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the Structured Interview leaves much to be desired. At this level of

discriminate! ity, it is difficult to establish links between specific

aspects of behavior and pathophysiological processes. Furthermore, it

is impractical to use such a global assessment in intervention studies,

since it is difficult to target specific aspects for change and since

such a global measure is likely to be insensitive to specific changes.

Component analyses of the behavior pattern are clearly necessary. Some

work along these lines has already been done in terms of behavioral,

neuroendocrine/biochemical , and cardiovascular correlates. This work

has set the groundwork for the present study, so it will be summarized

briefly.

As far as behavioral components are concerned, a re-analysis of

some WCGS data showed the following rated components to be most

predictive of 62 MI cases as compared with 124 controls: (1) potential

for hostility; (2) anger out ("When you're angry, do you show it?");

(3) competition with peers; (4) vigorous voice; (5) irritation at

waiting in line; (6) explosive voice modulation; (7) feeling time

passing too rapidly (Matthews, Glass, Rosenman, & Bortner, 1977). It

has also been demonstrated with college students that when environmental

challenge is salient, Type A's are more aggressive (e.g., expressed

hostility after being harassed in efforts at task completion), more

time-urgent (e.g., exhibited rapid pacing of their activities, estimated

time intervals as shorter, etc.), and more hard-driving (e.g., worked

harder on a treadmill as measured by aerobic consumption) (Glass, 1977).

All these data are quite consistent with the Type A construct as

originally described.
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On a neuroendocrine and biochemical level, several observations

have been made. Relevant reviews can be found in Dembroski, Weiss,

Shields, Haynes, and Feinleib (1978); only highlights will be mentioned

here.

First, some responses have been noted which quite possibly are

connected with atherogenesis and/or CHD:

1. Compared to Type B's, extreme Type A's (Type Al ) show lower

levels of serum growth hormone while in their typical work

milieu. Growth hormone has been shown to lower serum

cholesterol (Friedman & Rosenman, 1974), one of the major CHD

risk factors.

2. Type Al's have higher levels of serum triglycerides just prior

to and for many hours after a meal high in fats. These

subjects also typically shown increased clumping of red blood

cells during the postprandial hypertriglyceridemic cycle (see

No. 4 below)

.

3. Most Al's show hypercholesterolemia (increased cholesterol in

the blood serum)

.

4. Al's tend to show increased platelet aggregation and faster

blood clotting times after stressful exercise. These factors

could be involved in the formation of an occlusive clot in the

coronary arteries which could lead to an ischemic event such

as MI.

Note that among the major components of the plaques that line the

arteries in atherosclerosis are cholesterol and triglycerides (fats)

(Friedman & Rosenman, 1974).
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Second, some responses have been observed which are indices of

sympathetic nervous system function; for example, when examined in their

typical work milieu, Al's show higher levels of urinary norepinephrine,

and when studied in a competitive task they show higher serum norepine-

phrine. (Interestingly, infusion of norepinephrine can lead to intra-

vascular platelet aggregation in a dog's heart.) Increased sympathetic

activity, such as the catecholamine responses cited here, is probably

associated with changes in cardiovascular function, which changes could

be key events in precipitating acute CHD events. For example,

sympathetic arousal is associated with increased cardiac output and

peripheral vasoconstriction. These phenomena likely impose increased

workloads on the heart muscle. If the coronary arteries are partially

occluded by atheroslerotic plaques, then the blood flow through them may

not be adequate to meet the needs of the myocardium when it is under

such increased workloads. This blood supply insufficiency could lead to

the ischemic pain of angina or the necrosis of MI. Also, increased

sympathetic discharge might play a part in setting off potentially

disastrous cardiac arrhythmias or even coronary vasospasms (Glass, 1978;

Williams, 1978).

This summary of physiology has been presented to establish firmly

the likelihood of specific pathways between some behavioral components

of the Type A pattern and cardiopathic endpoints. Though neither those

components nor those pathways have been determined, it was hoped that

this study would aid the search. Certainly the evidence described of

greater autonomic reactivity in Type A's suggests that studies of the

psychophysiological reactivity of Type A's may be fruitful, especially
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in terms of cardiovascular responses. In turn, such studies could help

isolate specific behavioral ends of the pathophysiological chain that

leads to cardiovascular disease. Toward this end, data have been

collected on A/B differences in both resting and reactive cardiovascular

physiology.

