FH-HAIME] 1(2): 156-162, 1994 O MO

Eyeblinks, EP Augmenting  Reducing and Personality

Sung Hoon Lee, M.D.,* Richard ]J. Haier, Ph.D.**

——ABSTRACT

Objectives : Eyeblinking varied depending on individual cognitive abilities or personality
traits thought to related to brain mechanisms of sensory modulation. This study explored whe-
ther personality traits are related to the rate of eye blinks and how eyeblink and evoked potential
augumenting-reducing(EPAR) interact.

Methods : Forty four students were studied with EPAR topography to explore how eyeblinks,
personality and EPAR interact. The Zuckerman Sensation Seeking Scale(SSS) and Eysenck
Personality Questionnaire(EPQ) were used as personality measured by a stimulus response
program during EP study.

Results © Rate of blink increased as intensity of light increased. The General(GEN), Thrill
and Adventure Secking(TAS), Experience Seeking(ES) and Disinhibition(DS) subscales in
SSS and Extraversion-Introversion(E) subscale in EPQ showed significant negative correlations
with number of eyeblinks in the hightest intensity of light, whereas Neuroticism(N) subscales
in EPQ showed a positive correlation. Correlation between number of eyeblinks with the brigh-
test light and EPAR slope varied topographically. The strongest positive correlation was noted
in right posterior temporal area.

Conclusion : High sensation seekers blinked significantly fewer times than lower sensation
seeker did. Higher personality correlations with eyeblink than with EP may imply that the
eyeblink works as a primary filter since it is more directly related to central mechanisms of
sensory modulation than EP. The right posterior temporal area may play an important role
in modulation of visual stimuli.
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Introduction

Blinking is thought to be related to certain cogni-
tive processes. Telford and Thompson(1) showed
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that the rate of blinking was low during concentra-
tion and intense mental activity. Wood and Hassett
(2) found eye blinks increase during solving difficult
problems. Stern et al(3) reported the immediate ef-
fect of externally directed attention is a reduction
in blink rate and blinks tend to occur during mome-
nts of decreased attention. However, stimuli poten-

tially injurious to the organism elicit reflex blinks(3).
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High arousal stimuli containing auto accident scenes
induced a higher eye blink rate than low arousal
stimuli{4). Unfocused or rapidly changing internal
states such as disorientation, emotional excitement,
frustration and anxiety seem to be associated with
a high rate of blinking(5, 6). Stern et al(3) also repo-
rted higher levels of activation are associated with
elevated blink rates.

In general blinking rate decreases during atten-
ding, interesting stimuli or concentrated mental acti-
vity and blinking rate increases during anxiety and
anxiety inducing stimuli. Individual differences in
eyeblink rate may be related to individual differences
in cognitive abilities or to personulity traits thought
to depend on brain mechanisms of sensory modula-
tion. Sensation-seeking(7) and introversion extrave-
rsion(8) are two such traits. Although the evoked
potential augmenting-reducing(EPAR) has been
used in measuring sensory modulation, interaction
of eyeblink and EPAR has not been studied. This
study explored whether these personality measures
are related to the rate of eye blinks and how eyeblink
and EPAR interact.

Method

Subjects

Two hundred seventy one male freshmen at the
University of California, Irvine were originally scree-
ned on vertex EPs. Each volunteered after a request
for research subjects was mailed to all freshmen. Fo-
1ty four students who showed augmenting or redu-
cing in the upper or lower 25% of the distribution(9),
were selected to participate in a separate topographic
EP and eyeblink study. All subjects were 18 years
old. At the original EP screening all subjects comple-
ted the Zuckerman Sensation Seeking Scale(SSS)
(10) and Eysenck Personality Questionnaire(FPQ)
an.

The Forty four selected subjects include twenty

one who had EPAR slopes>=>3.40 and twenty three
who had slopes<<—2.50. These cutoffs represented
the upper and lower 25% of the EPAR slope distri-
bution. These subjects returned for further EP testing,
as described below, including a new determination
of EPAR slope.

