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In 2007, WHO estimated that more than 100 million individuals 
were affected by obstructive sleep apnoea worldwide.



Definizione degli eventi respiratori

dr Fortunato Arenga

• Apnea è definita dall’American Accademy of Sleep Apnea come la 
cessazione del flusso nelle vie aeree per almeno 10 secondi

• Ipopnea è definita come una riconoscibile riduzione transitoria del 
respiro per 10 secondi o più (ma non cessazione del respiro), una  
riduzione dell’ampiezza dell’atto respiratorio  di almeno il 50% 
(strumentale), se meno del 50% in ampiezza  associata a una 
desaturazione di almeno il 4%
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Come è stata fatta la diagnosi?
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HOME TESTING
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E per Paesi senza studi?

• Si è preso in considerazione il paese confinante con studi confrontandoli 
per

• Età,

• Razza,

• Sesso (laddove mancanti 1:1)

• BMI
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Algoritmo
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SI STIMA CHE UN MILIARDO DI PERSONE TRA 30-69 ANNI POTREBBERO AVERE UNA

OSAS DEI QUALI 425 MILIONI UNA FORMA MODERATA-SEVERA PER I QUALI IL 

TRATTAMENTO E’ GENERALMENTE RACCOMANDATO



E in Italia?
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Prevalenza di apnee ostruttive notturne e percorsi 
diagnostico - strumentali nella popolazione in carico 
alla Medicina Generale Italiana

Le OSAS interessa circa il 4-6% della popolazione 
adulta
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OSA/OSAHS una malattia maschile?

• Male:female ratios ranging from 3:1 to 5:1 in the general population 
and from  8:1 to 10:1 in selected clinical populations

Wimms A, Woehrle H, Ketheeswaran S, et al. Obstructive sleep apnea in women: specific issues and interventions. Biomed
Res Int 2016; 2016: 1764837.

• Despite this, females now represent up to 40–50% of presentations 
at sleep clinics

Franklin KA, Sahlin C, Stenlund H, et al. Sleep apnoea is a common occurrence in females. Eur Respir J 2013; 41: 610–

615.
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La diagnosi nelle donne è sottostimata perché?

• Le donne tendono più degli uomini a lamentarsi di:

• Stanchezza, insonnia, mal di testa mattutino, perdita di energia, 
disturbi dell’umore, incubi notturni e questo porta a una diagnosi in 
tarda età o solo in presenza di un BMI alto rispetto ai maschi .

• Kapsimalis F, Kryger MH. Gender and obstructive sleep apnea syndrome, part 1: clinical features. Sleep 2002; 25:

• 412–419.

• Sforza E, Chouchou F, Collet P, et al. Sex differences in obstructive sleep apnoea in an elderly French population.

• Eur Respir J 2011; 37: 1137–1143.

• Levartovsky A, Dafna E, Zigel Y, et al. Breathing and snoring sound characteristics during sleep in adults. J Clin

• Sleep Med 2016; 12: 375–384.
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Sex Differences in Obstructive Sleep Apnoea

• The ESS does not correlate well with objective measures of daytime sleepiness .

• Maria R. Bonsignore , Tarja Saaresranta and Renata L. Riha.

• Sensitivity and specificity of the multiple sleep latency test (MSLT), the maintenance of wakefulness test and the Epworth 
sleepiness scale: failure of the MSLT as a gold standard. J Sleep Res 2000; 9: 5–11
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Rispetto ai maschi: 

• Pù basso AHI, episodi di apnea più brevi.

• Quindi hanno un corredo sintomatologico con valori più bassi di AHI

• Un trattamento con CPAP nelle donne con basso AHI porta ha un 
miglioramento della sonnolenza durante la guida.

Svensson M, Franklin KA, Theorell-Haglöw J, et al. Daytime sleepiness relates to snoring independent of the

• apnea-hypopnea index in women from the general population. Chest 2008; 134: 919–924.

McNicholas WT, Bonsignore MR, Lévy P, et al. Mild obstructive sleep apnoea: clinical relevance and approaches

• to management. Lancet Respir Med 2016; 4: 826–834
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Menopausa

• L’ OSA/OSAHS raddoppia dopo la  menopausa indipendentemente
dall’età e dal BMI.