Cardiovascular Physiology at Rest

There have been several studies reporting various kinds of data on

resting physiology. Among epidemiological studies on non-student

adults, blood pressures are the most typical cardiovascular data.

Shekel le, Schoenberger, and Stamler (1976) collected data on over 4100

white persons in an industry-based CHD risk factor screening program in

Chicago. They defined hypertension as systolic blood pressure il60 mmHg

or diastolic blood pressure >_95 mrnHg or being under current medical

treatment for hypertension. Using this definition, they found

prevalence of hypertension unrelated to JAS Type A score except among

women 45-64 years old. In this latter group, the average JAS Type A

score was approximately 2 points higher among hypertensives than

normotensives. The behavioral significance of this 2-point difference

is moot.

In the Framingham study, Haynes, Levine, Scotch, Feinleib and

Kannel (1978a) found the Framingham Type A scale not correlated with

systolic or diastolic blood pressure in either men or women free of CHD,

except in male white-collar workers under 65, whose Type A scores

correlated with diastolic blood pressure, r = .17. Howard, Cunningham,
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and Rechnitzer (1976) examined 236 managers (presumably males) from 12

Canadian companies; they found resting differences in systolic and

diastolic blood pressures between interview-typed Al's and the remaining

subjects (A2, B3, B4). Differences were approximately 13 mmHg systolic

(£= .0001 )
and 6 mmHg diastolic

(£ = .004), with Al's higher in both

cases. On the other hand, Dembroski, MacDougall, and Lushene (1979b)

studied 64 adult male outpatients, half of whom had documented CHD.

These investigators found no A/B differences in resting heart rate or

diastolic blood pressure, but, interestingly, found Type B patients had

significantly higher systolic blood pressures than Type A's.

In most experimental studies on college students in which baseline

physiology is reported, A/B differences have been minor or absent. The

Structured Interview was used by Dembroski and associates to identify

Type A and B undergraduate males; no differences were found in resting

heart rate, systolic or diastolic blood pressures (Dembroski,

MacDougall, & Shields, 1977; Dembroski, MacDougall, Shields, Petitto, &

Lushene, 1978). In another study on a similar population, the same

research team found no baseline differences in heart rate, diastolic

blood pressure, or digital pulse volume (Dembroski, MacDougall, Herd, &

Shields, 1979a). In Manuck's laboratory, no resting systolic pressure

differences were observed in male or female subjects typed on the basis

of the Sales inventory (Manuck, Craft, & Gold, 1978), and no resting

differences in systolic or diastolic blood pressures, heart rate, or

pulse pressure (SBP - DBP) were seen in males typed by the JAS (Manuck,

Craft & Gold, 1978; Manuck & Garland, 1979). Scherwitz, Berton, and

Leventhal (1978) used both the SI and JAS to assess male undergraduates.
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There were no A/B differences, regardless of assessment procedure, on

heart rate or systolic or diastolic pressures. Likewise, Lott and

Gatchel (1978) found no between-group differences in systolic or

diastolic blood pressure or heart rate, stroke volume, or calf blood

flow when forming groups with the JAS. In addition, Van Egeren, also

using the JAS to select Type A's and B's, found no baseline differences

in heart rate in either males or females (Van Egeren, 1979b), and no

differences in either ST or T-wave amplitudes among males (Van Egeren &

Thornton, 1979).

The few A/B differences in resting cardiovascular physiology in

college students have been found in only two laboratories. Dembroski,

MacDougall, Herd, and Shields (1979a) found interview-determined Type

A's to have significantly higher systolic blood pressure (119 mmHg vs.

114 mmHg), though they questioned the clinical significance of these

differences. Dembroski, MacDougall, and Shields (1977) found Type A's

evidencing significantly greater heart rate variability at rest than

Type B's. Finally, Scherwitz, Berton, and Leventhal (1978) found rest

period differences between A's and B's as identified by the Structured

Interview, but not by the JAS; A's showed higher digital pulse amplitude

(suggesting vasodilation) than B's.

