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CHAPTER I
INTRODUCTION AND REVIEW OF LI TERATURE

The purpose of" this study was one; to investigate the physiological
responses to affective visual and auditory stimuli using eye blink rate
(EBR) as the physiological in,dicatoi'?; and two, to examine the relation.
vship between these physiological responses and subjective anxiety level
| ratings using Zuckerman and Iubin's Multiple Affect Adjective Checklist
(1965). "

The use of the EBR as a physiologicél indicator of affective re-
sponses is still at an early stage of development in spite of the fact
that research on the idea dates back to the work of Ponder and Kennedy
in 1927. Ponder and Kennedy conducted studies on tﬁe frequency and
causes of blinking, examining éya blinks as & defensive mechanism in
man. An investigation of variatio%;in the rate of blinking‘showed that
changing a person's degree of atitention caused a change in blink rate,
a5 did making “thewperSon excited or angry. Ponder and Kennedy induced
anger in their subjects and compared the blink rate for pre- and post-
angefrtq the rate during the anger perlod, finding that the Ss' blink
rate increased during the period of excitement, They also cbserved
witnesses under examination in court triais and found that EBR incressed
when cross-examination began. Ponder and Kennedy suggest that blinking'
provides & way for disSipating nervous energy that builds wp in the

person, much like finger tapping or foot shaking while sitting.



Interest in eye blinks and emotionality diminished after Ponder .
and Kennedy's initial work. Resear‘ch turned more to svtudying eye
blinks iri.terms of different visugl tasks, and to conditioning of the
eye blink response. It was not until very recently that researchers
tock a renewed interest in the eye blink response and its connection
to emotional arousal.

The few studies in this ares have obtained results which, for the
most part, tend to agree with Ponder and Kemnedy's (1927) findings that
gye blink rate increases when an individual is in a state of arousal.
Kanfer (1960) examined psychiatric interviews in order to investigate
the relationship between verbal rate, eye blink rate, and content of
interview. Kanfer hypothesized that topics of great emotional impor-f
tance to the person would lead to increased momentary anxiety; and this
increased anxiety would lead to increased verbal rate as suggested by
an earlier study by Kanfer (1959). Kanfer predicted that EBR also
would increase for the toplcs with emotional impact, Kanfer used
routine admission interviews of & psychiatric hospital for his experi-
mental ooﬂditi.on., Verbal rate and eye blink rates were measured within .
four content areas: (1) present home, (2) family, (3) sexual attitudes,
and (lj) reasons for hospitalization. Highest rates were expected fof
tople four, which was selected a pricri as the most anxiety arousing
for the Ss. Results supported the hypothesis that verbal rate varies
according to topig, but eye blink rate was not found to differ signifi-
cantly over topics far all subjects. The topics, however, did signifi.
' cantly affect individual subjects' blink rates differentially--that is,
while blink rates %aried between éopics for a subject, not all subjects

varied consistently,



Kanfer suggests that perhaps EBR 1s mare sensitive'than verbal rate
to momentary anxiety, "so that the special pertinence of‘unique events
recalled during discussion of & topic may result in less uniformity
over topics for all Ss* (p. 3L6).

Kanfer also obtained data from the MMPI, Taylor Manifest Anxié%j?”’” -
Scale (MAS), Cornell Index, and psychiatrists' ratings of their patients!
degree of conflict in relationships with family, the opposite sex, and
attitudes toward current illness. Some significant correlations were
found between verbal rate and MMPI scale scores (Hs, D, Po, Pt, Si), as
well as between EBR and psychiatrist ratings of conflict. Kanfer notes
that clinical ratings are probably often based on observations of so-
matic behaviors (which would inelude eye blinks), hence the correlation,
This notion could be extended to include everyday ratings or judgments
made in interpersonsl interactions in general. It is not uncommon to
intuitively make judgments about another person's emotional state.
However, there is usually a large degree of gualitative and quantitative
uncertainty about what it is that is being judged, even in professional
clinical ratings. Terms such as "upset,® Yuptight,® "tense," Yanxious"
and "moody” are of ten used Interchangeably as catchalls for describing
and making judgments about affectual states. EBR may be found to be a
physiological criterion which can add some quantifiable information for
making these affectual judgments.

Another study which lends some support to the use of EBR as a
physiological _ériterion was that of Appel, McCarron, and Manning (1968).
They investigated the possibility of using EBR as a behavioral index of
threat, Thirty counselors at a counseling and guidance institute were

subjected to & high threat and a low threat situation, and EBR's were



determined. A comparison was then made between the ten highest eye
blinki (HEB) Ss and the ten lowest eye blink (LEB) Ss. It was found
that the HEB group showed a greater descrement in blink rate for the low
threat situation that the LEB group which showed no change in blink
rate. Ss were also given Taylor's MAS with resultant correlation of
scores on the ssale to eye blinks being nonsignificant. Appal‘gﬁ 21
(1968) offer the following interpretations: Iacy's (1950) findings
indicate that Ss demonstrate organizéd and consistent individual pat-
terns of somatlc reactions to stress; perhaps the LEB 5s are persons
that are no less aroused than the HEB group, but they do nét uge eye
blinks as a modality for expressing tension., A second interpretation
offered is that the HEB group is much moreg sensitive to gonditions of
threat, implying that perhaps thers are different thresholds of arousal.
With regard to the nonsignificant correlation between eye blinks and
MAS scores, Appel E.Ei]; (1968) suggest that EBR may be the resulit of an
unconscious component of reactivity to threat, There is also the
possibility that the MAS is not sensitive to the more sitwational,
nomentary reactivity to which the EBR may be sensitive. Further sup-
port for EBR varying with arousal comes from the work of Felipe and
Mahl (1969). They examined the relationship between blinking and
arocusal by manipulating the arocusal variable in a conditioning task.
Sexual pictures and landscape plctures were used as the two uncondi-
tioned stimuli., The conditioned stimuli were an auditory stimulus and
a visual stimulus. The sexual picﬁures elicited significantly more
blinks than the landscape plctures., After conditioning, both C5's
elicited more blinks when conditioned to the sexual plctures than when

conditioned to the landscape pictures. There was no difference in EBR



between the two G5 modalities.

