Development and validation of a new neuropsychological computerised battery to
evaluate cognitive function in patients with obstructive sleep apnea.
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Background: Obstructive Sleep Apnoea (OSA) is a common medical disorder
characterised by repetitive episodes of upper airway obstruction during sleep, usually associated
with reduced blood oxygen levels. Research has shown that OSA leads to neurocognitive
impairments similar to those demonstrated following sleep deprivation (1). These
neurocognitive impairments can be found in vigilance, memory, psychomotor speed, executive
function, language abilities and/or visuospatial constructional abilities (2,3) and can be partially
explained by varying degrees of hypoxia (tissue oxygen deprivation), hypercarbia (elevated
blood carbon dioxide) and fragmented sleep.

Aims: Our main aim is to develop a new user-friendly computerised smartphone
cognitive assessment that can discriminate performance between OSA patients and non-OSA
control participants, and show validity between neurocognitive impairments in OSA patients
and oxygen desaturation or sleep fragmentation. In the long-term, we will collect pre- and post-
treatment data to measure cognitive improvements following a new intervention to treat OSA.

Methods: To ensure internal validity, we first tested 30 healthy control participants with
the new cognitive assessment based on a computer vs. smartphone. The assessment measured
the cognitions of attention, vigilance, inhibition and divided attention using a standardised
stimulus array. The order of the computer versus smartphone versions were counterbalanced
(one-week interval) and the order of the tasks was pseudo-randomised.

Results and Discussion: We found strong correlations between the computer and
smartphone tasks, with no significant differences for errors and omissions variables. Reaction
time was significantly different between devices perhaps due to differences in system
refreshment rates and screen size, but without altering the correlation power. These results
support the use of the smartphone version for detecting cognitive impairments associated with
OSA.
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