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INTRODUCTION

During the 1973 conference in Bubrovnik, david C. Glass and Jerone E.
Singer vepurted data Erom their classic series of experiments on the
post-stimulation effecte of exposure te nolse (Glass & Singer, 1972; 1973).
Specifically, they indicated thac peraans exposed to unpredictable,
uncontrollsble noise perform more poorly on tasks adminimtered pfter
noise termination than sither those exposed to predictable and/or
controllable noise or than those not exposed to neise. Glass and Singer
tentatively concluded that exposdre to unpredictable and uncontrolinble
noise produced afrereffrctas "becauvse unpredictability and uncontrellabllity
lead to a sense of helplessness which manifests irgelf as lovered
morivation in subsequent task performance” (Glass & Singer, 1973, p. 414).

Seven years later; Cohen (1980} reviewed over 30 studies replicating
and extending the Glauss and Singer aftereffect work. The reviev indicated
that the nftereffects of strems on performance octur a8 4 caonsequence of a
wide range of unpredictable, uncontrollable stressors including nolse,
alectric shock, bureaucratic aprésa. arbitrary dincriminatinﬂ} dennity,

and cold pressor. Hence, post-stimulation effects sre attributable to the
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unpredictablliey and uncontrollability of stressful events and not to sowe
unique feature of noise or of any other atressor. Horeover, the tuo

dozen goise atudies clearly {ndicated that the physical porametcrs of the
gound are relatively gnimporeant in producing aftereffects. Thar is, post-
stimulation effects were found over a wide Tange of sound levels and types
of nolse. Cohen also goncludes that aftereffects are not necessarily
pteributable to helplessness. Instead they may be wholly or partly due o
psychic costs, ghifts in nrousal, ove;gcharnliantion of strategies evolved

to cope with the stressors, and mood shifts assoclated with stressor

exposurc,
The present work is ap attempt to gain further understanding of why

expogure to unpredictabie, uncontrollable stressors regults in post-
srimulation defleits in perfsrmance. gpecifically, we are interested In
determining the role stressor exposure plays ia determining the effect.
Glass and Singer's heliplessness interpretation was based on the assumption
that exposure to uncontreliable aoige resulted In teelings of helplessness
that interfered with performonce on pubsequent tasks. Other explanations
offered for stressar aftereffecta sinilarly assume 3 key role for expesure.
For example, one approach argues that the effect is due to a fatigue that
results from coping with the noise. Another that ig a result of
peraisting in a4 stTatepgy used during the nolse pericd. In prder to address
this issuc, we atarted with the most fundamental question about the
relationship betueen exposute and pos:-scimulatinn effecta. Is exposure
pecensary to produce an afrereffect? Hedce we deslpned a number of studies
in which we attempt Lo produce aftereffects without expos ing subjects ro
the stressor. Our ppproach was influanged by recent, Work indicating thni
persons anticipoating exnposure to o stressor aften bé%nvc 55 if they were

actually exposed {(@.B¢y Baum & Grecnberg, 1975; Baum & Koman, 1476, The
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premise vas that the mere snticipation of exposure to aversive noise or

other stressful stimuli would be sufficient to produce an effect. In

short, if stressor snticipation ip equivalent to §Lressor exposure, ont

would expect that some effects found after expesure to nelse to ocour afrer

the tpere ancicipstion of expesure.
The typical design of aftereffects research, as gonducted by Glass and

i Singer (1972) ond others, involves three conditions: a condition in which

subjects are exposed to a streseor, a nonstressful cenparison condition,
and a third condition in which subjects are exposed to the stressor but
told that they can, if they so desire, terminate the stresser {see Cohen,
1580, for a full review). Such percelved contrel has been found fo
ameliorate or lessen the negative aftereffects of stressor expesure. In
the prasent study, this percelved control gondition was added by telling
one-third of the subjects that while they were gelng to be exposed to
nolse, tney could decide to terminnce it if necessary. Our hypothesis, in
this regard, was that expectations of perceived control would alleviate
the negative effects associnted with expecting to be exposed to the noiée.

