Graefes Arch Clin Exp Ophthalmol (2009) 247:939-946
DOI 10.1007/s00417-008-1028-8

NEURO-OPHTHALMOLOGY

Frequent spontaneous eyeblink activity associated
with reduced conjunctival surface (trigeminal nerve)

tactile sensitivity

Michael J. Doughty - Taher Naase - Norman F. Button

Received: 14 October 2008 /Revised: 15 December 2008 / Accepted: 22 December 2008 /Published online: 20 January 2009

© Springer-Verlag 2009

Abstract

Background A number of recent studies have reported high
spontaneous eyeblink rate (SEBR) values in apparently
normal subjects, but the reasons for this are unclear.
Methods An assessment was made of SEBR, in 60
educated adult male subjects aged between 22 and 40 years,
over a period of 5 min in silence. Half of the subjects were
classified as having frequent eyeblink activity. All subjects
also had their corneal and conjunctival touch (tactile)
sensitivity assessed with a Cochet-Bonnet aesthesiometer
immediately after the video recording of SEBR.

Results SEBR ranged from 4.6 to 43.5 (mean 18.6)
eyeblinks/min. The SEBR was 26.8 + 6.0 eyeblinks/min
for those with frequent eyeblink activity as compared to just
10.3 + 3.5 eyeblinks/min for those with normal eyeblink
activity (p<0.001). There was no difference in palpebral
aperture or exposed ocular surface area between the two
groups. The average central corneal sensitivity was only
marginally different between the two groups (56.8 +
2.8 mm vs 58.5 = 2.3 mm) but the conjunctival threshold
sensitivity was substantially different (at 23.8 = 4.3 mm vs
28.5 £ 3.5 mm; p<0.001). SEBR was inversely correlated
with the conjunctival sensitivity in those with frequent
eyeblink activity (p<0.001).

Conclusions Our study provides a clue as to the mechanism
of inhibition of spontaneous eyeblink activity, namely that a
certain level of ocular surface (conjunctival) sensitivity is
required to keep SEBR low.
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Introduction

A spontaneous eyeblink activity is characteristic of normal
healthy and awake individuals [1-7]. It can be easily
assessed by counting or recording (including by electro-
myography) the number of eyelid closure events over a
finite period of time to allow calculation of a spontaneous
eyeblink rate (SEBR; also known as the eyeblink rate or
EBR, or simply as the blink rate or BR).

Observations on healthy subjects reveal a wide range of
SEBR values from as low as around 2 eyeblinks/min to as
high as 55 eyeblinks/min [7-11], regardless of whether
manual or more automated methods of eyeblink recording
are used. The SEBR can change substantially according to
the status of a subject while the eyeblink observations are
being made. From a simple and task-related perspective, it
can also be shown that the SEBR values broadly segregate
into three groups [7]. Lowest values of SEBR can be
expected to be associated with reading-related activities,
while commonly-reported ‘normal’ values are those asso-
ciated with a resting state, without speaking and in silence
(also considered as being ‘unoccupied’ activity). In the
absence of any disease or neurological problems, the
highest SEBR values can be expected to be associated
with subjects engaged in some form of conversation, or
other substantial person-to-person interaction [7], perhaps
even in television newscasters [10].

There are other reasons why SEBR can increase. The
exposure of the eyes and facial skin to any form of adverse
environment can be expected to be associated with an
increased SEBR, which is presumably linked to stimulation
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of exogeneous (trigeminal) receptors. Such adverse stimuli
include exposure to pollutants, noxious chemicals, extremes
of temperature and/or humidity, and other physical factors
such as air flow (drafts) across the eyes and face [12—16].
Eyelid closure can also be induced by more obvious tactile
stimulation, with a blink reflex being elicited by mechanical
contact of the cornea [17-19].