In sum, what few data there are demonstrating resting differences

between Type A's and Type B's are mixed: some suggest greater

cardiovascular activation in A's; some suggest the opposite. While any

true differences may be more subtle than methods used to date have been

able to detect, most of the evidence supports the thesis that Type A and

B persons do not differ in cardiovascular physiology at rest.
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Cardiovascular Reactivity

If the notion of Type A behavior as a response to specific stimuli

such as challenge is valid, then it would be reasonable to hypothesize

that this differential responsivity is reflected at the physiological

level as well as the behavioral. A growing body of research is

supporting this hypothesis by examining the cardiovascular reactivity of

Type A and B individuals to various laboratory stressors. Most of these

studies have been done with college students. Stressors have included

various cognitive and psychomotor tasks and a cold pressor.

Price and Clark (1978) presented 48 males with a time-estimation

task, difficult math problems, and easy spelling problems, while

measuring heart rate and spontaneous fluctuations of skin resistance.

Whether Type A and Type B groups were selected with the Bortner Short

Form or the JAS, there were no differences during tasks on either

physiological measure. Likewise, during a mental arithmetic task,

Sherwitz, Berton, and Leventhal (1978) found no A/B differences on blood

pressure, heart rate, or digital pulse amplitude. On the other hand,

Manuck, Craft, and Gold (1978) administered a complex concept formation

task to undergraduates assessed with the Sales questionnaire. In one

experiment, they found significant systolic pressure differences among

males (A's - 135.2 mmHg, B's - 126.1 mmHg), but not among females. This

finding was replicated twice with males. In one study both the Sales

questionnaire and the student JAS (Krantz, et al , 1974) were used to

select subjects. During the task, Type A's had higher systolic

pressures than B's (142.8 mmHg vs. 134.3), though there were no
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diastolic pressure or heart rate differences (Manuck, Craft & Gold,

1978). In another study, JAS-identif ied Type A's showed greater

elevations over baseline of systolic pressure than did B's (approxi-

mately 8 mmHg vs. 4 mmHg) (Manuck & Garland, 1979). These measures of

changes from baseline reflect differences in cardiovascular reactivity.

Dembroski, MacDougall, Shields, Petitto, and Lushene (1978)

presented three tasks to 50 males: difficult anagrams, a TV Pong game,

and a choice reaction-time task. Combining physiological measures

across tasks, there were significant A/B differences in changes from

baseline. When subjects were grouped according to the Structured

Interview, Type A's showed significantly greater elevations in systolic

pressure (15.1 vs. 7.8) and in heart rate (8.0 bpm vs. 2.4 bpm) , but not

in diastolic pressure. When grouped according to the JAS, Type A

subjects showed significantly greater elevations in systolic pressure

(14.4 vs. 8.6) and diastolic pressure (7.4 vs. 4.1), but not in heart

rate. While these findings help substantiate A/B differences in

reactivity, they also support the notion that the SI and JAS are

measuring somewhat disparate phenomena (MacDougall, Dembroski, &

Musante, 1979).

Dembroski and colleagues have examined cardiovascular response to

choice reaction-time tasks in other studies. In one case, both A and B

males, as defined by the interview, showed significant systolic pressure

increases during the task, but A's evidenced significantly greater

increases than B's (20.9 vs. 10.2). Type A's also demonstrated greater

heart rate increases than B's (13.2 bpm vs. 2.6 bpm). Although there

were no between-group differences in diastolic elevations, the Type B
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subjects showed significant increases over baseline in diastolic

pressure (4.0 mmHg), while the Type A's did not (Dembroski, MacDougall,

& Shields, 1977). In another experiment, interview-determined Type A

males again showed greater increases than Type B males in both systolic

pressure and heart rate (Dembroski, MacDougall, Herd & Shields, 1979a).

The cold pressor task, a traditional laboratory stressor, has been

used in a few studies on Type A behavior with mixed results. Using the

JAS to form their groups, Lott and Gatchel (1978) did not find any A/B

differences in either systolic or diastolic pressure responses to this

task. Nor did Scherwitz, Berton, and Leventhal (1978) find blood

pressure, heart rate, or digital pulse amplitude differences on the cold

pressor between Type A's and B's, whether they were classified by the

JAS or an abbreviated Structured Interview. However, Dembroski,

MacDougall, Herd, and Shields (1979a) used the full SI to measure the

behavior pattern, and found that only Type A subjects had significant

increases in systolic pressure in response to the cold pressor task.

Type A subjects who had received particularly challenging instructions

also showed the only significant heart rate increases to this task.

