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EFFECTS OF ACTUAL AND POTENTIAL 
STRESSOR CONTROL ON PHYSIOLOGICAL 
AND SELF-REPORTED STRESS RESPONSES 
ALAN J. CARR 
West Norfolk and Wisbech Health Authority, England 

GERALD J. S. WILDE 
Queen's University, Kingston, Ontario 

Two experiments were conducted in which stressor controllability was varied while 
stressor predictability and other stressor properties were held constant. In each ex
periment stressor control led to a reduction in anticipatory physiological stress. These 
findings support the minimax hypothesis but contravene alternative theories that 
attribute the beneficial effects of stressor control to the predictive information furnished 
by controlling actions. 

A growing body of literature suggests that behavioral control over stressors 
probably leads to a reduction in anticipatory stress responses, and possibly 
minimizes stress responses at impact (Averill, 1973; Miller, 1979; Thomp
son, 1981). Miller (1979) has argued that explanations for the stress mod
ifying effects of control fall into two broad categories: predictability theories 
and controllability theories. Predictability theories recognize that behavioral 
control furnishes the individual with predictive information about the 
stressor. This information leads to stress reduction by diminishing the 
uncertainty or surprise associated with the stressor (Berlyne, 1960; Sokolov, 
1963), by providing relevant feedback (Weiss, 1971), or by providing 
safety signals (Seligman, 1968). Controllability theories, on the other 
hand, argue that control has stress-reducing effects independent of those 
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deriving from predictability. Miller's (1979) minimax hypothesis is one 
such theory. It states that 

a person who has control over an aversive event insures having a lower 
maximum danger than a person without control. This is because a person · 
with control attributes the cause of relief to a stable internal source-his 
own response-whereas a person without control attributes relief to a less 
stable, more external source (p. 294). 

Critical experiments to test the comparative validity of predictability 
versus controllability theories would hold predictability constant and 
vary control across experimental and comparison groups. Of course, the 
properties of the stressor and the amount of motor activity engaged in 
by subjects would also have to be equated across conditions. Miller (1979) 
has drawn attention to two experimental paradigms that meet these 
requirements-the actual control equated for predictability paradigm, 
and the potential control paradigm. Since (as Miller's, 1979, review high
lights) few experiments that employ these paradigms have previously 
been conducted, these paradigms formed the basis for the experiments 
reported in this paper. A primary goal of these two experiments was to 
test the minimax hypothesis. 

EXPERIMENT 1 

In this experiment the actual control equated for predictability paradigm 
was used (Miller, 1979). In this paradigm subjects in the experimental 
group exercise actual control over a stressor, whereas their comparison 
group counterparts do not. Actual control may involve altering the du
ration, intensity, or other characteristics of the stressor, or the probability 
of the stressor's occurrence. In the experiment reported below, subjects 
with actual control reduced stressor duration. The amount or predictive 
information about the stressor available to subjects, the physical char
acteristics of the stressor (such as intensity or duration), and the amount 
of motor activity engaged in by subjects are held constant across conditions 
in this paradigm. Thus intergroup differences on dependent variables 
may be attributed to the variable "actual control" alone. 

METHOD 

SUBJECTS 

For this experiment 44 subjects were recruited on a volunteer basis from 
various institutes of higher education in Kingston, Ontario; 22 were male 
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and 22 female. Ages ranged from 18 to 36 years (M = 21.95, SD= 3.22). 
An equal number of males and females were randomly assigned to 
experimental and comparison groups. Prior to the experiment proper, 
all subjects completed a brief screening interview and were administered 
a hearing test. In no case was there evidence of raring deficits. Subjects 
were paid $5 for their participation in the expenment. 

APPARATUS 

Stimulus materials. A Revox two-channel tape recorder (type A77) 
was used for both recording and presenting the stimulus materials. The 
beginning of the orientation trial and each of the six experimental trials 
were signaled by 5-second, 74 dB, 500-Hz tones. In each case this was 
followed by 3 minutes and 10 seconds of silence. Depending on the 
experimental conditions, a trial could end with either a 10-second or a 
3-second burst of 100 dB white noise. On track one of the stimulus tape, 
all trials ended with a 10-second burst of noise. A 3-second burst of 
noise concluded each of the trials on track two of the tape. In addition 
to these stimulus materials, stimuli for two demonstration trials were 
also recorded. Each of these trials began with a 5-second, 70 dB, 500-
Hz tone. This was followed by a 30-second period of silence. Each of 
these trials ended with an 86 dB, 10-second burst of white noise on track 
one, and an 86 dB, 3-second burst of white noise on track two. 

