tbnid=iI-X_0FsiTPWLM:&ved=0CAUQjRw&url=http://www.kaplan.com.sg/university/full-time-courses/northumbria-university/&ei=8001U4CjNIiMtQb1n4DYDQ&bvm=bv.63808443,d.Yms&psig=AFQjCNEsh7KZroz_8tR89PWqQDWkSPKIYQ&ust=1396088681681033


1 

1.1 

1.2 

1.3 

1.4 

1.5 

3 4 5 6 7 8 9 ≥10 

H
a
z
a
rd

 R
a
ti

o
 

Hours of Sleep 

Men 
Women 

Kripke, Garfinkel, Wingard, Klauber, & Marler, 2002 

Sleep Duration and Mortality 
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Obesity and weight gain 

• At least 65 studies have shown an  

association between short sleep  

duration and obesity 

 

• Several studies have shown that  

short sleep duration is associated  

with obesity 

 

– In the Nurses’ Health Study, those  

sleeping 6 hours or less are more likely to become 

obese and more likely to gain >15kg over 16 years 
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Incident obesity among men 
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Adjusted for: age, work shift, smoking, alcohol, physical activity, and depressive symptoms 

Watanabe, Kikuchi, Tanaka, and Takahashi, 2010 
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Incident adiposity 

Chaput, Despres, Bouchard, and Tremblay, 2008 
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Sleep and BMI across the lifespan 

Adjusted for: 

•Sex 

•Race/Ethnicity 

•Marital Status 

•Exercise 

•Income-Poverty 

Ratio 

•Income 

•Education 

•Alcohol 

•Smoking 

•Total Caloric Intake 

•Food Variety 

Schopfer, Sands, Jackson, Patel, and Grandner, 2012 
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Vgontzas, Zoumakis, Bixler, Lin, Follett, Kales, and Chrousos, 2004 

Sleep deprivation and TNFα 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=vxA3faqSb_BMDM&tbnid=iI-X_0FsiTPWLM:&ved=0CAUQjRw&url=http://www.kaplan.com.sg/university/full-time-courses/northumbria-university/&ei=8001U4CjNIiMtQb1n4DYDQ&bvm=bv.63808443,d.Yms&psig=AFQjCNEsh7KZroz_8tR89PWqQDWkSPKIYQ&ust=1396088681681033


Vgontzas, Zoumakis, Bixler, Lin, Follett, Kales, and Chrousos, 2004 

Sleep deprivation and IL-6 
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A Common Pathway 

Spiegel, Tasali, Penev, and Van Cauter, 2004 

Found decreases in leptin and increases in ghrelin 

 
Change in leptin was stronger predictor of changes in hunger than the 

increase in ghrelin 
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Spiegel et al, 2004 

Sleep deprivation decreases leptin 

12 Hours in bed (blue) versus 4 hours in bed (black) 
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Energy Intake (5hrs vs. 9hrs) 

Markwald, Melanson, Smith, Higgins, Perreault, Eckel, and Wright, 2013 
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Is Chronotype an Issue? 

 
 • Evening types more likely to have variable 

sleep schedules 

 

 

• Evening types more likely to eat more at 

mealtimes 

 

 

• Evening types more likely to have weight 

problems 

 

 

• Evening types more likely to have sleep 

aponea 
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The Relationship between Chronotype and 

Amylase (Enzyme) 

 
 

n = 1,138 

* 

Gardani, Biello, and Ellis (2010) 
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SO WHAT IS THE ANSWER? 
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