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ABSTRACT

Stressful stimuli have been reported to trigger increased smoking. The present experiment
involved induction of differing levels of performance anxiety in 10 male smokers. In the high anxiety
condition, subjects performed mental arithmetic with competitive pressure; in the low anxiety control
condition, no competitive pressure was applied. Both sessions included smoking and sham smoking
trials. Scores on the Profile of Mood States showed significantly more anxiety on the day of the
high anxiety session than on the day of the low anxiety session, confirming the effectiveness of
anxiety-induction procedures. Nicotine intake as inferred from topographical measures was signifi-
cantly greater under conditions of high anxiety. Greater post-smoking decreases in anxiety in the
high-anxiety condition, as compared to the low-anxiety condition and the two sham-smoking
conditions, were also observed. Both smoking and anxiety level significantly increased heart rate;
lack of statistical interaction suggests additive rather than potentiating effects. Peripheral skin
temperature rose in response to mental arithmetic, a trend counteracted by smoking. No significant

smoking-related changes in performance were found.
DESCRIPTORS: Anxiety, Heart rate, Mental arithmetic, Reactivity, Smoking, Stress.

Chronic or repeated overstimulation of the sym-
pathetic adrenomedullary system is believed 1o be
associated with cardiopathology (Herd, 1981).
Studies on both humans and infrahumans suggest
that potentially cardiopathic physiological states can
be evoked by a variety of stressful stimuli. Exposure
to psychological stressors like mental arithmetic,
video games, an aversive reaction time task, har-
assment, and threat of shock, for example, elicit
substantial elevations in heart rate, blood pressure,
and circulating catecholamines (Frankenhaeuser,
1971, 1983; Henry, 1983; Herd, 1981; Langer et al.,
1985; Obrist et al., 1978; Turner & Carroll, 1985).

Smoking, like stress, is believed to increase the
risk of coronary heart disease (Su, 1982), a phe-
nomenon attributable at least in part to the pro-
nounced sympathomimetic effects of nicotine (Volle
& Koelle, 1975). Stimulation of sympathetic neu-
rons and release of adrenomedullary catechol-
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amines by the drug (Kershbaum, Pappajohn, Bellet,
Hirabayashi, & Shafiiha, 1968; Westfall & Watts,
1964) have been shown to produce metabolically-
exaggerated increases in diastolic and systolic blood
pressure, cardiac rate, myocardial oxygen demand,
and vasoconstriction (Cryer, Haymond, Santiago,
& Shah, 1976; Domino, 1973; Herxheimer, Grif-
fiths, Hamilton, & Wakefield, 1967; Jarvik, 1979;
Trap-Jensen, Carlsen, Svendsen, & Cristensen,
1979).

The combined effects of the two putative car-
diopathogens, psychological stress and smoking,
have not been examined extensively. Recent stud-
ies by Dembroski, MacDougall, and colleagues
(Dembroski, MacDougall, Cardozo, Ireland, &
Krug-Fite, 1985; MacDougall, Dembroski, Slaats,
Herd, & Eliot, 1983), however, demonstrated that
the acute cardiovascular effects of smoking followed
by application of a mild stressor (playing a video
game) are additive in the case of heart rate; the
combination may have a potentiating effect upon
blood pressure.

The possible interaction of stress and smoking
is of more than theoretical interest because psy-
chological stressors may in fact trigger increased
smoking. Analysis of the circumstances surround-
ing recidivism (Pomerleau, Adkins, & Pertschuk,
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1978; Shiffman, 1982) as well as retrospective ex-
amination of factors associated with craving (Myr-
sten, Elgerot, & Edgren, 1977) suggest that dys-
phoric states, particularly anxiety, frequently pre-
cede smoking. Significant increases in smoking have
been reported in response to a variety of laboratory
stressors, including shock (Schachter et al., 1977),
public speaking (Dobbs, Strickler, & Maxwell, 1981;
Rose, Ananda, & Jarvik, 1983), and aversive white
noise (Golding & Mangan, 1982).