All stimulus materials were presented over a loudspeaker mounted 
1 meter in front of the subject in the experimental chamber. Sound levels 
of stimuli were set according to sound level meter readings taken from 
a position directly in front of the loudspeaker at a distance of 1 meter. 

A subject in the experimental condition could change the tape recorder 
output from track one to track two by pressing an illuminated red button. 
This button was mounted beside each subject's dominant hand on the 
table top in front of him or her. A wire connected the button to an 
electrical interfacing panel in front of the subject. Thus it was obvious 
to all subjects that the button was connected to some equipment in the 
control room. When they pressed this button, the light inside it extin
guished. In this way they were given feedback that their stressor control
ling actions were effective. Red and green illuminated buttons were 
mounted on top of the tape recorder in a room adjacent to the experimental 
chamber. When a subject depressed the track changing button, the red 
light on top of the tape recorder extinguished and the green light came 
on. This allowed the experimenter to monitor subjects' button-pressing 
behavior. Furthermore, at the beginning of each trial, the experimenter 
changed the stimulus tape to track one by depressing the red button on 
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top of the tape recorder. This also caused the button mounted on the 
table in front of the subject to light up. 

In the comparison condition a button, identical in appearance to 
that employed in the experimental condition, was mounted on the table 
top in front of the subject beside his or her dominant hand. However, 
this button, unlike that in the experimental condition, was very obviously 
not connected to the tape recorder in the adjoining room. No wire con
nected this button to the electrical interfacing panel in front of the subject. 
A battery inside the button's mounting box powered a bulb that could 
be illuminated or extinguished by pressing the button. 

Physiological recording apparatus. Throughout the experiment, elec
trodermal and cardiovascular activity were monitered on a Beckman 
Dynograph recorder (type R611). Beckman silver-silver chloride electrodes, 
Beckman electrode collars, and Beckman electrode paste were used for 
all physiological recordings. Effective electrode sites using this equipment 
were circular and of 1 cm diameter. Electrodes were placed on the ventral 
surfaces of the middle phalanges of the first and second fingers of the 
nondominant hand to monitor skin resistance. For heart rate, electrodes 
were placed one on each side of the neck, posterior to the sternomastoid 
muscle, just below the ear. The third heart rate electrode was placed on 
the midforearm ventral surface of the nondominant limb. The electrode 
on the nondominant forearm and that on the dominant side of the neck 
served as the active leads. The remaining electrode served as the reference 
lead. 

Electrodermal activity was recorded as skin resistance on two chan
nels using a 9892A coupler connected to an AC 9806A coupler. This 
permitted a highly sensitive and a moderately sensitive record of elec
trodermal activity. Thus small spontaneous skin resistance responses 
during the anticipation period, and large skin resistance responses to 
the noise stimuli could accurately be measured. Cardiac activity was 
measured as heart beats using an AC 9806A coupler. This was connected 
to a 9857 cardiotachometer coupler. Output from this coupler was used 
to assess heart rate variability (see below). 

Self-report instruments. The Desirability of Control Scale (Burger & 
Cooper, 1979) and the Eysenck Personality Inventory (Eysenck & Eysenck, 
1965) were administered to all subjects. The Desirability of Control Scale 
is a 20-item instrument that assesses the extent to which individuals 
seek to control events in their day-to-day lives. 

In order to continuously monitor subjects' subjective states of ten
sion or relaxation during the anticipation periods of each trial, the Self
Reported Tension Scale was administered to all subjects. When this scale 
was administered subjects were required to spontaneously report any 
changes in subjective state along the relaxation-tension dimension for 
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the duration of each anticipation period. After each noise burst subje 
were asked to give a rating, relative to their anticipation period ratin1 
to describe their subjective state during the noise. The Self-Report 
Tension Scale was adapted from an instrument designed to meast 
fluctuations in perceived risk in automob. drivers (Browning & Wile 
1977; Moran, 1982). 

After each trial all subjects were asked to complete two copies 
the Stress Arousal Checklist. These instruments offered a further < 
sessment of subjects' subjective states during the anticipation and imp< 
periods of the trial. The Stress Arousal Checklist is a 34-item adjecti 
checklist that yields separate stress and arousal scores (Mackay et a 
1978). 

Laboratory setting. Throughout the experiment subjects were seat1 
in an electrically shielded room. In order to minimize movement artifac 
in the physiological records, subjects sat in a comfortable but rigid cha 
An adjustable footrest was secured to the legs of the chair, and a 1 
shaped table top was attached to the arms of the chair after each subjE 
was seated. The illuminated buttons were mounted on this table top 

The tape recorder from which the stimulus materials were presenh 
and the physiological recording apparatus were housed in a room adjace 
to the experimental chamber. An intercom system between these ru 
rooms allowed the experimenter to monitor the subjects' verbal repor 
of tension during the experimental trials. These reports were writtE 
directly onto the polygraph paper record. 

