Journal of Psychosomatic Research, Vol. 26, No. 4, pp. 393-402, 1982. 0022-3999/82/040393-10 $03.00/0
Printed in Great Britain. © 1982 Pergamon Press Lid.

CARDIOVASCULAR RESPONSES OF INDIVIDUALS
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Abstract—Cardiovascular and other responses to stress of subjects considered to be at risk for coronary
heart disease (CHD) were studied in order to evaluate two hypothesized pathways in the link between
CHD risk factors and the disease process. Forty-seven male subjects with and without a parental history
of CHD and with either the Type A or Type B behavior pattern were exposed to two psychosocial
stressors (reaction time and Stroop Color-Word test) and one physical stressor (isometric hand grip).
Subjects with a parental history of CHD showed larger finger pulse amplitude responses to the two
psychosocial stressors, and Type A subjects had larger diastolic blood pressure responses to all three
stressors. These results indicated that subjects at greater risk for CHD had more substantial peripheral
vascular responses to the stressors compared to low risk subjects; there were no differences in sympathetic
cardiac responses related to contractility. The results are discussed in terms of potential mediating
mechanisms in the development of CHD.

THE ASSOCIATION between the Type A coronary-prone behavior pattern and
coronary heart disease (CHD) has been extensively studied over the past 20 years.
Recent studies using a prospective methodology indicate heightened risk for CHD -
among Type A individuals, whether measured by the interview method [1] or the
Jenkins Activity Survey (JAS) [2].

Several hypothesized pathways from the Type A behavior pattern to the
manifestation of CHD have been proposed and studied. However, pathways related
to heightened cardiovascular reactivity among Type A individuals have been the
most extensively investigated. Conceptually, findings of increased Type A reactivity
have been consistently interpreted in terms of heightened sympathetic activation
among Type A individuals exposed to stressors relevant to the coronary-prone
behavior pattern [3, 4]. These findings have included results showing greater
physiological responses among Type A individuals in SBP [3,4,5,6,7, 8,9, 10],
DBP [5, 10, 11], heart rate [5, 6, 8], finger pulse amplitude (FPA) [12], and pulse
transmission time (PTT) [15]. The interpretation that Type A individuals show
heightened sympathetic reactivity in response to laboratory stressors is consistent
with the view that coronary-prone individuals have chronically elevated cardiac
responses to life demands [14], which, in turn, increase the demand for oxygen by
the heart.

While this theoretical view has been widely promoted, there is a second possible
mediational pathway involving heightened cardiovascular reactivity that has not
been considered, perhaps because the theoretical development relevant to this
alternative pathway has been both recent and controversial. It has been proposed
that the immediate cause of CHD may be vasospastic attacks of the coronary
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arteries. Oliva [15] and Helistrom [16] have critically reviewed this research.
Coronary artery vasospasm, in which constriction of the coronary arteries is
mediated by alpha-adrenergic mechanisms, has been documented during angio-
graphic examinations of anginal patients who subsequently had infarctions, as well
as in myocardial infarction patients immediately following the attacks {15]. This
theory, although also involving cardiovascular reactivity, emphasizes acute
limitations in blood supply to the heart due to vasoconstrictive activity of the
coronary arteries rather than chronic increases in demand.

The primary purpose of this research was to more fully examine the heightened
cardiovascular reactivity of Type A individuals in response to stress in order to
evaluate these two cardiovascular pathways. Although noninvasive measurement of
coronary vasospasm is not yet possible, measures of vasoconstrictive activity in the
periphery are available. These include FPA, which measures local vasoconstriction
in the arteries and arterioles of the finger, and DBP, which is determined primarily
by total peripheral resistance of the arterial system, and hence, vasoconstrictive
activity in the entire body. It should be noted, however, that the relationship
between peripheral vasoconstriction and vasospasm of the coronary arteries is
unknown, and represents an avenue for further research. FPA and DBP are
determined in large part by alpha-adrenergic mechanisms. A number of primarily
beta-adrenergic measures are available, including SBP, PTT, which has been
proposed as an indirect measure of blood pressure [17], or myocardial contractility
[18], and pre-ejection period (PEP), which has been advocated as a relatively pure
measure of myocardial contractility and sympathetic (beta-adrenergic) cardiac
activation [19].

