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Obstructive sleep apnea and ischemic stroke: a risk assessment
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Dear Editor,
I have read the article entitled BStroke during sleep and ob-
structive sleep apnea: there is a link^ by Mohammad et al.
with interest [1]. The authors conducted a case-control study
to investigate the association between obstructive sleep apnea
(OSA) and ischemic stroke during sleep, which was referred
to as Bwake-up stroke (WUS).^ The Berlin Questionnaire was
used for the analysis. By logistic regression analysis, adjusted
odds ratio (OR) (95% confidence interval [CI]) of OSA for
WUS was 3.25 (1.397–8.38). I have some concerns with re-
gard to this study.

First, conditional logistic regression analysis can be
adopted for a case-control study. Assuming that the authors
could not conduct strict matching procedures between the test
and controls, an unconditional model would also be applicable
for the analysis. Since OSA diagnosis was not made using a
physiological method, its validity should be kept in mind.
Additionally, the time at which the Berlin Questionnaire was
administered is also important for the analysis. Furthermore,
the number of WUS events was 40; risk estimation by multi-
variate analysis would become unstable when the number of
independent variables increases [2, 3].

Second, Kim et al. examined the causal relationship be-
tween the preexisting OSA symptoms and the onset of acute
ischemic stroke by using the Berlin Questionnaire [4]. The
adjusted OR (95% CI) of OSA for WUS was 2.055 (1.035–
4.083). They conducted a prospective study and have recom-
mended treating OSA to prevent WUS.

Finally, Xiao et al. conducted a meta-analysis to verify the
association between WUS and sleep-disordered breathing
(SDB) [5]. Considering the mechanism of association, causal
direction from WUS to SDB seems improbable; there was no

significant association in calculating standardized mean dif-
ference of the Apnea–Hypopnea Index. However, a signifi-
cant increase in the association was observed when the severe
sleep apnea was selected for calculating pooled OR of WUS.
Nonetheless, further studies are needed to evaluate the asso-
ciation between OSA and WUS.
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