PROCEDURE 

After the screening interview, hearing test, and attachment of the ele< 
trodes, subjects were seated in the experimental chamber. Here the 
completed the Desirability of Control Scale and the Eysenck Personalit 
Inventory while the experimenter adjusted the physiological recordin 
apparatus in the adjoining room. 

The orientation trial instructions were then read to each subjecl 
These instructions informed subjects that following a tone that signale1 
the beginning of the trial, they were to rate their experienced level c 
tension or relaxation using the Self-Reported Tension Scale until th 
occurrence of a 10-second burst of loud white noise. After the trial subject 
were asked to rate their subjective state during the noise burst on th 
Self-Reported Tension Scale. They were also asked to complete tw1 
copies of the Stress Arousal Checklist to furnish an assessment of thei 
states during the anticipation and impact periods. 
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The experimental instructions proper were then read. Subjects in 
the experimental conditon were told that pressing t~e illuminate~ button 
after the onset of the noise would shorten the duration of the noise burst 
from 10 seconds to 3 seconds. They were also informed that when they 
pressed the button, the light inside it would extir:i-guish. This, ~hey were 
told, was to be interpreted as feedback concerrung the effectiveness of 
their response. They were asked to exercise this form of stressor control 
in each of six trials. However, before beginning these trials they were 
given two brief trials during which they could choose to press or not 
press the button. In this way the controlling power of the button was 
demonstrated to them. 

Subjects in the comparison condition were told that they would 
have no control over the 3-second burst of noise to which they would 
be exposed at the end of each of six trials. They were aske~, h~weve:, 
to turn off the light inside an illuminated button by pressing 1t. This 
button was clearly not connected to the source of the noise. They were 
told that this activity might serve as a distraction from the noise burst, 
but that such distraction was unlikely to be effective in reducing their 
response to the noise. Before the six experimental trials these subjects 
were given two brief trials during which they could choose to press or 
not to press the button. In this way the independence of the button 
from the source of the noise was demonstrated. 

Subjects then underwent six experimental trials. The procedure for 
completing the self-report instruments during each experimental trial 
was the same as that for the orientation trial. 

After the sixth experimental trial two minutes of baseline data were 
collected. During this period subjects were required to relax. 

Thereafter the electrodes were removed, and a postexperimental 
interview was conducted. A brief explanation of the aims and design of 
the study was then presented. 

DATA REDUCTION 

In coding continuously monitored physiological and self-report variables, 
the initial 10 seconds of each trial (which followed the signal tone) were 
disregarded. Consequently, responses to the tone that signaled trial 
onset were not included in anticipation period scores. Separate scores 
were derived for each of the remaining 3 minutes on each of the con
tinuously monitored variables. This data coding system permitted the 
exploration of anticipation curves as a function of the stressor control. 
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Data from the orientation trial and six experimental trials were coded in 
a similar manner. Data from the baseline period were coded in the same 
way as data from the anticipation periods. 

Spontaneous skin resistance responses were defined as decreases 
in skin resistance equal to or greater than 400 ohit> occurring during 
the anticipation period. The number of such responses in each of the 3 
minutes of each anticipation period was determined and coded. The 
amplitude of skin conductance responses to the noise bursts were cal
culated by subtracting the immediate prestimulus levels from the post
stimulus peak values after they had been converted to units of conductance. 

Heart rate variability was measured using a simplified version of 
Kalsbeek's (1971) technique. Changes in heart rate, on the cardiotachom
eter record, of more than six beats per minute were given a score of 
one. By summing these scores, a heart rate variability score was derived 
for each of the 3 minutes of the anticipation period in each trial. Phasic 
heart rate responses of the noise were calculated by subtracting the 
number of heart beats in the 10-second period preceding the onset of 
the noise from the number of heart beats in the 10-second period following 
the noise onset. 

Each subjects' status on the Self-Reported Tension Scale was sampled 
at 10-second intervals. Thus for each minute in each anticipation period, 
six readings were obtained. The average of these six readings was coded 
as the self-reported tension score for that minute. Self-reported tension 
during the noise was coded as the single score on the Self-Reported 
Tension Scale obtained directly from the subject following the noise burst 
at the end of each trial. 

Self-reported stress and arousal scores for the anticipation and impact 
periods were derived from subjects' responses to the Stress Arousal 
Checklist. 