More recently, Hare, Wood, Britain, and Shadman (1971), and Hare,
Wood, Britain, and Frazelle (1971), obtained EBR results which are to
some extent inconsistent with those of the above studies. O5s were
shown slides of homicide vietims, nude females; and nentral objects.
EBR (plus several other physiological measures--skin conductance, heart
rate, and respirstion rate) was recorded. EBR was recordedvfor periods
precesding, durlng, and after presentation of each slide. A significant
decrease in blink rate was cbtained for the three slide types during
presentation. This was followed by an incresse in the posteperiod to a
rate equal to or greater than ‘the pre-period rate. In addition, the
decrease during presentation tended to be greater for the homicide and
nude slides than for the object slides. However, when the decrease and
subsequent incresse in EBR's were averaged for each slide type, it was
found that the mean "ocular regponses® foar the homicide and nude slides
were significently greater than for the object slides. This was true
for both male and female Ss (the effect due to sex was not significant).
Hare, Wood, Britain, and Frazelle (1971) make an important note in
their discussion of the resultss

Although viewing the slides was generally asso-
clated with a decrease in both heart rate and
blink rate, the warning that a slide series of
mide, homiclde, and object slides was about %o
be presented produced an increase in the acti-
vity of both systems. The large incresse in
blink rate is espscially noteworthy. What this
suggests is that blink rate, like heart rate,
may increase with increased emotional arocusal
and decrease with attentiveness to environmen.-
tal stimulation (p. 22).

Attention to a task is definitely a factor that may influence blink

rate: studles of EBR and fixation or attention-like tasks (e.g. Walter,



1941; Drew, 19513 Hall, 19L1s; Poulton and Gregory, 1952) have obtained
" results which lend support to this position. However, this still does
not explain the inconsistency with resulis such as those of the Felipe
and Mahl (1969) study, nor the Appel eb al (1968) study with threat,
where attending to the environment could be considered impartant if not
crucial to the individual, —

There may have been a methodological artifact involved in the Hare
et E}; s-tudies., They measured EBR by elecirodes attached to the eyes,
giving the Es a clear indication that eye measurements of some kind
were probably being taken. Since the S5 were shown material of a
strongly affective and socially sensitive nature, perhaps is tended to
be more awsre of their responses as soon a8 the presentation of the
slides began in arder to hide any indications of being aroused by the
stimuli. The data do not vefute the idea of & connection between EBR
and emotional arcusal.

A study by Thomas (1972) lends additional support to the use of
EBR as a physiological indicator of arcusal., Thamas recorded blink
rates foar a group of critically 11l hospital patients, a group of non-
critically 111 ﬁatien’its , and a control group, while Ss listened to a
tape with a neutral content and a tape with a medically related con-
tent, He found a signifiesnt difference in blink rates for the criti-
cally i1l group between the two taped passages, but no differences for
the other ‘bwo\groupsg Presumably, the critically ill patients were

sufficlently sensitive about thelr illness that they becams sroused in

EBR.

A few other studles have obtained results which indirectly lend



support to the use of &ys blinks as a measure of arousal. Antrobus,
Antrobus, and Singer (196L), investigated eye movements and blinking
during various cognitive "episodes.® These episodes included (1)
generating and suppressing a wishs (2) relaxed (passive) and active
thinking; and (3) moving and static visual imagery with eyes opened
and closed. The results were rether intriguing. There were signifi-
cantly more eye blinks (and eye movements) for wish suppressing, active
thinking, and visuwalizing moving imagery. In light of the literature
on the association of blinking and emotional arousal, Antrobus et al
consider interpreting their results in terms of a “general activation
effect.® They suggest that this high level of activation may involve,
or be indistinguishable from a high rate of cognitive change (as in
the tasks of the study); or that the ocular activity is related to an
emotional response to instructions to carry out a difficult task. They
cite a speculative implication of interests the "shifty eyes of the
neurotic,™ a psychiatric sign of distress, may in fact be the result
- of attempts to break up and suppress unpleasant or anxlety proveking
thoughts,

Weitzenhoffer (1969) investigated EBR with regard to hypnosis.
He found a significant decrement in EBR for Ss demonstrating hypnotic
or hypnotic-like behaviors., This reduced EBR may be related to some
unique aspect of the hypnotic state. However, the results could ade-
quately be explained by an arousal or activation level mechanism as
described sbove, Relaxation is an integral part of the hypnotie pro-
cedures, and it includes what Antrobus et ii (196lL) called passive
thinking, If arousal from a base level tends to increase EBR, perhaps

reduction of activation below the base level tends to decrease EBR.



Schwartz and Stern (1968) found an association between eyelid tremilous-
ness or flutber and depression.  They also indicate that "eyelid flutter
can readily be demonstratsd in nermal Ss under conditions of fatigue,
snxiety, and sleep deprivation® (p. 500).