A number of investigators have undertaken studies to
assess whether the spontaneous eyeblink rate can be linked
to actual measurements of ocular surface sensitivity. A
substantial reduction in corneal sensitivity, achieved with
topical anaesthetic eyedrops, has been repeatedly observed
to be associated with a similarly marked reduction in SEBR
[20—24]. This overall effect does not mean however that it
will be observed in all subjects [20-22, 24], and no
substantial effects of presenting a presumed topical anaes-
thetic (cocaine as eyedrops) were noted on eyeblink activity
in a much older study [1]. An analysis has been made to see
if the reduction in SEBR could be systematically correlated
to the reduction in corneal sensitivity by anaesthetic action
and, while a trend was evident (r>0.41), it was not
statistically significant (p>0.1) [21]. In a later analysis,
with a much larger number of subjects, the conclusion was
drawn that there was no obvious correlation between pre-
anaesthetic and post-anaesthetic eyeblink rates [24]. From
these studies [20-24], it might be concluded that, despite
the overall effect, a certain level of corneal sensitivity could
not be linked to a specific eyeblink rate, at least over the
relatively narrow range of normal eyeblink activities [7].

Our study was designed to further explore whether
SEBR could be linked to objective measures of ocular
surface sensitivity, both by specifically comparing larger
and better matched groups of individuals with normal and
frequent eyeblink activity, and also extending the analyses
to include evaluation of the bulbar conjunctiva.

Materials and methods

Sixty healthy male adults voluntarily agreed to serve as
subjects, and were paid a small honorarium for their
participation. After approval of all protocols by Glasgow-
Caledonian University ethics committee, subjects were
recruited by personal contact or by an e-mail-based request
for participants. The subjects, all academic staff members
or graduate students, were given a verbal and written
explanation of the protocols, and then provided written
consent. The criteria for inclusion were that the subjects
should be aged between 20 and 40 years, be male,
ambulatory and without any major health problems.
Subjects should not be taking medications for cardiovascu-
lar or endocrine conditions, or any form of neurological or
neuromuscular disorders. The subjects should be free of
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any significant eye disease, have a negative history for
ocular surgery, habitual contact lens wear or any clinically
significant binocular vision problems. Lastly, the subjects
should not have significant refractive error (>2.5 DS) that
could interfere with the simple viewing task presented
during eyeblink recording.

On arrival at the eye clinic examination room between
11.00 and 17.00 hours to limit the chance of any diurnal
effects on eyeblink rate [25], all subjects were asked to be
seated and then complete a questionnaire on eye symptoms,
about health and medication use [26]. Details of any ocular
symptoms were obtained, along with information on any
conditions where eye discomfort was noted (provocative
stimuli). To compare such responses, the number of
reported symptoms was added up, a note taken of how
frequently any symptoms might be experienced, and also
whether there were any known stimuli that provoked their
symptoms (even if these were not being experienced at the
time of assessment). A cumulative weighted score was
calculated, the highest values of which could be over 20 for
an individual with severe dry eye problems. The question-
naire also collected data about smoking and alcohol use.
This questionnaire was completed over a 5 min period as
the subjects adapted to the lighting, temperature and
ambient humidity of the room. The lighting level at the
target was set at close to 350 lux by the cool white
fluorescent room lighting, and the average values for
temperature and humidity were routinely between 18°C
and 21°C and 31% and 40% respectively, as provided by
local and central room environment controls. Once the
questionnaire was completed and the investigators were
satisfied that the subject was suitable for further evaluation,
assessments were made of both the eyeblink activity and of
the sensitivity of the ocular surface to a tactile (touch)
stimulus.