These two types of cardiovascular measures were included in the present research
in order to evaluate mediational pathways involving cardiovascular reactivity—one
pathway involving heightened sympathetic (beta-adrenergic) influences on the heart
and the other concerning increased sympathetic (alpha-adrenergic) influences on the
vascular system. Other noncardiovascular measures were assessed to determine
whether cardiovascular differences were specific to coronary risk, or were part of a
larger pattern of ditferences that included electrodermal activity and general somatic
activity (ACT). These pathways and variables are schematized in Table I. The
subjects were Type A and B individuals classified by a student version of the JAS
[20]. This self-report guestionnaire has been validated in a college student
population in terms of expected behavioral differences between behavior types [14].

TABLE [.-- HYPOTHISIZED MEDIATIONAL PATHWAYS AND ASSOCIATED RESPONSE
SYSTEM

Mediational pathway (mechanism) Relevant physiological measure
Sympathetic Cardiac Responses Systolic Blood Pressure (SBP)
(primarily beta-adrencrgic) Pre-cjection Period (PEP)

Pulse Transmission Time (PTT)
Vasoconstrictive Activity Diastolic Blood Pressure (DBP)
(primarily alpha-adrencergic) Finger Pulse Amplitude (FPA)
Generalized Physiological Heart Rate (HR)
Activity (mixed physiological Skin Conductance TLevel (SCL)
influences) Skin Conductance Responses (SCR)

General Motor Activity (ACT)
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However, although the JAS has documented predictive validity for CHD [2], the
ability of the student version to predict CHD has not been evaluated.

In addition to the coronary-prone behavior pattern, we selected individuals with
and without a parental history of CHD. This was found in the Western
Collaborative Group Study to be a significant risk factor for CHD [21]. This
additional risk factor was studied in order to determine whether mediating
physiological pathways were common to two different risk factors, or whether a
final common pathway for CHD risk could be identified. In addition, we were
interested in the interaction of these two risk factors, a phenomenon that has proved
important for other chronic diseases. College-age subjects were chosen for this study
because they are temporally removed from the clinical manifestation of disease.
Thus, mediational pathways may be assessed without contamination by secondary
effects of CHD or early manifestations of the disease (e.g. atherosclerosis) so that
correlates of risk can be attributed to causal rather than secondary factors.

While a number of studies have examined cardiovascular responses of Type A
individuals, none have included a full complement of measures that would allow
assessment of cardiac vs vascular influences, while at the same time including
another risk factor for CHD {i.e. parental CHD). Thus, the present research places
cardiovascular responsivity of Type A individuals within a broader context of
patterns of mediational pathways from risk factors to clinical CHD.

METHOD

Subjects

Forty-seven male subjects, ages 18-25, participated in the experiment. They were recruited by two
newspaper advertisements, the first offering $2.50 per hour ““for males, ages 18-30 to serve as subjects in
a Psychology experiment studying the effects of personality type on stress responses.”” The second
advertisement was identical except for the additional request for subjects whose ‘‘biological mother
and/or father has had coronary heart disease or a heart attack.”” Subjects who expressed interest were
contacted by phone and told the nature of the tasks, as well as the possibility of receiving ‘‘a moderately
painful electric shock.” All subjects were asked if they had a personal history of CHD or essential
hypertension, and those who had were excluded.

Subjects were assigned to groups according to their scores on the student JAS and their responses on a
parental medical history questionnaire. In our sample, the median of the JAS was between 6 and 7.
Therefore, subjects with JAS scores of 8 and above were designated Type A, and those scoring 5 and
below were designated Type B. Within these groupings, subjects who reported* that their biological
father and/or mother had a history of CHD were given a Parental History (PH) designation, and those
reporting no such history were designated as No Parental History (NPH). This yielded four groups: PH-
A (N = 14), PH-B (N = 9), NPH-A (N = 11), and NPH-B (N = 13).