Young T, Finn L, Austin D, et al. Menopausal status and sleep-disordered breathing in the Wisconsin Sleep

Cohort Study. Am J Respir Crit Care Med 2003; 167: 1181–1185.
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Gravidanza

• Pochi studi disponibili

• OSA con un  AHI ⩾5 events/h  prevalenza del  3.6% primo trimestre e 
del  8.3% in dal 3 al 6 mese di gravidanza.

• Louis JM, Koch MA, Reddy UM, et al. Predictors of sleep-disordered breathing in pregnancy. Am J Obstet

• Gynecol 2018; 218: 521.e1–521.e12.populations .
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. Obesity as cause of sleep disturbance

. Sleep disturbance as cause of obesity
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Obesity and sleep disturbance: the chicken or the egg? 
Giovanna Muscogiuria , Luigi Barreaa , Giuseppe Annunziataa
, Carolina Di Sommab , Daniela Laudisioa , Annamaria Colaoa , 
and Silvia Savastanoa a Dipartimento di Medicina Clinica e Chirurgia, Unit 
of Endocrinology, Federico II University Medical School of Naples, Naples, Italy; b 
IRCCS SDN, Napoli Via Gianturco 113, Naples, 80143, Italy
CRITICAL REVIEWS IN FOOD SCIENCE AND NUTRITION 2018

An increase of 6 units in body mass index 
(BMI) resulted in four time greater risk of 
OSA (Quintas-Neves, Preto, and Drummond 
2016) 

short sleep persistent 
exposure leads to an 
1.45 times increase in 
obesity

Social Jet-lag
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Costi effettivo o potenziale se tratto in 
profilassi?
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Epidemiology

Source: Primary research with experts, U.S. Census (2014), Peppard "Increased Prevalence of Sleep-disordered Breathing in Adults." 
American Journal of Epidemiology (2013) 

© American Academy of Sleep Medicine 2016



Costs Associated with OSA in United States 
in 2015

Undiagnosed/
Untreated, 

23.5 M People,  
$149.6B 

Diagnosed/ 
Treated

5.9 M People,  
$12.4B 

Source: 1Primary research with experts, secondary clinical research, U.S. Census (2014), Peppard "Increased Prevalence of 
Sleep-disordered Breathing in Adults." American Journal of Epidemiology (2013), Frost & Sullivan Patient Survey

$162.0 B
Annual per patient diagnosis and treatment costs are 67% less than leaving 

patients undiagnosed. 
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Source: 1Primary research with experts, secondary clinical research, U.S. Census (2014), Peppard "Increased Prevalence of Sleep-
disordered Breathing in Adults." American Journal of Epidemiology (2013), Frost & Sullivan Patient Survey,

Undiagnosed Diagnosed

# People with OSA 23,500,000 5,900,000

Cost of Undiagnosed OSA 
($US Bil)

Cost of Diagnosed OSA 
($US Bil)

Comorbidities & Mental Health $30.0 Diagnosis, Testing and Follow 
Up

$0.8

Motor Vehicle Accidents $26.2 Non-surgical Treatment $6.2

Workplace Accidents $6.5 Surgical Treatment $5.4

Lost Productivity $86.9

Total Costs ($US Bil) $149.6 $12.4

Cost per Person $6,336 $2,105

© American Academy of Sleep Medicine 2016
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Sources of Cost for Undiagnosed OSA

Comorbidities 
& Mental 

Health

Hypertension

Heart Disease

Diabetes

Asthma/Breathing Disorders

Insomnia

Depression/Anxiety/Mental Health

$5.4 B

$6.4 B
$2.6 B

$2.1 B

$7.1 B

$6.7 B

$30.0 B

Includes cost of 
healthcare services,  

medication, and 
quality of life.

Motor 
Vehicle 

Accidents

Commercial

Non-Commercial

$19.1 B

$7.1 B

$3.5 B

$199M

$15.6 B

$26.2 B

Includes medical costs, 
emergency services, 

property damage, lost 
productivity, and monetized 

quality adjusted life years 
(QALYs) incurred by 

company, insurer, victims, 
government and others.

Fatal
Non-Fatal

Fatal

Non-Fatal

$6.9 B

Includes fatal and non-fatal accidents. Includes 
medical costs and lost productivity.

