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Introduction

 The adverse health outcomes of inadequate
sleep duration (<7 hours per night) and quality
are increasingly recognized.

 A new scientific statement from the American
Heart Association reviews data linking sleep
restriction with adverse cardiometabolic
outcomes and recommends that healthy sleep
behavior be addressed in public health
campaigns to promote ideal cardiac health,
alongside blood pressure, cholesterol, diet,
blood glucose, physical activity, weight, and
smoking cessation



 Chronic sleep insufficiency is common in 

modern society and may result from a 

variety of factors, including work demands, 

social and family responsibilities, medical 

conditions, and sleep disorders.

 As sleep debt accumulates, individuals 

may experience reduced performance, 

increased risk for accidents and death, and 

detrimental effects on both psychological 

and physical health



 Sleep has two dimensions: duration (quantity) 
and depth (quality). When individuals fail to 
obtain adequate duration or quality of sleep, 
daytime alertness and function suffer. In 
response to sleep deprivation, sleep is often 
both longer and deeper. 

 In many cases, however, sleep intensity can 
change without major changes in sleep 
duration.

 Sleep duration alone is therefore not a good 
indicator of how much sleep is needed to feel 
refreshed in the morning and function properly



 Sleep insufficiency exists when sleep is 

insufficient to support adequate 

alertness, performance, and health, 

either because of reduced total sleep 

time (decreased quantity) or 

fragmentation of sleep by brief arousals 

(decreased quality)



Insufficient Sleep Is a Public Health 

Problem



Causes of Insufficient Sleep

• Behavioral (voluntary) sleep restriction

– Contributing factors include cell phone usage before 

going to bed, ambient temperature, increased 

carbohydrate consumption,  exercise, noise, light

• Involuntary sleep restriction (curtailed sleep 

and/or non-restorative sleep)

– Insomnia

– Shift work

– Chronic medical conditions: e.g., arthritis

– Sleep disorders: e.g., restless legs syndrome, OSA



Effects of Sleep deprivation



Figure 1. This illustrates the range of cardiovascular diseases and potential mechanisms that 

may be associated with sleep-disordered breathing. 
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Inerrelation between obesity,OSA &CVD
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Possible C-V Complications of 

OSA

 Endothelial dysfunction

 Hypertension

 Pulmonary hypertension

 Systolic or diastolic heart failure

 Arrhythmias

 Coronary artery disease

 TIA and stroke

 Dementia

 Death



Hypertension and OSA

 Known for decades but difficulty proving causal 
relationship and benefit of CPAP therapy

 Severity of OSA at baseline impacts future onset of 
hypertension
(Wisconsin Sleep Cohort)

 Small but significant reduction in daytime blood 
pressure in normotensive patients after four weeks of 
PAP therapy

 Refractory hypertension, eg 3 drugs at maximum 
dose with persistent hypertensive pressure 
elevations, is associated with OSA in 83% of patients

 Non-sleepy patients with OSA may be immune to the 
bp lowering effect of therapy



Pulmonary Hypertension (PAH) 

and Sleep Apnea

 OSA recognized by WHO in 1998 as a 

secondary cause of PAH

 15 – 70% of OSA patients have PAH

 COR pulmonale may occur in cases of 

severe OSA, especially if associated 

with high PaCO2

 Several but not all studies show 

compliant, effective treatment of OSA 

improves PAH



Sleep Disordered Breathing and 

Atrial Fib

New data on mechanisms and impact:

 Upper airway collapse > hypoxia > ventilator overshoot > 
hypercapnia > autonomic instability and intrathoracic
pressure alterations

 Increased state of thrombosis, inflammation, and oxidative 
stress produce a pro-arhythmogenic milieu, atrial macro-
reentry, and automaticity

 OSA is a powerful predictor of ablation failure, independent of 
atrial enlargement, obesity, or hypertension

 A fib will affect up to 16 million patients by 2050

 A fib will cost $6.7 billion per year

 In a cardiology practice the majority of OSA patients have 
been referred by electrophysiologists

 Future strategies?
Mehra ACC-Cardiosource 2014



Coronary Heart Disease and 

Sleep Apnea
 CAD estimated to be present in 20– 25% of OSA patients

 Prevalence is 30% in case controlled studies with an 
independent association

 Direct causality is not well established

 Major cardiac events are more likely in patients with 
severe OSA

 CPAP may significantly reduce c-v events

 AHI severity is an independent predicator of mortality in 
patients with CAD

 Screening for both disorders in patients with risk factors 
for one is suggested as well as co-management 
strategies