Apparatus 7

Physiological measures were recorded on a Grass Model 7 Polygraph and analyzed on-line using a PDP
11/10 minicomputer. The following measures were obtained: (a) cardiac interbeat interval (I1Bi)—the
electrocardiogram (EKG) was detected using Beckman miniature electrodes placed on opposite sides of
the chest, with a ground electrode clipped to the carlobe. IBI was computed as the interval between
successive R-waves; (b) pulse transmission time to the finger {PTT)—the interval from the Q-wave of the
EKG to the initial upstroke of the finger pulse (located using a digital slope-detection algorithm) was
measured using a Grass PTTI-6 photoplethysmograph attached to the middle finger of the left hand to
detect the finger pulse wave; (c) pre-ejection period (PEP)—using a Hewlett-Packard No. 780—16
photoplethysmograph attached to the pinna of the right ear to detect the car pulse, a locally constructed

*It was not possible to confirm parental historics by cither contacting the parents or the parent’s
physicians. Thus the validity of our designations are based on the accuracy of the subjects’ reports.
Despite the certainty of these subjects concerning their parents having or not having the criterion
problems, the potential for erroncous reporting must be recognized.
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circuit to differentiate the ear pulse signal, and a Narco Biosystems No. 705—0016 heartsounds micro-
phone to detect the phonocardiogram. PEP was determined using a procedure described in detail by
Newlin and Levenson [19}*; (d) finger pulse amplitude (FPA)—the height of the finger pulse wave from
trough (foot of upstroke) to peak (maximum point in cardiac cycle) was determined; (e) skin conductance
level (SCL)—a constant voltage device was used to pass a small current through large Beckman electrodes
attached to the second phalanges of the index and middle fingers of the right hand using KC1-Unibase
electrode paste. This yielded a calibrated D.C. measure of SCL in uMho’s; (f) skin conductance responses
(SCR)—the output of the SCL channel was rerouted to an A.C. coupled polygraph channel. SCR were
defined as changes in SCL greater than 0.5 c¢m after setting the sensitivity of the polygraph preamplifier
so that the average SCR amplitude during the initial baseline period was 1 cm; and {(g) general motor
activity (ACT)—an electromagnetic sensor attached to the subject’s chair generated a signal with bodily
movement that was integrated using a Grass 7P10 Integrator. This signal was converted into arbitrary
A/D units that were comparable between subjects. In addition, SBP and DBP were obtained manually
using an electronic sphygmomanometer that had been modified to allow inflation and determination of
pressures in a room adjacent to the subject room. The cuff was always inflated 30 mm Hg above the
previous SBP value in order to track increases in SBP. The Korotkoff sounds were initially monitored on
an oscilloscope to insure that the light and buzzer display on the electronic sphygmomanometer was
properly triggered. SBP and DBP were recorded once per minute.

A four digit LED display controlled by the computer was placed on a table in front of the subject and
was used to signal the subject during the experimental procedure. A Stoelting hand dynamometer was
used for the isometric handgrip task.

Procedure

Subjects were first asked to sign informed consent forms and then to complete the JAS and a question-
naire concerned with parental medical history. Maximum handgrip was determined by having the subject
squeeze the dynamometer as hard as possible three times using the left hand. After electrodes and
transducers were attached, subjects were given oral instructions concerning the experimental procedures
and told to refer to a poster summarizing the instructions that was mounted on the opposing wall. A 10
min adaptation period ensued during which no data were collected, then each subject was exposed to
three stressors. :

