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This editorial published in the same issue as the paper by
Roche et al., “Obstructive sleep apnea and the metabolic
syndrome in an elderly healthy population: the SYNAPSE
cohort” is relevant to the knowledge about the adverse
health consequences of obstructive sleep apnea and other
abnormalities of sleep which continue to grow rapidly. In
view of the expanding prevalence of obesity in the
population, continued research in this area is very impor-
tant. Obesity, especially central obesity, is strongly associ-
ated with obstructive sleep apnea (OSA) [1]. Both obesity
and OSA are known risk factors for cardiovascular disease
based on evidence documented by large epidemiological
studies such as the Sleep Heart Health study [2], the
Wisconsin Sleep Cohort study [3], and many other
excellent studies [4–6]. OSA is also a major risk factor
for atrial fibrillation and stroke even after taking obesity
and other traditional risk factors into account [7, 8].

Obesity is also a central component of the metabolic
syndrome (MS), a grouping of metabolic abnormalities
including insulin resistance, hypertriglyceridemia, low
HDL cholesterol, and hypertension which are important
risk factors for subsequent cardiovascular disease. Insulin
resistance is, of course, associated with diabetes, which in
turn is a substantial risk factor for atherosclerosis and
cardiovascular disease. Some investigators believe that
OSA should be grouped into the definition of MS since it
occurs so frequently in association with the other parame-
ters of the syndrome [9]. A recent meta-analysis found that
MS is an independent risk factor for cardiovascular disease

[10], and the relationship and interaction of OSA in the
context of obesity, diabetes, and MS has been an active area
of investigation. For example, in a recent study, Trombetta
et al. examined patients with MS plus OSA compared to a
group with MS but without OSA and found those with
comorbid MS and OSA had higher blood pressure, higher
sympathetic nervous system drive, and abnormal baroreflex
sensitivity which is correlated with abnormal autonomic
nervous system activity. High blood pressure, high sympa-
thetic drive, and abnormal baroreflex sensitivity have been
implicated in the pathogenesis of cardiovascular disease. In
multivariate analysis, the changes of abnormal sympathetic
nervous system activity were more strongly associated with
OSA than obesity and diabetes [11].

Several lines of investigation have shed light on strong and
interesting relationships of sleep abnormalities and metabolic
abnormalities. Over the past decade, investigators have
discovered a relationship of OSA with hyperglycemia and
insulin resistance [12, 13] [14] even independent of the
presence of obesity. Additional research has documented that
short sleep duration is associated with insulin resistance [15].
The study of short sleep duration is important for a variety of
reasons, one of which is that it may serve as a model of the
frequent arousals and disrupted sleep associated with OSA.
Subjects with short sleep are heavier and have preference for
foods higher in carbohydrates and fats compared with
normal sleepers [16]. Even 1 week or even one night of
short sleep (defined as less than 6 h) is associated with the
finding of insulin resistance [17, 18]. Short sleep duration
and obstructive sleep apnea both appear to be associated with
increase in body mass index [19]. Short sleep time is
associated with increased cortisol levels, increased sympa-
thetic nervous activity, reduced glucose tolerance, increased
blood pressure, reduced leptin (a hormone that suppresses
appetite), increased grehlin (a hormone that acts in an
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opposite manner of leptin and increases appetite), and
increase in inflammatory markers primarily C-reactive
protein, a marker associated with cardiovascular disease
[20]. Self-reported short sleep duration is associated with a
45% increase in risk of having MS and is independently
associated with abdominal obesity, elevated fasting glucose,
and hypertriglyceridemia [21]. Another study found that a
diabetic patient with untreated OSA is more likely to have
poorer glucose control and more frequent complications
compared to a patient without OSA [22].

In this paper, the authors investigate the relationship of
OSA and MS in a cohort of healthy older individuals.
Previous studies examining this relationship of OSA and
MS have looked at primarily middle-aged groups, while
this study focuses on a large group of community dwelling
individuals. This study is part of a larger prospective cohort
study, the PROOF study, examining cardiovascular risk
factors in a group of community-dwelling individuals in
France. Strengths of this study include the large sample size
(n=806), the comprehensive evaluation of general health,
metabolic measurements including glucose and lipid meas-
urements, and sleep studies in all. The mean age of the
study group was 68 years. OSA was found in 449 (55.9%),
the prevalence of MS was 9.8%. Previous epidemiologic
studies have estimated the prevalence of MS of 22% in the
general population. The subjects with MS in this group
have a BMI greater than the control group (29.7 vs 25)
supporting that increased body weight is a fundamental
characteristic of MS. These data are especially important in
the finding that about 10% of otherwise healthy elderly of
modest body weight have MS and over 55% have
significant OSA. These findings have significant ramifica-
tions for the overall burden of cardiovascular disease in this
group. The expected associations were found: MS was
correlated with increased neck circumference, hip circum-
ference, and other markers of obesity. MS was strongly
associated with higher levels of fasting glucose and
triglycerides, lower levels of HDL cholesterol, and hyper-
tension, which is not surprising as these are the elements
which make up the definition of MS. A significant finding
in this study is the increased severity of sleep-disordered
breathing in subjects with MS: mean apnea–hypopnea
index (AHI) was 26.3 in those with MS compared with
19.7 in those without MS. The importance of intermittent
hypoxia in pathogenesis of adverse effects of OSA is
supported here by the finding that the oxygen desaturation
index is more closely correlated with MS than is the AHI.

This study is important because it adds additional
information to our understanding of the risk of cardiovas-
cular disease, MS, and OSA. Further information from this
ongoing prospective cohort study is eagerly anticipated as it
will enlighten us further in this important area. Further
areas of investigation will be to define which variables of

the metabolic syndrome and OSA are most predictive of
cardiovascular disease, which pathophysiological mecha-
nisms are important, and the effects of treating OSA on
altering its adverse consequences. With the high prevalence
of obesity, MS, and OSA in the population, answering these
questions will have very important ramifications.
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