Beyond the Individual

In general, the results of the studies described in the preceding

paragraphs point to the conclusion that the cardiovascular systems of

Type A individuals are more reactive to certain kinds of stressors than

those of their Type B counterparts. Yet there is something missing from

these studies. Tasto, Chesney, and Chadwick (1978) have argued that a
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multidimensional assessment of Type A behavior is necessary to further

the understanding of just what elements of the pattern are truly

coronary-prone. Yet they, like the investigators cited above, have

addressed only intrapersonal dimensions. However, the very definition

of the Type A construct is largely interpersonal in nature, including as

it does the concepts of hostility, aggression, and competition. As

indicated earlier, Glass (1977) and his coworkers have adduced a

considerable amount of evidence buttressing the relationship of these

interpersonal components to the Type A construct.

In fact, the component which has received the greatest validation

in terms of its relation to cardiovascular disease has been one of these

interpersonal components, namely, hostility. Earlier, the findings of

Matthews, Glass, Rosenman, and Bortner (1977) were described; they found

MI cases best discriminated from controls by variables such as

"potential for hostility" and "anger directed outward." More recently,

Haynes, Feinleib, and Kannel (in press) have found self-report hostility

measures to be independent predictors of CHD incidence in the Framingham

study, especially among white collar men and working women under 65.

Furthermore, Williams, Haney, Gentry, and Kong (1978) have shown scores

on the Cook-Medley scale of the MMPI to be significantly related to

angiographical ly-determined atherosclerosis. Two other studies have

shown that rated hostility and competitive drive during the Structured

Interview are also significantly related to blood pressure changes in

response to stress (Dembroski, MacDougall, Herd, & Shields, 1979a;

Dembroski, MacDougall, & Lushene, 1979b).

If interpersonal behaviors are critical to the Type A behavior
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pattern and perhaps even to the pathogenic process in CHD, it then makes

sense to study the cardiovascular reactivity of Type A subjects in

interpersonal situations. There is considerable precedent for such a

tack in the psychophysiological literature.

Cardiovascular Reactivi ty During Interactions with Non-Type A Subjects

Some of the early investigations of physiological responding during

interactions began in the context of attempts to understand the effects

of subject-experimenter interactions on individual differences in

physiological measures. An extensive series of studies by Reiser and

his colleagues (e.g., Reiser, Reeves, & Armington, 1955; Weiner, Singer,

& Reiser, 1962) led this group to conclude that cardiovascular responses

(blood pressure and heart rate) were a function not just of particular

stimuli presented to subjects but of the interaction of subject and

examiner. In fact, they found such responses more dependent on certain

qualitative aspects of the interaction, characterized by Singer (1974)

as "engagement" or "involvement," than on the content of the

communication. This finding is strongly consistent with the notion that

behavioral "styli sties" during the Structured Interview are more

important to the determination of a pathophysiogenic behavior pattern

(i.e., Type A) than are the contents of the subject's answers (Rosenman,

1978b). In fact, many of the Type A styli sties overlap, at face value

at least, the kinds of behaviors that would rate high on engagement.

Reporting the results of one of these earlier studies, Weiner (1962)

described those subjects who were most reactive in terms of heart rate
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and blood pressure while telling TAT stories to an examiner. The

majority of them were resentful about being in the experiment and were

also performance-oriented and competitive, wanting to do better than

other participants. These attributes are highly suggestive of

Dembroski's (1978) stylistic variables of hostility and competition

during the SI.

Another research context for examining cardiovascular reactivity

during interactions was the study of clients during psychotherapy (e.g.,

Anderson, 1956; Boyd & DiMascio, 1954; Malmo, Boag, & Smith, 1957).

Such investigations introduced a methodology in which a naturalistic

behavior sample was collected from a reciprocating dyadic interaction--

i.e., responses during a psychiatric interview. Heart rate was

generally found to covary with the level of variously rated stress

across interviews.

Interviews designed to be stressful have been employed repeatedly

as stimuli for cardiovascular responses. Murray (1963) described an

interesting study of college students subjected to vigorous attack by a

"talented lawyer" in a debate concerning their personal philosophies of

life. Subjects were subsequently given the opportunity to retort.

Although heart rate rose while subjects were being criticized, it rose

much higher when it was their turn to criticize. Also, heart rate was

correlated with Murray's two measures of "manifest drive, or need

achievement": vocal -verbal intensity and task-involvement. Note the

correspondence between Murray's behavioral variables related to

cardiovascular responding and some of the Type A components.