Reaction time (RT). Following a five min baseline, subjects saw the number **9999”°, signalling the RT
task, on the display device. They had been instructed previously to watch for a change to the number ““1”
at which time they were to press a response key attached to the arm of the chair. Subjects were told that
they could avoid receiving shock by pressing the key quickly after the ‘I’ appeared. To equalize the
stressor across subjects, the task was divided into 5 RT trials of 1 min duration. Following the appearance
of the “*17 in the third trial, (and only at that time), they received a brief shock to the left wrist regardless
of their performance. The number ‘9999’ appeared on the display throughout the RT task except when
the ‘1" appeared. )

Stroop Color-Word Test. The Stroop Color-Word Interference Test consisted of a set of names of
colors printed in ink colors different from the written color name (e.g., ‘‘blue’’ printed in red ink). After
a five min baseline, the number ‘“5555” appeared on the display device. Subjects had been instructed to
call out the ink colors ““as quickly as possible’” whenever the ““5555°” display was on. The signal was on
for the first 30 s of each 1 min trial. The board on which the Stroop stimuli were printed was placed face
down on a rack on the arm of the subject’s chair before and after the Stroop task, and between the 30s
Stroop trials. Subjects were told to rest during the 30 s between each Stroop trial, Prior to the third trial,
the subject was criticized regardless of performance by telling him, “Most people do it about twice that
fast. Try to do it faster the next time.”

Isometric handgrip. Following a five minute baseline, the number ‘1111’ appeared on the display
device. Subjects had been instructed to remove the finger plethysmograph, pick up the dynamometer, and
squeeze it.

Half of the subjects in each condition received the Stroop stressor first followed by the RT stressor, and
the other half received the RT first followed by the Stroop. All subjects received the isometric handgrip
stressor last.

Subjects then received a Psychosomatic Symptomatology Questionnaire (PSQ) [22] in oral form. The
PSQ is a short true-false test with somatic items from the Minnesota Multiphasic Personality Inventory
and other sources. This test was administered to determine whether risk subjects had greater somatic
complaints, an effect that would have implications for the generality of stress responding in these groups.

Following completion of the session, subjects were paid ($2.50 per hour) and fully debriefed.

*In this system, PEP is determined by measuring the interval from S? on the phonocardiogram to the
nadir of the differentiated ear pulse signal. This quantity (which represents the true transit time of the
pulse from the heart to the ear) is subtracted from the interval between the Q wave and the upstroke of the
differentiated ear pulse signal to derive PEP.
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RESULTS

Physiological data obtained during the experiment were averaged into 1 min
periods. The dependent variables (SBP, PEP, PTT, DBP, FPA, IBI, SCL, SCR,
and ACT) were submitted to two sets of analyses of variance (ANOVAs). In the first
set, data obtained during the RT and Stroop stressors were analyzedina2 x 2 x 2
X 2 X 5 repeated measures ANOVA in which Parental History and Behavior Type
(A vs B) were between-subject factors, and Stressor (RT vs Stroop), Baseline vs
stress, and Minute (five 1 min periods) were within-subject factors. The data
obtained during the handgrip stressor were analyzed in a similar ANOVA with
Baseline vs stress as the only repeated measure, using the 1 min period before the
handgrip period as the baseline. The ANOVA’s used the unweighted means solution
to handle unequal N.

Separate multivariate analyses of variance (MANOVA) were performed on the
combined RT and Stroop data and the Handgrip data with Parental History and
Behavior Type as between-subject factors. Due to limitations in the available
MANOVA program, it was necessary to collapse across the within-subject factors
(Stressor, Baseling vs stress, and Minute). To accomplish this, changes from baseline
were computed for the RT and Stroop stressors and then averaged. The dependent
measures that were specifically predicted to differentiate between groups based on
previous research, SBP, DBP, and FPA, were entered into the MANOVA.

Additional analyses were performed and will be described below.

Stressor effecis .

The RT, Stroop, and Handgrip stressors produced significant responses in all
measured variables. The means and F values for the responses to the stressors are
presented in Table 2. The responses to the RT and Stroop stressors were combined
since our primary concern in this analysis was to verify the overall efficacy of the
stressors; in subsequent analyses involving the CHD risk factors, the responses to
the three stressors were handled separately.