After they had been coded and verified, all of the variables outlined 
above were transformed using Rose's (1964) range correction procedure, 
or Lykken's (1972) modification of this transformation. Skin conductance 
and heart responses at impact were transformed using Lykken' s formula. 
Rose's original procedure was used to transform the remaining variables. 
When the data had been range-corrected, all values were multiplied by 
100. Thus all variables (with the exception of heart rate variability) were 
now on scales with a range of 100, where 1 represented a state of low 
arousal, stress, or tension and 100 represented an elevated state on these 
variables. 

A decrease in heart rate variability represents a state of increased 
arousal and an increase in heart rate variability reflects a state of relaxation 
(Kalsbeek, 1971). To change the direction of heart rate variability scores 
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to that of the other variables, the range-corrected heart rate variability 
scores that had been multiplied by 100 were subtracted from 100. 

To take account of the phenomena of situational stereotypy (Lacey, 
1967) and response specificity (Engle, 1972), composite physiological 
stress scores were derived from the cardiovascular and electrodermal 
activity data for both the anticipation and impact periods. (These composite 
scores were similar to Thayer's, 1970, index A.) 

The anticipatory physiological stress variable was derived by choos
ing for each subject, for each minute in each trial, that physiological· 
variable with the greatest range-corrected value. For example, if a subject 
in minute 1 of trial 1 obtained a heart rate variability score of 30, and a 
score of 60 on the frequency of spontaneous skin resistance responses 
variable, his or her anticipatory physiological stress score would be 60. 
The physiological stress at impact variable was derived by choosing for 
each subject, for each impact period in each trial, that physiological 
variable with the greatest value. For example, if a subject in trial 1 
obtained a skin conductance response amplitude score of 50 and a heart 
rate response score of 67, he or she would obtain a physiological stress 
at impact score of 67 for that impact period. In summary, the data 
reduction procedure yielded the following eight dependent variables: 

1. Anticipatory physiological stress 
2. Anticipatory self-reported tension 
3. Anticipatory self-reported stress 
4. Anticipatory self-reported arousal 
5. Physiological stress during the impact period 
6. Self-reported tension during the impact period 
7. Self-reported stress during the impact period 
8. Self-reported arousal during the impact period 

RESULTS 

An initial analysis was conducted to check that the stimuli used in the 
experiment were stress inducing. The self-report data contained in Table 
1 shows that subjects experienced anticipation periods as less stressful 
than impact periods. Significance levels for each of the three self-report 
variables contained in the table are based on t-tests for correlated samples. 
(Since physiological stress was assessed in different ways during the 
anticipation and impact periods, and since data were range-corrected 
separately for each period, meaningful comparisons of anticipation and 
impact physiological data could not be made.) 

Postexperimental interviews revealed that the independent variable 
was effectively manipulated. All subjects in the experimental group re-
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TABLE 1 
Means and Standard Deviations of Groups with and without Actual Control 
on Dependent Variables during Anticipation and Impact Periods 

379 

ANTICIPATION PERIOD IMPACT PERIOD 
ACTUAL NO ACT.AL NO 

CONTROL CONTROL CONTROL CONTROL 

Physiological M 65.3" 74.4b 70.6 76.3 
stress SD 22.7 21.4 27.6 28.1 

Self-reported M 33.7" 31.1" 79.7b 82.3b 
tension SD 18.8 22.7 20.8 17.1 

Self-reported M 54.9" 43.8" 75.3b 73.5b 
stress SD 27.4 29.6 24.9 24.1 

Self-reported M 51.0" 45.6" 79.2b 80.lb 
arousal SD 27.9 28.8 22.3 23.1 

Note. In each row scores marked by a differ reliably (p < .05) from scores marked by b. 

ported having experienced actual control over stressor duration, whereas 
their comparison group counterparts did not. 

Reliability analyses were conducted on the anticipatory physiological 
stress variable, the physiological stress at impact variable, and the Self
Reported Tension Scale. For these analyses each minute of the anticipatory 
periods and/or each burst of noise during the impact periods were viewed 
conceptually as items (albeit items with different difficulties) in a scale. 
Cronbach's alpha reliability coefficients calculated on this basis, therefore, 
reflect the consistency of subjects' scores on the variable in question 
across time periods. Coefficients of .94 and .81, which indicate an acceptable 
level of reliability, were obtained for the Self-Reported Tension Scale 
and the anticipatory physiological stress variable, respectively. For the 
physiological stress at impact variable, an alpha value of .40 was obtained. 
The poor reliability of this measure argues for a cautious interpretation 
of the ANOVA results for this variable, since the likelihood of type 11 
error is increased. Real differences may go undetected. 

T-tests indicated that the experimental and comparison groups did 
not differ reliably (p > .1) on a number of organismic variables-age 
(t (42) = 0.3), desirability of control (t (42) = 0.2), neuroticism (t (42) = 
0.8), and extraversion (t (42) = 1.5). 