The spontaneous eyeblink activity in primary eye gaze
was recorded in a very specific fashion following an
established protocol [24, 27, 28]. No specific training
sessions were undertaken, and a video recording was made
over a 5-min period with the subject and examiner
maintaining silence, and with no cues given as to the
passage of time. A digital camera system was used at
25 f.p.s. so that the occurrence of any eyeblink event could
be verified by frame replay [24], as opposed to using a
paper trace-based event marker [27]. An eyeblink event was
considered as any substantial downward movement of the
upper eyelid regardless of whether the movement was a
complete one (resulting in complete eyelid closure),
although any eyelid twitching was ignored. After the
eyeblink recording, the ocular surface sensitivity of the
right eye was assessed with a Cochet-Bonnet aesthesiom-
eter [29]. The instrument was mounted on a custom-
designed cradle attached to a slit-lamp biomicroscope [24]
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such that the location, angle and speed of presentation of
the nylon filament could be smoothly controlled. For these
studies, the tactile sensitivity was assessed close to the apex
of the cornea (essentially the pupil centre as judged
visually) and on the nasal bulbar conjunctiva at a position
3 to 4 mm from the limbus along the horizontal meridian as
judged by simple visual inspection. The subject would be
asked to redirect their gaze (i.e. outwards for the nasal
measurements) prior to starting the stimulus cycle. Assess-
ment of the tactile threshold was made by defining that
length of the filament which was just detectable by the
subject in two of three randomly repeated trials, with
stimuli either side of the threshold being interspersed with
repeated measures once the threshold range was identified.
Dummy presentations were routinely used to check the
tactile threshold, especially if there was some uncertainty,
and care was taken not to repeat the contacts at such a close
interval that habituation might have developed. The sub-
jects were advised that they could blink if needed any point
during the assessment, and even reposition themselves if
this made them feel more comfortable. Biomicroscopy, with
and without fluorescein staining (Fluorets® strip, wetted
with preservative-free saline), was then undertaken. For
bulbar redness and fluorescein staining, the 5-point CCLRU
scheme was used [30]. Eyelid eversion was also undertak-
en, after fluorescein staining, to check for any substantial
tarsal plate abnormalities or inflammation. From external
eye images, the exposed ocular surface area was measured
[9].

All data were entered into spread sheets in Systat (Systat,
Evanston, IL, USA) for reporting of general statistics
(mean, median, SD) and data sets were checked for
normality using the default option of the Shapiro-Wilk
statistic as incorporated into Systat. The distribution of data
was also assessed by calculation of the coefficient of
skewness. Assessment of the variability of the minute-by-
minute values for SEBR was calculated from the standard
deviation (SD) and then a normalised SD (the coefficient of
variation, COV) also calculated. Comparisons between data
sets was done by ANOVA (Mann-Whitney rank test) and a
linear regression analysis was used to compare ocular
surface sensitivity data to the eyeblink activity, with the
goodness of fit being assessed by the Pearson () or
Spearman (rg) correlation coefficients. For comparisons
and regressions, the level of significance was set at p<0.05.

Results

A total of 60 male subjects were evaluated, with ages
ranging from 22 to 40 years (average 31.6+4.7 years).
Overall, these subjects reported no substantial eye discom-
fort or problems, but half of them did report some mild

ocular complaints such as slight dry eye symptoms or slight
eye itching symptoms. Overall, the 60 subjects reported a
weighted average number of symptoms of 1.48, but with no
subject reporting more than 2 symptoms, and with only
four of them reporting experiencing any symptoms on a
frequent basis (as opposed to only sometimes). Overall, the
external eye appearances were considered to be generally
unremarkable, although nearly half of them had very slight
hyperaemia (grade 0.5) and mild Meibomian gland inflam-
mation that was consistent with the mild symptoms
reported. No significant fluorescein staining was observed
(no grade higher than 1), nor were there any signs of
aesthesiometer filament damage to the corneal or conjunc-
tival surfaces. External eye photographs indicated normal
palpebral aperture features, with the exposed ocular surface
area (EOSA) values in primary gaze ranging from 1.055 to
2,782 cmz, with an overall mean of 1.553+0.336 cm”.

Only five subjects reported the use of any medications;
these were all non-prescription (OTC) and not of a type
considered as exemptions (see earlier). No subject indicated
notable alcohol use, with any indicated consumption being
below 14 units/week. Just 11 subjects indicated a current
smoking history, and in all cases the use was light.