HETHODS
Subhjects

Fifty~five female subjects were vandomly assigned to one of three
experimental conditions. All subjects were recruited to participate fin
“ewo geparate, short experiments' that together would take hWalf on hour.
The experiments were to be conducted by different experimenters in
Wifferent laboratory rooms in the ssme bullding. This instruction allowed
us to separate the experimental monipulation {sdministered as part af the
"pirst experiment) and the post-nolse anticipstion measure of performance
{part of the "second experimenc’). This prevented the ppssibilivy thur a
4 . pubject wvould expend less effort on the performance task because of her
diglike for sn experimenter who was pRoing to zxpose her fo an aversive
sound or her dislike for the experimental situatlon In whicit this exposure
would oceix., Moreover, LY keeping the gecond experimenter blind to the
experimental condition, we were able to avold the poasibllity of
. experimenter bias. Approximately half the subjecks in each condition
) fecelved one unlt of extra credit for thely participation; the remoining
subjects were reeruited through a loeal newspaper ad snd were paid $3.00
for parcicipation, ’
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Procedure

Subjiects were run individually. Upon arrival at the laboratery,
initial measures of the subject's blood pressure and mood (on the
Multiple Affect Adjective Checklimt; Zuckerman, Lubln & Robins, 1965) were :
obtained, The experimeater then explained the subject's task {crossing
out the letter "a" in colurms of words). Approximately one-third of the
subjects were also informed that they weuld be listening to burscts of noise
played through headphones, while they worked on the task. The unolse was 53
deperibed 48 the sound of a dentist drilling out a cavity, played at a “h
gound level "about as loud as the level of a jackhammer 1f you walked past
1t while it was operating on the street" (NOISE condition). The subjlect
was then presented with & pair of headphones ond a consent form deseribing
the experiment. Subjects were given seversl minutes to practice the task.
puring the practice session, they were given a sample burst of the nolse
(approx. 2 seconds at 100 dB(A)).

The perceived contrel manipulation involved treating another onc-third
of the subjects identiecally to the NOISE group. Additionally, these
subjects were shown how a switch would turn on a 1ight in the experimen~
ter's control room. They were told that "although it is important for the
sake of my research that you listen to all the noise...yon may, if
necessory, use this switch to alert me to step the noise” {HDISE PL condl-
tion).

The remaining subjects were told only about the task of erossing out
"ag' (QUIET condition). HNedither the consent form, nor the experimenter's
fnstructions, mentioned the nolse. They were told that they would wear a
pair of hendphones {unplugged) to block out any "axtraneous distractions".
Thay, too, practiced the rask while wearing headphones.

Tha experimenter then gave the gubject a questionnaive ko ansver
which asscssed their expectations about the nolse and the degree to which
they beifeved they would be able to terminate (contral) it. Whiie the
subject was working on the questionnalre, there was a knock at the door.
The experimenter answered the dooy and pxcuged herself.” A muffled conver-
sation was held outside the door. This precedure was deemed necessary in
order to lend credente to the procedures outlined below.

After approximately 1 wimute, the experimenter reioined the subject.
The experimenter waited in the room until the subjeet had completed the
experimentnl questionnaire, a8 necessary. The experimenter then announced
that, due to scheduling problems and a backlop of subjects, there would not
be enough time to do both experiments. Therefore, the aubject would net
have to be exposed to the dental noise after ait. Ewven though they were
relieved of having to listen to the noise, the experimenter explained that
ghe wanted to go ahead and toke their blood pressure and have them £411 oot
gome forms, aa participants in the "second experiment” with the “other
s experimenter". The act of terminating the expectactions in this manner
provided the opportunity to measure the afrereffeets of expecting exposure
ta aversive noise. Post-experimental interviews indicated rhat subjects
pelieved the experimenter's excuse for not participating in the nolse ex~
periment, Support for the eflectiveness of this instruction is clao pro~
vided by previous studies in our laboratory that indicate decrensed
auxiety and depression among subjects relieved of the cxpectotiion that they
will be exposed to a stressor (Spacapan & Cohen, in preas). '
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A1l subjects agreed to this change i plang. The subject's blood
pressure was taken and she again filled out the mood measure. The subject
was then led to o separate room where khe second experimenter (blind to
the suvbject's experimental condition) adminlscered a modified version of
the Tolerance for Frustration task used by Glass and Singer.

