Effects of Thematically Relevant and
General Stressors on Specificity of Responding
in Asthmatic and Nonasthmatic Subjects

ROBERT W. LEVENSON, PHD

Twenty-nine mild asthmatics and 12 nonasthmatics were exposed to three films of varying
emotional content to assess differential patterns of physiological response in the cardiac, ven-
tilatory, and bronchial systems. Results indicated that only cardiac interbeat interval {1BI) and
total respiratory resistance (RT) were reliable indices of reactivity. In a film of thematic relevance
to asthmatics which depicted asthmatic children in a hospital setting, asthmatics evidenced

sustained elevation of RT throughout the entire fi

Im with no reactivity in IBl. Nonasthmatics did

not evidence any significant reactivity to the film. In a film of a generally stressful nature which
depicted industrial accidents, asthmatics evidenced eclevated RT in response to the accident
scenes. Both asthmatic and nonasthmatic subjects responded to the post-accident periods with
increases in 1BL In a film depicling a mother giving her child up for adoption, asthmatics
responded to the relinquishing of the child with elevated RT,

These results are discussed in terms of the necessity of evolving a comprehensive theory of
specificity patterns in psychosomatic disorders which goes beyond models of symptom
specificity and stimulus-response specificity, neither of which can adequately account for these
results. The results are further seen as supporting the utility of selecting stressors of thematic
relt vance to asthmatics and measuring symptom-relevent indices of physiological reactivity to
jsolate these specificity patterns in response {o stress.

INTRODUCTION

This rescarch is concerned with the ap-
plication of a psvchophysiological
methodology to the study of bronchial
asthma. The essential elements of this
methodology are: 1) exposure of a sample
of asthmatics to selected emotional
stimuli: and 2) measurement of physiolog-
ical response relevant to the symptomatol-
ogy of bronchial asthma. The objective of
this approach is to identify stimuli which
produce asthma-like responses in asthma-
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tic subjects. Bronchial asthma seems par-
ticularly well suited for study using this
psychophysiological paradigm as its
pathophysiology is well defined. Bron-
chospasm, edema of the bronchial mucosa,
and hypersecretion of sputum are the
major factors which produce the restric-
tion in pulmonary air flow that results in
the characteristic symptoms of the disor-
der.

The existence of a relationship between
the onset of symptoms and emotional
events is well established for asthma. Even
when the causal components for the indi-
vidual asthmatic are largely allergic or in-
fective (1). emotional factors may play an
important role in raising or lowering the
threshold for an attack {2-4). Empirical
support for the impact of emotional factors
on airwayv response has been obtained
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STRESS IN ASTHMATIC AND NONASTHMATIC SUBJECTS

using at least three different research ap-
proaches:

Direct Stress (5-8). In this approach
asthmatics have been stressed by evoking
painful memories, suggesting unpleasant
possibilities, and being confronted with
very difficult or impossible mental tasks.

Symbolic Representation {8-11). In
these experiments asthmatics have been
exposed to pictures, models, and films of
objects which were known to be associated
with the onset of their asthma attacks.

Inhaled Substances and Suggestion
{12-18). Studies of this nature have been
characterized by the use of controlied ex-
posure to a substance of known bronchial
effect (typically a bronchodilator, bron-
choconstrictor, or neutral substance) ac-
companied by a suggestion as to the nature
of the effect. The suggestion, which may
convey correct or incorrect information
concerning the bronchial effect of the sub-
stance, can be viewed as a potential mod-
ulator of the subject’s physiological re-
sponse to the substance. With one excep-
tion {17), the resulis of these experiments
have strongly supported the efficacy of
psychological suggestion for modifying
the subject’s expected bronchial response
to the inhalant.

In terms of the psychophysiclogical
methodology outlined earlier, these
studies indicate that asthmatic subjects
will exhibit a physiclogical response rele-
vant to the symptomatology and eticlogy
of their disorder when exposed to certain
emotional stimuli. Issues do emerge,
however, concerning both the selection of
a response measure and the selection of
the emotional stimuli.