For the 60 subjects, the SEBR values, averaged over a
5-min period, ranged from 4.6 to 43.5 eyeblinks/min, with a
median value of 19.2. Over the 5-min period, the eyeblinking
did fluctuate somewhat (Fig. 1). The intra-subject variability,
based on the SD of the eyeblink rate over the 5 min, was 3.7
eyeblinks/min. As can be seen in Fig. 1, there appeared to be
a slight time-related change, in that the median values were
lower in the first minute (at 17.2) than in the last minute of
recording (at 19.1). However, neither a repeated ANOVA
(»>0.273) nor a linear regression analysis (p=0.197)
indicated any statistically significant change of SEBR over
time.
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Fig. 1 Box plot to show time-related stability of spontaneous
eyeblink rate for all 60 subjects
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An analysis to assess whether there was any predictable
relationship between the exposed ocular surface area in
primary eye gaze and the SEBR averaged over the
5 minutes revealed no interdependency (Fig. 2). A linear
regression analysis confirmed a lack of statistical correla-
tion between the two variables (p=0.854, r=0.024).

Half of the subjects were considered to show frequent
(as opposed to normal) spontaneous eyeblink activity. The
age of the subjects in either group, selected for SEBR, was
the same, with averages of 30.8 and 32.5 years respectively.
Of those subjects reporting any ocular symptoms, 11 (of
30) were those in the frequent eyeblink group and 19 in the
normal eyeblink group. The averaged symptom score in
those with frequent eyeblink activity was slightly lower (at
1.33) than those in the normal group (at 1.63), but neither
group of subjects were considered as having substantial
ocular symptoms. There were no obvious differences in
external eye characteristics (e.g. in any bulbar hyperaemia)
or differences in the palpebral aperture height or the
calculated exposed ocular surface area when comparing
the two groups (Kruskal-Wallis ANOVA, p>0.438).

The normal group of subjects had averaged SEBR values
(over the 5-minute period) from just 4.6 to 18.8 eyeblinks/
min and an overall mean value of 10.3£3.5 eyeblinks/min.
The intra-subject variability in SEBR was 2.7 eyeblinks/min.
Those subjects with frequent eyeblink activity had SEBR
values ranging from 19.6 to 43.5 eyeblinks/min. Their mean
SEBR was 26.8+6.0 eyeblinks/min, and this was very
different from those with normal eyeblink rates (p<0.001).
There was no obvious difference in the intra-subject
variability in SEBR between the groups, for although the
absolute value was slightly higher in those with frequent
eyeblink activity (SD=4.7 eyeblinks/min), the mean SEBR
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Fig. 2 Scatterplot to show the lack of any relationship between the

spontaneous eyeblink rate (in eyeblinks/min) and the exposed ocular
surface area (in cm?)
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was higher as well. Statistical comparisons, based on the
COV, indicated no difference in the intra-subject variability
in SEBR between the two groups (p=0.699). While specific
measurements of eye position in relation to the target line of
sight were not made, scrutiny of the video records did not
show that those subjects with frequent eyeblink activity, for
example, showed notable saccadic eye movements during
the course of the recordings; i.e., the higher eyeblink rate
was not associated with the occurrence of involuntary
saccades. There was, as with the normal subjects, a slight
time-related trend, in that the median SEBR values shifted
from 24.9 in the first minute to 28.0 in the final minute, but
this change could not be shown to be statistically significant
(p=0.433).

For the 60 subjects, the mean central corneal tactile
sensitivity threshold was 57.7+£2.7 mm. As shown in Fig. 3,
all but one subject could detect either the 60 mm or 55 mm
nylon filament presented to the central corneal region.
Figure 3 also shows that there was no obvious relationship
between the corneal threshold and SEBR. The mean
corneal sensitivity values were also not substantially
different when comparing those with normal eyeblink
activity (i.e. SEBR wvalues of < 19 eyeblinks/min) with
those having frequent eyeblink activity, although the mean
values were marginally lower in those with frequent
eyeblink activity (56.8 vs 58.5 mm).