A different sort of interaction was developed by Williams and his
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associates, who mixed several components together in varying combina-

tions. In one of their prototypic investigations, they examined the

effects on blood pressure of three different counterbalanced components:

a word-association test, presentation of six TAT cards, and an interview

revolving around the subject's personal life, his relations with family,

friends, and at work (McKegney & Williams, 1967). In this study, only

results for diastolic pressure were reported; highest pressures were

observed during the personal interview. A subsequent extension of this

investigation found that the content of the interview was less important

than the nature of the interaction. During one condition, the inter-

viewer presented questions on an index card and then looked at the floor

while the subject responded. During another condition, the interviewer

asked the same questions directly, maintaining eye contact and

interacting "warmly and appropriately" with the subject. Diastolic

pressures were significantly higher during the direct contact interview

(Williams, Kimball, & Williard, 1972).

The studies reviewed here are a small selective sample of work done

on cardiovascular responding during interactions. They were presented

to support the contention that examining the influence of interpersonal

interactions on cardiovascular variables is viable and potentially

fruitful. In fact, there have been some very recent incursions into

this area with Type A and Type B subjects, with mixed results.
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Cardiovascular Reactivity During Interaction
With Type A and Type B Subjects

Using a personal, "stressful" interview much like that of Williams,

a Swedish research team examined 30 pairs of middle-aged male twins with

varying degrees of CHD (Theorell, deFaire, et al., 1979). They

administered two relatively uncommon measures of Type A behavior: the

Activity Scale from the Thurstone Temperament Schedule (Thurstone, 1949)

and 20 adjectives from the Gough Adjective Check List which have been

found significantly related to Structured Interview ratings (Rosenman,

Rahe, Borhani, & Feinleib, 1976). Both measures have higher

correlations with SI ratings than does the JAS (Chesney, Black,

Chadwick, & Rosenman, in press). Neither Activity Scale scores nor ACL

scores were significantly correlated with relative changes during the

stress interview on any physiological measure, including heart rate,

systolic and diastolic pressures, and digital pulse amplitude.

Scherwitz, Berton, and Leventhal (1978) examined the heart rate,

blood pressures, and digital pulse amplitude of male college students

during a very abbreviated version of the Structured Interview, which was

presumed to be a challenging interpersonal situation. There were signi-

ficant differences on all measures between average rest period values

and values taken one minute after the interview, but there were no

differences on any measure between Type A and B students.

A more rigorous look at reactivity during the SI was taken by

Dembroski, MacDougall, and Lushene (1979b). They gave the SI and an

increasingly difficult seven-question American history quiz to 64
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middle-aged adult male patients, approximately half of whom had a

history of MI. None had hypertension. Blood pressures were taken every

60 seconds during a 4-5 minute adaptation period, every 90 seconds

during the SI, and once during the quiz. Heart rate, measured

continuously, was scored for the 30-second interval prior to each blood

pressure reading. Baseline values were the average of the last two

readings during the adaptation period, and change from baseline was

calculated for the first, middle, and last interview readings and at the

quiz reading. No differences were observed in heart rate, but for both

systolic and diastolic pressures there were significant A/B differences

at the middle and last interview readings and at the quiz reading.

Taking advantage of sophisticated laboratory facilities, Van Egeren

developed an ingenious paradigm for examining JAS-selected Type A and B

college students in interactions. While subjects played a mixed-

motive game with an opponent, a computer controlled the initiation of

trials, recorded game responses, heart rate, and digital pulse ampli-

tude, and analyzed the data. In most of these studies, the subject

appeared to play against a confederate, but actually played against the

preprogrammed computer. Opponents were separated by a curtain, so they

could not see each other; they interacted through control panels and a

TV screen which displayed the results of each play. Game payoff

matrices were such that when both players cooperated, both earned a low

payoff. When one competed and one cooperated, the competing player

earned a high payoff and the cooperating player a low payoff. When both

competed, both lost heavily.

During one experiment (Van Egeren, 1979a), subjects played against
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programmed strategies that were cooperative 80 percent of the time or

competitive 80 percent of the time. JAS Type A scores were signifi-

cantly correlated with heart rate response measures when trial outcomes

(i.e., payoffs or losses) were displayed during play against a

competitive strategy, but not against a cooperative strategy. This is

consistent with the concept of Type A behavior as a response to a

challenging situation.