Two x 6 x 3 (control x trials x minutes) one between factor, two 
within factors ANOVAs were run on the anticipatory physiological stress 
and anticipatory self-reported tension variables. Other 2 x 6 (control x 
trials) one between factor, one within factor ANOVAs were run on the 
remaining six dependent variables. The only reliable intergroup difference 
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occurred on the anticipatory physiological stress variable, F (1, 42) = 
7.74, p = .008). The group with actual control over the stressor displayed 
a lower mean level of anticipatory physiological stress than the comparison 
group (see Table 1). 

Statistically significant trials, minutes, and trials by minutes effects 
were present in the analyses. These effects reflect habituation across 
trials, change in the slope of the anticipatory responses curves, and the 
interaction between these two phenomena. Since these effects are not 
pertinent to the hypotheses being tested, they are not considered further. 
No significant interactions between actual control and either trials or 
minutes were observed. 

EXPERIMENT 2 

Experiment 1 was concerned with the effects of actual (or exercised) 
control. In Experiment 2 the effects of potential (or unexercised) control 
were examined. Miller (1979) has described a paradigm for determining 
the effects of potential control. Subjects in the experimental group are 
exposed to a stressor but are made aware that a controlling action is 
available that can lessen the impact of the stressor (should it become 
intolerable). However, social pressure is brought to bear on these subjects 
so that they do not execute the controlling action. Their comparison 
group counterparts have no potentially controlling action available. Stressor 
characteristics are held constant across conditions. In experiments that 
employ this paradigm, intergroup differences on dependent variables 
may be attributed to potential control alone, since the amount of predictive 
information available to subjects and stressor characteristics are constant 
across conditions while potential control is varied. 

METHOD 

SUBJECTS 

For this experiment 44 subjects were recruited on a volunteer basis from 
various institutes of higher education in Kingston, Ontario; 22 were male 
and 22 female. Subjects' ages ranged from 16 to 31 years (M = 21.05, 
SD = 2.59). An equal number of males and females were randomly 
assigned to experimental and comparison groups. Prior to the experiment 
proper, all subjects completed the screening interview and hearing test 
noted previously. In no case was there evidence of hearing deficits. Each 
subject was paid $5 dollars for participating in the experiment. 
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APPARATUS 

With the exception of the modifications outlined below, the apparatus 
for this experim~nt was the ~~me as that ~sed in ~xperiment 1. . 

In the expenmental condition a red paruc buttoiif was mounted beside 
each subject's dominant hand on the table in front of him or her. The 
button was connected to the tape recorder from which the stimulus 
materials were presented. Pressing the button caused the tape recorder 
to stop. 

In the comparison condition no buttons or other instruments were 
available to subjects. 

In both experimental and comparison conditions, only track one of 
the stimulus tape was used, that is, the duration of the noise bursts at 
the end of each trial in both conditions was invariably 3 seconds. 

PROCEDURE 

With the exception of the experimental instructions proper, all aspects 
of the procedure in this experiment were the same as those in Experi
ment 1. 

In the experimental condition subjects were informed that there 
would be six experimental trials, and that each trial would end with a 
3-second burst of loud white noise. They were told that if the noise 
became unbearable, they could press the red panic button and the noise 
would stop. However, they were asked to endure as much noise as they 
could. (In fact no subject ever used the panic button during the exper
imental trials.) Before the experimental trials these subjects were given 
two brief demonstration trials during which they could test the effectiveness 
of the panic button in stopping the noise. In this way the controlling 
power of the button was demonstrated. 

In the comparison condition subjects were informed that they would 
have no control over the burst of noise that would occur at the end of 
each of six experimental trials. Before these trials, subjects were admin
istered two brief demonstration trials. They were informed that these 
would familiarize them with the procedure. 

DATA REDUCTION 

The same procedures for data reduction and analysis were employed in 
this experiment as were used in Experiment 1. 
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RESULTS 

The analyses for the potential control data took the same form as those 
for the actual control data, outlined above. 

The self-report data set out in Table 2 show that the impact periods 
were experienced as more stressful than the anticipation periods. 

Postexperimental interviews indicated that the independent variable 
was effectively manipulated. 

As in Experiment 1, reliability analyses were conducted. Cronbach's 
alphas of .95 and .83 were obtained for the Self-Reported Tension Scale, 
and the anticipatory physiological stress variable, respectively, indicating 
acceptable levels of reliability for these measures. The obtained phys
iological stress at impact reliability coefficient of .22 was low enough to 
argue for a cautious interpretation of ANOVA results for this variable 
because of the increased probability of type 11 error. 

