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ABSTRACT: The aim of the study was to analyse the impact of sleep-related breathing
disorders in a 2-yr survival follow-up of patients with a first ever stroke or transient
ischaemic attack.

The study followed 161 patients. Complete neurological assessment was performed in
order to determine cerebrovascular risk factors, functional disability, and parenchy-
matous and vascular localisation, as well as stroke subtype categorisation. A sleep study
was carried out using a portable respiratory recording device. The entire cohort was
followed over a mean period of 22.8 months. The main outcome event was death and
time of survival since the neurological event. A multivariate Cox9s model was estimated.

The patients were ages 72¡9 yrs (mean¡SD), and had a body mass index of
26.6¡3.9 kg?m-2 and apnoea/hypopnoea index (AHI) of 21.2¡15.7. Overall, mortality
occurred in 22 cases, and the survival rate was 86.3%. Vascular disease accounted for
63.6% of deaths. Multivariate analysis selected four independent variables associated
with mortality: 1) age; 2) AHI, with an implied 5% increase in mortality risk for each
additional unit of AHI; 3) involvement of the middle cerebral artery; and 4) the presence
of coronary disease.

In conclusion, the findings suggest that sleep-related breathing disorders are an
independent prognostic factor related to mortality after a first episode of stroke.
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Increasing evidence suggests that snoring and sleep apnoea
syndrome (SAS) are associated with cerebrovascular disease
(CVD), either as a risk factor [1–4] or as a consequence of
certain neurological locations [5–7]. A number of case/control
studies have shown a significantly higher frequency of snoring
and/or apnoeas in patients with CVD, suggesting that this
condition acts as a risk factor [1–3, 8–11]. However, some
doubts have been raised about the relevance of SAS to public
health [12], mainly because some conditions, such as ageing
and obesity, could act as confounding factors. Nevertheless,
some studies have regarded SAS as a risk factor for
cardiovascular morbidity [13, 14] and mortality [15–18]. The
existence of a high prevalence of sleep-related breathing
disorders (SRBDs) in patients with a first ever stroke or
transient ischaemic attack (TIA) was recently confirmed [19].
This prevalence was greater than expected, considering the
available epidemiological data in Spain. The data also suggest
that obstructive events act as a risk factor, whereas central
events and Cheyne-Stokes respiration (CSR) could be the
consequence of CVD [19]. In this regard, NETZER et al. [20]
recently demonstrated a significant decline in the blood flow
of the middle cerebral artery occurring during obstructive
apnoeas and hypopnoeas, but not during central events.
These observations account for the pathophysiological basis
whereby obstructive events could be a risk factor in acute
CVD. However, some issues such as the identification of
SRBDs as a long-term prognostic factor in CVD are essential

for definitively establishing the impact of SRBDs on health.
Therefore, the aim of the present study was to analyse the
influence of SRBDs on mortality over 2 yrs in patients with a
first ever stroke or TIA.

Materials and methods

Patients with a first-ever stroke or TIA (n=161; 82 males),
who were admitted to the stroke unit of the Sagrat Cor
Hospital (Barcelona, Spain) and included in the stroke
registry [21], were studied. Only one patient declined
enrolment. The protocol was approved by the human ethics
committee of the Sagrat Cor Hospital and informed consent
was obtained from all of the patients or their families.

Complete neurological assessment was performed. The
following cerebrovascular risk factors or comorbid conditions
were recorded: demographic characteristics (age and sex),
history of hypertension, diabetes, myocardial infarction or
angina, rheumatic heart disease, congestive heart failure,
atrial fibrillation, smoking (w20 cigarettes?day-1), alcohol
abuse (w80 g alcohol?day-1), and chronic obstructive pulmo-
nary disease; vascular risk factors have been defined elsewhere
[22]. The salient features of the clinical and neurological
examination and results of routine laboratory tests (blood cell
count, biochemical profile, serum electrolyte levels and
urinalysis), chest radiography and 12-lead electrocardiogra-
phy were recorded. Functional abilities were assessed using
the Barthel index. The maximal severity of stroke orFor editorial comments see page 195.
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neurological impairment was estimated using the Canadian
scale [23]. Stroke subtypes were also categorised according to
the Cerebrovascular Study Group of the Spanish Society of
Neurology, which is similar to the National Institute of
Neurological Disorders and Stroke classification [24]. The
following subtypes were considered: TIA; ischaemic stroke,
either atherothrombotic, cardioembolic, lacunar, unusual or
of undetermined origin; and intraparenchymatous haemor-
rhagic stroke. Stroke parenchymatous topography, such as
hemispheric (identifying different areas), brain stem and
cerebellar location, was classified on the basis of brain
computed tomography or magnetic resonance imaging.
Stroke vascular location, i.e. carotidal or vertebrobasilar,
was classified on the basis of the neurological examination
and/or complementary tests. All of the patients were treated
following the recommendations of the Spanish Cerebrovas-
cular Study Group [25]. Accordingly, all of the patients
received early antiplatelet therapy except when anticoagula-
tion was recommended (progressing stroke, especially if
vertebrobasilar cardioembolic stroke without clinical or
radiological signs of a large cerebral infarct, and arterial
dissection).

