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ABSTRACT

One can view the “reactivity hypothesis” as having two basic
Sforms: the individual difference or personality approach, which
suggests that people who show exaggerated cardiovascular re-
sponses to stress are at increased risk of developing cardiovascu-
lar disease, and the situational or social psychological approach,
which suggests that circumstances which give rise to unusually
large responses are those that put people at risk of disease. Both
versions rely on the generality of cardiovascular responses across
situations. Evidence is presented from two studies which indicate
that such generality may, however, be hard to come by. In the first
study, examining the personality approach, we show that a simple
change in setting dramatically attenuates the consistency of
reactivity. In the second study, from the social psychological
perspective, we show that subtle alterations in the situation have
profound effects on group mean responses. In both cases, reactivity
proved extremely sensitive to the context, suggesting that testing in
arbitrary and artificial settings cannot be expected to generalize
well to the real world. Instead, we argue, careful attention to
psychological naturalism is essential, with the testing carefully
matched to specific real-world phenomena of interest.

(Ann BehavMed 1998, 20(4):317-325)

INTRODUCTION

There is now a large body of work devoted to exploring
cardiovascular responses to stress. Much of this is based on the
“reactivity hypothesis.” We suggest it is possible to divide the
reactivity hypothesis into two forms: a “‘personality” version and a
“social psychology” version. The personality version argues that
one can identify people who are at elevated risk of future
hypertension or heart disease on the basis of exaggerated cardiovas-
cular responses to stress. That is, reactivity is a risk factor for
cardiovascular disease (CVD) (1-5). The personality approach has
attracted the bulk of the attention in the field and traditionally has
been divided into two forms—the “‘strong” form and the “weak”
form (1,2). The strong form is based on the notion that exaggerated
blood pressure and heart rate responses to stress damage the
cardiovascular system, and so people who tend to show such
responses are at increased risk of developing CVD. The weak form
suggests exaggerated responses may not be causally implicated in
the development of hypertension or heart disease, but instead may
serve as a marker for future disease. In either event, reactivity is an
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individual difference measure—used to classify people as those at
higher or lower risk of future disease.

The social psychological approach to the reactivity hypothesis
suggests that tasks or circumstances which produce large cardiovas-
cular responses may be damaging to the system. Similarly,
manipulations or interventions that reduce reactivity may be
beneficial. This view of reactivity is necessarily causal. People are
at risk of future heart disease because of wide blood pressure
excursions, and limiting those will reduce that risk. This approach
does not depend on individual differences. The point of the social
psychological approach is not to identify people at risk, but instead
to identify situations that put people at risk or to identify
interventions that reduce that risk.

There is evidence for both the personality and social psycho-
logical views, though neither is beyond controversy. Cynamolgus
macaques, for example, who are classified as high reactors show
more atherosclerosis after repeated stressor episodes than do
low-reactor macaques (6,7). These data support the personality
view of the hypothesis. Furthermore, some macaques who are
subjected to stressors in the form of unstable social environments
also show signs of cardiovascular damage (8,9). This evidence for
the causal role of reactivity supports the social psychological
approach and also the strong personality model.

In humans, there is also evidence for the personality view:
some studies, though not all (1), indicate that people who show
larger blood pressure responses to stress are more likely to develop
hypertension (2-5,10). Along similar lines, blood pressure reactiv-
ity to mental stress has been shown to predict increase in
atherosclerosis over the course of two years (11). In addition, other
individual differences, particularly anger and hostility, have also
been linked to both reactivity (12,13) and to the development of
coronary heart disease (CHD) (14,15). This evidence for the
personality view does not address the causal role of reactivity. It is
possible that individuals who show the greater cardiovascular
responses to stress are those who, due to other factors, are also
predisposed to develop CVD. In such a case, the observed
exaggerated blood pressure and heart rate responses may be
epiphenomenal, but still may be useful markers for CVD. It is not
the purpose of the present article, however, to review the state of
the evidence for the link between reactivity and disease. It is,
instead, the intent of this article to explore the generalizability of
cardiovascular reactivity and the limitations that low generalizabil-
ity imposes on both the personality and social psychological
approaches to reactivity.

Both the personality and the social psychological views of
reactivity depend, at least indirectly, on there being some general-
izability of the cardiovascular responses. The two approaches,
however, depend on different sorts of generalizability. The person-
ality approach requires that the measurement of an individual’s
reactivity to stress measured in one context predicts that person’s
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response in other contexts. The presence of person-by-situation
interactions is troublesome, because there cannot be ‘“‘reactors”
who go about overresponding to stress if there is no cross-
situational consistency in the extent to which people respond to
stress. In other words, the concept of reactors implies that people
who are identified in one context as high reactors ought to be also
the high reactors when they are measured in another context. For
example, people might be rank-ordered in terms of how much their
blood pressure is elevated above baseline during a laboratory cold
pressor task. If these blood pressures are to be predictive of later
disease, it ought to be the case that at least roughly the same rank
order of reactivity is preserved in the reactions to everyday
stressors. The people who show large responses to the cold pressor
should be the same people who show large responses when they
are stuck in traffic jams, waiting for the dentist to repair a filling, or
dealing with a recalcitrant clerk. If reactivity does not generalize
from one situation to another, then reactivity in any one setting is
unlikely to be predictive of later disease.

