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Introduction
Signif icant evidence indicates that sleep deprivat ion impairs 

cognit ive funct ion. We also know that even a relat ively short 

period of recovery sleep can restore normal funct ioning. 

More recently, research has found that sleep loss also 

impairs emotional perception, however i t  remains unclear 

how this impairment evolves over t ime, and i f ,  s imilar to 

cognit ive funct ioning, a br ief nap can restore healthy 

processing.

Here, we aimed to understand how sleep loss affects 

emotional perception over time, and if a brief nap can 

restore normal functioning.

Methods Summary 

Task done 3x from 21:00 – 14:30 across a night of total 

sleep deprivation (TSD). TSD Nap participants got a 90-

min nap opportunity from 12:00 – 13:30. TSD No Nap 

participants remained awake the entire protocol

Conclusions
Our f indings suggest that a night of total 

sleep deprivation ini t ial ly impairs vigi lance 

and abil i ty to normally perceive the category 

and intensity of faces ranging in emotion .  

Both a 90-min nap and circadian or t ime of 

day inf luences restore vigi lance and 

emotional categorization, but neither restore 

perception of emotional intensity .  This 

suggests that emotional categorization may 

rely heavily on processes related to vigi lance, 

while intensity rat ings may rely on more 

complex mechanisms that neither a nap nor 

circadian inf luences suff iciently restore.

Emotion Perception Results

Morphed Faces Paradigm
Facial Expression stimulus set composed of a 9-point range 

of Emotional (Happy, Angry, Sad) and Neutral faces           
(van der  Helm et  a l . ,  2010)

1) What is the Emotional Category?
Happy, Sad, Angry, or Neutral

1) Please rate Emotional Intensity of  Face:
Very low…1…2…3…4…5…6…7…8…9…Very High

Emotional Categorization

+

Each face displayed 3x in random order for 2s. 

After viewing: 

+ + +

Participants and PVT Results

46 healthy, young adults (18-35) with

usable data completed TSD Protocol

TSD Nap Group N = 20

No Nap Group N = 26

Psychomotor vigilance Task Results

10pm OE 9am OE t-score p-value 10pm MV 9am MV t-score p-value

0.7 (.01) .12 (.02) 2.9 .005 347.6 (6.0) 378.1 (13.9) 2.4 .02

Fig 1 :  Across a n ight  o f  TSD,  par t ic ipants  became s ign i f icant ly  less 

v ig i lant  f rom 10pm – 9am as measured by PVT.  OE = Propor t ion of  

Omiss ion Errors  >500ms,  MV = Median Value React ion Time.  Mean (SE). *

Fig 2 :  Across a n ight  o f  TSD,  par t ic ipants  became 

s ign i f icant ly  less successfu l  a t  correct ly  categor iz ing 

emot ional  faces (*  = p < .05) .
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Fig 3 :  Af ter  (a)  a 

nap or  (b)  

cont inu ing to  

remain awake unt i l  

the af ternoon 

sess ion,  

par t ic ipants  

showed s imi lar  

behav iora l  

pat terns,  

recover ing some 

lost  ab i l i ty  to  

correct ly.  Whi le  

on ly  the TSD Nap 

group shows 

s ign i f icant  

improvement  in  

any d iscrete 

categor ies (Anger  

and across Al l  

Emot ions,  p<.05) ,  

there was no main 

effect  or  

in teract ion wi th  

Group.

• TSD impairs Vigilance, Emotional 
Categorization, And Perception of 
Emotional Intensity

• Both a Nap and Circadian influences 
restore Vigilance and Emotional 
Categorization

• Neither a Nap nor Circadian influences 
can restore baseline perception of 
emotional intensity 

HIGHLIGHTS

Emotional Intensity

Fig 4 :  (a)  Across a 

n ight  o f  TSD,  

par t ic ipants  ra te 

emot ional  faces as 

s ign i f icant ly  less 

in tense,  par t icu lar ly  

for  the express ions 

at  the h ighest  end 

of  the normed 

arousal  ra t ings(*  = 

p < .05;  **  = p < 

.001) .  (b) At the

af ternoon sess ion,

there is no

s ign i f icant change

from Session 2,  and 

the rat ings 

remained 

suppressed 

compared to  

Sess ion 1.  There is  

no Group x  Time 

in teract ion,  

suggest ing nei ther  

group s ign i f icant ly  

a l ter  f rom the i r  

Sess ion 2 rat ings 

by the af ternoon.
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