The éata point in a direetion of arousal leading to incressed EBER,
but there is still some question as to the nsture of the aroussl and
what it means, Ponder and Kemmedy (1927) talked about arousal in terms
of excitement, anger, tension, and anxiety. Blinking was seen as a
behaviaral means foar dissipation of nervous energy that bullds up with
tension., Meyer (1953) proposed a theory along this line based on the
interaction of neural activity between pathways in close proximity. He
indicates that the pathway for ocular activity is surrounded by high
activity pathways ineluding the face and hands, Hence, any muscular
tension in these areas can be reflected in ocular hlink responses,
Meyer, Bahrick, and FPitts (1953) found *hat the use of a monetary in.
centive for performance in a visuwal pursult task brought about an in-
ereased f:r“equémy of blinking during the intertrial inbervals. Mgyer
proposes that this is due to a general increase in muscular tensiong
(incentive lsads to sustained high level performﬁces resulting in
incressed tension),

Meyer st al (1953) also looked at anxiety and blink rate, and
hypothesized thet EBR should be higher for anxious Ss since anxlety is
accompanied by higher levels of muscular tension and activity. S8 were
given the MAS and the Robtter Sentence Completiocn Test. They found no
significant correlation between scores on the MAS and blink rates, but
did find a significant correlation between EBER snd & maladjustment

index based on the Robber test. Thess results disagree with Taylor's



(1951) results using the MAS. She found that Ss demonstrating high
manifest anxliety on her scale showed a greater frequency of conditioned
eyelid responses than did a low anxious scoring group. Taylor used the
extreme scores for her S8 which may explain part of thé discrepancy.
However, Hilgard, Jones, and Kaplan (1951) in a similar study used
extreme scores on the Taylor i,nvan'tmry in an eyelid conditioming task
and found \no signifi@ént correla tion between anxiety level and condi-
tioned blink response. But Hilgard et al (1951) did find a significant
correlation between anxlety level and performance on a discrimination
learning task. Presumably the high anxious persons sre more ps;;rchoi’l.d°
gleally sensitive to, or disturbed by, the 5. They therefore maintain
& greater generalization gradient than low anxious persoms.

A factor which msy be cpén to question in the Meyer et al (1953)
procedure 15 the use of EBR during the rest perlceds rsther than per-
formance perieds. It scoms temuous to use these EBR's to lodk at
anxiety, since 1t is very likely that anxlebty level during rest is
different than during performance. The signlficance of the positive
correlations betwsen EBR and the Rotter scores is also open to questiono
The Rotter tests were all scored by one judge, "an expert clinician.”
Scoring a Robtter test requives sufficlently subjective judgments that
several judges should be used in order %o provide some indication of
relisbility.

Jackson and Bloombearz (1958) dffw a cautlion with regard to meas-
ures of anxisety. They studied various acceptable msasures of anxiety
in an attempt to find the extent to which they reflected a single
dimensional factor. Four measures were used in thelr study: (1) the

Wechsler-Bellevue diglt span score, (2) the Taylor MES, (3) two one-
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minute observatlons of blink rate while Ss viewed a drawing of a tri-
angle, and (4) the fingerprint stain test of palmar sweating., These
measures were administered to 37 male, V. A. hospitsl patients. The
results showed no significant intercorrelations. Jackson and Bloomberg
suggeé‘b that the manifestations of anxiety sre multidimensional, and |
the dimensions may nct even be correlated; hence, caution should be
exefcised in aceepting any one measure as an indicator of generalized
anxiety, This point is well worth bearing in mind. Another point that
should be kept in mind is the applicability (walidity and reliability)
of the instrument used for measuring anxlety. For example, the use of
the digit span subtest from the Wechsler scale as g measure of anxigty
is unwarranted. Although it appears to be susceptible to anxiety in
the testing situvation, this does not necessarily mean it is a sensitive,
validated measurs of general anxiety.

Eye blink studies which héve attempted to relate the physiological
blink response to a verbal affect index have tended to use the MAS. |
Results heve been inconsistent, if not generally negative. Lykken and
Katzenmeyer 's Activity Praference Questiommaive (1968), has recently
been used :'lﬁ examining some physlological correlates of anxiety with
some degree of success, bub also with some inconsistency (Hare, 19713
Dengerink, 1971).

With both these scales, there is a limiting factor in that they
measure mare of a general anxiely, rather than s momentary, simationél
anxiety. Anxiely ar any other sffect state is subject to fluctuations.
An affect score for an individusl taken two or three weeks before an
experiment will more then likely not provide an scecurate indication of

the affect state at the time when the individual is participating in
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the experiment,

Zuckerman andbLubin (1965) designed the Multiple Affect Adjective
Checklist (MAACL) (Appendix A) with this problem in mind. They develop=
ed self-report scales which purpart to measure momentary or situational
changes in verbalizable anxlety, depression, and hostility as well as
the more general levels of thess affects.

Zuckerman and Lubin (1965) made up a list of affectively toned
adjectives for the anxiety scale. Adjectives which differentiated high
and low anxiety groups according to psychistric interviews; and which
showed significant changes in checking frequency while §_s were under a
hypnotically suggested anxiety state were selected (Zuckerman, 1960),
The depression and hostility scales were developed in a similar manner,
The depression items were selected according to differentiation based
on psychiatrists! ratings of inpatients according to "severely" or
modera tely® dep:éessed and normals., The hostility items were selected
according to responses of college freshmen in a hostility induction -
procedure with hypnosis (Zuckerman, Lubin, Vogel, and Valerius, 196l).

