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Potential Significance of Eyeblinks as a Behavior Marker
of Neuropsychiatric Disorders

Jihoon Oh, MD,' Jaeseung Jeong, PhD’

!College of Medicine, The Catholic University of Korea, Seoul, Korea
’Department of Bio and Brain Engineering, KAIST, Daejeon, Korea

The primary purpose of this review is to present an overview of relationship between human spontaneous eyeblinking and internal
cognitive processes. The second purpose is to address the neural substrates of human eyeblinking based on recent studies focusing on
the central dopaminergic system and to explore the significance of spontaneous eyeblinks in neuropsychiatric disorders. We reviewed
recent and previous studies on eyeblink patterns under various cognitive tasks. We also reviewed neural substrates of eyeblinking,
particularly based on the central dopaminergic system. This paper suggests that spontaneous eyeblinks are highly correlated with var-
ious cognitive processes and the activity of central dopaminergic system. Various neuropsychiatric disorders are related to the altera-
tion of the occurrence of eyeblinking. Spontaneous eyeblinking is the unique human behavior that occurs regularly without conscious
effort. It is known that the rate of eyeblinking is modulated by internal cognitive processes and dopamine-related neuropsychiatric
disorders. Further research is required to how the temporal dynamics of spontaneous eyeblinking is correlated with the disease activi-
ty and progression.
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Factors increasing eyeblink rate Factors decreasing eyeblink rate
~—— Neuropsychiatric disorders ——— ¢~ Neuropsychiatric disorders ———
« Schizophrenia'93: * Parkinson's disease
« Tourette's syndrome®4 « Cocaine user
« Spasmodic torticollis'” * Attention deficit/hyperactivitiy
* Prader-Willi syndrome*® disorder, ADHD
/ Factors affecting
Cognitive processes and eyeblink rate — Cognitive processes and —
internal states internal states
ncrecse s xtinn?) « Visual attention's Decrease
* Excitation”
« Anger” ¢ Auditory attention'®
« Conversation? * Working memory?”
* Memorizing?” * Day dreaming?’
« Recall of pictorial stimuli'2 + Visual pursuit?!
« Recall of verbal stimuli'?) * Reading'®=”
* Gaze shift?? L * Auditory Stroop task®
Fig. 1. Various factors affecting eyeblink rates.
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Fig. 2. Eyeblinks distribution near the vocal response during audi-
tory Stroop task. In a short trial that lasted 2 to 3 seconds, most
eyeblinks occured near the vocal response. Subjects were classi-
fied into three groups by the distribution of eyeblinks. A : The sub-
jects who blinked mostly before the vocal response (n = 23). B :
The subjects who had a peak location after the vocal response (n
= 2). C : The subjects who blinked both before and after the vocal
response (n = 3).

Table 1. Studies on the temporal dynamics of spontaneous eyeblinking

Author Year Method N Stimulus type Main conclusion
Orchard LN 1991 EOG 6 Vision 36% of total eyeblinks ocurred near the line change saccades.
Fukuda et al. 1994 Video 10 Vision, Audition  Eyeblinks were suppressed during the processing of presented stimuli,
regardless of stimulus modalities.
Ichikawa et al. 2004 EOG 8 Vision Eyeblinks were mainly distributed at the end of each task.

Stimulus difficulty modulated the interval between stimulus offset and
eyeblink timing.

Oh et al. - VEOG 23 Vision, Audition

Eyeblinks were closely associated with vocal responses during the

performance of the Stroop task on a short time scale.

Oh et al. - VEOG 34 Audition

During the stimulus period, eyeblinks decreased as the level of the

task difficulty increased , and faciliated following (<1 sec) the
response.
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