Investigations of the relationship between stress
and smoking tend to be marred by a failure to assess
adequately the subjective and physiological con-
comitants of situational manipulations, and in par-
ticular to differentiate among levels of anxiety. For
example, whether a particular task, as observed
either in the field or in the laboratory, is experienced
as stressful cannot be determined by fiat. Nicotine
is capable of producing both stimulation and se-
dation, depending on dose and rise time in plasma,
and it has been shown that smokers can regulate
intake to produce the pharmacological response
most appropriate to the needs of the situation (Ash-
ton & Stepney, 1982; Pomerleau & Pomerleau,
1984); different levels of stress, then, would be ex-
pected to produce different patterns of smoking. If
s0, it is clearly important to identify the elements
of a given situation to which a smoker is respond-
ing.

The present experiment, using a within-subjects
factorial design, attempted to manipulate anxiety
level in order to tease out the differential effects of
induced anxiety on smoking and subsequent phys-
iological and subjective measures. On the first day
of the experiment, the high anxiety condition, each
subject was asked to carry out a mental arithmetic
task (serial 13 subtractions) with the understanding
that he was competing for a series of graduated bo-
nuses based on his performance. On the second day,
the low anxiety control condition, the importance
of performance was downplayed and attempts were
made to minimize anxiety without decreasing alert-
ness. Mental arithmetic tasks with and without
competitive pressure were deemed representative
of differentially stressful work-like situations en-
countered on a daily basis in our culture. During
each of the two sessions, subjects engaged in both
a smoking and a sham smoking trial. Smoking to-
pography (total puff volume, number of puffs, and
mean puff volume) was measured to determine
whether conditions designed to maximize anxiety
elicited different patterns of smoking and, infer-
entially, of nicotine intake, compared with condi-
tions intended to minimize anxiety. Subjective anx-
iety was assessed immediately before and after
smoking, and heart rate was monitored as an index
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of cardiovascular reactivity. Peripheral skin tem-
perature, a measure of sympathetic activity known
to be affected by nicotine, which produces vaso-
constriction, was also recorded.

Method
Subjects

Subjects were 10 male smokers with a mean age of
27.9+2.1(SEM) recruited from the local community
by newspaper advertisement. They reported having
smoked for 13.5+2.3 yrs, with a mean of 27.8+£3.0
cigarettes per day. Mean level of plasma cotinine, a
nicotine metabolite with a half-life of thirty hours, was
372.9+56.6 ng/ml, characterizing them as heavy
smokers (Pomerleau, Fertig, & Shanahan, 1983). Sub-
jects were paid $25 for completing the two sessions.

Apparatus

Subjects were seated in an easy chair about 30 cm
from a console that served to signal by light and sound
the beginning and end of each condition in a trial. The
console was also equipped with a potentiometer cali-
brated on a scale of 0 to 10 and appropriately labeled
to permit ongoing assessment of anxiety/relaxation. A
small cassette recorder was placed directly in front of
the subject. Temperature was maintained at 23°C
(+4°C) and humidity at 50%(+ 10%). Experimental
sequences and data acquisition were fully automated,
using a 16,000-word computer (Alpha 16). Subjects
were observed through a one-way mirror, and no in-
teraction between subject and experimenter took place
once a trial was underway.

Assessment of Subjective State

The Profile of Mood States (POMS; McNair, Loor,
& Droppleman, 1971) was administered prior to each
session to determine the success of the anxiety-induc-
tion manipulation as well as to provide assessment of
the overall subjective state along the following dimen-
sions: Composed/Anxious, Agreeable/Hostile, Elated/
Depressed, Confident/Unsure, Energetic/Tired, and
Clearheaded/Confused. After sessions for 3 subjects
were completed, we introduced an additional measure
of anxiety that could be collected immediately before
and after smoking without disrupting the experimental
sequence. Accordingly, the remaining 7 of the 10 sub-
jects were asked to assess anxiety level at these times
by means of an “anxiety dial™ calibrated on an 11-
point scale (0 = completely relaxed, 10 = intense anx-
iety).