The person-by-situation interaction is troubling in slightly
different ways for the weak and strong versions of the personality
approach. For the weak form, if reactivity scores are different in
each setting, it may not be possible to know which setting will
produce scores predictive of disease. Will it be response to a cold
pressor that predicts later disease, or response to anger provoca-
tion, or to mirror tracing, mental arithmetic, or any of a number of
other stressors? The strong version of the personality approach to
reactivity likewise depends critically on there being cross-
situational consistency in an individual’s reactivity, because it is
the accumulation of such episodes that is hypothesized to produce
the disease end state. If response to the cold pressor does not
predict responses to other stressors, then high cold pressor reactors
will not, at the end of the average day, have shown any more
reactivity than low cold pressor responders and so will not have
done any more damage to their cardiovascular system. It is
therefore the case that the prevalence of the person-by-situation
interaction in the assessment of reactivity is a limiting factor in the
individual difference approach.

The social psychological approach to reactivity depends on a
different sort of generalizability. Because this approach does not
rely on individual differences, it is not critical that the rank order of
people be preserved from one situation to another. However, it
does require that the rank order of situations be preserved. That is,
if some situations, such as anger provocation, are damaging
because they produce high reactivity, then it needs to be the case
that anger provocation generally has this effect. Another way to
regard this generalizability issue is that manipulations must
generalize from one situation to another. For example, if, in a given
setting, one finds that expressing anger reduces blood pressure
compared to keeping it contained, then it ought to be the case that
the anger expression also will be associated with lower reactivity
in another setting. Likewise, if one is to say that social support
exerts a beneficial effect because it attenuates reactivity under
stress, then it ought to be the case that social support generally has
this effect and that the finding is not particular to that one
operationalization. The limiting factor is the manipulation-by-
situation interaction. That is, receiving advice from a wife may
lower reactivity in the supermarket, but raise it when driving on the
freeway. This would be an interaction of spousal support by
situation. Similarly, having a job with high demand might increase
reactivity in group settings, but lower it in solitary tasks; or raise it
when there is time pressure, but lower it when there is none. This
would be a demand-by-situation interaction. These sorts of interac-
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tions prevent one from concluding anything general about what
situations (advice from a wife, having a demanding job, etc.)
produce reactivity—and thus what situations are potentially harm-
ful. Viewed another way, it prevents one from determining what
interventions are beneficial (informational support from a wife,
reducing job demands, etc.).

The generalizability of reactivity, in both the personality and
social psychological sense, relies on a lack of interactions. The
limiting condition for the personality view is the person-by-
situation interaction. It is weakened to the extent that the measure
of the person is only a measure of the person in that one context
and does not predict to other contexts. The limitation of the social
psychological approach is the manipulation-by-situation interac-
tion. This is weakened to the extent that the effects of some
manipulations are particular to one setting and it cannot be
expected to have the same effect in other settings. The existence of
these two sorts of interactions is at least logically independent.
That is, there can be no consistency in individual differences at the
same time that there is considerable stability in the effects of
interventions. So, for example, how much reactivity people show
when doing a task without an evaluative audience may not predict
how much reactivity they show in the presence of such an
audience. Nonetheless, it could be that an evaluative audience
reliably increases arousal. To take a different sort of example,
people may quite reliably wear darker clothes at funerals than at
the beach without it being the case that those dressed most darkly
at the funeral were also the ones wearing the darkest clothes at the
beach. In these cases, there would be person-by-situation interac-
tions, but no manipulation-by-situation interactions. Similarly, it is
possible for there to be cross-situational consistency of individual
differences without there being stability in the effects of an
intervention. For example, providing performance feedback might
lower reactivity in some settings (say, when the task is easy), but
raise reactivity in others (when the task is difficult). However, the
people who show the most reactivity to the task might be the same
across the various settings. As another example, drinking whiskey
may sometimes make people more violent and sometimes make
them less violent. However, it could be that the people who are
most violent when drunk are the same ones who are most violent
when sober. In these cases, there would be manipulation-by-
situation interactions, but no person-by-situation interactions.

There has been a great deal written about the prevalence and
implications of the person-by-situation interaction. Hartshorne and
May (16), for example, collected data on the cross-situational
consistency of honesty in children and found little evidence of
generalizability from one setting to another, even when the change
was as subtle as the difference between cheating off the answer key
on a test and cheating while grading their own tests. Mischel (17),
reviewing an enormous amount of evidence from clinical and
experimental psychology, concluded that although people are often
highly consistent from one time to another, predicting behavior
from one situation to another is extremely difficuit. He wrote, “In
spite of methodological reservations, however, it is evident that the
behaviors which are often construed as stable personality trait
indicators actually are highly specific and depend on the details of
the evoking situations and the response mode employed to measure
them” (17, p. 37). Based on his review of the evidence, he
suggested that correlations between behaviors across settings
rarely exceed a ceiling of r = 0.3. Nisbett and Ross (18), reviewing
the literature more recently, reach similar conclusions.