The MBACL has two forms, a General-form and a Today-form; the
former measures general affect, while the 1étter measures current or
Inow" affect. The only difference between the two forms is in the
instructionss the General-form ealls far checking itéems according o
how the person generally feels, the Today-form according to how he
feels today or now. Although the MAACL is still essentially at an
experimsntal stage, mumerous validational studies have been conducted
including school examination anxiety, hypnotically induced anxiety,
perceptual isclation, stage fright, pictorial stimali, clinical obser

vations, drug studies, and correlations with other tests (Appendix B).
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A pictorial study (Zuckerman gt al (196L) looked at affect ratings
using a documentary film about a slaughterhouse. The anxlety and de-
pression scales were used. A pre- and post-film scores comparison
found significant increases on both scales for females but not for
males.

Several studies have compared clinical ratings to scale rating.
Zuckerman and Lubin {1965) summarize the results as follows: (1)
anxiety and depressicn scales were significantly related to anxiety and
depression clinical ratings, (2) there was little differentiation be-
tween anxiety and depression in the scale or in the clinical I‘é‘tings,
(3) the highest correlation occurs between the anxiety scale and
clinical ratings of anxiety, (L) the hostility scale and clinical
ratings for hostllity were not significantiy correlated.

The studies of school exsmination anxiety scores showed signifia
cant incresses in anxiety for examinatlon days. And studies of theater
performers showed significant increases in actors' scores just before
their performances (Zuckerman and Iubin, 1965).

Finally, Herron (1969) cautions thet the scale may be susceptible
to response set, but Zuckerman and Lubin (1965) indicate that their
data show that the scales are not subject to response set influence,
especially the Today-form.

The current investigation used two types of affective stimuli--
automobile accldent, intended to be highly arousing, and landscape
scenery, intended to be less arousing., Each type of stimulus content
was presented in two modalities-~visual (films), and auditory (tapes).

EBR's wers measured during each stimulus presentation, The MAACL

Today-form was used to obtain the subjeative anxiety ratings; a pres



13

and post-test was given to each S,

In light of the previous findings in the literature, it was expects
ed that EBR would be greater for the mors arocusing stimull--automobile
accldents, than for the more neutral landscape stimuli. If EBR 1z an
indicator of physiological response to arousazl, then the effect shcuid‘
hold across the different modalities, though probably at different
relative rates; and if this arousal is related to anxiety due to the
affective stimull presented, then the effects should be reflected by
differences in MRACL anxlety scores between pre- and post-stimulus
ratings.

Each S was given an opportunity at the end of the experiment to
rate her emotiongl reaction to the stimull presented‘ by indicating a
mumber on & scale rauging from very pleasant to very unpleasant (1 to
21). This informatlon was obtalned in order to examine 8s' impressions
of the stimuli, and perhaps provide a clearer picture of arousal, if any.

The sex factor was sliminsted from the design for thils study and
only females were used since previous studies have found significant
effects with females but not with males, For example, the Zuckerman
st al (196L) study cited above found anxiety scale score differences
for females but not far males. Weiner, Weber and Concepcion (1972) .
found significant sex differences in performance times on a simple
circle drawing task which was followed by positive and negative stories
presented auditorily. The female Ss decreased their speed in complets
ing the task when it was followed by 2 negative story, while male gs

maintained 8 constant speed.



CHAPTER II
METHOD
Subjects

Forty volunteer undergraduate female students at Oklahomg State
University served as Ss. Ten S8 were randomly assigned to each of four
groups: visual accldent, visual landscape, auditory accident, auditory

landscape.
Apparatus and Materials

Visual Stimuli

Two 2% minute color films were wsed. The sceident film showed the
lead-up to an accident and the vietims at the scene of the acecident,
The film was a eafety education training film entitled EEEE%& of
Tragedy (196L). The sccident viectims in the film were actual victims,
photographed after the accident, including some very bloody scenes,

The landséape film consisted of scenes of forest, mountains, and meads
ows, with squirrels playing in the fields, The title of the film was

A Visit to a Valley (1971).

Auditory Stimuli (Appendix B)

The two films were shown to a group of psychology graduate stus

dents and two facullty members, who were told to writs a description of

b
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the material they were shown. Those descriptions which were common to
most people were selected as the verbal counterpart of the films, The
two verbal description passages were then recorded on tape cassetles

with each recording 2% minutes in length.

Multiple Affect Adjective Checklist (Appendix 4)

The checklist consisted of 132 items, requiring the §_ to check

every item that describes "how you feel right now,"

Emotionsl Reaction Scale (Appendix C)

This was a Likert-type scale ranging from 1 to 21, correspmding
to a range of very pleasant to very unpleasant, with 8 instructed to
indicate her emotional reaction to the stimulus by cireling a number

from 1 to 21.

Projection Equipment

Projection equipment consisted of a Graflex 16 mm projector, The
projection sereen was 72.3 om by 56 em, and set into a projection box

1 meter by 1 1/3 meter by 1 2/3 meter,

Tape Recorder

Tapes were played on a Sony 110A Cassette recorder,

Video Equipment

Recording equipment consisted of a Sony Videocarder. The camera
was placed inside an sdjoining cbservation room for recording through

a one-way mirror.
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Procedure

Each S was brought into the experimental room by the experimenter.
A She was seated at a desk in front of, and facing the projection bex,

E sat several feet behind S, at a table with the projector and cassette
tape recorder. E then read S the instructions (Appendix D),

Bach § was told the content of the material she would be exposed
to, and how it would be presented (a film ar a tape, of an sutomobile
accident or woods and nature). The 8 was told that the purpese was to
obtain her reaction to the material and that she would be asked to fill '
oaut some fi‘orms and, in addition, would be videotaped, All Ss were told
that they were free to leave the experiment at any time if they‘wished.
Each §_ waé instructed to begin watching the screen when E‘..r told her to
Fixate on the screen," to watch the screen during the presentation of
the material, and to continue watching the screen after termination of
the material until E said "Stop."

