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A sample af 30 wubjocts was rated on the [PAT anxiery scale and 10 subjects cach
selected fram the categories of high and low snmiery, hall male and Balf female, Orie:
and habitation o a 60 d5 tone were meniiored by a photoplethysmograph an:
experimenl also imcorporaled two mental tasks, The daes collected Imchuded

valume chanpes, and heart rate. Habituation of the blood solame reiponie occr

significantly faster for non-amziows subjects, and for men, Hearl rate chanpe
baseline ghowed deceleration during orienting and accelermiion during the :
Measires of boar mate distingalshed between anxious subjects during the hea;
recowvesy phase.

1. Introduction
The sudy of s=x dilferences hat beoome an increatingly imporiant ar
psychelogical resedrch (Maccoby, 1966, Garal and Scheinfeld, 1968 ; Ou:
and Tavlor, 1972}, where the causes for the differences observed have
frequently been attributed 1o socal or to developmental factors, rathes
in terms of basic differences in nevral activity, During the 1950s, the -
of Spence and his colleagues showed that there wers significant differenc
the rate and amount of conditioning between men and women, and ber
subjects rated as hiph or low on an anxiety scale. Spence and Farber (!
reported that women produced more eveblink conditioned responses
tham men with the personality factor of anxiety controlled. Many exper:
on human conditioning are open bo the criticism that the somatic nz-
system may interact with awtonomic procssses. To avoid this proble:
experiment was designed to investigate habituation of an autonomac resp
Although conditioning and habituation probably involve different -
mechanisms (Hom and Hinde, 1970), nevertheless habituation is defin
the waning of a WCR—the crienting response (Sokolov, 1963). Hence
processes involve CMS-generated inhibition or excitation acling wpon
distal systems. If the speed and amount of newral reactivity is a peo
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BY returned (o baseline, while noise was presented over the earphones and
was signalled by the experimenter. This was heard for 2 min and then the
first tone sounded. [t was not expected by the subject. Twenty, 1 sec, 1000 Hz
pones were presented af random mtervals (13=T0 s2c} for 15 min unless the
subject had clearly habituated before that time.

Following the habitvation trials the subject was asked to relax and then
was given 1wo short tasks. The first was a word association test 1o the letier B,
The second was a numerical test in which the subject had to make rapid
serial subtractions of 17 from 393, The subject was led to belisve that the
results on these tests were some measure of abilicy. The numencal task was
paced by a metronome and lasted | min. The verbal test lasted 3 min, The
decision 1o use two tests was taken on the basis that some people are more
productive verbally than numerically,

3. Resulis

1.0, Scoring

All habituation data were based only on BY changes as d.c. recording makes
PY amalysis very difficult. Two analyses of babituation scores were carried
out. The tme to habiuats was caleulated as the time, in minutes, to the
first series of three no-responses in & row, The sccond measure was based on
the number of responsss appeaning in the record. All responses, including
1hose which occcurred after a three no-response soguence were counted, |
Only when & subject had clearly habituated (e.g. continuous ne-responding)
was the experiment $opped.

Table 1,
Mean pcones and arabysis of vanance for babdtuation craernia,
Plen YW'omen

High Low High L
. Measuares anxiely asxiery amziEty AREIEIF
Tiene 4o thres mo-responses (mein) D150 766 I 5. 1235
MHumber of positive responses 16350 560 16,80 12.00

o o ME FE

Bex 1
1 Mo=responses 51,79 .07
Responze todal 43,00 160
Anupety ]
1 po-responses 176,65 24,234
Response total 259,00 20,77
Sex = anxieky i
3 mo-responses I 1
Response iotal il4 4.12
Within cell error 16

" ocDDTS: fp < 00001,
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& response was quantified as a deviation from baseline of more than § mm
deflection of the pen (peak to peak) in the direction of constriction (BY
diminution) and occurring not later than 3 sec after the stimulus. A 5 mm
criterion 5 well within the range of all subpect’s responses.