As indicated by the disparate usage of

pulmonary measures {e.g. forced expira-
tory volume [FEV], airway resistance,
total respiratory resistance [RT], peak ex-
piratory flow) in the cited research, a lack
of general agreement exists regarding
which pulmonary function should be
measured. Most studies have utilized a
measure of pulmonary function which is
expected to reflect changes in bronchial
constriction. Some of these measures only
indirectly reflect bronchial constriction,
as is the case with the sffort-dependent
measures of ventilation (i.e. FEV and peak
expiratory flow). With the exclusion of di-
rect bronchoscopy, probably the most
sensitive and accurate measure is that of
airway resistance measured in the body
plethysmograph. Probably the least sensi-
tive measures are those of respiratory
period and inspiration-expiration ratio,
which have generally not proved to be
useful in psychophysiological research
with asthma. The measure used in the
present investigation, total respiratory re-
sistance, represents & compromise. It
maintains some of the sensitivity and ac-
curacy of the airway resistance measure in
a less obtrusive format which enables con-
tinuous measurement during the subject’s
normal breathing. It additionally satisfies
an important consideration for work in
this area in that it is a measure which re-
lates to the symptoms of asthma. An in-
vestigation on asthmatics using measures
such as heart rate, respiration rate, muscle
tension, and skin resistance (without a
reasonable measure of pulmonary func-
tioning) is at a marked disadvantage.
Conversely, an investigation only using a
pulmonary measure is hindered by its in-
ability to describe the nature of accom-
panying autonomic and central nervous
system responding (if any exists}) which
other physiological measures provide.
The problem of selecting an appropriate
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emotional stimulus should alsc be men-
tioned. Mathe and Knapp {7) acknowl-
edge this issue and note the lack of
agreement on how and if stimuli should
be classified. The present author would
argue that a relevant stimulus is one
which either has been shown empirically
to be related to the disorder of interest or
which is theoretically related to the disor-
der in a manner amenable to empirical
verification. The research reviewed in this
paper has used relevant stressors for asth-
matics such as problematic life events
and purported exposure to allergen.
Studies using less relevant stressors have
not always found them to have a signifi-
cant effect on pulmonary function. An
example of this can be found in Miklich et
al. (18} in which mental arithmetic was
used as a stressor for young male asthma-
tics (age, 11-16 yr). This stressor was
found to have no effect on peak expira-
tory flow rate, although it did have an ef-
fect on nonpulmonary physiological
functions such as heart rate and finger
pulse volume.

In the present investigation, stressors of
varying hypothesized relevance to asthma-
tics were used as stimuli and their effects
on pulmonary and nonpulmonary
physiological functions were measured.

METHOD

Subjects

An sdvertisement was placed in the Indiana Uni-
versity newspaper asking for students who had
asthma and were interested in participating in a paid
experiment. Respondents were contacted by phone
for verification and were subsequently mailed a pack-
age of questionnaires which assessed, among other
items, the severity of their asthma, Respondents were
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classified as 'mild asthmatics” if they: {1) werenoton
chronic medication; (2) had infrequent attacks {but at
least one attack in the year prior to the experiment);
and (3) did not require frequent physician or
smergency room visits. From approximately 50 re-
spondsnts, 20 (11 male, 18 female) met the selection
criterie and participated in the experiment. They
were paid $10.00 at the completion of the experiment.
Twelve (5 male, 7 female) undergraduates with no
history of respiratory illness were recruited from the
introductory psychology classes to serve as a nonas-
thmatic control group. They received experimental
credit toward fulfillment of a course requirement and
wers paid $3.00 at the completion of the experiment.

Apparatus

Physiological Data. Data were obtained for the
following physiological variables: (1) RT; (2) respira-
tion period or intercycle interval (ICI); (3) inspiratory
period; (4) expiratory period; (5) ratio of inspiratory to
expiratory period (I-E ratio); (6) heart period or inter-
beatinterval (IBI); and {7) general motor activity (GA).