In this version of the Tolerance for frustration task, the subject 1s
presented with two piles of line diagrams. Esch pile is agpproximately 1
inck tall, and containa oultiple copies of the same diagram, The diagrams
are printed on 5 x 7 cards, and placed face down in fFront of the subject.
The task is to trace over all thé lines of the diagram without 1ifting pen
From card and without tracing over any lines twice. The piles were placed
in o specific order such that the subject would work first en an insolvable
disgran and then on a solvable one. Subiects could take as mony trials on
n given diagran as they wighed. The subject could choose to continue
working on the same diagram, or move on the next pile {(disgram) at any
time, but could not return to a previous pile after proceeding to another.
If the subject successfully completed the task for one diagram, she was
to proceed to the next pile {mmediately. The totel time alletted for the
task was 10 wminutes. The amount of time spent on ecach dlagram was
recorded . The more time spent on the insolvable diagram (Disgram 1), the
greater Was his/her tolerance for fruscratiom (see Feather, 1961, for a
full deacription of the task and its development). All subjects were then
debriefed and had thelr helght and weipht mpasured (Eor use in the analysis

of blood pressure data).
RESULTS

Manipulation Check

Pata collected on the 7-point scales (were 1 = not at altl, 7 = very)
of the experimental questionnaire provided information on suhjecta' expec—
tations of stressor exposure. Subjectm expecting noise felt the experience
would be more upsetting (ROISE M = 4.63, QUIET M = 1.47, HOISE PC ¥ = 3.82;
F(2, 50) = 33.41, p < .001) end more atressful (NOISE M = 4.53 QUIET H =
2.19, NDISE PC M = 3.59; E(2, 49) = 10.50, p < .001) than subjects
expeqbing the quiet condition. For both of these measures, post hoc
comparisons by Scheffe”'s method reveal that QUIET {5 different from NOXISE
and Erom NOISE PC {all p < .05}, while the latter two conditions do not
differ from one snother. In addition, HOISE subjects felt more nervous
(NOISE M = 3.05, QUIET } = 2.06, KOISE FC M = 2.47; F(2, 49) = 3.43,

p < .04) nbout the experiment than the othex two grud;g. Post hoc compari-

sons by Scheffe™'s method revealed that in this case; QUIET differed from
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NOISE (p < .05). While the mean for the NOISE PG group fell betwean the
NOISE and QUIET means, it did not differ from either.

Subjects who expected exposure ko noise also answered a scale

aasgssing the degree to which they felt free to have the nolse stopped.
While subjects who expected to be able to control vermination of the nelse ,
felt more free (NOISE PC M = 4.23) tham subjects without contral {ROISE M

= 1,7Y), the difference was not significant.

Tolerance for Frustration

fime spent on the insolvable diagram (f1)} was the measure of frustra-
tion tolerance; the less time spent, the less tolerance. An pualysis of
varionce on this measure revealed an effect of the manipulation {(F{2, 52) =
6.13, p < .01}, Subjects vho expected the neise without cantrol apent a
mwean of 281 seconds on the task, while those expecting to be able to
control the noise spent a mean of 437 seconds and those not expecting noise
expopure spent a mean of 425 se;onda“ Poat hoc comparisons by Scheffe™'s
method support the fact that while the NOISE group was different from the
QUIET group and the NOISE PC group (voth p < ,03), the lacter two condi~
tions did not differ from one another.