A second study (Van Egeren & Thornton, 1979) added two additional

conditions to this cooperative/competitive paradigm, one in which there

was an unavoidable delay before the confederate's response, and one in

which the subject could cope with or avoid the delay. Data analyses

focused especially on ST-segments and T-waves of the electrocardiogram

because of the documented relationship of these measures to early stages

of CHD. Decreases in amplitude of these measures reflect increases in

sympathetic innervation of the ventricular tissue. Results showed

significant A/B differences on both measures. Type A subjects tended to

show decreases in T-wave amplitude regardless of interaction condition.

They also evidenced decreases in ST amplitudes during interactions with

unavoidable delays, regardless of whether the opponent strategy was

cooperative or competitive. These results suggest that Type A college

students may possess "some more easily aroused pathway between the

social environment and the ventricular muscle" (p. 11).

It will be noted that in every study of social interaction and

cardiovascular responding discussed thus far, the focus has been on the

physiology of just one member of the interacting dyad, while the

behavior of the other member was more or less standardized. Van Egeren



25

(1979b) has gone a step beyond this in an investigation in which he pit-

ted actual subjects against each other in a mixed-motive game protocol

similar to that described above. The dyads in one group consisted of

two Type A subjects, in another were two Type B's, and in a third were

a Type A and a Type B. Again, subjects were separated by a curtain and

interacted through a keyboard which afforded them five response options

during play: cooperate, compete, reward, punish, or withdraw. Heart

rate and digital pulse amplitude were measured at baseline, before each

trial, and during displays of trial outcome. Van Egeren observed that

Type A-Type A dyads, compared to Type B-Type B dyads, competed twice as

much, punished three times as much, withdrew twice as much, and coopera-

ted and rewarded less. Generally, Type A's paired with B's acted like

B's, and Type B's tended to act the same with A's or other B's. There

were no A/B differences in heart rate, but on pretrial pulse amplitudes

averaged over trials, Type A's showed more than twice the vasoconstric-

tion of Type B's. Thus, there were interesting behavioral and vascular

differences between Type A and Type B college students that were

consistent with the Type A construct.

Need for the Present Study

Although the results of the psychophysiological studies on Type A

behavior and social interaction were somewhat mixed, there was enough

strong evidence to underscore the importance of examining social-

cardiovascular relationships in interpersonal contexts. Van Egeren'

s

work represented an important move in this direction. However, as
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ingenious as his research was, there was obvious need for both

replication and extended work in this area. Some consideration of the

limitations of earlier studies will clarify the direction taken in the

present investigation.

First, consider the nature of the interactive tasks employed in

past endeavors. Most have been in some sense unilateral, typically

involving some sort of interview of the subject. Van Egeren's (1979b)

single exception to this consisted of a structured game in which sub-

jects did not see or speak to each other, interacting only through a

control keyboard. There seemed to be clear value in pursuing this line

of inquiry with a different task, one which is more relevant to, even

isomorphic with, those naturalistic situations which are hypothesized to

provoke the Type A response. One of the most important and obvious set-

tings purported to be atherogenic is the work setting (French & Caplan,

1972; Howard, Rechnitzer, & Cunningham, 1976, 1977; Jenkins, 1976;

Waldron, Zyzanski, Shekelle, Jenkins, & Tannenbaum, 1977). Therefore,

it made sense to develop an interactive task that is work-relevant for

the subjects studied. None of the tasks in any of the Type A literature

met this criterion (cf. Carver & Glass, 1978; Friedman, Byers, Diamant,

& Rosenman, 1975; Glass, 1977); so a new one had to be constructed.

Second, consider the assessment of Type A behavior that had been

used. Only one study on interaction and physiology used the full

Structured Interview to determine the behavior pattern. As has been

indicated earlier, this is by far the most valid way of measuring Type A

behavior. Also, the correlations of all other instruments with the SI

are low (r' s i. 32) (Chesney , Black, Chadwick, & Rosenman, in press), the
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relationship to CHD of all except the JAS is unknown, and even for the

JAS, percentage of agreement in classification with the SI only ranges

from 56 percent (Matthews & Saal , 1978) to 75 percent (MacDougall,

Dembroski, & Musante, 1979). Given the present state of development of

Type A assessment procedures, future investigations were deemed best

conducted with the SI method.