The view that personality characteristics are not consistent
across situations has been controversial. It has been suggested, for
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example, that people are not consistent at the level of individual
behaviors, but that larger aggregations of behavior are consistent
(19). It has also been suggested that not all people are consistent on
all personality dimensions, but that a more idiographic approach
will find that some people are consistent on some traits (20). Still
others have argued that cross-situational consistency will emerge
not at the level of behavior, but rather at the level of the underlying
meaning of the behavior (21). Regardless of whether or not such
approaches turn out to be successful, it seems clear that the
cross-situational consistency of a trait or behavior cannot be taken
for granted and may be quite modest.

The findings from personality psychology have important
implications for cardiovascular reactivity. An individual’s level of
reactivity could be viewed as a pure physiological parameter.
People’s height, weight, and left ventricular hypertrophy can be
measured in any of a number of ways and are stable characteristics
of the individual. The measurement of such traits should not
depend much on the social context; person-by-situation interac-
tions should be largely irrelevant. However, if reactivity is seen as
a physiological expression of a personality dimension—a psycho-
physiological behavior—then such generality cannot be assumed.
A person’s reactivity to a stressor will not simply be a function of
that person’s innate level of reactivity, but will instead depend on
their construal of the situation. Reactivity to the cold pressor may
be an index of the way an individual confronts a challenge, if the
task is presented as something to be overcome. On the other hand,
it may tap an individual’s response to pain if it is presented as
something simply to be endured. These subtle alterations may
determine to what other contexts the response generalizes. Further-
more, to the extent that people vary in the way they construe the
task, the extent to which their responses can predict to any other
single situation will be limited.

The limited cross-situational consistency of personality dimen-
sions, viewed from another perspective, may be interpreted as
evidence that people are highly sensitive to even subtle changes in
contexts. This notion is the underpinning for such theories as
Festinger’s theory of social comparison processes (22), which
suggests that people do not simply express their personality across
situations, but instead modify their beliefs and opinions to conform
to the immediate social context.

People’s sensitivity to situations will, as Mischel and others
have pointed out, limit the cross-situational consistency of person-
ality traits. However, it will also have another effect, which is to
limit the cross-situational consistency of interventions or manipu-
lations. An alteration that produces one effect in one context may
be interpreted quite differently and produce quite a different effect
in another context. To take an extreme example, it may be
reassuring to be given control over one’s pain medication supply
after surgery, but not reassuring to be given control over one’s
jumbo jet coming in on final approach. Similarly, adding an
audience may in some contexts make people perform better and in
some perform worse (23). When these interactions are understood
and stable, they can be incorporated into the theory. However, there
are many dimensions over which effects can interact, and one
cannot presume stability of an effect from one context to another.

We will now turn the discussion to two sets of empirical
findings that illustrate the context sensitivity of cardiovascular
reactivity: one bearing on the personality perspective and one on
the social psychological view. The technical and procedural details
will be kept brief, because the purpose of presenting these data is to
examine a more general theoretical point.
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CONTEXT SENSITIVITY OF REACTIVITY I:
INDIVIDUAL DIFFERENCES

If our argument about the prevalence of the person-by-
situation interaction is correct, then reactivity measured in one
context should not be a potent predictor of reactivity measured in
another. Consistent with this view, it has been quite difficult to find
significant associations between laboratory stress testing responses
and real world reactivity. Most studies in which generalizability
has been examined have had subjects undergo reactivity testing in
the laboratory and then wear an ambulatory monitor, which
intermittently measures blood pressure and heart rate during
subjects’ normal activities. The laboratory change scores are then
correlated with some measure of variability of the measurements
taken in the field, such as the standard deviation. These studies
have found, at best, small associations (24-34). One possible
explanation is that there is an underlying measurement problem
concerning the reliability and comparability of the measures being
correlated: change scores and standard deviations. An alternative
explanation, however, is that the change in the tasks performed, the
setting, and the social context are enough to attenuate into virtual
invisibility the cross-situational consistency of reactivity. An
illustration of this is given in a study by Smith and O’Keeffe (35),
who examined the cross-situational consistency of cardiovascular
reactivity measures. They tested subjects twice, varying the
setting, experimenter, measurement apparatus, and task between
sessions. The correlations of reactivity responses from one setting
to another were significant, but they were surprisingly modest. For
systolic blood pressure changes, the correlation was .39, for
diastolic changes it was .17, and for heart rate changes it was .43.
Correlations of this magnitude leave more than 80% of the
variance unexplained.