Order effects
Although the ordering of the RT and Stroop stressors were counter-balanced

within the risk conditions, we were interested in determining whether there were, in

TABLE I1.-—RESPONSES TO STRESSORS
RT and Stroop Handgrip
Measure Baseline Stress F(1/43) Baseline Stress F(1/41)

SBP (mm Hg) 120.7 125.5 48.0% 118.5 130.0 77.4%
PEP (ms) 83.1 77.1 72.0% 89.7 83.6 19.24
PTT (ms) 242.0 237.0 25.5% * *
DBP (mm Hg) 73.0 74.5 15.7+ 73.5 84.4 160.8:%
FPA (units) 24.6 18.2 28.8% * *
IBI (ms) 848.4 826.3 9.6+ 867.0 778.5 78.9%
SCL (umho) 7.8 9.4 70.6% 8.5 10.6 61.5%
SCL (no.) 2.7 5.3 83.3% 3.1 7.8 34.9%
ACT (units) 7.1 82.0 8.4% 76.5 131.3 28.9+

*Not measured during Handgrip.
+p < 0.01.
+p < 0.001.




398 Davip B. NEwLIN and ROBERT W. LEVENSON

fact, order effects. This analysis was performed by adding Order (RT first vs Stroop
first) as a between-subject factor. As might be expected, when a stressor came first,
it tended to produce a larger response than when it came second. This was true for
PEP, PTT, IB], SCL, and ACT as reflected in significant Order x Stressor X
Baseline vs stress interactions; (F(1/39) = 11.0, p <0.01), PTT (F(1/39) = 11.9,

 p<0.01), IBI (F(1/39) = 7.5, p <0.01), SCL (F(1/39) = 9.3, p < 0.01), ACT

(F(1/39) = 10.1, p <0.01). The more critical order effects involving interactions
with the Parental History and Behavior Type factors were not significant, indicating
that task order had no effect on the differential responding to stress of the CHD risk
groups.

Homogeneity of variance

Assumptions of homogeneity of variance were tested using Hartley’s F,,, test
[23], and the results are presented in Table 3. Assumptions of homogeneity were
supported in all cases except for the Behavior Type interaction for FPA (for which
there was no mean effect). The Parental History X Behavior Type interaction with the
BL vs stress factor was also tested because mean effects were found for FPA.
Assumptions of homogeneity of variance were violated (F,, (8,12) = 17.3,
p < 0.01) for this effect.

TABLE IH1.—TESTS OF HOMOGENEITY OF VARIANCE FOR INTERACTIONS OF
RISK FACTORS WiTH BL Vs STRESS FACTOR

RT and Stroop Handgrip

Variable Parental Behavior Parental Behavior

History Type History Type

F(4,12) F(4,12) F(4,12) F(4, 12)
1Bi 1.07 1.28 1.54 1.89
SBP 1.90 1.83 2.70 3.17
DBP 1.73 1.72 2.77 .58
PEP 1.13 1.31 1.44 1.34
FPTT 1.45 1.47 + T
FPA 3.74 7.65*% T +
SCL 2.88 1.75 2.33 1.81
SCR 2.60 2.47 2.10 1.90
ACT 1.38 1.48 2.65 2.34

*p < 0.05.
+Not measured during Handgrip.