Smoking Topography

In the smoking condition, the subject was asked to
smoke a cigarette of his own brand through a holder
designed to collect topographical data. (Use of own-
brand cigarettes was felt to permit accurate self-dosing
on the part of the subject, as well as to maximize ver-
isimilitude in the collection of topographical data.) In
the “sham smoking” activity control condition, the
subject was asked to “puff” on a cigarette through the
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holder without actually lighting up. This procedure
provided a control for motor activity and for the non-
pharmacological effects of smoking.

Smoking topography—puff frequency, duration, and
intensity—was measured using a gauge pressure trans-
ducer (LX 160-46; National Semiconductor). Pressure
changes produced by inhaling through a modified cig-
aretie holder were transmitted to the pressure sensor
via flexible plastic tubing, where they were converted
1o digital electric signals. Puff intensity X puff dura-
tion, measured in arbitrary units and summed for all
puffs, provided a total puff volume score, the volume
of smoke reaching the mouth over a 5-min period. It
should be noted that in the absence of measurements
of plasma nicotine, no firm conclusions can be drawn
about actual nicotine intake; nor can between-subjects
variability be meaningfully interpreted, since different
commercial brands have different ventilation (flow-
through) characteristics. Differences between puff vol-
ume for a given subject across the two arousal con-
ditions, however, can be regarded as a valid indicator
of relative nicotine intake. This contention is sup-
ported by the findings of Herning, Jones, Benowitz,
and Mines (1983), who reported significant increases
in the predictability of blood nicotine levels when top-
ographical data were added to an assessment of intake
based on the nicotine content of commercial cigarettes.

Physiological and Biochemical Measures

Heart rate was measured continuously using three
Dyna/trace pregelled silver/silver chloride electrodes
placed on the left and right ribcage and upper left arm
(ground), with Med Associates physiological modules.
Peripheral (digit) temperature was obtained using a
Yellow Springs temperature sensor taped 1o the left
index finger. Blood samples for cotinine were with-
drawn from the left median antecubital vein and cen-
trifuged at 2500 rpm for 15 min at 4°C. Aliquots of
plasma were maintained at —70°C. Frozen samples
were subsequently packed in dry ice and shipped to
the American Health Foundation (Vathalla, NY) for
radioimmunoassay. Inter-assay and intra-assay coef-
ficients of variation were 6 percent, and the lower limit
of detectability was 0.37 ng/ml (Haley, Axelrod, & Til-
ton, 1983; Hill, Haley, & Wynder, 1983).

Procedure

Subjects were scheduled for two sessions one or two
days apart. Shortly before his first scheduled session,
each subject was called to confirm his appointment.
At that time, the mental arithmetic task (subtracting
13's successively from a randomly chosen 4-digit num-
ber) was explained to the subject, and he was briefly
tested 1o ensure that he understood the instructions.
He was asked to practice the task and informed that
on the first day he would be competing for bonuses of
$50, $40, $30, $20, and $10, to be awarded to the 5
highest scorers. (Score consisted of the total number
of answers minus the total number of wrong answers.
A “derailment” counted only once as an error; sub-
sequent answers were accepted if they were 13 less than
the previous answer.) He was further requested to ab-
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stain from coffee after lunch (to avoid contamination
by the stimulant effects of caffeine) and to smoke just
before arrival (to ensure a standard 30-minute depri-
vation at the start of the session).