Workplace Accidents $6.5 B

Lost Productivity $86.9 B Productivity

Absenteeism

$83.1 B

$3.8 B

© American Academy of Sleep Medicine 2016



Three Sources of Cost for 
Diagnosed/Treated OSA

In-Lab PSG

Diagnosed OSA
$12.4 B

Diagnosis

Non-Surgical 
Treatment

$817.9 M

$6.2 B

Surgical 
Treatment

$5.4 B

Home Sleep Testing

UPPP

Maxillomandibular/ Genioglossus /Hyoid Advancement

Temperature-controlled RF Tongue Base Reduction

Nasal Reconstruction/ Polyp Removal

Pillar Procedure

Sclerotherapy

Tracheotomy for OSA

Bariatric Surgery

Tonsillectomy/ Adenoidectomy

Hypoglossal Nerve Stimulation

$4.1 B

$129 M

$333.3 M

$48 M

$215 M

$4.5 M

$5.5 M

$1.1 M

$4.9 M

$593.8 M

CPAP Titration

Clinic Visits

$212.3 M

$16.7 M

$102.7 M

$486.2 M

PAP/ BiPAP Machine

PAP Consumables

Oral Appliances

$3.1 B

$3.0 B

$136.8 M
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Comorbidities & Mental Health

Economic 
Cost1: 
$30 B

Source: 1Primary research with experts, secondary clinical research, U.S. Census (2014), Peppard "Increased Prevalence of Sleep-disordered Breathing in 
Adults." American Journal of Epidemiology (2013), Frost & Sullivan Patient Survey
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Motor Vehicle Accidents

Source: 1Primary research with experts, secondary clinical research, U.S. Census (2014), Peppard "Increased Prevalence of Sleep -disordered Breathing in 
Adults." American Journal of Epidemiology (2013), 2Tefft, Brian C. "Prevalence of Motor Vehicle Crashes Involving Drowsy Drivers, United States, 2009-
2013." AAA Foundation for Traffic Safety. 3Berger, MD. “A Corporate Driven Sleep Apnea Detection and Treatment Program: Results and Challenges." 
(2006), Frost & Sullivan Patient Survey

Economic 
Cost1: 

$26.2 B
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Workplace Accidents

Source: 1Primary research with experts, secondary clinical research, U.S. Census (2014), Peppard "Increased Prevalence of Sleep -disordered Breathing 
in Adults." American Journal of Epidemiology (2013), Frost & Sullivan Patient Survey
2 Barnes “"Changing to Daylight Saving Time Cuts Into Sleep and Increases Workplace Injuries.“ (2009)

Economic 
Cost1: 
$6.5B
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Lost Productivity

Source: 1Primary research with experts, secondary clinical research, U.S. Census (2014), Peppard "Increased Prevalence of Sleep -disordered 
Breathing in Adults." American Journal of Epidemiology (2013), Frost & Sullivan Patient Survey

Economic Cost1: 
$86.9 B
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Quale figura professionale ti ha indirizzato
alla diagnosi?

What type of healthcare provider initially warned you about the 
risk of sleep apnea? (n=506)

n=61

28%
15%

30%

6% 4%

12%

Sleep Specialist Pulmonologist GP/ Internist

Cardiologist Endocrinologist Neurologist

Ear Nose Throat (ENT) Other I raised the issue

What caused you to raise the issue of your risk of sleep apnea 
with your healthcare provider? (n=61)

56%

34%

16%

26%

70%

34%

2%

20%

Excessive Drowsiness

Poor Quality of Life

Work Performance

Friend/ relative has sleep apnea

Snoring/ Disturbing bed partner

Encouragement from bed partner

Automotive Accident

Learned about sleep apnea in
reading/ watching programs

(Percentages under 3% not shown for transparency).