For assessment of SRBDs, an in-house sleep/wake habits
and symptoms questionnaire was applied within the first
48–72 h. The questionnaire consisted of 15 items, including
snoring, observed apnoea and hypersomnia in different
situations, and was related to the time preceding the onset
of stroke or TIA [19]. The possible answers were scored as
follows: never, rarely, sometimes, often, and always. Daytime
sleepiness was also assessed by means of the Epworth
Sleepiness Scale [26]. Answers were obtained from the
patients, when able to cooperate, and/or through relatives.
In all cases, a respiratory sleep study was performed in the
ward during the first 48–72 h after admission, using a
portable respiratory recording device (EdenTrace II, Model
3711; EdenTec, Eden Prairie, MN, USA), which had been
validated previously using full polysomnography (PSG) [27].
This portable device measures nasal and oral airflow
(thermistry), chest wall movements (impedance), cardiac
frequency and arterial oxygen saturation (Sa,O2; finger pulse
oximetry), snoring and body position. SRBDs were classified
as is usual as obstructive or central apnoea, with apnoea
considered a cessation of airflow for o10 s with maintenance
of thoracic motion or without any thoracic motion, respec-
tively. A hypopnoea was considered a discernible reduction in
airflow or thoracic motion which lasted w10 s and was
associated with a cyclical dip in Sa,O2 of w2%. The CSR
pattern was defined as periodic breathing with central apnoea
or hypopnoea alternating with hyperpnoea in a crescendo/
decrescendo pattern of w10% of the time spent in bed [28].
The apnoea/hypopnoea index (AHI) was calculated, taking
into account the time spent in bed with the respiratory
recording device (lights out was considered the beginning of
the recording and usually initiated between 23:00 and 24:00 h
and terminated between 06:00 and 07:00 h). Manual scoring
of these variables was performed in all cases. An experienced
scorer, who was blind to the neurological clinical data,
performed the scoring. The percentage of night-time with an
Sa,O2 of v90% (CT90) was obtained automatically. Full PSG
was recorded simultaneously in 10 patients according to the
standard criteria of RECHTSCHAFFEN and KALES [29]. Further
details of the neurological and sleep study are reported in an
earlier paper [19].

The entire cohort was followed by structured telephone
interview over a mean period of 22.8 months. A maximal
follow-up of 2.5 yrs was established. The patients finished the
study because of death, completion of follow-up or elusion of
control (change of address, move to nursing home, etc.). The
latter were considered censored patients. The outcome event

of interest was death and time of survival since the
neurological event. Medical records were reviewed for all of
the deceased patients wherever possible. The cause of death
was classified in accordance with the criteria of SILVER et al.
[30], where possible, as cardiovascular conditions, stroke
(including acute complications or recurrent stroke), pulmo-
nary disease, others or unknown.

Statistical analysis

The descriptive analysis comprised arithmetic mean, SD and
percentage of cases observed. Survival rates were calculated
using the Kaplan-Meier method. Univariate and multivariate
survival analyses were performed by means of Cox9s
proportional-hazards model. All of these variables with a
univariate significance of v0.5 and no zeros in cross-
tabulation with dead status were considered for the multi-
variate model estimation. Covariates were selected in a
stepwise procedure using the maximum likelihood ratio
(entry criterion pv0.05 (Chi-squared test)). All of the
variables entered into the model which did not meet the
criteria for remaining in (pw0.1 (Chi-squared test)) were
removed in a step-down phase. All p-values were based on
two-sided testing.