RT was determined by the method of forced oscilla-
tion using a Lexington Instruments Respiratory Resis-
tance Unit (RRU)? with a Grass model 7 polygraph
and a PDP 11/10 digital computer. The RRU
functioned by imposing a 3-Hz forced qscillation at a
pressure of 2 cm H20 at the subject’s mouth during
breathing through & mouthpiece with the nose
clamped. The computer was progammed to deter-
mine the amplitude of the imposed flow and pressure
signals at the start of each inspiration, thus allowing a
computation of Rt for each breath using the formula:
Rt = pressure/flow. A detailed description of the
operation of this system has been previously pub-
lished by the author {19).

Ventilatory variables of IC, inspiration period, ex-
piration period, and I-E ratio were also determined
from the output of the RRU under computer control.
1BI data were recorded bipolarly using Beckman sur-
face electrodes with the polygraph and computer. GA
was determined using an electromagnetic sensor
under the subject’s chair. The sensor produced an
analogue signal which was integrated at a fixed rate
using a Grass polygraph integrator. The computer
was used to determine the amount of activity inte-

The author wishes to thank Dr. Hans Strupp of
Vanderbilt University for allowing use of the RRU for
this study.
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grated over a fixed time period, yielding a measure uof
GA which was comparable between subjects and be-
tween experimental sessions.

Stressor Films. Three 16-mm films {to be de-
scribed below) were copied on video tape in black and
white using a film chain. The video tapes were copied
again with the addition of an inaudible tone {18 kHz}
mixed into the soundtrack at fixed intervals. A
phase-locked loop device was used to detect the pres-
ence of this tone during playback and to signal the
computer. In this manner, collection of physiological
data was accurately synchronized to the films in a
manner which did not vary among the subjects.

Procedure

Subjects were scheduled for three experimental
sessions within a 7-dav period. In each session they
viewed one of the stressor films. 8ix orders for view-
ing the films were counterbalanced between subjects.
The procedure for each session was as follows:

. Attachment of physiological recording devices

. Adaptation (10 min)

Base-line recordings {two 3-min periods)

. Announcement of film content (1 min)

. Postannouncement base line (1 min)

6. Stressor film (physiological data quantified each
minute)

7. Postfilm base lines (two 3-min periods)

A description of each stressor film and the an-
nouncement which preceded it follows:

D e WD

Film 1: Asthmatic Children? {14 min). An-
nouncement: “Today you will be viewing a film
which portrays asthmatic children in a hospital set-
ting.” The film showed segments of four asthmatic
children in hospital beds experiencing wheezing and
labored breathing. The film was chosen as a stressor
with vonsiderable thematic relevance to asthmatics.

Film 2: Industrial Accident {12 min). An-
nouncement: “Todav vou will be viewing a film
which portravs the hazards of working with indus-
trial equipment. I feel obligated to warn vou that some
people find this film to be very stressful " The film. It
Didn't Have to Happen.” took place in a small factory
and depicted three accidents of increasing serious-

2A copy of this film was graciously provided by Dr.
J. H. Weiss.

ness {two finger amputations and the death of a
worker by impalement). This film was chosen as a
general stressor with no special relevance to asthma-
tics.

Film 3: Adopticn (18 min). Announcement:
“Today you will be viewing a film which portrays a
voung mother who must decide whether to put her
baby up for adoption.” The film, *I'll Never Get Her
Back.” followed the story of a woman as she gave
birth and then gave the child up for adoption. It was
chosen as a stressor which captured the theme of
maternal separation, which is often cited in the
psychuanalytic literature as being particularly rele-
vant to asthmatics (20).