To explore further the generalizability of reactivity, we
conducted a study examining the effects of context on cardiovascu-
lar responses. The reactivity of 24 subjects to mental arithmetic
was tested on four occasions (36). We kept the task, the experi-
menter, and the apparatus constant. The testing was done with
subjects in the same posture, at the same time of day, on four
consecutive days. The only thing that we deliberately varied was
the setting. Two of the sessions were conducted in the laboratory to
provide a measure of the test—retest reliability. One session was
conducted in a classroom, and one session was conducted in the
subject’s home to provide a measure of the extent to which simply
changing the setting attenuates this consistency. Change scores
were computed by subtracting subjects’ resting blood pressure
levels during a pretask baseline from their blood pressure levels
assessed during the stressor. The means for these periods were
computed using a pulse-based average (37). The stressor involved
the subjects counting backwards by 13s with mild goading from
the experimenter.

The data showed that resting blood pressure levels were quite
similar across settings. Furthermore, the individual difference
correlations assessed between different testing sites were no lower
than the test—retest correlation. Thus, the resting blood pressures
did not appear to be particularly sensitive to changes in context.
This is consistent with the notion that resting blood pressure
represents, in these data, a more purely physiological parameter,
rather than a measure of the psychological state of the subject. It is
also worth noting that blood pressure resting levels are a good
predictor of future heart disease (38), though we will return to this
point later.

Reactivity scores, at the level of group means, also show no
effect of setting. On average, subjects’ systolic blood pressure
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TABLE 1
Pearson Correlations for Reactivity Scores Across the Four Settings
=24
Systolic Blood Diastolic Blood
Pressure Pressure Heart Rate
Class- Class- Class-
Lab1l Lab2 room Labl Lab2 room Lab1l Lab2 room
Lab2 681 62t 09
Classroom 47* .55% 33 26 -13 03

Home 44 32 45¢ 32 25 57t 01 23 44+
Note: * p < .05, 2-tailed; T p < .01, 2-tailed.

increased about 14 mmHg, and diastolic increased about 4 mmHg
from baseline. These reactivity scores at the level of individual
differences, however, tell quite a different story. The correlations
between the various settings for the two blood pressure measures
are shown in Table 1. There was reasonable consistency in the
scores between the two laboratory sessions for blood pressure,
with correlations of .68 for systolic and .62 for diastolic. The heart
rate change scores showed essentially no test—retest reliability,
with a correlation of only .09. While the blood pressure correla-
tions are not small, they do indicate that not even half of the
variance in reactivity is shared across two sessions conducted in
exactly the same way only one day apart. That is, there is a
time-by-person interaction that accounts for more than half the
variance. Viewed another way, a person’s blood pressure reactivity
to this task in this laboratory, with this experimenter, this equip-
ment, and so on, is half determined by factors beyond our control
and which vary from day to day. One can imagine any number of
possible candidates: what subjects ate for breakfast, whether they
had recently quarrelled with their roommates, how late they stayed
up the night before, and so on. In our measurements, these things
that vary randomly from day to day show up as noise. Conceptu-
ally, they indicate that reactivity is influenced by a number of
things beyond what we can control in the laboratory, and so there is
no number that fully captures a subject’s reactivity even within our
highly circumscribed setting. What happens, then, when we
deliberately change some factor in our testing?

The average correlations between reactivity scores when the
setting varied were .44 for systolic and .35 for diastolic. Simply
moving from one setting to another was enough to drop the shared
variance in half again. (Obviously, with a small sample, such
percent-of-variance estimates are only approximate, but they are
still useful as estimates of the effects of various alterations in the
testing situation). These findings suggest there was a person-by-
setting interaction accounting again for about half the variance in
subjects’ reactivity. This means that even if one could make the
test—retest reliability perfect (by controlling everything that attenu-
ated this correlation), there would still be only about half the
variance shared between settings. For heart rate, because there was
essentially no reliability to begin with, the effect of the change of
setting cannot be assessed.

The change in setting is quite subtle. The laboratory is a
smallish room, decorated in the usual medical warehouse style.
The classroom is a larger space, filled with desk chairs. The
apartments were suites in a residence hall, scattered with semi-
dilapidated chairs and couches. If this change can influence the
measures to such an extent, how great would be the influence of
more substantive changes? How could one hope to predict the
reactivity that comes from an angry interaction on the highway, or
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waiting for a root canal, or witnessing surgery, from the reactivity
measured during mental arithmetic? That is, if blood pressure
reactions to mental arithmetic in the laboratory are such poor
predictors of blood pressure reactions to mental arithmetic that
same week in a classroom in the same building, how well can one
expect them to predict reactions to other stressors, much less heart
disease, decades in the future?

CONTEXT SENSITIVITY OF REACTIVITY II:
GROUP MEANS

We will now turn to the other approach to cardiovascular
reactivity. To what extent can one use reactivity scores, averaged
across people, as a measure of the situation? To address this issue,
we will present data from another experiment. Unlike the previous
study, the results are not presented elsewhere, and so we will
provide a few more details. However, because the intent once again
is to illustrate a general point rather than to test a specific
hypothesis, we will not dwell on the minutiae of the procedure.