Results

Table 1 shows the baseline data from the 161 patients who
met the criteria of first ever stroke or TIA. Patients were aged
72¡9 yrs and had a body mass index (BMI) of
26.6¡3.9 kg?m-2, an AHI of 21.2¡15.7 and Epworth Sleepi-
ness Scale score of 4.8¡3.3. The stroke subtype was classified
as ischaemic stroke in 112 (69.6%; 44 lacunar, 34 thrombotic,
25 cardioembolic, seven essential and two unusual) cases, TIA
in 39 (24.2%) and intraparenchymatous haemorrhagic stroke
in 10 (6.2%). The baseline mean Barthel index score was
75.5¡25.7 and Canadian scale score 7.9¡2.2.

Snoring was reported as occurring "never or rarely" in 42
(26.1%) patients, "sometimes" in 51 (31.7%) and "often or
always" in 61 (37.8%), and no answer was obtained in seven
cases. Considering different cut-off points for AHI, 116 (72%)
patients had an AHI of w10, 76 (47.2%) an AHI of w20, 45
(28%) an AHI of w30, 19 (11.2%) an AHI of w40 and eight
(5%) an AHI of w50. These respiratory events were mainly

Table 1. – Baseline clinical and sleep polysomnographic
parameters

Demographics
Patients n 161
Age yrs 72¡9
BMI kg?m-2 26.6¡3.9
ESS score 4.8¡3.3

Sleep parameters
AHI 21.2¡15.7
CAI 5.6¡10.1
CSR n (%) 42 (26.1)
AHIw10 n (%) 116 (72)
AHIw30 n (%) 45 (28)
CT90 7.8¡15.7

Data are presented as mean¡SD unless otherwise indicated. BMI: body
mass index; ESS: Epworth Sleepiness Scale; AHI: apnoea/hypopnoea
index; CAI: central apnoea index; CSR: Cheyne-Stokes respiration
(periodic breathing with central apnoea or hypopnoea alternating with
hyperpnoea in a crescendo/decrescendo pattern forw10% of time spent
in bed [28]); CT90: percentage of night-time with an arterial oxygen
saturation of v90%.
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obstructive in 84 (52.2%) cases and predominantly central in
62 (38.5%), the remaining 15 (9.3%) showing no predominant
pattern. Of the cases with predominantly central events, 37
(23% of the whole group) patients were pure central (all
apnoeic events being central). The mean CT90 was 7.8¡15.7
(table 1).

In accordance with brain computed tomography scan and/
or magnetic resonance imaging results, a parenchymatous
location was determined in 97 of the 122 patients with
established stroke. In the remaining 25, neuroimaging results
were negative. Thus, 81 (50.3% of the whole group) patients
exhibited a hemispheric location, 13 (8.1%) brainstem and
three (1.9%) cerebellar. The carotid artery territory was
involved in 84 (52.2%) and the vertebrobasilar in 39 (24.2%)
patients.

The mean duration of follow-up was 22.8 months (range
0.4–32 months). Overall, mortality occurred in 22 of the 161
cases, the mortality rate being 13.7%. The wide range of
follow-up times was mainly due to the fact that patients died
over a wide range of time. Two patients died within the first 6
months, one of them 2 weeks after stroke event onset, three
died during the next 6 months, 12 between 12 and 18 months,
and the remaining five between 18 and 24 months. Vascular
disease was the major underlying cause of death, accounting
for 63.6% of the deaths. Cerebrovascular disease accounted
for 50% of the deaths (the earliest one was probably caused by
transtentorial herniation, and the remaining 10 were due to
recurrent acute stroke during follow-up). Cardiovascular
conditions were the cause of death in three cases, pulmonary

causes in three, septicaemia in two and intestinal occlusion in
one. An unknown cause of death was registered in two cases.
Antiplatetet or anticoagulant therapy was established, follow-
ing the recommendations of the Spanish Cerebrovascular
Study Group [25], in 128 of the 139 survivors and 21 of the 22
patients who died.

Univariate analysis

Table 2 shows the results of the univariate analysis
considering demographic variables (sex, age and BMI) and
known cerebrovascular risk factors. Only significant ones and
those with a p-value of v0.5 are included in the table.
Survivors were significantly younger than patients who died.
Diabetes and a history of cardiac insufficiency were related to
a poorer outcome (p=0.05). Ischaemic heart disease and
chronic obstructive pulmonary disease also showed a
tendency to be more frequent in patients who died.