For the 60 subjects, the conjunctival tactile threshold was
much lower than the corneal threshold, with the group mean
value for the just detectable filament length being 26.2+
4.5 mm (p<0.001 compared to central cornea). There was a
relatively wide spread of conjunctival sensitivity values and,
as shown in Fig. 4, a rather pronounced inverse relationship
between the conjunctival sensitivity and SEBR, i.e. the lower
the conjunctival sensitivity (shorter filament lengths needed
to produce a just detectable sensation), the higher the
expected SEBR. Overall, this association was highly
statistically significant (p<0.001, »=0.588) and, very impor-
tantly, this effect was still seen if the group with frequent
eyeblink activity were analysed separately (p<0.001, r=
0.530). The differences in ether corneal (not shown) or
conjunctival tactile sensitivity (Fig. 5) were not obviously
related to the exposed ocular surface area. Correlation
analyses revealed no statistically significant interdependence
(»=0.5, Pearson r value = 0.076, Spearman r;=0.082).

Discussion

Our study reveals that there can be a substantial association
between bulbar conjunctival tactile sensitivity and the
spontaneous eyeblink rate in generally healthy individuals,
i.e. the subjects in this study did not have any form of dry-
eye disease, keratoconjunctivitis sicca etc. It might be



Graefes Arch Clin Exp Ophthalmol (2009) 247:939-946

50 : .
8 40 . A
£ * e
= [
® 30| .« -
°>>' s
» "
2 [ ]
8 20 3 S -
& .
€ 3
a 10+ :|-
@ 3
[ ]
0 | 1
5 25 45 65

Central cornea threshold (mm)

Fig. 3 Scatterplot to show overall relationship between the sponta-
neous eyeblink rate (in eyeblinks/min) and the central corneal tactile
threshold for a mechanical stimulus (in mm)

argued that a significant limitation of our study was that
only male subjects were assessed. This was largely a matter
of cultural preference, although it has yet to be established
in larger scale studies that healthy (older) women do have a
consistent or predictable difference in spontaneous eyeblink
rate or in the duration of their spontaneous eyeblink events,
regardless of age [7, 9, 13, 28, 31, 32] (see later).
Notwithstanding, the results from our study provide an
important clue as to the nature of the control of spontaneous
eyeblink activity, and perhaps why a substantial correlation
has not been found between ocular symptoms and
spontaneous eyeblink activity in essentially normal and
healthy individuals. The reasons why such a remarkable
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Fig. 4 Scatterplot to show overall relationship between the sponta-
neous eyeblink rate (in eyeblinks/min) and the conjunctival tactile
threshold for a mechanical stimulus (in mm)
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Fig. 5 Scatterplot to show the lack of any relationship between the
exposed ocular surface area (in cm?) and the conjunctival tactile
threshold for a mechanical stimulus (in mm)

effect has not perhaps been observed before is perhaps the
result of three inter-related issues. These issues relate to a
possible confusion between symptoms and ocular surface
sensitivity, the type of subjects assessed, and lastly to
limitations of the method used to assess sensitivity.

Our study confirms and extends those made on elderly
individuals (of either gender), in that there is no obvious
relationship between the exposed ocular surface area in
primary gaze and spontaneous eyeblink activity [9]. As
with the present cohort, these elderly individuals did not
have substantial symptoms, at least when assessed in a
neutral environment. This is where some confusion may
arise between symptoms and ocular surface sensitivity as
measured with an exogeneous (external) stimulus. Intui-
tively, an increase in eyeblink rate would be expected if
there is some form of exogenous stimulus to some aspect of
the ocular surface that would probably be considered to be
irritating in nature. As an example, increased blink rate
values have been reported when the face and eye of human
subjects are exposed to drafts of air [13, 14, 22] and this has
been linked to an enhanced sensitivity (hyperesthesia) to an
air jet stimulus to the ocular surface [33]. However, this is
somewhat different to a more general consideration that
those with chronic dry-eye disease would perhaps be more
likely to report symptoms of ocular discomfort, and that the
higher level of symptoms would be linked to increased
eyeblink activity [13, 22]. The level of perceived symptoms
is more a form of endogenous control or internal stimulus.

