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Sleep Health 

 

Sleep and Aviation Noise 
 

What Can Biomedical 
Research Tell Us? 

 

 

 Findings and opinions in this presentation 

have not been formally disseminated by the 

National Institutes of Health and should not 

be construed to represent any agency 

determination or policy. 



Nation-wide Adults Report  
Insufficient Rest or Sleep Everyday 

http://www.cdc.gov/sleep/data_statistics.htm, accessed April 15, 2011, CDC/BRFSS 

CDC, BRFSS, 2008 

http://www.cdc.gov/sleep/data_statistics.htm




Sleep Health 

Defining our Personal Life 

V Defining our Personal Life  

Á Intellect (work, family, spiritual) 

Á Other Influences  

(health, relationships) 

Á Contentment 

Á Leisure (passive/active) 

 

 

 

 

 

 

 

 

 

V What Sleep Adds 

Á Learning/Performance 

Á Vigilance 

Á Memory filter 

Á Perception of emotions 

Á Decision-making 

Á ñDreamsò, inspiration 
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Sleep Deficiency 

×Shift work 
Á20-25% adults   

(McMenamin, 2007)  
 

×Long work hours (>50h/week) 
Á26% of men and 11% of women  

(Jacobs & Gerson, 2004) 
 

×Untreated & Chronic Sleep Disorders 
Á20-30% adults 



Sleep Deprivation vs. Alcohol  

Adapted from Caruso, NIOSH. (Dawson & Reid, 1997; Williamson & 

Feyer, 2000; Falleti et al. 2003;  Arendt et al. 2005; Howard et al., 

2007; Yegneswaran & Shapiro, 2007; Elmenhorst et al., 2009) 

 

×17 hr awake 
similar to BAC 
0.05% 
 

×24 hr awake 
similar to BAC 
0.10% 



Ç  Medical errors  

     (Landrigan et al. 2004; Rogers et al. 2004) 

Ç Automobile crashes  

    (Barger et al. 2005; Kirkcaldy et al. 1997; Novak 1996) 

Ç Industrial disasters   

    (Mitler et al. 1988; Folkard & Lombardi 2006) 

Ç Impaired Performance of Public Services 

Ç Police, Fire, EMT 

Ç Transportation 

Ç Utilities 

Sleep and Public Health 



Sleep and Medical Health 

CVD risk ĕ 

Obesity risk ĕ Hypertension risk ĕ 

Stroke risk ĕ 

PSG 

Mortalityĕ 

Sleep Deficiency 

Sleep Disorder 



Effect of Short Sleep Duration 

Stage 4 
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Stage 3 
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Atrial natriuretic peptide

Growth hormone

Lymphocytes, TSH

Prolactin

Eosinophils

Melatonin

ACTH

FSH, LH

Biological Timing
Peak Function

Courtesy of Smolensky MH.

Calcitonin gene -related peptide

Gastric acid secretion

Peripheral blood flow 
(forearm)

Diuresis

Cholesterol
Triglycerides

Insulin

Airway patency
Respiratory rate

Hemoglobin

Cortisol

Catecholamine surge

Blood pressure/Heart rate surge

Arterial compliance/
Vascular resistance

Plasma renin activity

Aldosterone, Angiotensin

Platelet adhesiveness

Blood viscosity
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What is Sleep and What is it good for? 

 

ñSleepò 

 

 

ñBiological Timingò 

 

ñClockò and ñSleepò 
 

Fundamental and 

relevant to the entire 

organism 

 

proteins, genes 

metabolism 

disease pathogenesis 

 



Investing in 

Peopleôs 

Health 

NIH 



NHLBI Strategic Plan ï Word Cloud Analysis 
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Typical Current 

Therapy 
Earliest Clinical 

Detection 
Earliest 

Molecular 

Detection 

Exposures 

Å Tobacco smoke 

Å Aeroparticles 

Å Obesity 

Baseline Risk 
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What might happen 

What is happening 

Modified from Snyderman et al. 

Genome Biology 2006 

Molecular Etiopathogenesis of Chronic Disease 

Most Research 
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