It was not possible to demonstrate any influence of
parenchymatous location on mortality in the univariate
approach. Stroke subtype exerted no significant influence on
mortality in the present patients.

Antiplatelet or anticoagulant therapy was not regarded by
the univariate analysis as significant and was therefore not
included in the multivariate regression (table 2).

Sleep respiratory parameters are included in table 3. The
AHI was significantly lower in survivors, being associated

Table 2. – Univariate analysis: clinical parameters#

Vital status Hazard ratio (95% CI) p-value

Alive Dead

Males/females n 72/67 10/12
Age yrs 71.0¡9.4 77.3¡7.04 1.08 (1.02–1.15) 0.004
BMI kg?m-2 26.7¡3.8 26.2¡4.5 1.01 (0.89–1.14) 0.81
Hypertension n 83 11 0.77 (0.33–1.78) 0.54
Diabetes n 35 10 2.30 (0.99–5.33) 0.05
IHD n 19 6 2.22 (0.86–5.69) 0.09
Arrhythmia n 29 8 1.88 (0.78–4.48) 0.15
Cardiac insufficiency n 5 3 3.31 (0.97–11.23) 0.05
COPD n 9 4 2.49 (0.84–7.38) 0.09
Smoking n 23 3 0.79 (0.23–2.67) 0.70
Alcohol abuse n 4 1 1.15 (0.15–8.62) 0.88
Dyslipaemia n 30 1 0.19 (0.02–1.44) 0.11
Barthel index 76.5¡25.3 68.4¡27.7 0.99 (0.97–1.00) 0.2
Canadian scale 8.06¡2.16 7.3¡2.7 0.88 (0.74–1.00) 0.1
Therapy} n 128 21 1.72 (0.23–12.8) 0.59

Data are presented as mean¡SD or as absolute numbers. CI: confidence interval; BMI: body mass index; IHD: ischaemic heart disease; COPD:
chronic obstructive pulmonary disease. #: clinically relevant and/or pv0.05; }: antiplatelet and anticoagulant.

Table 3. – Univariate analysis: sleep study#

Vital status Hazard ratio (95% CI) p-value

Alive Dead

Subjects n 139 22
AHI 19.5¡13.9 32.4¡21.3 1.02 (1.01–1.04) 0.002
AI 12.6¡16.3 10.02¡11.7 1.01 (0.98–1.04) 0.36
CAI 5.2¡9.4 8¡13.7 1.02 (0.99–1.03) 0.19
CT90 6.9¡14 13.5¡23.8 1.01 (0.99–1.03) 0.19
CSR n (%) 31 (19.2) 11 (50) 2.86 (1.23–6.60) 0.01

Data are presented as mean¡SD. AHI: apnoea/hypopnoea index; AI: apnoea index; CAI: central apnoea index; CT90: percentage of night-time with
an arterial oxygen saturation of v90%; CSR: Cheyne-Stokes respiration (periodic breathing with central apnoea or hypopnoea alternating with
hyperpnoea in a crescendo/decrescendo pattern for w10% of time spent in bed [28]). #: using portable respiratory recording device.
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with mortality. CSR also occurred significantly less in
survivors, i.e. 50% of the patients who died were classified
as having this breathing pattern. The mean apnoea index was
10.02¡11.7 in survivors and 12.6¡16.3 in patients who died
(hazard ratio 1.01; p=0.3 (NS)) (table 3). In order to ascertain
whether the high occurrence of central phenomena could be
related to the extent of the neurological lesion, lacunar strokes
were regarded as smaller lesions than nonlacunar strokes, but
no difference was found in the number of central apnoeas
(4.7¡10.5 in lacunar and 5.9¡8.9 in nonlacunar strokes
(p=0.47 (t-test)) or the presence of CSR (p=0.32 (Chi-squared
test)). Although a tendency to a lower score in the Barthel
Index and Canadian scale was observed in patients who died,
it was not significant (table 2). No correlation was found
between the presence of SRBDs and Barthel Index or
Canadian scale scores.

From a univariate perspective, it was found that age and
AHI were factors with a significant impact on mortality.
Figure 1 illustrates differences in survival obtained for an
AHI cut-off point of 30, which exerts an influence on
mortality.