All sessions were run between 1500 and 1800 hours,
a time when resting cortisol is low and stable and when
subjects are unlikely to be in a state of nicotine or
caffeine withdrawal. In the high anxiety session (al-
ways tun on the first day to take advantage of the
anxiety-provoking effects of unfamiliarity), each sub-
ject was asked to sit in the experimental chair, and the
requirements of the experiment were explained in de-
tail, in a manner designed to maximize anxiety (i.e.,
the experimenter adopted a formal and distant man-
ner). The subject was then asked to sign an informed
consent form, following which EKG electrodes and
temperature sensor were attached, a blood sample was
withdrawn for analysis of plasma cotinine, and the
POMS was administered. The experimental sequence
was then reviewed briefly, and the tape recorder was
activated.

The session consisted of a smoking and a sham
smoking trial, counterbalanced across subjects, with
competitive pressure applied. Each trial included 5 min
of mental arithmetic, followed by 5 min of cigarette
manipulation (smoking or sham smoking), followed
by 5 more min of mental arithmetic. An intertrial in-
terval of 25 min was maintained in order to ensure
half an hour’s nicotine deprivation if the first trial in-
volved smoking,

The second (low anxiety) session proceeded in
identical fashion, except that the blood drawing and
informed consent procedures were eliminated, the or-
der of trials (sham vs. smoking) was reversed, a less
aloof manner was adopted by the experimenter, and
no competitive pressure involving monetary bonuses
was applied. In contrast to the Anxiety session, the
subject was supplied with neutral reading material
(National Geographic) before the session and during
the intertrial interval.

Results

The primary data analyses were conducted using
a 2 X 2 repeated measures ANOVA (BMDP2V;
Dixon, 1983). Anxiety (two levels, high and low)
and Cigarette (two levels, smoking and sham smok-
ing) were within-subject factors, where appropriate,
time, pre/post, and task/no task were used as ad-
ditional within-subject factors. All analyses includ-
ed an initial evaluation for order effects, using
Counterbalancing Sequence as a between-groups
variable; some analyses were repeated omitting the
between-groups variable in instances where the or-
der effect was too small to reduce error variance.
Directional (one-tailed) hypotheses were tested when
supported by the literature cited and unless other-
wise noted are reflected in the statistics that follow.

Pre-session POMS were analyzed to confirm that
attempts to differentiate and operationalize the two
arousal conditions had been successful. Mean scores
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on all subscales of the POMS were lower (denoting
greater negative affect) during the high anxiety con-
dition than during the low anxiety condition; for
four of the six subscales, these differences were sig-
nificant using paired f-tests (Composed/Anxious:
1(9)=3.58, p<.005; Confident/Unsure: 1(9)=3.32,
p<.005; Energetic/Tired: 1(9)=2.64, p<.05; Clear-
headed/Confused: #(9)=3.44, p<.005). It is worth
noting that means for the second day actually sug-
gest less subjective distress on all subscales than
experienced during an ad [lib take-home adminis-
tration of the tests.

To assess the possible impact of practice or order
effects, anxiety dial and heart rate data for the pre-
smoking/sham smoking segments of the first trials
of the two days (combined), regardless of whether
the subject was to smoke or sham smoke, were com-
pared with the corresponding segments of the sec-
ond trials, using paired /-tests. Mean anxiety dial
readings taken just before smoking or sham smok-
ing on the first trial of the two days (6.1 +.4) did
not differ significantly from corresponding readings
for the second trial (6.2 +.6), whereas means for the
two trials on the high-anxiety day (6.7%.5) were
significantly higher than those for the low-anxiety
day (5.6+.4; t{(6)=1.95, p<.05). Similarly, mean
heart rate over the first 5-min mental arithmetic
segments for the first trials of both days (85.8 +3.2)

did not differ significantly from mean heart rate for

the corresponding segments of the second trials
(83.8 £2.9). By contrast, mean heart rate during the
first 5-min segments of the two trials on the high-
anxiety day (86.7 = 3.1) was significantly higher than
the mean for the corresponding segments on the
low-anxiety day (82.9+3.1; 1(9)=2.39, p<.05).
Topography data for the high and low anxiety
conditions, smoking trials only (shown in Figure
1), were subjected to a paired /-test. Total puff vol-