Heart rate scores wers compiled as deviations from basal heart rate which
was measured over the st 3 min of the relaxavon phase. Heart rate was
mezasured a5 a percentage change over minuiss one and two during the first
orienting response, af the end of habrtuation, and dunng sach $iress task.
Heart rate was quantified as beat/min for each 30 sz epoch,

1.2, Habiwatlon teiall

The scores were compiled as descnbed abowe and the mean scores are
illustrated in table 1. An analysis of vanace showed that thers 15 a fignificant
effect for anxiety {p <0.001) and for sex (v =0,025) with the katter result anly
pocurring when using the three no-response critenion. There was no significant
iAleraction.

3. Menmal ravky

BY changes during the tasks were somewhat idiosyncratic and bore no
relationship 1o the catepories imvestigated. Both dilatation and constriciion
in BY were observed, with some subjects demonstrating lability between the
pwn, Because of this it was impossible 1o analvse these changes during
the tasks This contrasted sharply with observed BY comstriction in all
subjests (p < 0.00%, Wilcoxon) denng instruetions froem the experimenter pre-
ceding the tasks. This sugpests that BY may be specifically responsive during
attention to an external stimuolus, but not specific with respect to internally
demanding tasks,

3.4. Heart rate

Mo apparatus was available for a beat-to-beat analysis and so all caleulations
were carried out as beat/min. However, tonic heart rate incorporates phasic
responses, and when the stimulus is a1 60 db, deceleration should be the
predominant response (Graham and Clifton, 1966]. A Wilcoxon test showed
that deceleration occurred across all categories during orenting, but reached
only a value of significance of p <0.10. No effect of sex or anxiety was found
(F(l, 18) = =1, <2 1). Heart rate at the end of habiluaiion was near or below
baseling for most subjects but was elevaled for fome amxious subjecis.
However, there was no significant effect for anxbety or for 25 (F (1, 16) =
259, <1} -

During the letter and number tasks HR 2cceleration occurred for every
subject to both tasks (p <0.005, Wilcoxen), The percentage increase in HR o
the most stressful task for each subject, as measured by the greatest heart rate
increase, showed no significant effect of anxiety or sex (F({1, 16) = 1.1 <I).
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Tahble 2.
Focsules of amalysis of vamance for HR siress recovery.
Y df ME VR
Sex I i oS
ABEiEry i 192 4_B0™
Sex ® amxiscy i 635 1.62
Within coll error L] &

*n <008,

Heart rate recovery during stress {table 2) was measured for the letter 125k
as the percentage change over bassline during the mean of minute one, miow:
the percentage change over baseline of mimuies one and two combined. A low
score on Lhis measure indicates littks recovery. The effects were significant fios
anxiety {p <0,05) but nod for sex, Mo analyss was camed oot on the nembe
task as it kasted oaly [ min.

4, Discussion

The effects of sex and anxiety observed by Spence and Farber (1953) durin,
conditioning have aiso been demonstrated during habituation. Anxiety hai
the most consistent effect on habituation rate, while sex, although significan
did not produce a sipnificant miteraction. However, it can be seen by the men
scores in table 1 that no anxious female subject reached the three no-respons.
criterton during the |5 min period, whereas a few of the anxious males did so
Had the experiment been extended for a longer period of time it i5 possibl
that female subjects may have continued to fail 1o meet the criterion. It is als
imporianl to bear in mind that subjects wers chosen from extreme ends of th
anmiety continuum. Studies on habituation or condittoning which investigals
subjects normally distributed on apy personality dimension, will obvicusl:
continus (o show the sex effect in the absence of any effect of personality.

The results also suggest that Blood volume changess provide & useful inds
for a habituation paradigm, as well as being an extremely simple techniguee -
employ. The lessening of blood volume changes i magnitede over trial
parallels the findings of Raskin et al. (196%) who observed that forehes:
blaod volume diminished with stimulus repetition while pulse volume did no
Magnitude estimation using blood volume is also considerably simpler |
caleulate than that for pulse volume, where in some subjects the responss &
dimimish to | mm or less.