Blood Presgure and Mood

There were no effects of the experimental manipulations on these
meaBUTed .
SUMHARY AND GENERAL DISCUSSION
Yhen subjects' expectations of noise exposure vere rerminated,
decressed frustration tolerance was observed in these gubjects who had
expectad stressor exposure. Hereover, the expectation of control over
' stressor termination lessened Lhe negative impact of stressor expectation

afrer the anticipation peried. In sum, {t 15 apparent that there are
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afrereffects of the anticipatory period that are similar to those praduced
by actual exposure to noise. It Ls noteworthy that we have found similar
aftereffecrs of the anticipation of jmmersing one's hand in ice water

{Spacapan & Cohen, in press).

It is pot totally clear why there were no differences in blood
pressure and mood by experimental conditions. It could be argucd rhat
these measures are only affected by actunl exposure to nelse, and net by
the anticiparion of such exposure. It should be noted, however, that
stuaies of post-stimulation effects have not censistently found effects
on these measures, while work with the tolerance for frustration task has

been consistent.

The present reseorch ralses two important issues. First, it is un-
clpar what mechanism 1s responsible for the observed decrease in tolerance
for Frustration. Second, given the demonstration of the pouerful mature
of stressor anticipation, one might question the actual contribution of
stressor expocure in producing “postscimulation” effects.

Popplble Medlators

Heightened srousal, negative mood, and attentional overload are 3 fow
of the explanations that have been offered for the poststimulation effeets
of stressor exposure (see Cohen, 1980). It 1g noteworthy that afveraffects
of the anticipation period were obtained dn the sbsence of evidence for
these poasible mediators. First, neither self-report nor physiological
data support a heightened arougnl hypothesis. Moreover, there was no
evidence that elther self-reported stress, or blood pressure were affected
by the expectation of control. Secend, the lack of differences between
ptressor conditions in self-reported mood suggest that mood 1s likeuise
unaffected by the anticipstion of stress exposure, and henceplays a

winor role (at best) in producing the frustration tolerance effocrs.
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Finally, it is difficule te argue that atrent’~nal eapacity wvas

seriously depleted in the presenc reseavch, given the brevity of the
anticipation period and the absence of task demands during the anticipation
period.

There are s number of explanations offered for the post exposute
effect that sre consistent with these resuits, although there is no direct
evidence that they are appliceble. For example, it is possible that those
anticipating exposure to uncontrollable stressors use caplng strategles
during the anticipation period end maintain these strategles even after
the expeccanidn is terminated. Although a particular strategy may be
adjustive during the anticipation perfod, it usy interfere with task per~
formance after expectancy terminatfon {cf. Cohem, 1980). GSimilarly, a.
preoceupation with the threatening sltuation may persist to some degres
after cxpectation termination resulting in distraction that affects
perfermance on post-anticipaticn taskg.

It is worth noting that the fact thst we find effects of anticipation
that are analogous to the effects of axposure does not definitively Iridd~
cate that these effects are mediated by the same mechanisms. However,
the similarities are striking and such an assumptlon is not unfounded at
this polint.

Poststimulation ve. Pestexpectation Effects

Is it possible that previocusly observed poststimulation effects ave
really "postexpectation" effects? Weo have demonstrsted that stressor
expectations are sufficlent to produce aftereffects. Given this demonstra-
tion of the powerful nature of stressor anticipation, one might well
question the actual contribucion of stressor exposurc in producing stressor

effocrs. In otrher words, it is pussible that both during-exposute and
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after-exposuie effects reported in the literature are wholly ox partly :

attributable to residual effoets of the anticipation period. While

erpectations of stressor exposure are sufficlent to produce afteraffects,

it remains for further research to demonstrate vhether the manipulacion

of stressor expectation ig necessary to produce similar effects during

and after scresscor exposure.
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