700 - 15
2
€
3
o
d 0
= [T
S 600 L4t
L g
[ [T
: o
-}
© &
" .
& 500} 2 13F
-
<
=
(]
[
4{)() [} L
LOW HIGH 2 LOW HIGH
ANXIETY ANXIETY ANXIETY ANXIETY

Figure 1. Smoking topography for high and low anx-
iety conditions: Total puff volume (arbitrary units) and
number of puffs; mean scores and SEMs; N=10.
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Figure 2. Mean anxiety dial readings pre- and post-
smoking over 4 trials: high anxiety/sham, high anxiety/
smoke, low anxiety/sham, and low anxiety/smoke; N=7.

ume in the High Anxiety condition was significantly
higher than in the Low Anxiety condition (#(9)=
2.82, p<.01). Puff frequency, though slightly lower
during the low anxiety condition, did not differ sig-
nificantly across the two conditions, suggesting that
differences in puff volume were accounted for by
greater intake per puff in the high anxiety condition
rather than by higher puff frequency.

Pre- and post-smoking anxiety dial data for 7
subjects are shown in Figure 2. Post-smoking scores
for 7 subjects were subjected to a 2(high vs. low
anxiety) X 2(smoking vs. sham smoking) AN-
COVA, covarying pre-smoking values in order to
focus on the subjective change produced by smok-
ing. Adjusted cell means for the low anxiety con-
dition showed a strong trend toward lower values
than means for the high anxiety condition (F(1/5)=
3.64, p<.06); adjusted cell means for smoking were
significantly lower than for sham smoking (F{1/5)=
14.24, p<.01).

As shown in Table 1, cell means for post-Ciga-
rette performance increased slightly over pre-Cig-
arette scores except during the smoking trial in the
high anxiety condition, in which the post-Cigarette
score showed a small decrement. Data were highly
variable, however, and no significant smoking-re-

Table 1

Mean scores and standard errors for performance on
mental arithmetic trials (number of correct subtractions)

Mean Mental Arithmetic Performance Scores
(SEMs in Parentheses) (N=10)

Shum Smoke Smoke
Anxiety
Conditions Pre Post Pre Post
High 376 (7.4) 395(8.1) 38.3(83) 381(87)
Low 47.41(9.5) 483(9.0) 454(89) 46.3(9.5)
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lated changes were observed. Overall performance,
independent of both changes between pre- and post-
scores and Cigarette condition, was significantly
better during the low anxiety condition than during
the high anxiety condition (F(1/8)=19.29, p<.0l,
two-tailed).

The upper panel of Figure 3 presents mean heart
rate data for all 4 trials. In order to focus clearly
upon the several components under investigation,
minutes 10 (last minute of smoking interval) and
11 (first minute of post-smoking mental arithmetic
interval) were subjected to a 2(low vs. high anxiety)
¥ 2(smoking vs. sham smoking) X 2(task vs. no
task, providing an index of the inherent reactivity
of the mental arithmetic task in and of itself) anal-
ysis. Significant main effects were detected for each
of these variables (anxiety: F{1/8)=4.88, p<<.05;
smoking: F(1/8)=16.49, p<.005; task: F(1/8)=
19.00, p<.005). No interactions were detected, in-
dicating a lack of potentiating effects for the com-
bination of stress and smoking.

Data for mean digit temperature appear in the
lower panel of Figure 3. Analysis of minutes 6
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through 15 revealed a strong Cigarette X Time in-
teraction (F(9/72)=4.49, p<.0001, two-tailed) with
a significant linear trend (F(1/8)=5.99, p<.05, two-
tailed). (Time course analysis was felt to be best
suited to these data because the effects of the stress
manipulations appeared to be expressed in a damped
and gradual fashion.)