Measures

Blinking : Subjects sat in a darkened room and
viewed light flashes on a traslucent screen(25X27
Cm) located 1m in front of them. Four intensities
of light were displayed : 6, 37, 84 and 214 fi-c.(mea-
sured at the screen, footcandles were equivalen—t to
footlamberts). Each light flash had a duration 40
msec . a total of 480 flashes were presented at one
per two seconds, with 120 trials at each intensity.
The system for displaying the light stimuli used a
computer controlled Kodak carousel slide projector
fitted with an llex No. 4 Synchro-electronic shutter.
Subjects were wired with 32 gold disc electrodes for
evoked potential measurement. Note this apparatus
was different from the one used in the original EP
screening. Eye blinking was monitored with lead Fpl
and any trial which had the amplitude on Fpl excee-
ding 127 microvolt was regarded as an eyeblink. The
number of eyeblinks was automatically obtained by
a stimulus response program(12). The number of
eyeblinks at each intensity of light was recorded.

Evoked potentials . Amplified and filtered 32 leads
of EP data were recorded by a stimulus response
program. Trials where eyeblinks or other movement
artifacts occured were automatically excluded from
the EP average. Eps were first detrended using linear
regression and then digitally filtered to remove fre-
quencies below 3.5 Hz and above 35 Hz as described
elsewhere(13). Eps were measured by area integra-
tion for P100(72—108 ms), N120(104—136 ms) and
P200(128—172 ms). The solpe of N120 amplitudes
at the four intensities of light as a function of log
luminance was calculated by the method of least
squares and served as the EPAR measure : positive
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slopes indicate augmenting and negative slopes indi- Table 3. Correlation between slope and number of
cate reducing. Topographic map was created by inte- blinks in the brightest light
rpolation from the 32 known values on an approxi- Areas Correlation
mately equal area projection of the sagittal cortical Frontal (Fz) —0.056
surface(14). Central(Cz) —0.064
Ocdpital(Oz) - —0.300
Right temporal(TTy)** 0.409*
Result & P xn
Left temporal(TT)) 0.051
Two-tailed, df=37, *p<{0.01
Subject blinked an average of 141.2 times(sd=104. **Interpolated lead between Ty and Ts.
7) among the 480 trials(29.42% ). Rate of blink inc- ***Interpolated lead between Ts and Ts.

reases as intensity of light increased and the rate
of blink in the hightest intensity of light was 44.42%
(Table 1). The correlations between eyeblink rate

tion-seeking on Thrill and Adventure Seeking(TAS)
and Experience Seeking(ES) subscores and fewer
eyeblinks(TAS ; r=—0.38, ES ; r=—042, p<0.01).
The neuroticism(N) scale showed a significant positive
relationship with eyeblinks(r=0.31, p<{0.05).

Corrlations between the number of eyeblinks in the

and personality scores are shown in Table 2. Overall,
as the intensity of light increased, there were more
blinks and the magnitude of the correlations increa-

. i ith high - . . .
sed. The strongest correlations were with high sensa brighest light(where the variances wre greatest) and

Table 1. Eyeblink rates at different intensities of li- slopes on the 32 leads were tested, then a correlation
ght map was created(Fig. 1). Summary of correlations are
Intensities of Eyeblink presented in Table 3. The strongest correlation was
light X sd Rate of blink* noted in right posterior temporal area, whereas other
6 frc 147 12.2 12.25% areas did not show any significant correlations(Fig.

37 fic 31.8 28.1 26.50%

1, Table 3).
84 fic 41.3 33.1 3442%
214 ftc 53.3 37.6 44.42% . .
- Discussion
Combined 141.2 104.7 29.42%

number of eyeblinks/number of flashes(120) As the intensity of light increase the rate of eyeb-

Table 2. Correlations between number of eyeblinks at each light intensity and personality scores