Ninety female undergraduates spent five minutes solving
word search puzzles. These puzzles involved finding words
embedded in a 10 X 10 grid of letters. Subjects were given one
minute to work on each of five such puzzles, with the instructions
to find as many words as possible. Two factors were manipulated—
performance norms and encouragement. There were three levels of
performance feedback. One-third of the people (30 subjects), in the
feedback—success condition, were casually told by the experi-
menter at the beginning of the experiment that they should be able
to find about three words in each puzzle. Pretesting had indicated
that this was the standard number for such subjects. Another third
were told, in the same offhand way, that they should be able to find
seven words in each puzzle, a far higher number than they could
reasonably achieve. This is the feedback—failure condition. The
final third of the subjects, in the no-feedback condition, were not
given any performance norms. Because of the nature of the task,
subjects had no way of knowing how many words were embedded
in the grid or, unless we told them, how well they should do at the
task.

Orthogonal to the performance feedback manipulation, encour-
agement was manipulated by having the experimenter either pay
attention to the subjects’ performance or ignore it. In the encourage-
ment condition (45 subjects), the experimenter gave encourage-
ment on a predetermined schedule, periodically murmuring “nice
one” or “good” after the subject found a word. This feedback was
deliberately devoid of information about the subjects’ performance
relative to others’ or any objective standard. For the other half of
the subjects, the experimenter appeared not to be paying attention
to task performance and did not provide any encouragement at all
during the task.

We thus have a 3 X 2 design, with two levels of encourage-
ment and three levels of performance feedback. This experiment
allows us to address the question of how much reactivity is
produced by the word search task and whether this depends on the
quite subtle alterations in the situation. That is, is blood pressure
response a measure of the task the subjects perform, or is it a
measure of the context-specific social reality within which that task
is performed?

Subjects’ blood pressure was continuously monitored using an
Ohmeda 2300 Finapres (for details about this instrument, see
Wesseling [39]). A resting baseline level was assessed for 15
minutes, and subjects then spent 5 minutes working on a series of
five word search puzzles. Reactivity scores were computed by
subtracting the mean level during the final 5 minutes of the
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baseline from the mean level during the 5 minutes of the task
(again using pulse-based means [37]).

The pattern of blood pressure responses for each condition is
shown in Table 2. Subjects who were not provided with any
performance standard showed roughly half the reactivity of
subjects who were given a standard, regardless of whether that
standard was one they could match or not. A multivariate analysis
of variance (MANOVA) indicated that this difference was signifi-
cant for the blood pressure change measures, Wilk’s Lambda = 89,
multivariate F(approximation; 4,166) = 2.45, p < .05. Univariate
analyses of variance (ANOVAs) indicated that the result was
significant for both systolic and diastolic changes, with F(1,84) =
3.22 and 3.54, respectively, ps < .05. A post-hoc least significant
difference (LSD) test indicated that for systolic change, the
no-feedback condition changes were significantly smaller (at the
.05 level) than the changes for either the feedback—success or
feedback—failure conditions; and these two latter conditions did
not differ from each other. The test showed that for diastolic
changes, only the means for the no-feedback and feedback—success
conditions differed from one another. The heart rate changes,
consistent with the evidence for low reliability in the first study,
reveal no significant patterns.

Table 2 also shows that the mean changes for the encourage-
ment condition were substantially larger than those for the
no-encouragement condition. A MANOVA indicated that the
differences were reliable, with Wilk’s Lambda = .92, multivariate
F(approximation; 2,82) = 3.84, p < .05. Univariate ANOVAs
indicated that the result was significant for systolic blood pressure
changes, F(1,84) = 4.81, p < .05, although the result for diastolic
blood pressure was not significant.

The results of this experiment demonstrate three things. One
is that quite subtle changes in the context can have profound effects
on the physiological response. All of the subjects did the same task,
in the same room, for the same amount of time, and all did it in
front of the same experimenter. The only alterations were the
casual mention of performance norms before the task and the slight
encouragement provided during the task, yet either of these was
capable of doubling the response. It seems quite clear that the
blood pressure reactions are not straightforward measures of the
reactivity generated by a task, but rather tap the social context in
which that task is performed. In other words, there is no set level of
reactivity that is generated by a subject doing even this particular
word search task. There is only a level of reactivity that is produced
by this task in a specific context.

The second important finding of this experiment is that a
manipulation which one might expect to influence the subjects’
physiological responses had no effect. The subjects who were
given performance norms which they could reasonably achieve
showed essentially identical reactivity to subjects who were given
a standard that guaranteed their failure. The simple mention of a
standard influenced blood pressure, but the actual nature of that
standard seemed, as far as blood pressure outcomes are concerned,
not to matter.

