Better performance on the psychomotor vigilance task is associated with
longer sleep duration and lower self-reported sleep need in the real world
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Introduction: The psychomotor vigilance task (PVT) is sensitive measure of
performance impairment arising from sleep loss and circadian misalignment. Some
individuals are able to maintain stable, good performance during laboratory-
imposed sleep restriction. It is unclear whether such individuals need less sleep or
whether they are more resilient to the effects of sleep loss. We aimed to
characterize the relationship between sleep duration and perceived sleep need with
PVT performance under real-world conditions.

Methods: We collected actigraphy (MotionWatch 8, CamNtech), daily sleep logs,
and the PVT (3-10 times/day) from airline pilots over a 34-day fixed work
schedule that began with a baseline (mid-morning start) and then varied between
early and late shifts. We split the participants into quartiles by mean baseline PVT
performance and calculated sleep duration, self-reported sleep need, and
percentage of sleep obtained relative to perceived need. We used analysis of
variance to compare sleep outcomes between PVT quartiles.

Results: Thirty-seven participants completed the study (3F). The mean PVT scores
over the entire study varied according to the baseline quartile split (quartile 1 [Q1]
=229.1 ms £84.9 SD; Q2 = 245.2 ms +79.9; quartile 3 [Q3] = 267.8 ms £65.2;
quartile 4 [gq4] = 331.9 ms £146.2) and remained stable irrespective of work
schedule (e.g. those in Q1 had the best performance throughout). Actigraphy-
derived sleep duration was significantly shorter among those in Q3 (64 h+1.4;p=
0.01) and Q4 (6.4 £1.5; p=0.01) compared to Q1 (6.8 h +1.3). Participants in Q1
reported needing less sleep (7.7 h + 0.7), but obtained a higher percentage of their
self-reported sleep need (90%) on average compared to those in the other quartile
categories (Q2 =7.9 h 0.6, 86%; Q3 = 8.0 h +0.8, 81%; Q4 = 8.1 h +0.7, 79%).

Conclusion: We found that participants with the best performance on the PVT
reported needing less sleep, but obtained more sleep on average than those in the
poorer performing groups. Our findings confirm that longer sleep duration is
associated with better PVT performance and suggest that sleep need may differ
between individuals who are defined resilient and vulnerable according to the
PVT.
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Figure 1. Study protocaol for pilots
participating in the study. Dark gray
= flights, light gray = approximate
sleep.

Figure 2. PVT reaction time by study block for each individual in
each of the quartile groups

¥ PVT mean and variability for those in Q1 (early: p < 0.01; midday: p <
0.01; late: p < 0.01), Q2 (early: p = 0.02; midday: p < 0.01; late: p <
0.0001), and Q3 (early: p < 0.01; midday: p < 0.01; late: p < 0.01)
increased in each of the duty blocks relative to baseline

¥ Participants in Q4 increased in variability for each duty block relative
to baseline, but the mean PVT score did not change (early: p = 0.23,
midday: p = 0.32; late: p = 0.46)

ACKNOWLEDGEMENTS

Research supported by NASA's Human Measures and Performance
Project of the Airspace Systems Program.

REFERENCES

Lim J and Dinges DF. A meta-analysis of the impact of short-term sieep deprivation on cognitive
variables. Psychol Bull; May 2010; 136:375-89.

Dennis LE, Waohl RJ, Selama LA, Goal N. Healthy adults dispiay long-term trait-like neurabehavioral
resilience and vulnerability to sleep loss. Scientific Reports; Nov. 2, 2017, 7:14889.

Van Dongen, HPA, Bender AM, Dinges DF. S iividual diff in sleep h

and circadian rhythm Contributions to neurcbehavioral impairment during sleep deprivation. Accid
Anal and Prey; Mar2012, 45:11-16