Our study, on a group of essentially healthy adult male
subjects, is presented to illustrate that higher SEBR values
(i.e. frequent eyeblink activity) can be associated with a
marked difference in conjunctival tactile sensitivity to a
nylon filament stimulus. Our subjects, especially those with
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frequent eyeblink activity, did not report a higher level of
symptoms and, in fact, their averaged symptom scores were
marginally lower than those with what was considered to be
normal spontaneous eyeblink activity. The difference in
reported symptoms between the groups was however very
small, and not statistically significant. At low levels,
therefore, symptoms are not obviously correlated with
SEBR. Our study is, however, limited to an assessment of
the instantaneous tactile sensitivity, which is all that can
really be delivered with such a simple filament-based
mechanical stimulus. However, it would be useful to know
if there are differences in the stimulus intensity versus
duration of a tactile stimulus [34, 35], especially when
comparing those with normal and frequent eyeblink
activity. It would also be useful to further assess whether
the change in eyeblink activity to other types of external
stimuli such as drafts of air could be linked to the exposed
ocular surface, i.e. reflecting the total sum of stimulation of
trigeminal receptors. Such possible differences in sensitivity
of the exposed ocular surface could be a very relevant
factor in determining ocular comfort in specific activities
such as VDU work [36, 37].

Our findings are not in contradiction to a general idea
that an increased SEBR can result from an exogenous
stimulus (that will trigger eyelid closure). However, our
findings indicate that the endogenous signals from the
ocular surface may serve to not only trigger eyelid closure
(e.g. a sharp pain and blepharospasm in cases of exposure
keratopathy or recurrent corneal erosion [38]), but could
also serve as the natural inhibitory pathway to reduce or
stop enhanced blink rates. Such a difference in ocular
surface sensitivity could be linked to the actual control of
spontaneous eyeblink activity by a trigeminal input [39,
40], specifically that controlling inhibition of eyeblinking
[41]. Stated another way, a high conjunctival sensitivity
(low threshold) would appear to be required to keep the
overall SEBR at lower values. The same circuits may also
be linked to tonic inhibitory cells in the pons, ie. a
subcortical feedback loop [6]. It is proposed that this
system could work as a negative feedback, i.e. the greater
the sensitivity (i.e. the lower the tactile threshold), the
greater the inhibitory influence exerted on the eyeblink
induction or the repeat of an eyeblink. The natural point of
mechanical (tactile) contact for the bulbar conjunctiva
would presumably be with the eyelid marginal zone in
primary eye gaze. If the eyegaze was directed inferiorly,
then that lid margin contact would now be with the cornea,
and the sensitivity of the feedback control and thus the
SEBR would be expected to be different [7]. Such neural
pathways for eyeblink control may also be those altered in
the elderly, who can show a form of frequent eyeblink
activity [9, 39] referred to as ‘reflexive blinking’ [39]. With
some recent studies concluding that frequent eyeblink
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activity may be specifically found in older women [11], it
would be useful to undertake further studies on ocular
surface sensitivity in this particular group of individuals.