Statistical Methods

To enable comparisons among the three sessions,
physiological data were analyzed for 18 periods from
vach session (two prefilm base lines, announcement.
postannouncement, 12 filim periods. and two postfilm
base lines). Two film periods from the film about
asthmatic children and six from the film on adoption
were selected as being fairly neutral and were
dropped from the analysis. thereby reducing those
films to 12 periods in length,

Analysis of the seven physioclogical dependent
measures (and standard deviations for 1B, ICI, and
Rt} was by analysis of variance (ANOVA) using an
unweighted means solution to handle the unequal
number of subjects in the asthmatic and normal
groups. Two series of ANOVAs were computed: an
individual period ANOVA, 2 x 3 x 18 {asthmatic or
normal x film x period); and a major period analysis
2 < 3 < 5 (asthmatic or normal x film X major
period). In this latter analysis the five major periods
were the prefilm base line (mean of two prefilm
periods). the announcement, the postannouncement,
the film {mean of 12 film periods). and the postfilm
base line {mean of two postfilm periods). Planned
comparisons by t test (21) were carried out between
period means to specifyv the nature of the differences
in reactivity between asthmatics and normals and
among the three films. These planned comparisons
were performed using the harmonic mean number of
subjects {16.Y8). Using this mean reduced the power
of the design somewhat. but ensurad that the same
absolute difference for a given dependent measure
would reach statistical significance for each group of
subjects and within sach film.
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RESULTS?

Overall Analyses

Asthmatic and normal subjects did not
differ significantly overall in any of the
cardiac, activity, or ventilatory measures.
Asthmatics overall did have significantly
higher RT than normals (4.10 vs. 3.44 cm
H20/LPS),® F(1,39) = 5.032, p = 0.029,
and significantly higher RT standard de-
viation than normals {0.90 vs. 0.70 cm
H2Q/LPS),F(1,38) = 6.061,p = 0.017.

To make a preliminary determination of
whether there were differences in patterns
of response for all subjects among the three
films, the film X period interactions for the
seven dependent variables were examined
for significance. This interaction was sig-
nificant only for IBI, F(34,1241) = 5.019,p
< 0.001; and RT, F{34,1234) = 1.608,p =
0.015. On this basis IBI and RT data were
selected for more detailed analysis.

A major concern of this investigation
was how subjects would respond to dif-
ferent kinds of emotional stressors, thus
the presentation of the remaining results
will be organized by stressor film.

Asthmatic Children. Film 1:

Asthmatic and normal data for prefilm
base lines, announcement, post-
announcement, film, and postfilm base
lines are presented in Table 1. Asthmatics
had a significant increase in RT from base
line in response to the announcement that
they would be seeing a film portraying as-
thmatic children in a hospital (£(292) =
2.44, p < 0.01). In addition, their average

3The 0.05 level is used as the rejection level unless
otherwise indicated. All significance levels fort tests
are two-tailed.

sLPS = liters per second.
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RT throughout the 12-min film was signifi-
cantly higher than base line (t(292) = 4.08,
p < 0.001). Asthmatics’ postfilm base line
did not differ from their prefilm base line,
t(292) = 0.99, p > 0.05. Their pattern of
response was sustained elevation of RT
during the film, as indicated by the finding
that RT in each of the 12 1-min film periods
was significantly higher than the prefilm
base line. Asthmatics’ reactivity to the film
was almost completely specific to RT.
There were no significant changes in IBI
except for the 2nd min of the film, when
1BI was significantly longer than base line
(t(1241) = 2.17, p < 0.05).

Normal subjects were completely non-
reactive to the film. :