After the instructions, the S was given an MAACL and directed in
completing the farm. While 5 filled out the MAACL, E left the room,
and went inbto the adjoining cbservation roem and turned on the videe
recorder. E returned to the experimental room while § was finishing
the scale, and after she finished, told her to put on a set of head-
phones., The visual econdition Ss were told the purpose of the head.
phones was to reduce outside ﬁoises. The S was then told to fixate on
the soreen. Time was recoarded from a stopwatch, After a 20 second
fixation period, the 2% minute stimulus was presented with a 20 second
fixation period immediately following the stimnlus. The g was then

again given the MAACL, during which E left the rocm; returning when $
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was finishing the scale. After finishing the scale, S was given the

emotional reaction scale.

Schematic of Procedure

/Instructions/MAACL/ Base /Stimulus/Re-Base/MAACL/Emotional Reaction/
20N 50n 200 '
Period 1/Period 2/Period 3

Experimental Design

The eye blink date were analyzed within a 2x2x3 repeated measures
analysis of variance with the repeated measures over periods (base- |
period, stimlus-period, re-base-period), using EBR as the dependent
variable with modality (visual vs. auditory) as one factor, and content
(accident vs., landscape) as the other factor. The anxiety test data
were analyzed within a 2x2x§=analysis of variance with anxiety scare
differences between pre-stimulus and post-stimulus scores as the depend-
ent variable with modality (visual vs. auditory) as one factor, and
content (accident vs. 1ar'1dscape)‘ as the other factor. The emotional
reaction data were analyzvgd with.in a 2x2 analysis of variance, with
reaction rating score as "'i;c.he dependent variable with modality (visual
Vs, auditozfy) as one factor, and content (accident vs. landscape) as

the other factor.



CHAPTER III

G

RESULTS

The 2x2x3 ANOV with EBR as the dependent variable shvowed signifi-
cant main éffects for modality of stimulus presentation (auditm‘y VS,
visual), F (1,36) = 8,79, p<.0l; and for periods (base-period vs,
stimlus-period vs. re-base-period), F (2,72) = 50.21, p{.0L (Table I).
A significant interaction was found for modality by periods, F (2,72)
= 13,03, p{.01; and for content by periods, F (2,72) = L.1L, pd.05.
(Table I). Scheffé analysis of the interaction effects between modality
and periods revealed a significantly higher EBR for the auditery mede
than for the visual mode for period 2 (stimulusq-period), f‘_ (2,72) =
12.36, pd.01 (Figure 2). .I'n addition, EBR was higher for the auditory
mode during period 2 than it was for the average of periods 1 and 3,

F (2,72) = 16,95, p{.01 (Figure 1). Analysis of the interaction between
content and periods showed EBR to be significantly higher for both con,.
tent conditions (accident and landscape) during period 2 than for the
average of periods 1 and 3, F (2,72) = Lh.k5, p{.01; and F (2,72) =
8.01, p¢.0l respectively (Figures 1 and 3).

‘An examination of the differences between EBR for the auditory
accident group a:ﬁd the visual accident group showed the auditory acci-
dent group to have a significantly higher EBR, F (2,72) = 16;32, pé.05
(Figure 1).

The planned comparisons between the contents (accident vs. land.

18
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scape) for each modality revealed a significantly higher EBR for the
auditery-aceident group than for the auditory-landscape group, F ‘(1_,72)
= 18.33, p{.01 (Figure 1). '

The 2x2 ANOV for anxiety indicated a significant change in ,anxiety
level for content of stimulus (accident vs. landscape), F (1,36) = |
19,15, p¢.0L (Table IT). Examination of Figures L and 5 shows the mean
anxiety change for the two accident groups (visual and auditory) to be
in a positive direction, and the mean anxiety change for the two lande
scape groups (visual and auditory) to be in a negative directiom,

The 2x2 ANOV for emotional reaction rating showed a significant
difference bebtween §_s' ratings according to content (aceident vs. land-
scape), F (1,36) = 275.55, p{.0L (Table III), with the two aceident
group. scores being greater than the two landscape group scores (Figure
6).
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TABLE I
ANOV SUMMARY TABLE FOR EYEBLINK RATE

Source of Variation ar s F
Between Subjects 39 96,06
A (modality) 1 672.61 8.79 ¢
B (content) | 1 239,98 3,15
AB 1 79.22 1.04
Subject W, Groups Error

(between) 36 76,51
Within Subjects 80 87.5%
C (trials) 2 1680.86 50,2], ##
AC 2 136.18 13,03 %
ABC 2 41.08 1.23
Cx Subject W. Groups Error‘

(within) 72 33.48

# F.95 (1,36) = h 12

%k F.99 (1,36) = 5.26
% F,95 (2,72) = 3.05
#% F.99 (2,72) = L.94
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TABLE IT

ANOV SUMMARY TABLE FOR ANXIETY
SCORE DIFFERENCES

S - g e ta v " R ————" T — T e

Source of Variation af _ ¥ _ F

‘A (sensory modality) 1 18,22 -
B (content) 1 2325.62 19,15 s

AB 1 8,00

Within Gell Error 36 121.13

e F,99 (1,36) = 5,26

TABLE T1IT

ANOV SUMMARY TABLE FOR EMOTIONAL
REACTION RATING

T Laa o —— RN e r T — - — (husi

Source of Variation df_ MB F

A (modality) ' 1 1,22 275,55 s
B (content) 1 1677.02 2.57
AB 1 1562

Within Cell Error 36 6,09

* F,95 (1,36) = L,12
#¢ F,99 (1,36) = 5.26
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CHAPTER 1V
DISCUSSION AND CONCIUSIONS

The results partially supported the hypothesis that EBwaould be
h_igher for the more arousing affective stimuli in that the auditory
accident group demenstrated a higher blink rate than the auditory land.
Scape groﬁp, though this difference did not ogeur fer the visual groups.
Figure 1, however, shows that although there was no significant differs
ence between the visual groups, the effect was in the same direction as
for the auditory groups.

