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response to stress and strain. 
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Summary

Sleep deprivation: general aspects

Physiopathological consequences of sleep deprivation

Sleep deprivation as a cardiovascular and metabolic risk

factor

Sleep deprivation and occupational health



We sleep less than before…

• In 1900  9 hous/day

• In 1980  7 hours/day

• In 2000  6.5 hours/day

• Schoenborn & Adams, 2010

National Institute of Health recommends at least

10 hours of sleep/night for children

9-10 hours of sleep/night  for teenagers

7-8 hours of sleep/night  for adults



Sleep deprivation

‣ Impairment of working abilities

‣ Increase of car accidents

‣ Strong association with cardiovascular, cerebrovascular 

and metabolic disorders

‣ Increased global morbility and mortality



Sleep Deprivation: WHY?

1. Lifestyle
• Electronic devices
• Hard work schedules
• Shift work

2. Sleep disorders
• Sleep disordered breathing (SDB)
• Insomnia
• Neurological sleep disorders (periodic limb

movements, restless leg syndrome)

3. Ageing







Sleep deprivation: 

A new cardiovascular risk 
factor!
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E. Tobaldini et al., Neuroscience and Biobehavioral Reviews, 2017



Acute sleep deprivation (36 hours) is associated with increased sympathetic 
and reduced vagal modulation in healthy subjects

Zhong et al., JAP, 2005



LF

HF

(Tobaldini E. et al, EJIM )





Sleep deprivation and inflammation

Increased production of pro-inflammatory cytokines (IL-1, IL-6, TNF-α)

Deregulation of natural killer cells

Neutrophilic degranulation



“Sick and tired”
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(Dempsey et al, Physiol Rev 2010)

Obstructive Sleep-Apnea 





(Somers et al, J Clin Invest 1995;96:1897–1904)

Apneas and Autonomic Nervous System





OSA and cardiovascular disorders



“OSA as the first identifiable cause of 
hypertension”

Report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of
Hight Blood Pressure

(Chobanian AV. JAMA 2003, 289:2560)



OSA and myocardial infarction

Sert Kunyioshi et al., JACC 2008



(Caples and Somers, Prog Cardiovasc Dis. 2009)

OSA and atrial fibrillation



Sleep duration and diabetes

(Anothaisintawee, Sleep Medicine Reviews 2016)



Sleep duration and obesity

(Wu et al., Sleep Medicine 2014)
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Sleep deprivation

Occupational health

• job stress
• work hours
• shift work
• physically demanding 

work 

• adverse health outcomes 
• cardiovascular disease
• obesity, diabetes, depression, and anxiety
• safety issues related to drowsy driving and 

injuries 



Analysis of 2013 and 2014 Behavioral Risk Factor Surveillance 
System data conducted to examine 93 detailed occupation groups 
in 29 states

Prevalence of <7 hours of sleep per day (short sleep duration): 
from 21.4% among air transportation workers to 58.2% among 
communications equipment workers.

Highest prevalence of short sleep duration were among workers 
in the following five groups: Production (42.9%), Healthcare 
Support (40.1%), Healthcare Practitioners and Technical (40.0%), 
Food Preparation and Serving-Related (39.8%), and Protective 
Service (39.2%)

Workers in occupations with high prevalence of short sleep 
duration might be most at risk for sleep-related accidents and 
adverse health outcomes associated with short sleep duration. 

Work-related factors should be further evaluated in the context of 
short sleep duration to guide prevention efforts.

Shockey et al., 2017



Relationship between health care costs, short-term
disability, absenteeism, and presenteeism (on-the-job work
loss) and the hours of sleep

Burton et al., JOEM, 2017

Worksite wellness programs often address health risks and medical 
conditions and may benefit from incorporating sleep education



Effects on working skills:  reduction of working abilities
and perfomances (concentation, learning, organization) 

Reduction of productivitymore working days lost

CPAP improves working perfomances, reduces
hypersomnolence, mood disturbances and has positive 
effects on cardiovascular and metabolic risks