On the following organismic variables, no reliable (p > .1) inter
group differences were found: age (t (42) = 0.2), desirability of control 
(t (42) = 0.5), neuroticism (t (42) = 0.5), and extraversion (t (42) = .7). 

The experimental and comparison groups differed reliably only on 
one dependent variable-anticipatory physiological stress, F (1, 42) = 

5.78, p = .02. Subjects with potential control displayed lower scores than 
subjects without such control on this variable. 

As in Experiment 1 a number of significant trials, minutes, and trials 
by minutes effects were observed that have no bearing on the hypotheses 
being tested, and so are not discussed further. 

TABLE 2 
Means and Standard Deviations of Groups with and without Potential Control 
on Dependent Variables during Anticipation and Impact Periods 

ANTICIPATION PERIOD IMPACT PERIOD 

POTENTIAL NO POTENTIAL NO 
CONTROL CONTROL CONTROL CONTROL 

Physiological M 64.o• 71.7b 71.4 73.5 
stress SD 21.4 23.1 27.1 28.7 

Self-reported M 3o.o• 36.3a 75.lb 77.0b 
tension SD 21.2 24.3 22.0 21.5 

Self-reported M 44.1• 51.8• 71.5b 80.6b 
stress SD 28.6 30.1 24.1 21.2 

Self-reported M 40.2• 45.3. 80.9b 84.2b 
arousal SD 26.2 26.6 17.4 17.0 

Note. In each row scores marked by a differ reliably (p < .05) from scores marked by b. 
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ANCILLIARY ANALYSES 

A statistical issue deserving comment is the use of composite indices of 
physiological stress during the anticipation and impa~ periods. These 
indices take account of both situational stereotypy and re~ponse specificity 
with a minimum of assumptions. There are two other major alternatives 
to handling these sort of data so as to take account of these phenomena. 
The first is to assess each subject's most reactive physiological response 
channel before the experiment proper, and then base his or her phys
iological stress scores within the experiment on this variable alone. This 
procedure effectively takes account of individual response specificity, 
but assumes that such specificity outweighs situational stereotypy effects. 
(Although rarely used in laboratory experiments on groups of subjects, 
this approach is commonly used by clinicians with individual clients.) 
A second alternative is to assume that response specificity has been 
controlled for through random assignment of subjects to groups, and 
then to conduct separate analyses on data from each physiological response 
channel. Information on situational stereotypy may be derived by iden
tifying those physiological variables on which groups in different ex
perimental conditions (or situations) reliably differ. A problem with this. 
approach is that in small group research ( n < 100) it may be inappropriate 
to assume that random assignment controls for response specificity. 
Thus observed intergroup differences on physiological variables may be 
interpreted in at least two ways: (1) they may be taken to mean that 
particular types of situations lead to changes on particular physiological 
variables, or (2) that, despite random assignment, the subjects in the 
two groups differ in the types of physiological response patterns they 
typically display. Although this approach has its shortcomings, it is a 
common way for dealing with data from laboratory experiments in this 
field. 

So that the data from Experiments 1 and 2 could be compared with 
similar studies in the literature, separate analyses were conducted on 
the following untransformed and range-corrected psychophysiological 
variables: anticipatory heart rate variability, the frequency of spontaneous 
skin resistance responses during the anticipation period, heart rate change 
at impact, and the amplitude of the skin resistance response at impact. 
The analyses took the same form as those detailed in the Results sections. 
Means and standard deviations derived from the range-corrected data 
for Experiments 1 and 2 are presented in Table 3. 

In both experiments Cronbach's alphas in excess of .80, indicating 
acceptable levels of reliability, were obtained for all anticipatory period 
variables. Impact period variables yielded reliability coefficients between 
.35 and .55. In both studies, therefore, these measures displayed poor 
reliability. 
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TABLE 3 
Means and Standard Deviations of Range-Corrected Electrodermal and Cardiovascular 
Variables during Anticipation and Impact Periods in Experiments 1 and 2 

EXPERIMENT 1 EXPERIMENT 2 

ACTUAL NO POTENTIAL NO 
CONTROL CONTROL CONTROL CONTROL 

ANTICIPATORY PERIOD 

Frequency M 32.90a 43.51b 34.94 27.59 
of SRRsc SD 25.53 26.18 23.35 28.75 

Heart rate M 57.69a 68.26b 56.18 63.70 
variability SD 26.05 24.46 25.48 27.97 

IMPACT PERIOD 

Amplitude M 57.23 55.45 60.79 58.64 
of SCRd SD 29.81 32.00 27.43 28.94 

Change in M 43.16" 58.21b 31.28 39.09 
heart rate SD 38.40 58.64 49.60 51.91 

Note. For each experiment in each row scores marked by• differ reliably (p < .05) from scores marked 
by b. For anticipatory period variables, mean scores per minute are given. 

cskin resistance response. 

d Skin conductance response. 