Multivariate analysis

Table 4 shows the results of the multivariate analysis,
which included four independent variables associated with
mortality: 1) age, with a hazard ratio of 1.14 (95% confidence
interval 1.06–1.22), corresponding to an increase in mortality
of 14%?yr-1; 2) AHI, with a hazard ratio of 1.05 (1.01–1.08),
which implies a 5% increase in mortality risk for each unit of
increase in AHI; 3) middle cerebral artery involvement

(hazard ratio 2.86 (1.04–7.84)); and 4) the presence of
ischaemic heart disease (hazard ratio 3.25 (1.05–10.03)).

Discussion

Earlier studies indicate that SRBDs are frequent in patients
with stroke [8–11, 19, 31, 32]. Furthermore, in the present
study, the AHI appears to be an independent prognostic
factor in such patients since mortality increases in proportion
to the AHI.

Other authors have demonstrated an increase in sleep
apnoea patients9 mortality depending on AHI. HE et al. [15]
found that those with an apnoea index of w20 exhibited
higher mortality than those with a lower apnoea index. This
mortality was due to vascular diseases, either myocardial
infarction or stroke. PARTINEN et al. [16] also detected a
higher crude vascular mortality in patients with SRBDs.
LAVIE et al. [17], in a prospective study of middle-aged sleep
apnoea patients, and LINDBERG et al. [18], in a population-
based study, also demonstrated that apnoea index or snoring
and excessive daytime sleepiness were predictors of excessive
mortality, but both failed to show increased cardiovascular
mortality among older patients, aged w60 yrs. In contrast to
these data, the present study shows a relationship between
AHI and mortality in patients with a mean age of 72 yrs. This
apparent discrepancy is probably due to the fact that the
present patients have already suffered a stroke or TIA, and,
therefore, a specific group of patients, in which age is a known
prognostic factor, are being faced. Moreover, this fact could
reinforce the idea that, when stroke has occurred, SRBDs can
be an independent prognostic factor adjusted for age, another
important prognostic factor.

There are few data showing the influence of SRBDs on
mortality in stroke patients. Despite the reduced amount of
data from the 22 dead patients, to the present authors9
knowledge, this is the largest group of first ever stroke or TIA
patients (n=161) investigated using a sleep study and follow-
up for a mean period of 2 yrs. There are few community-
based studies of long-term prognosis after acute stroke.
Taking into account some data published regarding long-term
survival after first ever stroke, DENNIS et al. [33] showed an
absolute risk of death of 15% over the first year after stroke.
Other articles included patients with recurrent stroke, yielding
a poorer prognosis [34]. Death in 22 of 161 patients represents
a mortality of 13.6% over a mean period of 2 yrs, which is
lower than expected [35]. This could be attributed to the
inclusion of TIA patients (n=39), with a better prognosis, and
a low proportion of haemorrhagic stroke in the present
setting, which has a worse prognosis [36], as well as to the
entry criteria, since patients with a previous stroke were
excluded [19]. Thus, it is difficult to put the present group of
patients in perspective in terms of general stroke mortality.
DYKEN et al. [9], in a study including 24 patients with stroke,
described a high incidence of SAS, with a 4-yr mortality rate
of 20.8%. They reported that all patients who died had
obstructive sleep apnoea. An earlier report also found that
snorers with stroke were more likely to die within a period of
6 months than nonsnorers [37]. Another report demonstrated
a poorer functional outcome in patients with stroke and
obstructive sleep apnoea [38]. The present study is the first to
show that AHI is an independent prognostic factor associated
with mortality in patients with stroke.

Another possible limiting factor in the present study is the
variability in the duration of follow-up of the patients.
However, if the survival distribution is analysed, it is apparent
that the wide range of follow-up was mainly due to the fact
that patients died over a wide period of time. All of the
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Fig. 1. – Kaplan-Meier survival estimates in patients with an apnoea/
hypopnoea index (AHI) of v30 (-----) and in those with an AHI of
o30 (––––). Greater mortality is evident in patients with an AHI
above the cut-off point of 30.

Table 4. – Cox9s proportional-hazards model (multivariate
analysis)

Hazard ratio (95% CI) p-value

Age 1.14 (1.06–1.21) 0.000
AHI 1.05 (1.01–1.08) 0.004
MCA involvement 2.86 (1.04–7.84) 0.04
Coronary disease 3.25 (1.05–10.03) 0.04

CI: confidence interval; AHI: apnoea/hypopnoea index; MCA: middle
cerebral artery.
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patients who died did so within the first 24 months; the first
censored patient was not detected until 10 months.

