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Epidemiology of obstructive sleep apnea:What is the
contribution of hypertension and arterial stiffness?
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1 EPIDEMIOLOGY OF OBSTRUCTIVE SLEEP
APNEA

Obstructive sleep apnea (OSA) is defined as brief and repeated inter-

ruptions of breathing due to upper airway obstructive events during

the sleep1; these recurrent interruptions could be complete (apneas)

and/or partial (hypopneas), resulting in intermittent hypoxemia, auto-

nomic fluctuation, and sleep fragmentation.2 The apnea-hypopnea

index (AHI) quantifies the episodes of apnea (cessation of airflow for

at least 10 seconds) and hypopnea (reduction in airflow by at least

30% for at least 10 seconds with decrease in blood oxygen saturation).

When defined as anAHI> 5 events per hour of sleep, the prevalence of

OSA in the United States is ∼15-30% in males and 10–15% in females;

instead, if defined as AHI ≥5 events per hour plus symptoms or AHI

≥15 events per hour), the prevalence is approximately 15% in males

and 5% in females.3 OSA is typical in adults; males, older, and obese

individuals are at a higher risk.4 The prevalence of OSA may also be

influenced by race: indeed, it is common in African-Americans, inde-

pendent of bodyweight.5,6
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2 OSA, HYPERTENSION, AND ARTERIAL
STIFFNESS: MÉNAGE À TROIS?

Patients with OSA have an increased incidence of hypertension, even

when asymptomatic.7–9

Arterial stiffness is common in hypertension and is a sign of struc-

tural and functional alterations of the vascular wall, associated with

organ damage.10,11 On the other side of the coin, patients with

resistant hypertension have a high prevalence of OSA.12,13 Hence,

hypertensive patients with arterial stiffness and OSA have many

complications andadverseoutcomes.14 Nonetheless, the complex rela-

tionship linking hypertension, arterial stiffness, and OSA is not fully

clear (Figure 1). To elucidate thismatter, Saeed and associates prospec-

tively investigated a large population of 6408 participants with sus-

pected OSA undergoing a standard respiratory polygraphy, and the

results have been published in this issue of the Journal of Clinical

Hypertension.15

The prevalence of hypertension was 70.8% in OSA patients

(defined as AHI ≥15/h) and 46.7% in non-OSA controls (P < .0001).
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F IGURE 1 The complex relationship linking hypertension, arterial
stiffness, and obstructive sleep apnea (OSA)

Hypertension and obesity were the most common modifiable cardio-

vascular risk factors among OSA patients; approximately one-fourth

of OSA patients displayed an increased arterial stiffness, defined by a

brachial pulse pressure (PP) ≥60 mmHg. Albeit in an unadjusted logis-

tic regression model, OSA was associated with a 1.3-fold higher risk of

having increased PP, in a multivariable-adjusted model, OSA did not

retain its association with arterial stiffness, which was instead main-

tained by age, male sex, and history of hypertension. It is important to

note that the Authors only used PP to quantify arterial stiffness and

did not use PWV, generally considered the gold standard method; fur-

thermore, the duration of antihypertensive treatment in the popula-

tion was not known.

OSA is associated with a marked increase in sympathetic activity

during sleep, which influences heart rate and blood pressure.16

This augmented sympathetic activity in OSA patients is most

likely a result of intermittent hypoxemia, hypercapnia, and sleep

fragmentation.14,17,18 In a controlled trial, 318patientswithmoderate-

to-severe OSA were randomized to either sleep education (control

arm) or continuous positive airway pressure (CPAP), or nocturnal sup-

plemental oxygen, for a period of 12 weeks; CPAPwas associated with

a 2.8 mmHg greater reduction in mean arterial pressure compared

to controls, whereas supplemental oxygen alone did not significantly

reduce blood pressure.19

A recent large clinical trial conducted in 31 309 patients undergoing

overnight polysomnography revealed that patients with more severe

OSA as measured by the AHI are more likely to have incident venous

thromboembolism; however, adjusted analyses suggest that this asso-

ciation is explained due to confounding by obesity.20 Indeed, OSA

patients have been shown to have higher circulating levels of leptin

compared to controls, and these levels are positively correlated with

the AHI.21 Instead, the strong association between OSA and coronary

and cerebral vascular disease appears to be independent of shared risk

factors including adiposity.22

3 OSA, HYPERTENSION, AND COGNITIVE
DYSFUNCTION

Hypertension is one of the main determinants of endothelial dysfunc-

tion, particularly in the aging population.23 Cognitive dysfunction is

a well-known complication of hypertension and other cardiovascular

diseases24,25 and several reports have highlighted the relationships

between arterial stiffness and cognition in hypertensive patients.26–28

Furthermore, OSA sleep-disordered breathing has been associated

with an increased risk of cognitive impairment.17,29 A recent study30

evidenced a significant correlation (r: 0.30; P: .002) between arte-

rial stiffness and executive function-processing speed performance in

patients withOSA and chronic obstructive pulmonary disease (COPD).

Therefore, it should be interesting to investigate the relationship

between arterial stiffness and cognitive dysfunction in hypertensive

patients with OSA.

4 PERSPECTIVES: DIAGNOSING MORE,
TREATING BETTER

OSAremains toooftenunderdiagnosedandundertreated in cardiovas-

cular practice, despite its high prevalence in patients with cardiovas-

cular disease and the vulnerability of cardiac patients to OSA-related

stressors. A recent scientific statement of the American Heart Asso-

ciation recommends screening for OSA in patients with resistant (or

poorly controlled) hypertension, pulmonary hypertension, and recur-

rent atrial fibrillation after either cardioversion or ablation.2
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