Main effects for stressor control in the ANOVAs on anticipatory 
heart rate variability, F (1, 42) = 7.32, p < .01, the frequency of skin 
resistance responses during the anticipatory period, F (1, 42) = 6.07, 
p < .05, and heart rate change at impact, F (1, 42) = 7.58, p < .01 were 
observed in Experiment 1. In Experiment 2 anticipatory heart rate variability 
was the only main effect for stressor control that approached significance, 
F (1, 42) = 3.69, p < .10. These four findings support the view that 
stressor control leads to a reduction in stress responses and are therefore 
in accord with the results of the main analyses. 

The statistics based on untransformed data presented in Table 4 
convey the magnitude of the initial raw scores for anticipatory and impact 
physiological variables. When ANOVAs were conducted on these data 
(which have not been transformed so as to reduce variance due to in
dividual differences in response range), only one significant result emerged. 
In Experiment 1 the group with actual control displayed more heart rate 
variability (indicating less stress; Kalsbeek, 1971) than their comparison 
group counterparts, F (1, 42) = 9.19, p < .01. 
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TABLE 4 
Means and Standard Deviations of Untransformed Electrodermal and Cardiovascular 
Variables during Anticipation and Impact Periods in Experiments 1 and 2 

EXPERIMENT 1 EXPERIMENT 2 

ACTUAL NO POTEN1'AL NO 
CONTROL CONTROL CONTROL CONTROL 

ANTICIPATORY PERIOD 

Frequency M 3.61 4.76 3.70 4.52 
of SSRsc SD 2.86 3.08 2.64 3.63 

Heart rate M 18.65" 9.26b 14.94 12.29 
Variability SD 14.29 7.35 10.64 13.40 

IMPACT PERIOD 

Amplitude M 0.75 0.63 0.61 1.04 
of SCR (in SD 0.80 1.08 0.88 1.77 
ohms)d 

Change in M 1.43 1.71 0.80 0.92 
heart rate SD 1.42 1.17 1.11 1.12 

Note. For each experiment in each row scores marked by• differ reliably (p < .05) from scores marked 
by b. For anticipatory period variables, mean scores per minute are given. 

c Skin resistance response. 

d Skin conductance response. 

DISCUSSION 

Before considering the theoretical implications of the results of the main 
analyses of the two experiments described in this paper, it is worth 
commenting on their statistical significance. In both experiments separate 
ANOVAs were conducted for each of eight variables. This type of analysis, 
although less complex than multivariate analysis of variance, enhances 
the probability of type I error. In each experiment a reliable intergroup 
difference was observed on only one out of eight dependent variables. 
Was this a chance finding? The high levels of significance at which the 
groups differed (for two-tailed tests p < .008 and p < .02 in Experiments 
1 and 2, respectively) and the fact that differences occurred between 
groups on the same variable in each experiment suggest that these dif
ferences are reliable. 

The poor reliability of the physiological measurements taken dur
ing the impact period (compared to those taken during the anticipatory 
period) also deserves comment. The low reliability coefficients reflect 
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high intersubject variability in the patterning of responses across trials. 
That is, the habituation curves (representing scores on physiological 
variables at impact across six trials) varied greatly from subject to subject. 
This was not the case for physiological measurements taken during the 
anticipatory period. 

The results of the main analyses of the two experiments may be 
summarized as follows. In Experiment 1 it was found that actual control 
led to a reduction in anticipatory physiological stress. In Experiment 2 
potential control was shown to have a similar effect. Neither form of 
control appears to have reduced physiological stress at impact (although 
the reliability of this index was too low to allow firm conclusions to be 
drawn). Self-report indices of tension, stress, and arousal during both 
anticipation and impact periods were unaffected by the presence of either 
actual or potential control. 

The single positive finding in each experiment supports the minimax 
hypothesis (Miller, 1979), which entails the view that stressor control 
leads to a reduction in anticipatory stress, but fails to support the pre
dictability theories (Berlyne, 1960; Seligman, 1968; Sokolov, 1963; Weiss, 
1971). 