A number of well-identified predictive factors of mortality
in stroke were analysed in the present study, considering age
or BMI, among others, which could act as confounding
factors. The influence of age on the probability of a fatal
outcome has also been confirmed by earlier studies [39–43].
The present data demonstrated that age was significantly
greater in patients who died than in those who survived on
univariate analysis. The multivariate analysis also identified
age as an independent factor related to mortality, showing a
14%?yr-1 increase in mortality. The older the patient the more
advanced the atherosclerosis and the higher the frequency of
previous or concomitant pathological conditions. Other
known prognostic factors, such as diabetes, ischaemic heart
disease and cardiac insufficiency, showed a significant or
almost significant univariate influence, which is in agreement
with other studies [39–42]. However, some recognised
prognostic factors failed to show an independent relation
with survival, possibly because of the sample size and the low
mortality rate.

The stroke subtype showed no significant difference, on
univariate or multivariate analysis, between the two groups.
Despite the fact that haemorrhage is considered a worsening
prognostic factor, there were insufficient patients with
haemorrhage to confirm this fact.

An encephalic or brainstem location was not related to
survival. Middle cerebral vascular topography was associated
with an increase in mortality, sincew50% of patients who died
were thus affected. The presence of a nonlacunar stroke in the
territory of the middle cerebral artery was also an indepen-
dent factor associated with hospital mortality in an earlier
study [43]. This is reasonable given that extensive stroke,
which has a poorer prognosis, occurs when this vascular
territory is involved. Furthermore, middle cerebral artery
lesions are also one of the independent factors associated with
mortality, with a hazard ratio of 2.85, which account for an
almost three-fold increase in the probability of death and
early death.

Ischaemic heart disease is another independent factor that
is related to mortality in the present study, in agreement with
previous data [39–44].

However, the most interesting data in the present study are
the portable respiratory recording device results. This is
simple and validated device [27], which can easily be used at
the bedside. This is of great help to such patients, whose
management is of considerable complexity, especially in the
acute phase, when cognitive impairment and/or physical
disability is present. The availability of such data during the
acute phase may have prognostic implications not only for
survival but also for improving outcome, since the application
of nasal continuous positive airway pressure could reduce the
risk of hypertension and stroke in patients with SRBDs and
perhaps improve early rehabilitation potential after stroke
[45, 46]. In the present authors9 experience, performing full
PSG in the sleep laboratory in such patients is not easy, with
the result that the opportunity to perform a respiratory sleep
study would be lost in some cases. In the study of BASSETTI

and ALDRICH [11], full PSG was not feasible in 37.5% of
patients, when performed at a mean time of 9 days. Although
the present respiratory recording device has not been
validated for the analysis of central apnoeas or CSR, their
definition was based on respiratory parameters, specifically a
combination of thoracoabdominal movements and a ther-
mistor [28].

Thus, AHI was significantly higher in patients who died. A
tendency for more central apnoeas was observed in the group
who died, as well as a significantly more frequent CSR
pattern, present in 50%. The latter could be related to greater

extension of the stroke, which could imply a poorer
prognosis, although a satisfactory explanation is not available
for this observation since this hypothesis has not been proved.
Nevertheless, central events accounted for only a small
number of the total respiratory events. Only AHI, obstructive
events being the predominant factor, was independently
associated with mortality. Although the magnitude of this
relationship may seem low (hazard ratio 1.05), it is significant,
and establishing such a relation is enough to suggest that the
higher the AHI the higher the probability of death, adjusting
for the rest of the variables. Reduction in cerebral blood flow
in the middle cerebral artery during obstructive events could
explain how SRBDs could adversely affect prognosis in such
patients. In this sense, most patients died because of CVD or
cardiovascular disease. Therefore, SRBDs could be regarded
not only as a probable risk factor but also as a prognostic
factor.

In conclusion, the present study on mortality risk in
patients with stroke suggests that sleep-related breathing
disorders are an independent prognostic factor related to
mortality. These data require placing into clinical perspective,
especially considering the fact that two recent studies suggest
a possible positive effect of nasal continuous positive airway
pressure in stroke patients [45, 46].
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3. Palomäki H, Partinen M, Juvela S, Kaste M. Snoring and
the risk of ischaemic brain infarction. Stroke 1991; 22:
1021–1025.
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