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INTRODUCTION

Supervised PSG in the sleep lab is the
gold standard for objectively measuring
nocturnal sleep in clinical trials.
However, variation between nights can
be high for many of the endpoint
variables, especially in disorders such as
insomnia or Alzheimer’s, affecting the
power of a trial if sleep is the primary
endpoint.

On the other hand, the amount of efforts
and costs involved in PSG often
prohibits repeated measurements, which
supposedly would lead to reduced
variance due to averaging. We
previously tested a self-applicable
reduced EEG montage to allow such
low-cost measurement at a subject’s
home over several nights (1) with
resulting variables that are statistically
equivalent to those from PSG. The goal
of this investigation was to find evidence
in this data that multiple measurements
can indeed reduce the variables’
variance and thus potentially improve the
power of a trial.

METHODS

A reduced electrophysiological montage including 2
electrodes placed above the outer cantus of the left
eye and below the outer cantus of the right eye, both
referenced versus a mastoid, was used by 20 healthy
subjects (aged 18-32 years) for five nights in a row.
While the subjects were instructed to apply the
electrodes by experienced personnel before the first
night, they self-applied the same montage
independently for all remaining four nights.

All recordings were analyzed using a validated
computer assisted scoring system. To not only
demonstrate the reduction in variance but also to show
that such reduction could increase the power of tests,
we chose to compare two groups of subjects based on
their sex (8 male, 12 female), using variables known to
differ between males and females (sleep efficiency
SEFF, frequency of awakenings FAW, wake after sleep
onset WASO) and a t-test for independent samples. To
account for a potential first-night-effect we compared
night 2 with the average over nights 2-5.

RESULTS

While the groups showed no significant differences,
a clear difference in the variables’ standard
deviation between a single night and the average of
four nights was visible: 3.41 (male) and 4.75
(female) for FAW after 4 nights vs. 8.38 and 8.00 for
a single night; 8.10 and 7.16 for WASO vs. 11.93
and 8.80; 3.79 and 2.22 for SEFF vs. 5.05 and
2.81.

At the same time the effect size increased after
averaging: 3.07 (average of 4 nights, 95%
confidence interval (CI): [-1.03 .. 7.18) vs. 0.38
(single night, CI: [-4.91 .. 5.66]) for FAW, 5.14 (CI:
[-2.09 .. 12.37]) vs. 3.00 (CI: [-6.72 .. 12.72] for
WASO, -1.84 (CI: [-5.14 .. 1.46]) vs. -1.44 (CI:
[-5.12 .. 2.24]) for SEFF. This resulted in
considerable decreases of p-values for the
respective differences: from .883 (comparing single
nights) to .133 for FAW, from .535 to .153 for
WASO, and from .422 to .244 for SEFF.
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CONCLUSION

The changes in p-values clearly point toward
increased power of the respective tests, providing
evidence for the hypothesis that multiple
measurements can deliver more robust results in
terms of variance. This emphasizes the
importance of multiple measurements, one of
which could be a low-cost alternative to PSG.DISCLOSURES
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