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Introduction: Sleep restriction has adverse effects on performance and neurobehavioral 
function. However, the mechanism of impaired performance and neurobehavioral function 
has not been studied yet.  
Objectives: We examined the effect of insufficient sleep on cerebral blood flow and cognitive 
function in 8 healthy adults (mean age 22.4 years).  
Methods: All participants were in bed for 8 h (sufficient sleep), and for < 4 h (insufficient 
sleep). The oxyhemoglobin (oxyHb) level by a word fluency task was measured with a near-
infrared spectroscopy recorder on the morning following sufficient and insufficient sleep 
periods. Wisconsin card sorting test (WCST), continuous performance test (CPT) and N-
back test were evaluated on the same days.  
Results: The peak oxyHb level was significantly lower in the left and right frontal lobes after 
insufficient sleep than after sufficient sleep (left: 0.25±0.10 vs. 0.70±0.29 mmol, P < 0.05; 
right: 0.23±0.13 vs. 0.73±0.22 mmol, P < 0.05). There was no significant difference in the 
number of words generated during the word fluency task between sufficient and insufficient 
sleep states. The percentage of correct responses on CPT after insufficient sleep was 
significantly lower than that after sufficient sleep (86.6±10.2 vs. 96.0±4.9 %, P < 0.05). The 
reaction time of WCST was significantly longer after insufficient sleep than after sufficient 
sleep (76.6±13.4 vs. 70.6±16.2 sec, P < 0.05).  
Conclusions: One night sleep restriction decreased the concentration changes of oxyHb in 
brain tissue, leading to impaired cognitive function. 
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