Risk for CHD

Group assignment. The mean JAS score was 10.8 for the Type A group and 4.1
for the Type B group. Interestingly, the mean JAS score for the PH group (8.3) did
not significantly differ from the mean JAS score for the NPH group (6.9;
F(1/45 = 1.7). The Type A group had faster reaction times averaged across the 5
reaction time stressor trials compared to the Type B groups (X =379 vs X = 425
msec; F(1/144) = 6.3, p <0.05). The PH and NPH groups did not differ in
reaction times. Analysis of the makeup of the four experimental groups revealed no
significant differences in average age (Type A: X = 21.1, Type B: X = 21.6,
F(1/43) 1; (PH: X = 20.9, NPH: X = 21.9, F(1/43) = 2.6, p < 0.05). There were
no significant baseline differences among the 47 subjects assigned to the four
experimental groups in any of the measured physiological variables.
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Parental history of CHD

PH subjects reported significantly (F(1/45) = 5.6, p < 0.05) more somatic
complaints on the Psychosomatic Symptomatology Questionnaire than NPH
subjects (PH: X = 4.2, NPH: X = 2.4).

There were significant differences between the parental history groups in FPA
responses to the stressors. Subjects with parental history of CHD had larger FPA
decreases to both the RT and Stroop tasks. Although the MANOVA main effect for
Parental History did not reach statistical significance (F(3/41) = 2.4, p < 0.08, see
Table 4), ANOVA was performed to determine the significance of the FPA changes
because this effect was specifically hypothesized. The univariate Parental History X
Baseline vs stress interaction was significant (F(1/43) = 5.5, p < 0.05). This effect
was consistent across the two psychosocial stressors; the interaction with the
Stressor factor was not significant (F(1/39)<1).

TaBLe [V.—MANOVA SUMMARY OF DIFFERENCE SCORE RESULTS

RT and Stroop* Handgript
Effect F(3/41) p< F(2/42) <
Parental History 2.4 0.08 <1
Behavior Type 3.4 0.05 4.9 0.05
Parental History X 2.1 <1

Behavior Type

*SBP, DBP, and FPA entered in MANOVA.,
+SBP and DBP entered in MANOVA (FPA not measured).

Since RT was found to be a significant determinant of the magnitude of
physiological responses to stress, a covariance analysis was performed in order to
determine whether the FPA difference was significant after removal of the variance
associated with the average RT. The FPA effect was significant (F(1/43) = 4.2,
p < 0.05) with average RT as a covariate.

Type A behavior pattern

Type A subjects also reported significantly (£(1/45) = 4.8, p <0.05) more
somatic complaints on the Psychosomatic Symptomatology Questionnaire then
Type B subjects (Type A: X = 7.0, Type B: X = 4.9).

Subjects manifesting the Type A behavior pattern evidenced differences in DBP
and SBP responses to the stressors compared to Type B subjects. The DBP
differences were reflected in greater DBP responses for the Type A subjects during all
three stressors. The interaction of Behavior Type X Baseline vs stress was significant
for the RT and Stroop stressors (F(1,43) = 5.0, p < 0.05) and for the handgrip
stressor (F(1/35) = 5.5, p < 0.05). This was supported by a significant effect of
Rehavior Type in the MANOVA (F(3/41) = 3.4, p < 0.05). DBP increased +2.5
mm Hg for Type A subjects compared to increases of + 0.7 for the Type B subjects
during the RT and Stroop stressors; during the Handgrip, DBP increased +12.9mm
hg for Type A’s and +8.9 mm Hg for Type B’s.

Covariance analysis was also performed on DBP using average RT as a covariate.
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The DBP responses of Type A subjects were still significantly (F(1/43) = 5.2,
p < 0.05) larger than Type B subjects after removal of the variance associated with
RT.

The SBP difference was reflected in a significant interaction of Behavior Type x
Baseline vs stress for the Handgrip stressor (F{(1/36) = 5.1, p <0.05). Type B
subjects had larger (+ 14.4 mm Hg) SBP responses than Type A subjects (+ 8.5 mm.
Hg) to this stressor.

Combined risk. We found little evidence of interaction of Parental History with
Type A risk. The interaction of the risk factors was not significant (F(1/43) = 2.2)
for the Symptom Questionnaire. The only significant interaction of Parental
History x Behavior Type x Baseline vs stress was for FPA in the RT and Stroop
ANOVA (F(1/43) = 5.1, p <0.05). However, it was noted above that the
assumption of homogeneity of variance was violated for this interaction effect.
Therefore, this effect is not interpretable. The Parental History x Behavior Type
interaction in the MANOVA was nonsignificant (F(3/41) = 2.1).