The third relevant finding of this experiment is that the
encouragement of the experimenter raised the blood pressure of the
subjects. This seems like a perfectly reasonable result if one grants
that such encouragement should increase the effort, interest, and
excitement of the subjects. That is, such a finding can easily be
reconciled with one’s notions about how encouragement might
work. However, notice that this exact manipulation could just as
well have been called ‘‘social support.”” The encouragement
condition could be considered the support condition, with the
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TABLE 2
Reactivity Scores for Word-Search Task (N = 15)

Performance Norms
No-Feedback Feedback~Success Feedback—Failure

Systolic Blood Pressure
Encouragement
No 3.1(5.8) 8.6(9.1) 9.1(11.9)
Yes 7.8(7.3) 13.2 (16.1) 14.0(7.8)
Diastolic Blood Pressure
Encouragement
No 3.8(3.3) 7.9 (6.8) 55(6.5)
Yes 44 (4.8) 7.8(7.3) 8.0 (4.6)
Heart Rate
Encouragement
No 5.1(225) 6.2 (19.9) 15.6 (13.3)
Yes 5.6 (16.8) 9.8 (12.3) 89171

Note: Standard deviations are given in parentheses.

experimenter providing friendly comments and smiles, and the
condition without encouragement could be the no-support condi-
tion with the absence of such positive regard. Conceptualized in
this manner, however, the finding is just the opposite of what one
would expect based on laboratory studies of social support
(40-43). The supportive behaviors that have produced these effects
have often been quite similar to the feedback of the present
experiment: nods and smiles rather than indifference or inattention.
In addition, the subjects of our experiment also reported that the
encouraging experimenter was ‘‘more supportive” than the inatten-
tive one. Using a 9-point Likert-type scale, subjects in the
encouragement condition rated the experimenter as more support-
ive (M = 6.44, SD = 1.20) than did subjects in the no-encourage-
ment condition (M = 3.67, SD = 2.21), and this difference was
significant, with t(88) = 7.43, p < .0001. This could be regarded as
a manipulation check, further supporting the notion that the results
are backwards.

Rather than debating whether we manipulated encouragement
and produced the expected pattern, or manipulated social support
and produced the opposite, we note that the effect of smiles and
nods is highly interactive. In many contexts, such behavior has
been shown to lower blood pressure, and in this context it raised it.
In other words, this study, combined with social support effects of
previous studies, is evidence for a manipulation-by-situation
interaction. In one context, the presence of nods and smiles reduces
reactivity, and in others it raises it.

One could argue that social support is, by definition, beneficial
in terms of blood pressure response, and therefore, we did not
create social support in this situation with our nodding and smiling
audience. In other words, we do not necessarily have evidence for
an underlying construct-by-situation interaction—it could be that
an operationalization that in one context moves the underlying
construct in one way will, in a subtly different context, move it
quite another way. The difference between these two, however, is a
subtle one and may best be left to those interested in philosophy
and semantics. In any event, it is the case that one cannot count on
reducing blood pressure responses to stress by adding a nodding
and smiling audience.

There are any number of possible explanations for our finding
that the smiling experimenter raised blood pressure responses. The
task we used may not have naturally mobilized the full effort of our
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subjects, and so encouragement could increase this effort. Our
non-encouraging experimenter may also have been seen as non-
evaluative, while in other designs the non-supportive audience
might still have been seen as evaluative. Word-search ability may
not be central to self-esteem, and so negative feedback may not
constitute a threat. The exact nature of the feedback may determine
whether the effect on reactivity is positive or negative. It could
even be due to some factor invisible in standard methods sections,
such as the distance between the audience and the subject or
whether the audience was sitting or standing while delivering the
feedback.

GENERAL DISCUSSION

The results of the two experiments suggest parallel conclu-
sions. The data from the first suggest that one cannot get a pure
measure of the relative reactivity of a particular person. Instead,
the reactivity that an individual will show to a task depends on the
context. The difficulty is in specifying what elements of the
situation will interact with relevant person characteristics to affect
the blood pressure response. The first study demonstrates that
context can be as seemingly insignificant as the room in which the
task is performed. That change is enough to dramatically attenuate
the consistency of reactivity scores from session to session. The
results of the second experiment suggest that one cannot get a pure
measure of the reactivity associated with a particular task. Instead,
the mean response of a group to a task depends on the context in
which that task is performed. In the second study, the contextual
variables that played a critical role in the blood pressure response
concerned the experimenter’s demeanor and a bit of information
concerning the performance of other students at the same task, but
not whether that information suggested subjects were failing or
succeeding. Not only can subtle alterations in the situation have
profound effects on blood pressure reactions, but it is difficult a
priori to tell which manipulation will have an effect and whether it
will heighten or dampen the cardiovascular response.

Given these findings about the context sensitivity of cardiovas-
cular reactivity, what good are measures of blood pressure
response? That is, how can one make any general statement, or
generalize any finding, if physiological responses are so highly
interactive? There are two possible answers to this dilemma. One is
to ignore the interactions and hope that there is some general trend
that is strong enough to be detected. The other is to match the
research closely to real-world phenomena—to embrace psychologi-
cal naturalism.