Perhaps, as Ponder and Kemnedy (1927), suggested, arousal is assp,,
ciated with some kind of nervous temsion ar energy which is dissipated
by the organism, and blinking is one of the mechanlsms for this dissi-
pation. This however, does not fully explain why only the auditory
accident group demonstrated a significantly higher EBR than the other
groups. Both the auditory aceldent group and the visual agzcideﬁt group
demons trabt,ed significant increases in anxlety, and significantly higher
emotional reaction rating scores than the two landscape groups (which
actually decressed in anxiety as well as showing low emotional reac#ion
ratings),

Both visual modality groups had Sigﬁificantly lower EBR's than the
two auditory groups (the groups within each modality taken together,
Figure 2), with no difference between the decreased EBR's for the two

visual groups and the auditory landscape group (Figure 1). The problem
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may be that in the visual conditions it was necessary for the §§ to
attend visually to the stimuli presented. Similar results occurred
with attention for Hare et al (1971), Ponder and Kennedy (1927),

Walter (1941), Drew (1951), Hall (1941), Poulton and Gregory (1952).

It seems feasible For survival, that an organism receive as mich infore
mation as possible from the sensory organs with which it is attending
to the enviromment. Blinking would reduce the amount of material that
can be taken in per unit time when the organism is attending to a visual
tasks hence, the result may be a tendency to suppress blinking, Then,
if an arcusing stimulus 1s presented visually, there will be a competi.
~ tion in the visual system between increasad blinking as & means of ten.
sion reiease, and suppression of blinking in attending to the visual
task. Since it would be more important for the organism's surviwal to
attend maximally, then it lis likely that the attention process would
take higher priority, keeping blinking at low levels, |

In any cass; 1t appears that 5s experienced approximately equal
amounits of anxiety and similar emobtional resctions to a given affective
stimulus, but responded diffsrently with regard to the measured physio»
logical index, EBR. This indicates that some factor differentially
affected one of the modalitles. What is being suggested here is that
attention in the visual system may be the factor inhibiting expression
of aroussl through that same system in the farm of blinking.

Arousal and attentlon as described here may be assoclated with »
blinking in ancther manner, Weber (1972), has suggested that blinking
may Serve as an erasing mechanism for visual imagery. An organism
might want to erase imagery for two ressons: (1) in order to make room

for processing new incoming information, or (2) to eliminate unwanted
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or disturbing images. In this experiment the auditory 'abociden'b group's
highér blink rate may indicate elimination of disturbing imagery as
well as maintenance of processing space. Thse auditory landscape group's
lower EBER may indicate blinking st the level necessary to maintain pro-
cessing space. The visual groups, again, might be caught in a dilemna,_;
blinking to erase versus suppression of blinking while attending, with
suppression winning out, Blinking in the visual groups would then occur
only at the level necessary to maintain proéessing space, a rate not
significantly different from that of the less aroused suditory land-
scape group. For example, if processing space is x séconds long, then
a blink rate of 1/x blinks per second is necessary to maintain that
space, With disturbing imager;s?“9 however, a blink would occur more
quickly in arder to erage the imagery, for example, at x = ¥ se_éonds.
The EBR for this latber case would be 1/x - y blinks per second, and
hence higher than the rate for the non-disturbing imagery. |

The erasure interpretation has a shortcomlng--it does not explain
why a positively arousing stimulus; e.g. Sexual, can be associated with
inareased blink rates, as in the Felipe and Mahl (1969) study. Perhaps
gragsure should be lodcked at as a mechanism of cognitive functioning.
Antrobus et al (196L) found more eye blinks for cognitive functions
invelving active thinking, thought suppressing, and visualizing moving
imag@fy than for the counterparts of these fﬁnotiansn A cognitive
function explanation such as this might more adequately account for the
differences in results among the stadies.

The results of this investigation demomstrated an impressive bconq
sistency among the different messures during the experimental manipula.

tions. Both measures of arousal {emotlonslity) that were used ylelded
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results in the same direction. One measure was the MAACL with its
builtein unobtrusive messure (score is dependent upon items checked
plus items not checked), while the other messure was a straight-forward
indication of what the S felt was her reaction. Although the blink
response was a measure in the physiological realm, it too was sensitive
‘to the experimental manipulations and varied in a direction censistent
with the two psychological measures‘ of emotionality, (barring the
apparent confounding in the visual modality).

This consist{ency among the different measures used is werthy of
note for %wo ressons, First, it tends to show & decressed probabil;ity
that experimental biss in the form of demand characteristics were
operating. Second; these results indicate that emotionality is subject
to momentary changes. This concept of momentary emotionality often
roceives less attention than general emotionality, in both research and
clinical setbings.

The MBACL anxiety scals iz a valuable step in the direction of
sxamining si‘te.na‘t:‘i:mal variables, The Teday-form was sufficiently sen-
sitive to detect momentary changes in saxlety--in this case over a mere
24 minute pericd of time. In addition, administration snd scoring of
the scale is very simple and tekes only a few moments in each case,

The value of such a scale in research and _diagnostic testing is evident,
The results from this study demonstrate that the blink response
warrants consideration and further investigation as a valuable indicator
of physioclogical responding. The fact that the results were nob cone |

clusive across all conditions only indicates that the gye blink re-
spmse, like other physiologleal indices, is complex: arousal of the

organism, cognitive content; cognitive functlions, snd attention may all
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be applicable conceptual frameworks for describing 'ﬁhis response, OSem
parating and controclling the factors in these frameworks is crucial for

a meaningful and adegquate description.