Discussion

Effects of the Experimental
Manipulations of Anxiety

The experimental manipulations were associ-
ated with clearly differential levels of psychological
distress, as shown by the POMS. In particular, anx-
iety (on the Composed/Anxious subscale) was high-
er preceding the high anxiety manipulation than
preceding the low anxiety (control) manipulation.
Since the high anxiety session was always run on
the first day, the possibility that practice or habit-
uation, rather than the experimental manipulation,
was responsible for the observed effects cannot en-
tirely be ruled out. If order effects were a factor,
however, one would expect to find a significant dec-
rement in self-reported anxiety and heart rate on.
the pre-smoking/sham smoking portions of the sec-
ond trial of the day, regardless of which smoking
condition came first. The fact that no significant
differences within days were detected, although there
were clear differences between days for both vari-
ables, increases our confidence in the experimental
manipulations.

Effects of a Psychological Stressor Upon Smoking

The topography data confirm and extend pre-
vious observations of increased smoking in the
presence of stressors. A marked difference in both
pattern and volume of smoke and nicotine intake
for the two sessions can be inferred (Herning et al.,
1983), with total puff volume for the high anxiety
condition exceeding that for the low anxiety con-
dition. Lack of significant differences in puff fre-
quency between the two anxiety conditions suggests
that subjects accomplished this greater nicotine in-
take by taking longer, deeper drags rather than by
taking more puffs.

There are several possible explanations for the
observed stress-induced increase in smoking. Ac-
cording to the nicotine-addiction theory, smokers
regulate intake to maintain levels of plasma nico-
tine within a certain range. Schachter (1978), ob-
serving a decrease in urinary pH in response to
psychological stress, hypothesized that this pH
change increased nicotine excretion, causing nico-
tine withdrawal and thus prompting smoking. Since
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phasic plasma nicotine levels are only minimally
affected by urinary pH (Rosenberg, Benowitz, Ja-
cob, & Wilson, 1980), however, a more likely ex-
planation lies in the direct anxiolytic effects of nico-
tine. These effects have been previously demon-
strated in this laboratory (Pomerleau, Turk, & Fer-
tig, 1984) and tend to be supported by the anxiety
dial data collected in the present experiment, In
which self-rated anxiety was significantly lower fol-
lowing smoking. Slight, non-significant decrements
in performance following smoking during the high
anxiety session suggest that the calming effects of
nicotine may be sought even at the possible expense
of performance under high levels of stress. A dif-
ferent performance measure, or possibly a larger N,
might provide more definitive evidence for the hy-
pothesis that nicotine stimulates in small doses but
sedates in larger doses. (It cannot be determined
whether the unlooked-for improvement in overall
performance in the low anxiety session was due o
differences in anxiety per se or to a practice or con-
solidation effect; the finding indicates, however, that
mental arithmetic performance can change consid-
erably in response to situational factors, even though
it appears to be minimally affected by smoking.)

Physiological Responses to Stress-Induced
Increases in Smoking

The elevation of heart rate observed in response
to smoking 1s consistent with the known effects of
nicotine (Gilbert, 1979). In addition, heart rate rose
as stress level increased: Heart rate during perform-
ance demand exceeded that during the no-task
(smoking/sham smoking) interval, and heart rate
during the high anxiety condition was higher than
during the low anxiety condition. The finding of
additive effects of smoking and psychological stress
upon heart rate is in accord with data presented by
MacDougall et al. (1983); although potentiation of
stress and smoking effects was not found in the
present experiment, such effects cannot be ruled out.
Thus, when heart rate is elevated by a stressor, nic-
otine from smoking seems to place an additional
burden upon the cardiovascular system by stimu-
lating further increases in heart rate. These effects
appear to be attributable to the pharmacological
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action of nicotine, since increases in pulse rate are
not observed after inhalation of nicotine-free cig-
arette smoke (Herxheimer et al., 1967).