The information-seeking theory is the only position that entails a 
hypothesis concerning stress responses at impact (Berlyne, 1960; Miller, 
1979; Sokolov, 1963). It argues that if the amount of predictive information 
is the same across experimental and comparison groups, then no inter
group differences in stress at impact will be observed. This position was 
supported by the physiological and self-report results from both exper
iments. Miller (1979) has suggested that the minimax hypothesis might 
be extended to cover the stressor impact situation by arguing that when 
subjects have control they experience less anticipatory stress, and against 
this background of relative relaxation aversive stimuli lead to less stress 
at impact. The impact results from Experiments 1 and 2 do not support 
this extended version of the minimax hypothesis. 

None of the theories tested by these experiments can account for 
the desynchrony (Hugdahl, 1981) between anticipatory, physiological, 
and self-report data. A number of possible hypotheses may be offered 
to account for this observed desynchrony (Hodgson & Rachman, 1974). 
It may be that stressor control spetj.fically modifies physiological responses. 
It is also possible that the desynchrony may be a function of the quality, 
frequency, intensity, duration, or other characteristic of the stressor, or 
the duration of the anticipation period. The clarification of this issue is 
a worthwhile goal for future research in this area. Ultimately, theories 
of stress and control, such as the minimax hypothesis, must more precisely 
articulate predictions about dependent variables that fall under the general 
rubric of "stress." 

STRESSOR CONTROL 387 

REFERENCES 

Averill, J. (1977). Personal control and its relationship to stress. Psychological Bulletin, 10, 
286-303. 

Berlyne, D. (1960). Conflict, arousal and curiosity. New York: McGr~-Hill. 
Browning, J. J., & Wilde, G. J. S. (1979). The effects of beverage ak:~hol on perceive~ risk 

under realistic and simulated traffic conditions. In I. R. Johnson (Ed.), Proceedings of 
the Seventh International Conference on Alcohol Drugs and Traffic Safety (pp. 174-183). 
Melbourne: Australian Government Publishing Service. 

Burger, J., & Cooper, H. (1979). The desirability of control. Motivation and Emotion, 3, 
388-393. 

Engel, B. (1972). Response specificity. In N. Greenfield &.R. Sternbach ~Eds.), Handbook 
of Psychophysiology (pp. 571-576). New York: Holt, Rinehart a.nd Wmston. 

Eysenck, H. J., & Eysenck, S. G. B. (1965). The Eysenck Personality Inventory. London: 
University of London Press. . 

Hodgson, R., & Rachman, S. (1974). Desychrony in measures of fear. Behavior Research 
and Therapy, 12, 319-326. . . . . 

Hugdahl, K. (1981). The three systems model of fear and emotion: A cntical exammation. 
Behavior Research and Therapy, 19, 75-85. 

Kalsbeek, J. W. H. (1971). Sinus arrhythmia and the dual task method in measuring mental 
load. In W. T. Singleton, J. G. Fox, & D. Whitfield (Eds.), Measurement of man at work 
(pp. 101-113). London: Taylor and Francis. . . . . 

Lacey, J. I. (1967). Somatic response patterning and stress: ~ome reVIs1ons of activation 
theory. In M. Appley & R. Trumbell (Eds.), Psychological stress: Issues and research 
(pp. 14-42). New York: Appleton-Century-Crofts. . 

Lykken, D. (1972). Range correction applied to heart rate and GSR data. Psychophysiology, 
9, 373-379. 

Mackay, C., Cox, T., Burrows, G., & Lazerini, T. (1978). An in~entory f?r.the measurement 
of self-reported stress and arousal. British journal of Social and Clinical Psychology, 17, 
283-284. 

Miller, S. M. (1979). Controllability and human stress: Method, evidence and theory. 
Behavior Research and Therapy, 17, 287-306. 

Moran, A. (1982). Drivers mental load and subjective risk estimates while driving road 
sections with different accident histories. In M. L. Matthews (Ed.), Human factors and 
new technology: Proceedings of the Human Factors Association of Canada (pp. 72-75). 
Toronto: University of Guelph Press. . . . 

Rose, R. J. (1964). Preliminary study of three indicants of arousal: Measurement, interrelationships, 
and clinical correlates. Unpublished doctoral dissertation, University of Minnesota. 

Seligman, M. (1968). Chronic fear produced by unpredictable electric shock. journal of 
Comparative Physiology and Psychology, 66, 402-411. . 

Sokolov, E. (1963). Perception and the conditioned reflex. New York: Macinillan. . . 
Thayer, R. (1970). Activation states as assessed by verbal reports and four psychophysmlogical 

variables. Psychophysiology, 7, 86-94. . 
Thompson, S. C. (1981). Will it hurt less if I can control it? A complex answer to a srmple 

question. Psychological Bulletin, 90, 89-101. . 
Weiss, J. (1971). Effects of coping behavior with and without a feedback signal on stress 

pathology in rats. journal of Comparative Physiology and Psychology, 77, 1-13. 