In the present group of subjects, those with a marginally
lower value for corneal tactile sensitivity showed slightly
higher eyeblink rates. The difference was small for these
generally normal subjects, but the effect is consistent with
reports that reduced tactile sensitivity (corneal hypoaesthe-
sia) could be associated with increased eyeblink rates in
those with dry-eye disease, e.g. KCS or Sjégren’s syndrome
[42, 43]. The Cochet-Bonnet aesthesiometer has, however,
a limitation, in that even at maximum extension of the
0.12-mm diameter filament, it is possible that the stimulus
delivered is still a suprathreshold one. A more obvious
inter-relationship between corneal tactile sensitivity and
SEBR might be observable if the true tactile threshold
could be established. For example, if some of those
thought to have a threshold of 60 mm could be shown to
actually be able to detect a lesser stimulus (e.g. a ‘65’-mm
filament length) and also have very low SEBR values,
then a more obvious relationship might be apparent
between corneal tactile sensitivity and spontaneous eye-
blink rate. This is not practically possible, but is logical,
since there is such a notable inverse relationship between
the tactile sensitivity of the bulbar conjunctiva and the
SEBR value that was later calculated for each subject
when their video recordings were analysed. These video
analyses routinely took place several days after the
recordings were made, i.e. the assessment of the tactile
sensitivity was done without the subject or the investi-
gators knowing that the subject had been assigned to a
particular eyeblink group. With the range of sensitivities
noted for the bulbar conjunctiva, there is no obvious
limitation to the use of the aesthesiometer. Every effort
was made to present the filament perpendicularly to the
bulbar conjunctival surface and in a consistent position.
The tactile sensitivity measures were deliberately made on
part of the habitually exposed bulbar conjunctiva. It
should also be noted that all subjects had palpebral
aperture anatomical characteristics that appeared to be
within normal limits, i.e. none of them had obvious
abnormalities that could mean that they had higher
exposed ocular surface area, and so perhaps be supersen-
sitive to extraneous stimuli.

In very general terms, spontaneous eyeblink activity can be
considered to have both endogenous and exogeneous control
[7]. The former has been more recently referred to as an
eyeblink (control) center [44], although it has long been
accepted that the triggering of spontaneous eyeblink activity
has some form of endogenous control, principally involving
the frontal striate cortex [1-3, 6, 45]. In general, there
appears to be a need to further investigate the interactions
between eyeblink control pathways. There may be interde-
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pendencies that need to be considered and addressed in the
design of experimental studies. For example, it was recently
noted that a possible difference in the outcome between
studies investigating the role of complex and dynamic visual
inputs on spontaneous eyeblink activity could be due to the
differences in the baseline eyeblink rate of subjects [46]. Our
study is presented as evidence that there could be a subtle
neurological difference between subjects with frequent
versus normal eyeblink activity, and that this seems to be
rather different from any previously considered central
integration of neural pathways.

From a practical perspective, beyond actually measuring
the conjunctival tactile sensitivity, it is suggested that attention
be given to the so-called baseline SEBR values in subjects
being recruited for any type of eyeblink studies [7]. The main
reason for classification of subjects as exhibiting normal
versus frequent SEBR values represents the upper limit of
values more commonly reported by different investigators
for presumably normal individuals when the eyeblinking was
recorded in primary gaze [7], although the concept of this
cut-off has been supported by a retrospective analysis of the
SEBR in 100 subjects with a wide range of ages [31]. In
addition, more detailed information should be routinely
provided about the environment under which studies are
undertaken, and the status of the subject during eyeblink
recording be clearly described. For example, if one were
asking an individual to concentrate on and respond to a
simple visual stimulus presented on a monitor directly in
front of them in primary eye position, it would probably be
argued that this task should be undertaken in silence.
Providing the visual information was not too complex or
dynamic, the eyeblink rate would be expected to be fairly
low. If the subject was then asked to respond from this
‘baseline’ situation to a changed visual stimulus and/or
increased level of thinking about or responding to the altered
visual stimulus, then it should be fairly easy to observe an
increase in eyeblink rate, partly because the baseline rates
were relatively low. However, if the task were being
undertaken with the subject engaged in conversation and/or
provided with other distractions, it might be more difficult to
observe a predictable increase in eyeblink rate associated
with increased levels of visual processing, simply because
the baseline eyeblink rate was already high.
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