Film 2: Industrial Accident

Asthmatic and normal data for prefilm
base lines, announcement, postan-
nouncement, film, and postfilm base lines
are presented in Table 2. Asthmatics had a
significant increase in RT from base line in
response to the announcement that they
would be seeing a film about industrial
accidents which might be stressful (t(292)
=4.17,p < 0.001). Theiraverage RT during
the 12-min film was also higher than base
line, t(292) = 2.62, p < 0.05. The consis-
tency of elevation of RT was not quite as
striking as was the case with the asthma
film, with RT significantly higher than
base line in 8 of the 12 film periods. In-
cluded in these eight periods were the
minutes in which the first amputation oc-
curred (£(1234) = 2.21, p < 0.05); the sec-
ond amputation occurred (t(1234) = 2.39,
p < 0.05); and impalement of the worker
occurred (t(1234) = 3.45, p < 0.001). The
postfilm base line did not differ from the
prefilm base line, (282) = 0.96,p = 0.05.
Asthmatics also showed a pattern of reac-
tivity in IBI, with longer IBls in the period
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TABLE 1. Rt and IBI Means and Standard Deviations {in parentheses) for Film 1: Asthmetic Children

Prefilm Post- Postfilm
Subjects Measure base line Announcement announcement Film base line
Asthmatics R1{cm HO/LPS) 3.77 4129 4.0674 4352 3.92
N = 29 (1.10) {1.39 (1.31) {1.40) {1.23)
1Bl (ms) 764 761 771 773 771
(100) (104) (113) (108) (109)
Normals RT 3.35 3.43 3.42 1,50 3.38
N =12 (0.84) (0.96) (0.88) (0.79) (0.82)
B! 834 842 837 - 851 847
(108) { 98) (100) (100) {105)

dSigniﬁcamly different from prefilm base line (p < 0.05).

following the first amputation compared
to the period with the first amputation
(t(1241) = 3.87, p < 0.001); and longer
IBIs in the period following the impale-
ment compared to the period with the im-
palement (t(1241)=3.19, p < 0.01}.
Normal subjects showed no reactivity in
Rt data. They showed a pattern in IBI data
similar to that of the asthmatics. Average
IBI during the 12-min film was signifi-
cantly longer than base line {£{295) = 4.40,
p < 0.001). In addition, IBIs in the period
after the first amputation were longer than
in the period with the amputation (t(1241)
= 2.86, p < 0.01). The same pattern was

found for the period after the second am-
putation {t{1241) = 2.37, p < 0.05}; and the
period after the impalement (1(1241) =
3.68,p < 0.001).

Film 3: Adoption

Asthmatic and normal data for prefilm
base lines, announcement, post-
announcement, film, and postfilm base
lines are presented in Table 3. Asthmatic
reactivity to this film was limited in com-
parison to the other films. RT was higher
than base line in only one period of the
film, during which the mother officially

TABLE 2. RT and IBI Means and Standard Deviations {in parentheses) for Film 2: Industrial Accident

Prefilm Past- Postfilm
Subjects Measure base fine Announcement announcement Film base line
Asthmatics Rr{cm HaO/LPS) 3.66 4.259 3912 4.03¢ 3.80
N =29 (1.00) (1.37} (1.46) (1.13) (1.2
1Bl (ms) 794 780 794 806 77
1136} {131 (127) {139) (121}
Normals RT 3.49 3.70 337 3.68 3.60
N =12 (0.90) (1.25 (0.83) (1.08) (1.06)
1Bl 847 848 86814 8822 837
( 91) { 95) (122} (109)  { 96)

*Significantly different from prefilm base line (p < 0.05).
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relinquished her child {¢{1234) = 3.24,p <
0.001). IBI data were variable, with IBls
significantly longer than base line in 5 min
of the 12-min film.

Normals were completely nonreactive
in RT. Their IBI means were significantly
longer than base line during 3 min of the
12-min film.

DISCUSSION

The results of this investigation are in-
dicative of the multidimensional nature of
psychosomatic research. Differential re-
sults in terms of patterns of responding
and nonresponding for physiological re-
sponse measures, asthmatic vs. normal
subjects, and the several emotional stimuli
characterize the findings. Each of these
dimensions will be addressed in this dis-
cussion.

