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Conclusion: In this sample of young adults, sleep dosages ending 
in the morning (at 11:30) appear to provide considerable protec-
tion against cumulative performance deficits from sleep restricted 
to 4h-6h/day over 10 days, suggesting that the afternoon circadian 
promotion of wakefulness can sustain behavioral alertness even 
over multiple days of repeated sleep restriction.
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Introduction: Total sleep deprivation (TSD) causes profound vigi-
lant attention deficits, with large, trait-like individual differences, as 
evidenced convincingly by response lapses on the psychomotor vigi-
lance test (PVT). There is debate, however, about the role of vigilant 
attention deficits in the effects of TSD on other speeded perform-
ance tasks besides the PVT. We addressed this issue by testing 
whether PVT response lapses are related to delays in responding to 
stimuli under strict deadlines in two decision making tasks.
Methods: N=54 healthy adults (aged 21-38y; 31 females) com-
pleted an in-laboratory TSD study. Following a 10h baseline 
sleep opportunity, cognitive testing occurred after 25h and 29h 
of  TSD (09:00 and 13:00). Testing included an AX continuous 
performance task with switch (AX-CPTs), which is a dynamic 
decision making task requiring subjects to respond to a fre-
quently occurring cue-probe combination; an identical pairs 
continuous performance task (CPT-IP), which is a 1-back go/
no-go task; and a 10min PVT. Lapses (RTs>500ms) on the PVT 
and target accuracy on the AX-CPTs and CPT-IP were calcu-
lated as indices of  vigilant attention. Intraclass correlation coef-
ficients (ICCs) were used to quantify the stability of  individual 
differences, and absolute rank-order correlation (|ρ|) was used to 
compare the three indices.
Results: The stability of individual differences ranged from fair 
to substantial (PVT: ICC=0.44; AX-CPTs: ICC=0.73; CPT-IP: 
ICC=0.31). The rank-order correlation between the AX-CPTs and 
CPT-IP vigilant attention indices was relatively high (|ρ|=0.44), 
whereas correlations with PVT lapses were much lower (AX-CPTs: 
|ρ|=0.14; CPT-IP: |ρ|=0.04).
Conclusion: Individual differences during TSD were moderately stable 
for each index of vigilant attention, but the relationships between PVT 
lapses and the other indices were weak. This suggests that any or all of 
the indices considered here are not pure measures of vigilant attention, 
or that vigilant attention may constitute multiple, distinct constructs.
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Introduction: Sleep loss negatively impacts many aspects of 
neurobehavioral performance, including sustained attention and re-
action times. However, the time course of recovery from chronic sleep 
restriction (CSR) is not well understood. To explore this, we assessed 
the effects of 3 weeks of CSR followed by 1 week of recovery on psy-
chomotor vigilance task (PVT) performance in healthy adults.
Methods: 8 healthy adults (27–71; 4f) participated in a 37-day in-
patient study. The study consisted of 6 baseline (BL) days with 
8–16 h time-in-bed, followed by 3 weeks of CSR (5-5.6h time-in-
bed at night), and 1 week of recovery (RC; 8-10h time-in-bed). 
Sustained attention was assessed by 10-minute visual PVTs admin-
istered every 2h starting ~5h after wake (~4/day). Linear and gener-
alized linear mixed models were used to compare average reaction 
times (RT) and number of lapses, respectively, from the last 3 days 
of baseline, CSR, and recovery.
Results: Average RT was almost twice as long at the end of CSR 
compared to baseline (p<0.0001). Moreover, it remained significantly 
slower than baseline by roughly 173ms, even after 1 week of recovery 
(p<0.0001). Similarly, there was a threefold increase in the number 
of lapses at the end of CSR compared to baseline (p<0.0001) which 
remained elevated after one week of recovery (p<0.0001).
Conclusion: One week of recovery sleep of 8-10 h/night following 
3 weeks of chronic sleep restriction was insufficient for full re-
covery of sustained attention as assessed by PVT reaction time and 
number of lapses. This suggests that chronic sleep restriction has 
consequences on neurobehavioral performance that do not fully 
dissipate within one week.
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Introduction: Experimental sleep restriction is associated with 
elevated daytime cardiac activity, including heart rate (HR) and 
blood pressure (BP). However, some studies have found changes 
in systolic (SBP) but not diastolic blood pressure (DBP) or found 
changes in neither. Although findings are mixed, there may be a 
dose-response effect of cumulative sleep loss on daytime cardiac 
activity, such that HR and BP increase above basal levels with add-
itional nights of insufficient sleep. This study examined changes in 
cardiac activity during experimental sleep restriction.
Methods: We used multilevel models with random effects for indi-
viduals to analyze data from 15 healthy males (M=22.3 years old, 
SD=2.8) in an 11-day inpatient protocol consisting of three nights 
of 10-hour/night baseline sleep opportunity, five nights of sleep re-
striction (5-hour/night sleep opportunity), and then two recovery 
nights (10-hour/night sleep opportunity). HR and BP were meas-
ured approximately every two hours during wake.
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