First, we will examine the approach of ignoring the interac-
tions. In the case of the personality approach, while the person-by-
situation interaction is large, there is some stability across settings
or cross-situational consistency. It may be possible to predict later
disease from reactivity measured in the laboratory, measured in the
classroom, or measured in the home, even though these are all
somewhat different measures. That is, one can view any response
as some combination of that person’s general reactivity (variance
due to the individual), some context-dependent reactivity (variance
due to the situation and person-by-situation interaction), and some
noise. As long as the design is sufficiently powerful, the first—the
person’s characteristic reactivity—may provide some useful predic-
tive ability. Researchers have, for example, been able to predict
hypertension and increases in arterial plaque from relatively
simple measures of laboratory cardiovascular reactivity (2-5,
10,11). Furthermore, it has been possible to estimate, from twin
studies, the degree to which reactivity is inherited, again using
laboratory reactivity designs (44). These findings suggest that
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measures of reactivity do capture something real and enduring
about the individual and that success is possible even ignoring the
interactions.

It is also possible to ignore the interactions in the social—
psychological approach to reactivity. For the social-psychological
approach, while one can shift the mean response of the group with
subtle changes in the situation, it may generally be the case that one
task produces more reactivity than another or that some interven-
tion generally has some effect on the response. For example, smiles
in most circumstances may lower blood pressure, and while
assuming that this is a general effect may make false predictions in
some contexts, it may be better than no prediction at all. Having a
spouse may not be beneficial in all situations, but having a spouse
appears to be helpful in enough situations that married people
outlive their single counterparts (45).

The power of this approach can be enhanced by aggregating
measures. Rather than trying to predict disease from one cold
pressor response, one can predict from the mean of a dozen such
responses. Similarly, rather than relying on one intervention to
assess the impact of social support, one can average the effects of a
dozen such interventions. Such aggregation has been suggested as
a resolution for the more general cross-situational consistency
problem in personality psychology (12). It is a basic psychometric
principle that such aggregation will enhance reliability (an effect
described by the Spearman-Brown formula). A single reactivity
score may be analogous to a single item in a test battery. It may
only have weak predictive power by itself; however, in combina-
tion with other items which tap the same underlying dimension, the
item serves its purpose.

While aggregation can help cross-situational consistency to
the extent that the measures are unreliable, aggregation cannot
solve the person-by-situation interaction problem (46). In the data
from our first study, for example, averaging over many responses
to mental arithmetic would reduce the noise or person-by-time
interaction. But even with an infinite number of measures, the
finding that the predictability is cut in half by a person-by-situation
interaction would not be changed. That is, even perfect measures of
cardiovascular responses to the task in the laboratory would only
predict a maximum of about half the variance in perfect measures
of responses in the classroom or home. The same should hold for
the social-psychological approach to reactivity. Assessing the
effects of social support in the same manner on numerous
occasions should yield a very precise indicator of the effect of that
manipulation. However, as with the personality approach, maximiz-
ing reliability will not help much in estimating the effect of nods
and smiles when they occur in a subtly different context. It will
help predict what a different group of people would do in the same
setting, but not what the same group would do in a different setting.

The obvious danger of ignoring the interactions and putting
one’s faith in the main effects is that predictive utility will be
reduced and potentially important effects will be ignored. To the
extent that person-by-situation interactions exist, reactivity mea-
sured in a particular context cannot reflect the person’s true
reactivity, let alone predict later disease. To the extent that
manipulation-by-situation interactions exist, the effect of a manipu-
lation in a particular setting will not be the same as its effect in
another, let alone predict the effect of interventions on disease. It is
then critically important not to assess reactivity or the effects of
interventions in arbitrary settings, but rather to study them in
settings carefully matched to the ones of interest. This is the second
approach to the interactive nature of reactivity, one of psychologi-
cal naturalism. For example, if one thinks that people who show
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excessive reactivity in their daily lives are at increased risk of
developing cardiovascular-related disease, then one should mea-
sure reactivity to daily life stress. If the stress that people
experience—that causes frequent blood pressure and heart rate
excursions—is from inserting one hand into ice water, then
assessing reactivity to the cold pressor is reasonable. On the other
hand, if the sort of stressor that people experience in the world is
interpersonal, it would be wise to incorporate this into the
reactivity testing. One essential element for this kind of work is
paying careful attention to the phenomena of the real world. How
often are people angry in the course of their lives? How does this
compare to how often they are frustrated or anxious? Are these
stressors generally interpersonal? Do they require action or simply
endurance?

Creating this sort of psychological naturalism in the psycho-
physiological laboratory is not an easy matter. There is no one sort
of stressor in the real world that is of interest, and so there is no one
correct way to model stress in the laboratory. People experience
anger, frustration, anxiety, and cold water in the course of their
lives. Similarly, people receive approving smiles that they may
sometimes interpret as support and sometimes as encouragement.
This not only means that no one laboratory paradigm can capture
all that is interesting about stress responses, but also suggests that
field work will not avoid the problems of generality. Just because
one has assessed reactivity to a real-world stressor in the field does
not mean that the finding will be any more general than if one had
studied a single laboratory response. However, studying a phenom-
enon in the laboratory that has been carefully matched to the real
world or actually studying the phenomenon in the real world, while
it will not guarantee generality, will at least ensure that the findings
apply to at least one real thing.