Nicotine is also known to cause vasoconstric-
tion, with consequent reduction in peripheral tem-
perature (Jarvik, 1979; Stephens, 1977); indeed,
smoking exacerbates Raynaud’s syndrome (Man-
gan & Golding, 1984). The current findings are
noteworthy, however, in that they suggest a system
in which an upward trend in peripheral tempera-
ture, reflecting vasodilation, is reversed by nicotine.
The net effect may be potentiation by smoking of
stress-induced blood pressure increases. Determi-
nation of mechanisms and the cardiodynamic sig-
nificance of these findings will probably require
concurrent measurement of blood pressure and cir-
culating catecholamines as well as peripheral skin
temperature.

The dose-response relationship between nicotine
and the changes observed during stress cannot be
specified using a self-dosing procedure, since nic-
otine intake is not under experimental control; this
procedure, however, is representative of smoking
as it occurs in the ordinary environment and is the
only paradigm that permits an evaluation of self-
administration in response to various environmen-
tal demands. The results of this experiment lend
further support to the accumulating body of evi-
dence indicating that psychological stress enhances
sympathetic tone and cardiovascular reactivity and
also provokes increased smoking. Even more crit-
ically, from the perspective of cardiopathology, when
smokers do smoke in response to psychological
stress, there is augmentation of cardiovascular re-
actions. These reactions may exacerbate detrimen-
tal health consequences associated with chronic or
excessive stimulation of the sympathetic adreno-
medullary system in susceptible or hyperreactive
persons. Thus, the paradoxical stimulation by nic-
otine of simultaneous sympathetic arousal and sub-
jective calming, which has been previously re-
viewed by the authors at some length (Pomerleau
& Pomerleau, 1984), renders nicotine, to the extent
that it is used as chronic “self-medication™ for anx-
iety, a dangerous drug from the point of view of
cardiovascular health.
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Announcements

Twenty-Seventh Annual Meeting
Society For Psychophysiological Research

From October 15th through [8th, 1987, the Twenty-Seventh Annual Meeting of the Society
for Psychophysiological Research will be held at the Okura Hotel in Amsterdam, the Nether-
lands.

The deadline for submission of papers is May 15, 1987. All submissions should be sent to
the Program Chair: Connie C. Duncan, Laboratory of Psychology and Psychopathology, Na-
tional Institute of Mental Health, NIH, Building 10, Room 4C110, Bethesda, MD 20892, USA.

Registration information may be obtained either from the Convention Manager (Joanne
Fetzner, Society for Psychophysiological Research, 2380 Lisa Lane, Madison, WI 53711, USA,
608/271-1500) or the European Registration Liaisons (A.J.W. Boulhouwer and C.H.M. Brunia,
Department of Psychology, Tilburg University, Tilburg 5000 LE, the Netherlands, 31/13-669111).

Membership in the Society for
Psychophysiological Research

Information about membership in the Society for Psychophysiological Research and appli-
cation forms may be obtained from either of the Society’s membership chairmen: Alan W.
Langer, Behavioral Physiology Lab, 101 Stevens Place, Syracuse University, Syracuse, NY 13210;
or Kenneth Hugdahl, Department of Somatic Psychology, University of Bergen, Arstadveien
21-5000 Bergen, Norway.

Back Issues of Psychophysiology

Except for a few out-of-stock individual issues, Volumes 1 through 23 of Psychaphysiology
are now available from the Managing Editor's office. For a limited time (until about May 1,
1987), overstocked issues of Volumes | through 20 are available free to current SPR members
or subscribers—for only the postage and service charges, about $1.50 per copy (some volumes
include “endangered’ issues which are $4.00, but many volumes are available for $8.00-$13.00
complete). For further information and a price list, contact Joanne Fetzner, SPR, 2380 Lisa
Lane, Madison, WI 53711 (608/271-1500).
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