The exclusivity of physiological re-
sponse to the measures of cardiac period
and respiratory resistance was not surpris-
ing. Ventilatory variables such as respira-
tory period, inspiration period, and expira-
tion period have generally not proven use-
ful in stress research. The general activity
measure used in the present study gives an
indication of gross muscular activity. A
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more specific measure, such as the slec-
tromyogram from an individual muscle
group, might have been more sensitive to -
the stress manipulations. Respiratory re-
sistance proved to be an “ideal” response
measure for the asthmatic subjects insofar
as it increased monophasically in response
to the stress manipulations, evidenced in
response to different stimuli both phasic
and tonic elevation, and returned to origi-
nal base-line levels after the termination of
stress. Further, it successfully dif-
ferentiated the two subject groups, with
asthmatics having higher levels of resis-
tance (reflecting their disorder) and greater
variability (reflecting greater lability in
their airway systems) than their normal
counterparts. It is this greater lability
which can be considered the more impor-
tant finding as basal levels can be con-
founded by a number of factors including
smoking, medication, and to an extent,
lung volume.

Cardiac period (IBI) was a less ideal
measure. Using a 1-min measurement
period, the pattern of results was for signif-
icant increase in IBI in the minute follow-
ing the stimulus onset. This is probably
indicative of the complex nature of cardiac
period response which may include an an-
ticipatory response, a phasic response to
stimulus onset (which may involve an IBI

TABLE 3. Rr and IBI Means and Standard Deviations {in parentheses) for Film 3: Adoption

Prefilm Post- Postfilm

Subjects Measure base line Announcement announcement Film base line
Asthmatics Rr{cm H:0O/LPS) 4.06 4.29 4.02 4.24 3.93
N = 29 (.1 (1.43) (1.20) (1.12) (1.10)
IBI (ms) 768 771 775 788 769
(118) {115} (119) (126) (124)
Normals Rt 3.16 3.20 3.24 3.25 3.30
N =12 (0.84) (0.78) (0.68) (0.70) (0.86)
1Bl 834 830 832 850 830
(147) (148) (144) (137} (129)
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increase, decrease, or both) and a post-
stimulus rebound in which IBI increases
beyond prestimulus levels. In the present
study, IBI increases in the minute follow-
ing the stimulus probably reflected this lat-
ter response. A measure of IBl which
examined shorter than 1-min intervals
may have revealed the nature of the phasic
changes which probably occurred im-
mediately after stimulus onset.

In discussing the results in terms of the
subject populations and stimulus types it
will be necessary to invoke two separate
models: (1) symptom specificity and (2)
stimulus-response specificity. This is
necessitated by the lack of a single theory
of psychosomatic disorders which allows
for simultaneous handling of subject and
stimulus factors. Prior to this, however,
some mention should be made of the a
priori classification of stimuli.

In selecting stimuli for this investiga-
tion, films were chosen because of their
inherently replicable nature. Most of the
direct stress and symbolic representation
studies cited earlier used idiosyncratic
stimuli which although effective, would
be nearly impossible to reproduce. Films
have been used in general stress research
and in several studiss with asthmatics (7,
11) but no standards exist for classifying
film stressors. The three films in the pre-
sent study were selected to present a range
of emotional stimuli. A dimension of gen-
eral stressor vs. thematically relevant
stressor was postulated to classify the
films. The widely used Industrial Accident
film was classified as a general stressor as
it was undeniably stressful and had no di-
rect connection with asthma or asthmatics.
The Asthmatic Children film was clas-
sified as a thematically relevant film for
asthmatics because it dealt directly with
the suffering associated with their disor-
der. The Adoption film was more difficult

to classify as it did not deal directly with
asthma, was melodramatic and sad in tone,
and was not as obviously stressful as the
other two films. Nonetheless, it was clas-
sified as being thematically relevant as it
allowed an empirical test of the notion that
asthmatics would be uniquely predis-
posed to respond to the theme of separa-
tion. Finally, each film was preceded by an
announcement which was also viewed asa
potential stressor.