The physiological mechanism of finger pulse volume has received consids
able experimentation (Abramson, 1964) but that of blood volume has ne
It 15 known that digital blosd flow changes are largely under the controd «
the sympathetic nervous system (Hertzman, 1959; Ruch and Patton, 19¢
and there is no doubt that the comelation between GSR latency and 8
tatency is high (author's unpublished data), but the blood volume chang
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which were observed dunng internal processing or concenfration are not
consistent between subjecis, and the mechanism influencmg these changes
during the tasks is difficult 1o determine, The observed variability coubd be
dus to the interaction of autonomic systems. The sympathetic system is
dominant in determining the tane of the artericles and anastamosss (Ruch
and Patton, 1966) but it remamns to be determuned whether blood wolume
varmability can arise from changes in venous volume, or perhaps by blood
pressure changes triggered rom the vasomotor centre o the hypothalamus,

The current study showed that a pattern of responding resulting from a
gross sympathetic discharge which has been presumed to produce blood
volume vasoconstriction and heart rate acceleration did nof occur dunng
orienting or the mental tasks. This confirms similar findings by Lacey and
Lacey (1970) who observed a division in responding depending upon the
types of attention involved. However, the reason for the observed ‘lractiona-
tion” i5 due o an incorrect assessment of the influence of the sympathetic
sysiem on heart rate,

At present all evidence on heart rate during onenting and startls shows
that heart rate i5 under the control of the vagus (Obrist, Wood and Perez-"
Reyes, 1965; Baust and Bohnert, 196%; Eckberg, Fletcher and Braunwald,
1972). Therefore any change in heart rate to any stimulus pressntation is
almost entiredy due to the parasympathetic system and is ouiside the so-called
‘sympathetic arousal’ responss. The findings of Eckberg et al. (1972) mdicats
that sympathetsc =fects on heart rate only occur dunng susiained high
metabolic output, soch as during exercise. As there is no sympathetic arousal
effect on the heart, there s no rationale for employing beat-to-beat analyses
where the simulus employed 15 of 3 moderate intensity. The phasic decelera-
nan which gensrally oocurs to a 60 db tone will be mcorporated in the tome
mewsure. A subsequent beatfsec breakdown of the data revealed that subjects
reacted (o the stimulus over the early beats with either no change m rate or a
shght deceleration.

Heart rate increases during concentration or “‘mental stress” are due fo
vagal inhibition, whereas the labile shifts in blood fAow suggest an interaciion
of systerns and could be partly aitributable ro changes in sysiolic blood
pressure, Evidence in support of this suggestion comes from a study using
pharmacological blocking agents on dogs (Obrist, Howard, Lawler, Sutterer,
Smithson and Martm, 1972) which showed that dunng aversive conditioning
the sympathetic system had little effect on the observed heart rate increase,
but a large effect on the contractile properties of the heart and systolic blood
presiure. Further evidence companng physiological responses to both aversive
stimuli and "stressful” mental actrvity needs to be accomulated to evaluate this
Comparison.

Pribram {1967, 1971} offers a hypothesis that two major types of inhibition
are reciprocally involved in a habituation paradipm. The first {lateral)
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affeching the intensity of the initial response, and the second (5elf), the time
course of response diminution, Interpretation of the findings of this study in
terms of two types of inhibition may prove more enlightening than adopting
the theory that individuals will vary in the speed at which they generate
central infubation (Eysenck, 19%67). As no significant differences were foend
in either hear? rate deceleralion during orenting, or accsleration during
concentiration between anxious and nom-amdous subjects, it seems possibbe
1o efiminate lateral inhibition as distinguishing individuals with differing levels
of anxizty. It is more appropriate 1o sugpest that anxiety affects self inhibition,
as i 1w situations: habituation, and heart rate recovery time during mental
tasks, anxious subjects respond for larger than non-anxiouws subpects,

Likewise, lemales 1ook longer to habituate than males, but did not prodises
any differences in initial heart rate responses, again suggesting that the
temporal factars of inhibition are involved, rather than intensity factors.
However, the speed at which heart rate retumed to baseline during mental
processing did not distinguish between the sexes. A recent experiment by the
author [unpublished) showed that females hear tones as louder than males
across the frequency range, as well as being less tolerant of a repeaung
auditery stimulus. 1t remains 1o be deterrmined whether hearing a tone as
subjectively londer causes a delay in habituation (with no obzervable effecs
on heart rate) or whether the delay is due to the effect of repetition per s,
and whether the sex difference 15 only observed in the auditory mode
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