DISCUSSION

The major findings of this study were the larger DBP responses of Type A
subjects to three different stressors (RT, Stroop, and Handgrip), and the larger FPA
responses of subjects with parental histories of CHD to both the RT and Stroop
stressors.* In both cases, these effects represented heightened reactivity of the
peripheral vasculature for subjects considered to be at greater risk for CHD.
Further, response differences between subjects at varying risk were limited to these
and other specialized cardiovascular measures; they did not extend to the more
general measures of arousal such as HR, electrodermal response, or general somatic
activity. There was no evidence of an interactive effect of these two risk factors.

Subjects at greater risk for CHD responded specifically in terms of peripheral
vasoconstrictive activity. This lends support to the alternative formulation of a
cardiovascular pathway derived from (but not necessarily confirming) theories of
coronary vasospasm. No support was found for the hypothesis of greater
sympathetic cardiac activation among Type A and parental history subjects, despite
the inclusion of three measures (PEP, PTT, SBP) intended to assess myocardial
contractility and beta-adrenergic cardiac influences.

Our findings of greater vascular responsivity of subjects considered to be at risk
for CHD are consistent with previous research. It should be recalled that Keys et al.
[24] found that DBP increase to the cold pressor was the best single predictor of
subsequent CHD in the 20 year Minnesota study. The effect of greater vasomotor
responsivity of subjects with parental histories of CHD is a new finding, but has
direct parallels to research on vasomotor responses of actual CHD patients.
Cromwell ef al. [25] examined FPA responses of small samples of myocardial
infarction patients and medical controls to an insoluble cognitive task, and found
greater vasomotor reactivity in the cardiac patients. Klorman et al. [26] replicated
these results, finding greater FPA decreases both in acute myocardial infarction

*1t should be noted that the Parental History finding was not supported by the multivariate analysis.
However, we feel the finding is still valid as it was consistently supported by univariate statistics utilized
on an a priori basis.
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patients and in individuals with fully healed infarctions. This suggested that
heightened vasomotor reactivity might be a stable trait of individuals with a history
of CHD. Our results, showing a similar effect for subjects with a parental history of
CHD, may indicate that this characteristic is also present in individuals at familial
risk for CHD. It is possible that the heightened vasomotor reactivity found by
Cromwell ef ¢l. [25], Klorman ef a/. [26], and in the present research, reflects similar
mechanisms to those involved in coronary artery spasms. Although this link has not
been established, it represents an important avenue for further research, particularly
the question concerning the possible association of peripheral vasoconstrictive
activity with coronary vasospasm.

We had expected that subjects at higher risk for CHD would show evidence of
heightened beta-sympathetic cardiac response, and included measures of PEP and
PTT in addition to SBP to more fully evaluate this response system. In fact, our
results comparing SBP responses of Type A and B subjects ran opposite to
prediction, with Type B subjects showing larger SBP responses during the handrip
stressor. It is conceivable that the relationship between Type A behavior pattern and
SBP reactivity emerges only under certain kinds of environmental manipulations.
Further research is needed in which the environmental situations eliciting DBP vs
SBP differences between behavior types are formally studied.

We see the results as supporting the hypothesis that Type A and parental CHD
risk factors reflect slightly different pathways in the development of CHD.
However, some evidence of common features were that both risk groups responded
in terms of heightened peripheral vasoconstriction and both Type A and parental
CHD groups endorsed more somatic complaints on the Psychosomatic Symptoma-
tology Questionnaire.

We have presented evidence that the ultimate convergence of these risk pathways
may be increased peripheral vascular responding. If this finding is supported by
future research, it may provide a useful conceptual link between two well
documented indicators of risk for CHD (Type A behavior pattern and parental
CHD) and new findings concerning vasomotor factors in the disorder.
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