Symptom Specificity. In the Malmo et
al. model of symptom specificity (22), a
psychosomatic population exposed to a
range of stressful stimuli should exhibit
maximal responsivity in a symptom-
related function. Thus, asth-~
matics would be expected to respond to
different varisties of stirnuli with in-
creased bronchial constriction. In the pre-
sent investigation, this is precisely what
happened. Asthmatic subjects manifested
significant increases in RT in response to a
general stressor (Industrial Accident film)
and to two thematically relevant stressors
(Asthmatic Children and Adoption films).
In addition, they evidenced significant
bronchial response to the announcements
preceding two of the three films (on the
order of 9% increase in RT for the Asthma-
tic Children film and a 16% increase for
the Industrial Accident film). It is impor-
tant to note that the patterns of response
differed for these various stimuli both in
terms of whether: (1) the response was
sustained (e.g. Asthmatic Children film) ,
or short term {e.g. Adoption film}; and (2
whether the response was limited to RT
{e.g. Asthmatic Children film and the an-
nouncements) or included 1BI {e.g. Indus-
trial Accident film). Nonetheless, in all
cases where asthmatics had significant
physiological reactions to a stimulus, RT
was part of that response.
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The case for symptom specificity is
further supported by the responses of
nonasthmatic subjects. At no time did
these subjects evidence significant
changes in RT in response to the films or
announcements. Related to this lack of re-
sponsivity in RT, they evidenced lower RT
variability than their asthmatic counter-
parts. These findings were not unex-
pected. The existence of a psychosomatic
disorder, such as bronchial asthma, indi-
cates a relaxing of the homeostatic con-
straints on the lability of at least one
physiological system. Thus, when asthma-
tic subjects evidence considerably greater
lability and reactivity than nonasthmatics
in a system concerned with bronchial con-
striction, it is but an empirical confirma-
tion of the intuitively obvious fact that in
asthma the mechanisms responsible for
damping the lability of the bronchial sys-
tem are not operating properly. This was
further indicated during the Asthmatic
Children film, when asthmatics main-
tained elevated RT in response to an emo-
tional stimulus for 12 min and still func-
tioned below the threshold for experienc-
ing an asthma attack. Laboratory respond-
ing to subtle stimuli of this nature in
nonpsychosomatic populations is virtu-
ally unknown. With the possible exception
of extremely violent stress manipulations,
subject’s physiological response to labora-
tory stimuli rarely last more than a minute
or s0.

Stimulus-Response Specificity. The
model of stimulus-response specificity de-
rives from work attempting to associate
different patterns of physiological re-
sponding with stimuli designed to pro-
duce different emotional states (23-25). In
this discussion, the model is taken to sim-
ply indicate those situations in which a

ROBERT W. LEVENSON

given stimulus produces the same pattern
of responding by all subjects. This model is
applicable to the results of the present in-
vestigation concerned with IBI responding
insofar as both asthmatic and nonasthma-
tic subjects had similar patterns of IBI re-
sponding throughout the experiment. IBI
results can be adequately summarized en-
tirely in terms of the different stimuli: (1)
all subjects were nonresponsive in 1Bl to
the film announcements; (2) all subjects
were essentially nonresponsive in IBI to
the Asthmatic Children film; (3) all sub-
jects showed some periods of IBI increase
during the Adoption film; and (4) all sub-
jects showed IBI increase following the
discrete accidents during the Industrial
Accident film. As IBI data are so readily
accountable for in terms of the stimuli, and
as no substantial differences between as-
thmatic and nonasthmatic subjects were
observed, these data are well suited for in-
terpretation in terms of stimulus-response
specificity. RT data, on the other hand,
could only be accounted for in terms of
differences between asthmatic and nonas-
thmatic subjects and therefore required
explication using a model such as
symptom specificity which places em-
phasis on subject variables to account for
differences in response. The necessity of
invoking separate models for the IBI and
RT data is indicative of the need to evolvea
more comprehensive theory of specificity
pertaining to psychosomatic disorders
which incorporates explanations of dif-
ferential response attributable to stimuli,
indjviduals, and disorder. Graham (26) has
observed that there are a number of dif-
ferent kinds of specificity relationships
possible in  psychosomatic and
psychophysiological research. These rela-
tionships, to the extent to which they can
be reliably reproduced with different
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psychosomatic populations, will deter-
mine the nature of such a comprehensive
theory.