 Impaired sleep in men and disturbed sleep in women may 
be related to moderately higher risk of poor cardiac 
prognosis after first AMI
(A. Clark SLEEP2014)



Insomnia and C-V Disease Risk

 20% of US adults are affected by insomnia 
but only 10% are chronic

 Death mechanism is unclear but 
inflammation due to stress can be 
measured by C-reactive protein which is 
associated with cardiovascular risk

 One 38 year study of 1,409 adults 
concluded that persistent but not 
intermittent insomnia was associated with 
increased all-cause and cardiopulmonary 
mortality, and a steeper increase in 
inflammatory markers
(S. Parthasarathy American Journal of Medicine 2014) 





Obstructive and Central OSA and 

Heart Failure HFREF  HFPEF
 Major public health issue

 High mortality and morbidity

 Frequent hospital admissions and 
readmissions

 High economic impact

 Obstructive sleep apnea is the most common, 
least recognized
co-morbidity -- 70% of HF patients have 
OSA/CSA

 Similar symptoms in heart failure and OSA

 CSA associated with higher mortality

 PAP may not improve mortality in HF patients



Obstructive and Central OSA and 

Heart Failure HFREF  HFPEF 

(cont’d)
 CSA is suppressed in 50% of HF 

patients by CPAP

 In HF patients OSA is not associated 

with daytime sleepiness

 ASV is recommended for CPAP non-

responders with CSA



Sleep Apnea and Stroke

 Chronic intermittent hypoxia is a key 
factor in vascular inflammation, 
atherosclerosis, and endothelial disease

 Cycle of inflammation

 Rise in sympathetic activity and blood 
pressure amplify the effect of the cycle 
of inflammation

 Impact of atrial fibrillation and patent 
foramen ovale also contributes to the 
risk of embolic stroke





Sleep Disorders and Mortality
 Many prospective long term studies suggest

that untreated patients with OSA have higher
risk of death from all causes, particularly
cardiovascular

 There is a relationship between severity of the
OSA and cardiovascular risk

 OSA predicts incident sudden cardiac death
and the risk magnitude is predicted by multiple
parameters characterizing OSA severity,
independent of established risk factors

 Therapy with effective compliant PAP
significantly reduces mortality from c-v disease
and auto accidents



Impact of Therapy

 Treatment of obstructive and central sleep 
apnea with PAP results in improvement of c-v 
morbidity and mortality

 Unclear whether OSA treatment reduces risk 
of sudden cardiac death

Fanari ACC-Cardiosource 2014



Sleep Hygiene Tips

 Sleep hygiene' means habits that help you have a good night's 
sleep. Common sleeping problems (such as insomnia) are often 
caused by bad habits reinforced over years. 

 You can learn to retrain your body and mind so that you sleep 
well and wake feeling rested.

 Have a comfortable bedroom, dark and quiet. If light is a 
problem, use heavy curtains over the windows. Keep the room 
at a comfortable, cool temperature (23 degree C).

 Reserve the bedroom for sleeping. Do not use it for watching TV.

 Avoid caffeine contained liquid (coffee/ tea etc.) within 6 - 8 
hours of bedtime.

 Avoid alcohol: while alcohol may help one to fall asleep initially, it 
generally causes the restorative quality of sleep to suffer.

 Avoid computer screens and phone screens shortly before bed.



 Do not do any serious exercise for three hours 
before bedtime.

 Relax for a while before going to sleep.

 Avoid naps in the evening

 Food can be disruptive right before sleep. Stay 
away from large meals close to bedtime. Also 
dietary changes can cause sleep problems, if 
someone is struggling with a sleep problem, it's 
not a good time to start experimenting with spicy 
dishes. And, remember, chocolate has caffeine.

 Ensure adequate exposure to natural light. This 
is particularly important for older people who 
may not venture outside as frequently as 
children and adults. Light exposure helps 
maintain a healthy sleep-wake cycle



 Go to bed at the same time every night, and get up at the

same time every day, seven days a week, so that your body

has a better chance of adapting to the desired schedule.

This is of particular importance for people with circadian

sleep disorders

 Reduce your fluid (water/juice) intake before bedtime to

avoid the interruptions of your sleep for urination.

 Invest in a mattress that is neither too hard nor too soft.

 Have shower in cold water before going to the bed to cool

down your body. High body temperature and sweating due to

activities in the day time prevent you to have a good sleep.

 Control the noise penetrating into your bed room. If you can’t

control noise (such as barking dogs or loud neighbors), buy

a pair of earplug



Thank you!


