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(ABSTRACT)
Previous research has shown that excessive

cardiovascular reactivity may be important in the
development of coronary heart disease. The present study

examines the role of masculine cognitive appraisal of stress

as a mediator of cardiovascular reactivity in men. The

reactivity of men who differed on a measure of cognitive
appraisal of masculine gender role stress (MGRS) was

compared using the cold-pressor test under conditions of

high and low masculine performance challenge. Under
”

conditions of minimal challenge, it was predicted that high

and low MGRS men would not differ on reactivity. Under high

challenge, high MGRS men were expected to show greater

reactivity than low MGRS men. Since coping responses are

related to appraisal of stressful situations and impact on

cardiovascular reactivity, subjects' coping responses were

also assessed. Analysis of results for systolic blood

pressure confirmed the major predictions. High MGRS men

showed greater systolic blood pressure reactivity than low
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MGRS men under high challenge and equal or less reactivity

under low masculine performance challenge. In general, the

high and low MGRS groups did not differ in their use of

coping strategies as a function of the high and low

challenge condition. The implications of MGRS appraisal for

men's health are discussed.
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According to Matthews (1986) reactivity is "the
deviation of a physiological response parameter(s) from a

comparison or control value that results from an

individua1's response to a discrete, environmental stimulus"
(pp. 461-462). Cardiovascular reactivity has received much
attention as a potential mechanism for the development of

coronary heart disease (CHD; e.g., Krantz & Manuck, 1984;

Matthews, et al., 1986). The disease process is believed to

involve injury to the arterial wall which is exacerbated by

cardiovascular and endocrine correlates of sympathetic

nervous system activity. According to this model, increased

blood pressure and heart rate reactivity activated by

stressors play an important role in the development and

progression of atherosclerosis (for reviews see Clarkson,

Manuck, & Kaplan, 1986; Herd, 1986; Krantz & Manuck, 1984).

Manuck, Kaplan, and Clarkson (1983; 1985) found that

male and female cynomolgus monkeys who showed high levels of

heart rate (HR) reactivity to the presence of an

experimenter wearing a glove used to capture the monkeys

showed approximately twice the coronary artery

atherosclerosis as less reactive monkeys. In a prospective

study with humans, Keys, et al. (1971) found that subjects

who were hyperreactive to the cold-pressor test in terms of

systolic blood pressure (SBP) or diastolic blood pressure
(DBP) were two to three times more likely to have developed
CHD 23-years later than were less reactive subjects. In
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addition, retrospective studies comparing individuals with
and without CHD on reactivity to laboratory stressors such

as painful stimuli, computational tasks, or threatening

interviews have generally found greater SBP reactivity among
individuals with CHD (for a review see Krantz, Glass,

Schaeffer, & Davia, 1982).

It has been proposed that exaggerated cardiovascular

reactivity to stressors among men may explain the increased
incidence of cardiovascular related morbidity and mortality

among men relative to women (Polefrone & Manuck, 1987;

Stoney, Davis & Matthews, 1987; Watkins & Eaker, 1986).

Men are at a two to three times greater risk for CHD than

women even when risk factors such as resting blood pressure,

cigarette smoking, serum cholesterol level, relative weight,

and glucose intolerance are taken into account (Truett,

Cornfield, & Kannel, 1967; Wingard, Suarez, & Barret-Connor,

1983).

H recent review (Polefrone & Manuck, 1987) and a meta-

analysis (Stoney, et al., 1987) of the literature on gender

differences in cardiovascular reactivity, conclude that men
show greater SBP reactivity than women while they do not

usually differ on DBP or HR reactivity. However, these

gender differences in SBP reactivity are not consistently

found in all studies (e.g., Gastroff, 1980; Jorgensen, 1981;

Smith, Houston & Zuraski, 1985). Additionally, Van Egeren
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(1979) found that when subjects played a game against a
competitive or a cooperative male confederate women showed

their greatest HR reactivity playing the competitive one.
However, men showed their greatest HR reactivity playing

against the cooperative confederate. These studies suggest

that men are not simply more reactive to all stressors, but

that gender interacts with the type of stressful situation.