CHAPTER V
SUMMARY

This study investigated the use of the eye blink response as an
indicator of the physiological response to affective visual and audi-
tory stimull, and the relationship between the blink response and selfe
repart anxiety level ratings. Previous work in the area has generally
shown that arousal is accompanied by an increase in eye blink rate.

This study used a film and tape recorded description of an auto-
mobile accident z& the strong, negatively affective stimuli, and a film
and tape recorded description of woods and nature scenery as the more
neutrally affective stimuli. It was hypothesized that the accidént
£ilm and accident tape would elicit higher EBR's than the nature scenery
film and tape respectively. In addition, it was expected that anxiety
level scores and emotional resctlon ratings on two self-report scales
(MAACL and Likert.type scale) would reflect the arcusal levels 3880~
clated with the EBR's.

Forty undergra&uate females were used ag E_s, Ten is ware randomly
assigned to each of four groups: visual accident, visual landscape,
auditory accident;, and auditory landscape. Each S was presented one of
the four stimuli. The stimulus lasted 2% minutes in each caseel All Ss
were given the MAACL immedistely before and after the stimulus, and in
addition each © rated her emotional vesstion to the stimulus, as to

how pleasant ar unpleasant,
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The results indicated that the accident groups experienced higher
anxiety and unpleasant emotional reactions than the landscape groups.
The auditory accident group displayed significantly higher EBR than the
auditary landsecape group, but the visual accident group did not show a
significantly higher EBR than the visual landscape grou;ﬁy Henge, the
hypothesis was only partially supported.

It was suggested that increased EBR for the auditory aceident
group accompanied arousal for two possible reasons: (1) as a means for
dissipation of temsion, or (2) as g means for elimination of disturbing
visual imegery. It wes further suggested that this effect did not ocour
for the visual modality because visual attention duringﬁ a visual task
tends to inhibit the blink response in order.to ensure maximum peception
of informstion, hence blink rates for both visual groups would be at a
minimal level. |

In view of the results it was felt that the blink response warrants
further consideration and investigation as a physiological index. In
addition, the MAACL proved to be a valuable, sensitive ingtrument far

detecting momentary changes in anxieby.
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Today Form
By Marvin Zuckerman

and
Bernard Lubin

Name Age Sex

Date Highest grade completed in school

DIRECTIONS: On this sheet you will find words which describe different
kinds of moods and feelings, Mark an X in the space beside the words

which deseribe how you feel now--today. Some of the words may sound

alike, but we want you to check all the words that describe your feel-

ings. Work rapidly.
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1.

20

active
adventurous
affectionate
affaid
agitated
agreeable

agressive

alive

alone
amiable

amysed

_ angry
annoyed
awfual

‘bashful

bitter
blue
bored
calm

cautlous

| cheerful

clean
complaining
contented
contrary
cool

cooperative

28, _ critical

29. cross

30, cruel

3L, daring

32, desperate
33. destroyed
3k, devoted

35, disagreeable
36, discontented
37. diécouraged
38, disgusted
39. displeased
Lo, energetic
h1. enraged

L2, enthusiastio
h3. _ fearful '

L. fine

Ls.  fit

L6, farlorn

L7, frank

L8. free

L9.  friendly

50, frightened
51, furious

52. __ eay

53. __ gentle

sh. __ glad

55,
56,
57
58.
59.
60,
61,
62,

65,
66.
67.
68.
69.
70,

.

ey

—

o

-

Lol

——

bl

gloomy

good

good-na tured
grim

happy
healthy

. Bopeless

hostile

— impatient
bl

-

p———

——

y——

-

o——

e d

72, __

13,
Th.
75,
76.
7.
78,
79,
80,

81.

L]
-
faasinal
———
o
-

p—

incensed
indignant
inspired
interested |
irritated
Jealous
jqwful
kindly
lonely
lost
loving
low
lucky
mad

mean

mesk
merry

mild



82. —

83.

—

8o __

86.
87,
88.
89.
90,
91.
92,
93,
o).
o5,
96.
o7,
98.
99.

——

-

Ry

i

i~

-

o

p——

-~

PPy

o

100, _

101.

p—

102,
oy

103.

104, __

105.
106,
107,
108.

miserable

nervous
obllging
offended
outraged
panicky
patient
peaceful
pleased
pleasant
polite
powerful
quiet
reckless
rejected
rough
sad

safe
satisfied
secure
shaky
shy
sopthed
steady
stubborn
starmy

strong

109,
110,

1l
112,
1130 o

11l

118,
116, _

117.
118,

119, __

120.
121.
122,
123,
124,
125,
126.
127,
128.
129,
130,
131.
132,

%

suffering
sullen
sunk
sympathetic
tame
tender .
tense
terrible
terrified
thoughtful
timid

1 ormented
unders tanding
unhappy

unsociable

‘upset

vexed

warm

whole

wild

_ willful

wilted

_worrying

young
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Accident Stary

Cruising down a modefn four-lane highway inla‘latg nedel, automobile:
are two men who appear to have been traveling for some time, The road
has begome dreary and monotonous and the passenger has fallen asleep,
peacefully‘dreaming, trusting the driver to remain alert, ‘quever, the
long trip has taken i1ts toll on the driver also and he is slowly drift.
ing off to sleep. His eyes flutter, fighting to remain open, but the
 comfart of sleep som overtakes him, and his head imds and his chin
drops to his chest, Suddenly, the passenger awakes and to his astoﬁish,

ed horror sees the ear rapidly advancing into the rear of a glant semi-
tifailér! His face takes on the lock of a terrified priscner of fate!
There is nothing he can do! He is trapped and headed for dogm! That
horrible last instant is the last he'll ever know, His face is paras
lyzed with papic as the car goes hurﬁling into the rear of the truck,
The driver never awoke to meet his horrible death,

