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Obstructive sleep apnea syndrome (OSAS) is common in
adults, and it is associated with increased morbidity and
mortality especially due to cardiovascular disease (CVD), as
reported by numerous studies [1-3]. The gold standard for the
diagnosis of OSAS is polysomnography (PSG) though it has a
significant cost. In addition, there are cost issues related to the
first-line therapy, namely the use of continuous positive air-
way pressure (CPAP) devices. Despite the fact that cost con-
cerns should not deter physicians from referring patients for
sleep evaluation and sleep physicians from treating them
properly, the “cruel” economic rules of modern society always
raise questions related to cost-effectiveness.

Several studies from the UK, Canada, and Spain have
found that treatment of moderate to severe OSAS with CPAP
is cost-effective [4—7]. OSAS is associated with increased
morbidity with consequent increased health-care costs. Thus,
prevention of OSAS complications by its early diagnosis and
therapy may lead to reduction of the total health-care cost. The
design of a cost-effectiveness-type study is based on the
measurements in quality-adjusted life years (QALY) compar-
ing CPAP treatment to a “do nothing” alternative. QALY is the
most common outcome measure in cost-utility analyses of
health-care programs. It offers a straightforward procedure
for combining quality of life (improvement in the health status
as perceived by the patient due to the medical intervention)
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and quantity of life (the duration of the improvement) into one
single measurement [§].

In this issue of Sleep and Breathing, Dr. Trakada and
colleagues [9] aimed to estimate the direct health-care costs
and benefits of managing severe OSAS, with and without
CPAP therapy, in relation exclusively to the incidence of
CVD over a long-term period. The Markov model, previously
used in studies performed in other countries, was constructed
to observe the disease evolution based on data from public
hospitals in Greece. Within each cycle of the model, each
patient may remain free of CVD, may develop CVD, may
die due to a cause related to CVD, or may die from other
causes. The transition to these different clinical stages or to
death was estimated for every year. The model begins at the
age of 55 years in patients with severe OSAS and lasts
45 years. CPAP was found to be a cost-effective strategy
versus no treatment due to the reduction of the cost for the
CVD treatment when the analysis was restricted to men.
Moreover, CPAP was found to be clinically more effective
than no treatment, as it increases life expectancy in both men
and women. The results of the study are clear and significant
since this is the first of that type conducted in Greece. The
results may not only raise the awareness among physicians in
Greece to give the opportunity for diagnosis and treatment in
patients with possible OSAS but also provide data to Greek
health insurance systems that treatment of severe OSAS is
cost-effective and should be supported financially despite the
well-known problems of the current economic crisis.

The limitations of the study provide direction for further
research in this field. First, the economic aspects of OSAS can
not only be restricted only to its relation with CVD but also
must be related to multiple other factors such motor and work
accidents and metabolic abnormalities such as diabetes. As the
authors pointed out, their results are not strictly comparable to
those of previous studies given that the assessment of life
expectancy was related to the CVD and not to QALY. On
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the other hand, it was appropriate to focus on CVD based on
the data from World Health Association (WHO) [10] showing
that for the period 1970-2004, mortality from CVD in Greece
increased to 27.8 %, while for the same period, in other
European countries, mortality rate decreased between 42 and
69.3 %. In addition, for people under the age of 65 in 2004,
Greece had the highest mortality rate due to ischemic cardio-
myopathy among the countries of Western Europe, almost
doubling the rate with respect to most Mediterranean and West
European countries. It should be mentioned that the estimation
of the health-care cost was conducted based on the national
annual medical care cost for CVD for the year 2006 before the
well-known deleterious effects of financial crisis in Greece. A
very recent study [11] showed that the financial crisis in
Greece has probably affected the incidence of CVD by
influencing cardiovascular risk factors among different
socio-economic groups. This should probably be taken into
consideration in further studies in this research field.

The entire population of the study by Trakada et al.
consisted of OSAS patients without co-morbid CVD initially
who may subsequently develop CVD and may die due to the
latter or due to other diseases. However, it should be men-
tioned that a simple “yes or no” for co-morbid CVD is not
always possible. There is a silent period of oxidative stress and
inflammation, two fundamental factors for the development of
atherosclerosis as a result of OSAS-related intermittent hyp-
oxia, before a formal diagnosis of CVD can be made [12]. In
simple words, even in those patients who were included
without co-morbid CVD based on their medical records, a
degree of endothelial damage may be present and influence
the time and the severity of a future diagnosis of CVD and its
consequences.

Another field that needs evaluation of economic aspects is
the population with moderate OSAS, patients who were not
included in the current study. In a syndrome like OSAS that
has become epidemic, this population represents a significant
portion of OSAS patients who need to be treated with CPAP
based on current guidelines. Like most others studies on
the same topic, the current study focuses on men with
OSAS. The study by Trakada et al. showed reduction of
the cost for the CVD treatment when the analysis was
restricted to men. Results in women should be evaluated
with caution since multiple issues may influence the
cost-effectiveness of OSAS treatment in this population.
There are studies showing that at the time of diagnosis,
women with OSAS are significantly older than men
[13]. The age difference between genders may result
not only from lower suspicion by physicians for OSAS
in women but also differences in symptom profiles or
tolerance to symptoms [14, 15]. Studies related to eco-
nomic issues of OSAS need to be properly designed
taking all the above different characteristics of OSAS in
women into consideration.
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Another parameter worth-mentioning is the low cost of
PSG in Greece in comparison to the average cost of this
examination in Europe estimated at 390 euros/study [16]. This
cost parameter, using the lower cost of the examination in
Greece compared to the average European cost, further en-
hances the cost-effectiveness issue. Despite problems related
to the financial crisis in Greece, the price of 146.74 euros/
study must be reconsidered by the health services since it is
obviously too low to cover the real cost of this procedure
(technical, medical support, etc.). In addition, the cost of
CPAP devices and accessories (humidifier, masks, and filters)
in Greece is now significantly lower compared to the listed
prices of 2010 and will probably further influence cost-
effectiveness issues in future studies.

In recent years, OSAS has emerged as a major public health
problem due to its profound impact on patient health and
quality of life. Diagnosis and treatment of OSAS have a
significant cost, though the global cost burden should not
factor into the decision-making for a medical practitioner in
any individual situation. According to the results of the study
by Trakada et al., treatment of severe OSAS with CPAP, apart
from being an effective therapy in improving symptoms and
preventing complications, appears also to be a cost-effective
use of health-care system recourses. Health-care decision-
makers should provide funding for CPAP therapy as it is
shown to be effective in the treatment of OSAS when address-
ing clinical and cost issues.
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