“I raised the issue”
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Diagnosis and Treatment

What type of doctor diagnosed you with 
sleep apnea? (n=506)

Time between initial warning about sleep 
apnea risk and diagnosis following a sleep 
study (n=506)

14%

39%
17%

10%

20%

0 Months 1 Month
2 Months 3 Months
4 or more months

64%

21%
10%

3%

Sleep Specialist Pulmonologist
GP/ Internist Cardiologist
Endocrinologist Neurologist
Ear Nose Throat (ENT) Other

(Percentages under 3% not shown for transparency).
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OSA Treatment 

What treatment did you begin upon diagnosis of 
sleep apnea?(n=506)

What treatment(s) are you using today? (n=506)

In an average night, for how many hours of sleep do you wear your CPAP/Oral Appliance. 
For how many years have you been using the following treatments?

92%

6% 3% 3% 6% 7%
2%

CPAP (or PAP/AutoPAP/BiPAP) Oral Appliances Surgery (within the year)

Surgery for weight loss (within the year) Non-Surgical Weight Loss Change for sleep positioning

Other None

85%

6%
2% 3%

9% 10%
2% 2%

Oral Appliance

Oral Appliance

3.7 years (Mean)

5.6 Hours
(Mean)

CPAP

CPAP

7.4 years (Mean)

6.3 Hours
(Mean)
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Base: n=354

Hours fully awake, productive and 
contributing at your job:

Before Treatment

After Treatment

Days absent from work due to illness, 
disability, medical visits or feeling too 

tired to work?
Before Treatment

After Treatment

6.9 Hrs 
(Mean)

8.1 Hrs 
(Mean)

6.3 Days 
(Mean)

4.5 Days 
(Mean)

+1.2 Hrs of 
Productivity

40% fewer 
absences

Productivity and Absenteeism
Before and after sleep apnea treatment 

© American Academy of Sleep Medicine 2016



Q15. What is the maximum amount you would be willing to pay out of your own pocket each month to treat your sleep apnea?

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

$0 $5 $10 $15 $20 $25 $30 $40 $50 $75 $100 $150 $200 $300 $500+

4% 17% 25% 53%

Extremely bad investment Somewhat bad investment No opinion Somewhat good investment Extremely good investment

Mean: $51 per month or $612 
per year

37% are not 
willing to 
pay  

When you consider how much money you have spent treating your sleep apnea, do you feel like that investment was worth the benefits you received?

Base: (n=506)

Base excludes those who responded “Don’t know” (13% of sample)

Quanto sei disposto a spendere per 
trattare la tua sleep apnea?

© American Academy of Sleep Medicine 2016



OSA Treatment Has a Major Impact on Comorbidities

After one year, patients surveyed state OSA treatment delivers…

Hypertension •41% report blood pressure improvement
•17% report decrease in medication usage

Diabetes •31% report improved HbA1c 
•14x increase in “good quality” sleep

Asthma & 
Breathing 
Conditions

•54% report improved respiratory function
•70% increase in patients reporting symptoms as mild
•8x increase in “good quality” sleep
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OSA Treatment Has a Major Impact on Comorbidities

ZZZ

After one year, patients surveyed state OSA treatment delivers…

Insomnia •7x increase in good quality sleep
• Decline from 54% to 1% reporting “very bad” quality sleep

Depression, 
Anxiety and 
Mental Health

•12x increase in “good quality” sleep
•4x reduction in reported life threatening mental health 
condition
•49% report improved mental health

Heart Disease

•56% report reduced heart disease risk
•5x decrease in self-reported life-threatening heart disease 
• Decline from 50% to 3% reporting “very bad” quality sleep
• Increase from 0% to 26% reporting “very good” quality sleep
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Home
Decrease in direct medical costs and co-pays:

3% of OSA patients with hypertension able to stop and another 17% decrease medication
Diabetics with treated OSA report nearly half (2.8 vs. 1.5) the annual hospital visits

Reducing use of depressives and stimulants to manage symptoms:

31% fewer alcoholic drinks = $187.20 savings per year ($4 per drink)
62% fewer cigarettes = $197.70 savings per year ($0.28 per cigarette)

21% fewer sleeping pills = $31.20 savings per year ($2 per pill)

Reducing cost of auto accidents and higher insurance premiums
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Workplace
1.8 days fewer workplace absences per year = $363.46 new earnings per year for hourly 
workers

1.2 hours of increased productivity per day = Equivalent to $4,274.25 more value per 
employee and contributing to promotions, bonuses, and greater job stability for 
patients



Grazie per l’attenzione
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