The state highwéy patrolmen, having been notified of the agoident,
rush to the scene finding when they arrive, a knarled, mapgled, and
twisted wreckage strewn over the highway. Surprisingly, the truck
itself has very little damage. The accident has attracted several
~ onlockers and a little dog looks on curiously. | ‘ \

As the patrolmen arrive, they are sickened at the sight, What
once was an automobile is now a tangled meés of steel and upholstry,
What once was a man is now a crushed and torn mass of flesh lying in a
gorey pool of its own blood. His clothes have been partially ripped
from his body during the impact. As the offilcers 1ift his mangled and

limp body, the man's head droops revealing a portion of his head and
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brain which has‘be_en crushed and destroyed leaving a bloody, gaping,
cavity with dangling flesh and dripping with hlood, goloring the pavew
ment a dark red, |

The second man lies with his neck jerked violently back ag if
broken, In his throat are several desp and viciouselocking pungture
wounds., Blood runs down his face in a red stream, producing a fright.
~ ening contrast with the purplish blue pallor of his still face, as it
flows down to the green grass on which his broken 'body lies,

As the experienced patrolman writes out the report, his young
partner appears very pale, It is cbvious that he has become very sick

and appalled at the ugly sight.
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Landscape Story

Tt is a beautiful, bright and gloriously fresh morning to which
the chipmunks first open their eyes. As théy scamper about in the
security of their little homes, nature is all around them in her finest
dress. The chipmunks chatber incessantly as they play hide and seek in
and out of the nocks and crammies in the rocks that form their home.
Their energy seems infinite and thelr hunger insatiable as they eat |
their nuts and berries, One tiny ohipniunk peers from behind an overs
hanging canopy of long grass locking as though he owns the warld, An.
‘other, perhaps his mate, peeks ouf from behind a large boulder,

Across a peaceful meadow of tall waving grass and bending trees
loom the majestic purple mountains ahove the valley. A gentle breeze
sings through the trees proclaiming the beauty of the morning. The
chipmunk occupies himself on a fallen tree limb, busily seaprching for
additional tidbits for breakfast.

The spiraling pine trees stand tall and propd overlecking the
grassy field. A clear blue stream winds lazily through the woods find-
ing its way to a quiet pond in the meadow,

A small log arches across the pond providing a miniature hridge
far natuyre's petSQ Smgll white flowers sprinkle thelr petéls among
blades of érass beautifying, even more, the playgrauﬂd of the advens.
turesome creatures.

The éoft summer breeze Sends ripples of its breath through the
tall willowy reeds of grass. A large flower in a negligee of White
adorns the green field with her splendor.

Further in the field romp two frisky little ground hogs scurrying
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in and out of their burrow. As they finish their game of tag, one
suddenly sits up with his paws suspended to his chest and listens jin-
tently to an approa.ching deer,

Soon a yopung white~tailed doe bounds gracefully across the meadow
enjoying the freedom of her waorld. Small red flowers dot the ogean of
green grass in which the young doe froiilzs, her tall flipping happily
behind her, The fragrance of the pine trees and éqft gréen grass, glve
the crisp clean air a fresh; invigorating quality. A mood of peace and
calm blends with the majestic scenery of the valley and mountains pY Ow

ducing a wonderful restful feeling.
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1234567891011 12131 35 16 17 18 19 20 21

Directions

We would like you to indicate your emotional reaction to the

(tape) by circling a number between 1 and 21, where numbers toward the
(£ilm) |

low end indicate a pleasant reaction, with 1 corresponding to a very
pleasant emotional reaction; and rumbers toward the high end indicate
an unpleasant reaction, with 21 corresponding to a very unpleasant

emotional reaction.
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(1isten to a tape about) (the woods and nature).

You will
(be shown a film of) (an automobile accident).
(tape),
We are interested in your reaction to the ( )' and will ask you to
film),

fill out some forms. In addition, you will be videotaped. This will

be used only by the experimenters, and will be erased after the data

are recorded from the tape. You are free to leave the experiment at
(listening to the tape)

any time if you wish. Before you begin you will
(watching the film)

be asked to fixate on the screen, at which time you should start watch-

(tape)
ing the screen. During the P " please loock toward the screen, and
(film)
(tape)
after the is over, continue watching the screen until I say stop.

(£ilm)
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Tape-fccident . Tape-Landscape

Bnotional Anxiety Anxiety Emotional Anxiety Anxiety

Beaction _Pre = FPost Reaction Fre _Eet
17 18 87 6 65 gl
21 62 65 5 65 L8
1h 51 62 1 68 57
2 57 57 9 68 59
15 62 78 L 59 . Sk
15 59 59 L 57 5,
20 L8 81 7 65 65
12 5L 51 7 57 5%
1l 65 59 3 68 L6
20 8l 8l 6 59 )

Film-Accident ' Film.landscape

Hesction Pre. - pet Reaction - Pra. . post
18rﬂ 59 | 62 2 - vua wb,o
18 51 70 5 Lo 18
2} 51 62 2 59 51
17 62 70 3 62 59

20 62 62 8 5L 51
17 és5 ST 5 62 59
19 37 76 6 L3 35
21 65 59 2 L8 37
15 sk 62 6 62 LA

19 Lé 59 in 59 57
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