The critical task is to determine just what real world phenom-
enon one wants to study, and then either study it as it occurs
naturally or create that situation in the laboratory. There are, in any
research design, an enormous number of parameters that have
nothing directly to do with the issue under study but which still
must be set at some level. Some of these are likely to be constant
across sessions, such as how much the subject is told beforehand,
the posture of the subject during testing, the size of the room, the
visibility of the apparatus, and so on. Others may be allowed to
vary randomly, such as the gender of the experimenter, how far the
experimenter stands from the subject, and so on. Rather than
picking these parameters arbitrarily or based on ease and conve-
nience, they should be set to match the specific phenomenon of
interest. It may well be that a person’s response with these
parameters set at one level will be quite different, in an interactive
way, from that person’s response with them set at another level.
Likewise, the effect of a manipulation may vary depending on the
way these details of the procedure are designed. The art of a good
design is making these various decisions correctly—not so that
some desired effect emerges, but so that the finding generalizes to
the desired real world situation.

There are several clinically relevant examples of the impor-
tance of psychological naturalism. Many people who appear to be
hypertensive when measured by a physician in a clinic setting
exhibit normal levels when measured outside the clinic, even in
ostensibly stressful settings (47). Such “White Coat Hyperten-
sion”” has been estimated to account for approximately 20% of
hypertension diagnoses (48). Measurement in the person’s natural
context captures something more important about the individual
than the measurement in the clinic. It has also been found that
resting blood pressure measured in the clinic does not predict left
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ventricular hypertrophy (LVH) as well as do ambulatory blood
pressure measurements in the subject’s natural environment during
the subject’s normal activities (49). These examples not only
provide evidence for a person-by-situation interaction in resting
levels (not just reactivity as we found), but also suggest that
measuring the reactivity in the situation in which it might do
damage adds predictive power. Recent work on the cardiovascular
response to spousal debates is another example of work that
acknowledges the importance of naturalism in the laboratory and
incorporates the interactive nature of cardiovascular reactivity into
the design (50,51).

Another implication of the psychological naturalism approach
is that a different kind of aggregation may be possible. Rather than
aggregating over repeated measures of the same phenomenon, one
can aggregate over a variety of situations. For example, a person’s
reactivity score (or relative reactivity score) could be the average
of responses to mental arithmetic, physical exercise, public
speaking, and so on, ideally in roughly the same proportion as that
found in daily life. Similarly, to assess the effects of social support,
one could average the effects of interventions during mental
arithmetic, exercise, speaking, and so forth. These results might be
more representative of real world cardiovascular responses. There
are a variety of research protocols that already are moving in this
direction. For example, Kirschbaum, Pirke, and Hellhammer (52)
use a protocol that assesses reactivity by averaging over a series of
role-playing interactions. Kamarck et al. (53) aggregate over both
tasks and sessions in order to reduce measurement error and
enhance reliability.

However, there is some danger that such an approach will
average over, and thus conceal, genuine and interesting phenom-
ena. That is, the interactions are not just noise, but potentially
important sources of information. Finding that social support
lowers reactivity in some contexts and raises it in others does not
just mean that the effect is unstable. It is also providing a hint that
the phenomenon may best be understood at a different level. In
other words, complexity is not necessarily inconsistency, but may
instead reflect the failure to specify important moderating vari-
ables. This can be illustrated with an example from another
domain. It has been found that an audience facilitates performance
on easy tasks and impairs it on complex ones (23). This finding led
Zajonc, in his social facilitation theory, to suggest that the
phenomenon could be understood at the level of the dominant
response, which is to do the task correctly when it is easy and
incorrectly when it is hard. At this level, the phenomenon is not
interactive: the effect of an audience is always to increase the
emission of the dominant response. In such a case, it would clearly
be a mistake to average over all tasks, easy and difficult alike, and
try to abstract some global idea of what the general effect of an
audience is on task performance. With social support, it could be
that nods and smiles are not the most useful level of abstraction. It
may be that anxiety is the critical variable, or effort, and social
support does not always have the same effect on this construct.
Only by attending to the interactions can one hope to understand
the phenomena.

Given the evidence for the ubiquity of interactions across
situations in cardiovascular reactivity, the appropriate construction
of social reality is critical. There is no great trick to creating some
social reality in the laboratory. People are always struggling to
make sense of their situation and will always understand it in some
way. There is no neutral situation in the laboratory and no cover
story that will prevent subjects from forming some idea of what is
expected of them or what the nature of their task will be. The way



324

ANNALS OF BEHAVIORAL MEDICINE

that subjects understand their situation will influence their reac-
tions, both overt behaviors and psychophysiological responses.
The “psycho” cannot be taken out of psychophysiology.
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