Scales X o r with eyeblink :
6ftc 37ftc 84fwc 214ftc Combine

GEN 45.2 9.3 —0.05 —0.05 —0.14 —0.31* —0.18

TAS 49.8 11.1 —0.11 —0.30*% —0.35% —0.45** —0.38%*

ES 44.5 7.4 —0.22 —0.32* —0.43%* —0.44** —0.42**

DS 47.1 8.7 0.08 —0.22 —0.29* —0.37* —0.28

BS 459 7.8 0.03 —0.00 —0.14 —-0.19 —0.11

E 15.2 4.7 0.01 —0.02 —0.26 —0.33* —0.26

N 8.7 4.5 0.18 0.27 0.34* 0.28 0.31*

P 4.6 2.5 0.12 —0.03 —0.14 —0.19 —0.11

Two-tailed, df=42, *p<<0.05, **p<0.01 :
GEN(General), TAS(Thrill and Adventure Seeking), ES(Experience Seeking)
DS(Disinhibition), BS(Boredom Susceptjbility), E(Extraversion-Introversion)
N(Neuroticism), P(Psychoticism)
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link increased across all subjects. This is consistent
with the idea that eyeblinks work as a protective
response to intense stimuli(3). Blinking response
also varied according to individual capacity of sen-
sory modulation as measured by sensation seeking.
High sensation seekers may better tolerate high inte-
nsity stimuli(15).

Significant correlations between EP slope and Zu-
ckerman SSS have been found in some subscales(7,
15, 16). In this study, the numbers of eyeblinks at
the highest intensity of light(214 ftc) were significan-
tly correlated with all subscales except Boredome

Susceptibility(BS) in SSS and Neuroticism(N), Psy-
choticism(P) subscale in EPQ. The higher persona-
lity correlations with eyeblink than with evoked po-
tentials may imply that the eyeblink works as a pri-
mary filter since it is more directly related to central
mechanisms of sensory modulation than evoked po-
tentials.

The correlation pattern between number of eyebli-
nks and EP solpes on 32 leads revealed significant
postitive correlation in the right temporal area. This
positive correlation is least likely from any artifact
effect of blinking because of the distance between
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Fig. 1. Cormelation map between number of blinks in the brightest light and slope on 32 leads. Black areas,
higher than 0.322 in rvalue, indicate statistical significance(two-tailed, p<<0.05).

Abbreviations are as in Table 2.
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posterior temporal and prefrontal area. Right poste-
rior temporal and parietal areas have been related
visuospatial function(17, 18). The significant corre-
lation of this area in our study may have some psy-
chophysiological implication.

Volkman(19, 20) reported that the suppression of
primary visual cortex arises as a corrolary to the
efferent discharge that close the eyelids. The evoked
potentials in some other cortices may be augmented
to compensate the visual suppression which occured
during blinking, in case of excessive eyeblink from
strong tendency of lower sensation seeking. As seen
in Fig. 1 and Table 3, the occipital area had a nega-
tive correlation between number of blinks and slope
although its significance was not less than 0.05(r=—
0.300, p=0.06 on Oz). This negative correlation indi-
cates that visual cortex and eye lids work in the same
directionas Volkman reported. But other areas espe-
cially the right posterior temporal area may comple-
ment the response occuring at visual cortex and eye
lids as Fig. 1 suggests. The right posterior temporal
area may play an important role in modulation of
visuospatial stimuli.

Some studies(21, 22, 23) suggest that central dopa-
minergic activity may affect rate of eyeblink. AThey
also found an inverse correlation between platelet
monoamine oxidase(MAQ) activity and eyeblink
rate in schzophrenia. Negative correlations between
platelet MAO levels and augmenting of EPs have
been found in patient groups(24) and in students
showing sign of affective disorder(25). Von Knorring

and Perris(16) reported that EP augmenters are cha- -

racterized by low levels of serum dopamine beta hy-
droxylase(DBH) and CSF 5HIAA(serotonine meta-
bolite), HVA(dopamine metabolite) and endor-
phine. Johansson et al(26) found the negative rela-
tionship between sensation seeking and DBH, MAO
and CSF endorphine levels. Although comprehen-
sive summary of their interaction is difficult because
of the wide variety of subjects, these findings suggest

that eyeblinks, evoked potentials, monoamine acti-
vity and personality are inter-related.
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