
RESULTS
There were 9-14 sleep periods per participant for which both ACT and PSG were
available (daytime nap and nighttime sleep). Agreement between the two measures
can be seen using the Bland-Altman concordance technique [5] (Figure 2).

We performed correlations between PSG and actigraphy measures of SOL, covarying
prior wakefulness and age at assessment (nested within subject). The median partial
correlation was r=.88 (p<.01), with a range of r=.24 to r=.97 (Figure 3).
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INTRODUCTION
Actigraphy is a non-invasive, objective measure of sleep useful for long
periods of data collection in field settings [1,2]. Currently, sleep onset
latency (SOL) is not an established measure with adequate validity for
research purposes in young children [3].

This study evaluated the validity of actigraphy as a measure of SOL in
young children by making comparisons with polysomnography (PSG), the
gold standard.

METHODS
Eight healthy children (3 males) were studied at three longitudinal time
points (2.5-3.0 years, 3.5-4.0 years, 5.5-6.0 years).

Children wore Actiwatch 64 wrist actigraphs (1 min epochs; medium
sensitivity) while following a strict sleep schedule (>12.5h time in bed) for
at least 5 days prior to each of five randomly-ordered, home-based, PSG
recordings (Figure 1).

Sleep assessments occurred after 4h, 7h, 10h, 13h, and 16h of prior
wakefulness. Visual sleep stage scoring used 30-sec epochs from C3/A2.
Lights-out was marked concurrently on PSG and actigraphy recordings
with event markers. Sleep-onset was scored as the first epoch of stage 2
sleep for PSG and the first of three consecutive epochs of scored sleep
after lights out for actigraphy [4]. Concordance was assessed with Bland-
Altman plots [5].
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Figure 1. Actogram of a subject showing the timing of the 5 different
PSG recordings (4h, 7h, 10h, 13h, 16h prior wakefulness). Note: =
event marker (lights-out); PSG=corresponding PSG data; blue = scored
sleep; indigo = SOL.

DISCUSSION
These results indicate adequate validity of ACT for SOL when scored with strict
methods [4]. Of the 8 subjects, 5 showed high concordance between ACT and PSG.
Correlations were very low in 2 subjects. When 3-5 epochs of scored sleep after
lights-out is followed by a longer interval (>15 min) of scored wakefulness, SOL is
underestimated by ACT (Figure 4). We propose further analyses (a) evaluating
alternate scoring methods for estimating sleep onset in young children for sleep
periods occurring at different levels of sleep pressure and (b) determining how many
nights of ACT are needed for reliable measurement of SOL.
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Figure 3. Scatterplots of associations between PSG and
ACT measures SOL for 8 individual subjects. Note:
Individual points on scatterplots in red indicate instances
when ACT underestimated SOL as compared to PSG.
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Figure 2. Bland-Altman plots: Systematic bias towards actigraphic underestimation of sleep onset latency decreases with increasing sleep pressure. 
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Figure 4. Subject 1 actogram (left panel): Example of when the ACT-estimated SOL
failed to agree with PSG (ACT SOL=3 min, PSG SOL=43 min). Subject 1 scatterplot
(right panel): Example of association with one possible alternate scoring rule (ACT
SOL=40 min, PSG SOL=43 min). Note: = event marker (lights-out).
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