Another important consideration was the subject population. The

WCGS, on which the predictive validity of the pattern as assessed by the

SI is based, was carried out on a sample of white, middle-aged, middle-

class, working men. Only two of the Type A studies on interaction used

such a population, and they got conflicting results. As Ward (1981) has

pointed out, the age of subjects is also important since the Type A

pattern may not be fully developed in college undergraduates, and the

ability of Type A behavior in young adulthood to predict CHD incidence

in middle age remains unknown.

Other considerations relevant to an extension of Type A socio-

physiology had to do with the responses measured during the interaction

itself. Only Van Egeren (e.g., 1979a, b) had measured the interpersonal

behavior of subjects during the interaction in order to provide some

descriptive information on what such behavior is like. Unfortunately,

he did not collect blood pressures. Blood pressure measurement was

important to collect for at least two reasons: (1) it facilitates

comparison of reactivity to a social stressor with reactivity observed

in studies using standard laboratory stressors; (2) hypertension per se

is a well-accepted risk factor in CHD (e.g., Epstein, 1979; Rosenman,

Sholtz, & Brand, 1976) and blood pressure responsivity has been iden-
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tified as a strong predictor of CHD incidence in a 20-year prospective

study (Keys, Taylor, Blackburn, et al., 1971).

The Present Study

The present exploratory study was designed with consideration of

the issues discussed above. It was a substudy woven into a major

ongoing research project on the multidimensional analysis of Type A

behavior at Stanford Research Institute International -SRI (Project No.

7335). Type A and Type B subjects were observed interacting with each

other in A-A dyads, B-B dyads, and A-B dyads. The Structured Interview

was used to assess behavior pattern because of its superiority over

other techniques, and an employed adult sample similar to the WCGS

population was utilized so that results could be more readily

generalized to the population affected by CHD. An interaction protocol

which was relevant to the work setting of the subject sample was

employed. The behavior of both members of the dyad was recorded on

videotape and coded in order to compare the interpersonal behavior of

Type A's and Type B's. Major behavior categories included Competition,

Manipulation, Hostility/Aggression, Disconfirmation, Cooperation, and

Neutral Problem Description. Cooperation and Neutral Problem

Description were classed as non-Type A behaviors; all others were

classed as putative Type A behaviors on the basis of their consistency

with the Type A construct. During the interaction, the heart rate,

systolic and diastolic blood pressures were monitored. More specific

procedural details are articulated in the Methods section of this paper.
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This study was primarily exploratory in nature. It was hoped to

generate a viable methodology for studying cardiovascular reactivity

during a stressful, work-relevant, competitive interaction. It was also

hoped to generate hypotheses that might profitably be pursued in sub-

sequent studies. An original interaction task was developed, as was a

behavioral coding system for categorizing subject responses during this

task. Although the number of subjects was small because of limitations

in the subject pool and in experimenter resources, the aim was to see

what kinds of interpersonal and cardiovascular responses might be gene-

rated by this methodology. If the data appeared to confirm or extend

the existing knowledge-base regarding Type A behavior, it was believed

that further refinement and validation of the methodology would be

justified.

While this was an exploratory study, nevertheless some specific

hypotheses were formed, as follows:

1. The behavior of Type A's with Type B's is characterized by

higher percentages of HOSTILITY/AGGRESSION (hereafter referred

to as HOSTILITY), COMPETITION, MANIPULATION, and DISCONFIRMA-

TION responses than is the behavior of Type A's with Type B's

or Type B's with Type B's.

2. Average pre-task-to-interaction increases in systolic blood

pressure, diastolic blood pressure, and heart rate will be

greater for Type A's interacting with Type A's than for all

other subjects.

3. Scores for the putative Type A interpersonal responses

(HOSTILITY, COMPETITION, MANIPULATION, and DISCONFI RMATION
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were calculated for the 90 seconds before each physiological

measure was sampled during the task. It was hypothesized that

the correlations between these scores and the respective

physiological measures are greater among Type A's interacting

with Type A's than among Type B's with Type B's.

4. The conditional probability of a Type A response by one

subject, given an immediately preceding Type A response by his

opponent, is higher for Type A's interacting with Type A's

than for Type B's with Type B's.

It must be noted that the methodology of this study was not

designed as the most rigorous, tightly controlled method possible for

testing the above hypotheses. For example, more control over the

interaction behavior of subjects could have been achieved if one subject

in each dyad had been a confederate with preprogrammed responses.