Thematically Relevant and General
Stressors. The resulls of the present in-
vestigation indicated stimulus type to be
an important determinant of the kind of
reactivity patterns asthmatics manifested
in response to stress. The stressors which
were characterized as being thematically
relevant were those which directly per-
tained to asthma and the asthmatic experi-
ence (i.e., the Asthmatic Children film and,
to some extent, the Adoption film). These
stressors produced a response unique to
asthmatics and unique to a measure of
bronchial constriction. As such, these
thematically relevant stressors show pro-
mise of being more useful than a typical
general stressor such as the Industrial Ac-
cident film, which produced responses in
both nonasthmatic and asthmatic subjects
and :responses in both 1Bl and Rt in as-
thmatics. In addition, in the case of As-
thmatic Children film, a patiern was seen
of sustained bronchial constriction which
was unlike the more phasic responses to
the Industrial Accident film. This sus-
tained constriction in response to an as-
pect of the asthmatic experience seoms
highly relevant to the mechanism of de-
velopment of an asthma attack. The brief
increases in RT in response to the some-
what irrelevant amputation scenes seem
much less useful for understanding the
dynamics of asthma.

A final note should be made of the re-
sponses to the announcements preceding
the films. Significant increases in RT were
found for the announcements preceding
the Asthmatic Children film (which in-
cluded the words, *‘asthmatic’” and “hos-
pital”) and the Industrial Accident film

{which was deliberately phrased as a warn-
ing). ltis interesting to note that significant
reactivity to announcements was only ob-
served in asthmatic subjects and only in
the RT measure. Reactivity of this sort has
been observed in our laboratory before in
response to warnings of imminent stress.
Although further confirmation is certainly
required, it seems reasonable to assume
that asthmatics are fully capable of ex-
periencing substantial increases in bron-
chial constriction in response to phe-
nomenological anticipation of stressful
events and that this anticipation response
could be very significant in triggering
asthma attacks.

SUMMARY

The effects of three stressor films on
physiological response were investigated
using 29 mild asthmatics and 12 nonas-
thmatics. Each subject viewed the films
over three experimental sessions, which
consisted of a prefilm base line, an an-
nouncement as to the nature of the film, the
film, (divided into 12 1-min periods), and a
postfilm base line. Data were obtained on
heart period, a number of ventilatory vari-
ables, and RT. The data were analyzed in
terms of differences in reactivity between
asthmatics and nonasthmatics, and among
the three films.

Results indicated that the ventilatory
variables were not sensitive to the dif-
ferences of interest; however, heart period
(1BI) and RT were. The first film depicted
asthmatic children in a hospital setting.
Asthmatic children responded to this film
with significantly elevated RT throughout
the entire film. In addition, they responded
to the announcement preceding the film
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with increased RT. Normals were com-
pletely nonreactive.

The second film depicted three indus-
trial accidents involving amputation and
impalement. Both asthmatic and nonas-
thmatic subjects exhibited a pattern of re-
sponse in which IBI increased in the
periods after the accidents compared to
the periods with the accidents. In addition,
asthmatics responded to the accidents
with increased RT; as well as to the an-
nouncement which preceded the film.

The third film depicted a mother who
was giving her baby up for adoption. As-
thmatics responded to the official relin-
quishing of the baby with an increase in
RT. Nonasthmatics were nonreactive inRT.

The results were seen as supporting the
strategy of using stressors which are
thematically relevant to asthmatics and
measuring symptom-relevant response.
The Asthmatic Children film, with its ob-
vious thematic relevance, was productive
of reactivity which was unique to asthma-
tics and unique to the symptom-relevant
response (i.e. RT). The Industrial Accident
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