However, given the dual purposes of hypothesis testing and generating,

some compromise was necessary. There have been no naturalistic studies

of Type A behavior to see what are, in fact, the actual in vivo

behaviors of Type A persons. Though this investigation was not exactly

naturalistic, it allowed for relatively free interaction between

subjects, given the conditions of the task. It was thought that the

observations of such a situation would be useful in pointing the

directions for future research which might better describe the

behavioral and physiological pathogenic components of the Type A

behavior pattern.



CHAPTER II

METHOD

Subjects

Thirty adult male volunteers between the ages of 35 and 66 years

served as subjects in this study. The mean age of subjects was 50.4

years. All except for two (one Type A and one Type B) were white collar

employees of the Lockheed Missiles and Space Corporation in Sunnyvale,

California. One subject was a clerical worker and one a technician at

the same company. All subjects were participants in a larger study

entitled "Epidemiological Analysis of Type A Behavior" conducted jointly

by Lockheed and the Behavioral Medicine Laboratory at Stanford Research

Institute International in Menlo Park, California. All subjects

reported being in good health at the time of their participation.

Approximately one to six months before participating in this study

subjects were administered the Structured Interview by an interviewer

trained by Dr. Ray Rosenman. The interview was videotaped and indepen-

dently rated by three judges as falling into one of the following six

categories: Type Al , Type A2, Type XA, Type XB, Type B3, or Type B4.

These categories were assigned a scale value of 6, 5, 4, 3, 2, and 1,

respectively. Each subject was given a numerical rating based on an

average of the three judges' ratings. For purposes of this study,

subjects with a consensus rating among the three judges of Al , A2, or XA

and subjects with an average rating greater than 3.5 were designated

31
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Type A. Subjects with a consensus rating of XB, B3, or B4, and subjects

with an average rating less than 3.5 were designated Type B. From a

larger pool of subjects categorized in this way, there were 15 available

Type B's. Therefore, 15 other Type A's were randomly selected from the

larger pool for assignment to groups in this study. The author was

blind to the classification of all subjects until all data were reduced.

Subjects selected in this manner were sent a letter (Appendix B)

soliciting their participation in this study. The letter was followed

up by a phone call in which their experimental session was scheduled.

Design

Three kinds of dyads were formed of five pairs of subjects each.

One group included Type A subjects paired with other Type A's (A-A

dyads). A second group included Type A subjects paired with Type B

subjects (A-B dyads). The third group consisted of Type B's paired with

Type B's (B-B dyads). Within each group, pairs were formed on the basis

of scheduling availability and lack of familiarity with the other member

of the dyad. The author and all other personnel who worked with the

data reduction were blind to the typing of each dyad.

Setting and Apparatus

Data were collected at the SRI field laboratory at Lockheed, an

unobtrusive trailer located on the grounds of the plant. The experi-

mental "chamber" was a plain room approximately 10 feet by 10 feet,
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on a
equipped with two chairs at right angles to each other. Situated

low table in front of these chairs was the physiological monitoring

instrument, a Vita-Stat Model 900D portable automatic blood pressure

device. The Vita-Stat was designed to allow the blood pressure and

heart rate monitoring of two subjects at once using standard microphone-

auscultatory methods. Heart rate determinations were made on the basis

of a sampling of interbeat intervals during the course of cuff inflation

and deflation. Determinations were made in approximately 20-30 seconds

and were displayed on a digital readout facing away from the chairs in

which the subjects sat. At no time could subjects see the output from

the Vita-Stat until data collection was concluded.

Across the room from the chairs was located videotaping equipment

which included a Sony Model VO-9000 U-Matic 3/4-inch cassette video-

tape recorder, a Sony Model AVC 3250 DX black and white camera ensemble,

and a Sony video monitor.

A digital clock was situated on top of the Vita-Stat, displaying

running time in minutes and seconds. This clock could not be read by

the subjects. However, a standard clock with sweep second hand was

situated between the subjects in their full view for their reference

during the interaction task.

The arrangement described here allowed the videotaping of the

subjects during the interaction task, and at the same time captured on

the videotape the digital output from the Vita-Stat and the digital

clock placed on top of the Vita-Stat. Thus, subjects' behavior and

physiological readouts could be anchored with reference to the time

registered on the clock.