Researchers have speculated that the presence of gender

differences in reactivity to particular tasks may depend on

gender differences in the appraisal of these situations as

stressful (Jorgensen & Houston, 1981; Polefrone & Manuck,

1987; Watkins & Eaker, 1986). According to Lazarus and

Folkman (1984), "cognitive appraisal is an evaluative

process that determines why and to what extent a particular

transaction or series of transactions between the person and

the environment is stressful" (p.l9). Men and women differ

in the events, cognitions, and situations that they appraise

to be stressful (Eisler & Skidmore, 1987; Eisler, Skidmore &

Ward, 1988). Thus, to the extent cognitive appraisal of

stress determines physiological reactivity, men and women
will differ on reactivity to situations they appraise as

differentially stressful. From this perspective, the

frequent findings of heightened reactivity among males might

be more appropriately understood as being mediated by a

cognitive tendency to make exaggerated stress appraisals of
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some situations that are particularly threatening or

challenging to men. A recent study by Skidmore, Eisler,

Blalock, & Sikkema (1988) supports this hypothesized role of

appraisal in mediating cardiovascular reactivity among men.
They found that men who scored high on the Masculine Gender

Role Stress (MGRS) scale, a measure of the tendency to

appraise situations that challenge or threaten the male

gender role as stressful, showed greater SBP reactivity to

both a stressful interview and a cold-pressor test.

The aforementioned studies suggest that cardiovascular

reactivity in men is, in part, a function of their gender

related cognitive appraisal of events. According to this

model, high MGRS men, who tend to appraise situations

involving masculine threat or challenge as more stressful,

should show greater cardiovascular reactivity to masculinity

challenges than should low MGRS men. However, when faced
with situations that are less likely to elicit masculine

threat or challenge appraisals, high and low MGRS men should

not differ in reactivity. The present study was designed to

examine cardiovascular reactivity in both high and low MGRS
men to the pain inducing cold—pressor test, a commonly used

laboratory pain stressor. Instructions were designed to
”

either enhance or reduce the masculine challenge associated

with the task. Masculine performance challenge was

manipulated in order to show that the MGRS appraisal

I
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tendency interacts with situational demand characteristics

in producing reactivity. Specifically, level of MGRS is
hypothesized to interact with the degree of masculine
performance challenge elicited by the cold-pressor

instructions. Under high masculine performance challenge,

the high MGRS men were expected to show greater

cardiovascular reactivity than low MGRS men. However, under
low masculine performance challenge, the two groups should

not differ in reactivity.

In addition, the se1f—reported coping with stress of
high and low MGRS men under both high and low masculine

performance challenge will be compared in the current study.
Lazarus and Folkman (1984) define coping as "the process
through which the individual manages the demands of the

person—environment relationship that are appraised as
stressful and the emotions they generate" (p. 19).

According to their model, the type of coping used by an
individual will depend on the way a particular situation is
appraised. For instance, if a stressful situation is
appraised as unchangeable, coping will focus on dealing with

emotional reactions to the stressor, whereas coping will be

focused on attempting to change the situation if it is
appraised as one that can be changed (Folkman & Lazarus,

1985). Thus, both physiological and coping responses of the
experimental groups may differ as a result of differential



6

stress appraisals.

In addition to being influenced by appraisal, coping

may affect cardiovascular reactivity. If cardiovascular

reactivity can be produced by certain types of cognitive

appraisal, then it seems reasonable to assume that coping

strategies that alter cognitive appraisal of a stressor can

affect reactivity. Indeed, several studies have suggested

that cognitive coping with stress involving various types of

reappraisal of the stressor can reduce cardiovascular

reactivity. For instance, subjects instructed to redefine

anticipated electric shock as an interesting sensation

(Holmes, & Houston, 1974), and a vocabulary test as an

inaccurate measure of their ability (Bennet, & Holmes, 1975)

showed less HR reactivity than control groups not given any

instructions on how to cope with these stressors. However,

in another study in which subjects were first given a sample

electric shock, redefinition was ineffective in reducing HR

reactivity compared to a control group although attention

diversion (i.e., reading a book) was effective in reducing

HR reactivity relative to the control and redefinition

groups (Bloom, Houston, Holmes, & Burish., 1977). Attention

diversion may limit subjects' cognitive appraisal of

stressors.

At least one study offers some evidence that groups

which self—report different cognitive activities during a
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stressor differ in cardiovascular reactivity. Smith et al.,

(1985) found that men showed greater DBP reactivity than did

women, and that Type A individuals showed greater SBP

reactivity than did Type B's to a stressful quiz.

Corresponding to these differences in reactivity, they found
that males reported more positive assertion about the

situation than did females, and that Type A's reported more

somatic preoccupation and denigration of the situation.

These self-reported differences in cognitive activity

indicate that cognitive coping strategies to stress may be

related to group differences in reactivity. Thus, self-

reported coping behaviors and cognitions were assessed in

the present study to examine their relationship to

cardiovascular reactivity differences between the

experimental groups.

The types of coping activities reported by subjects in

the present study will be categorized according to factor

analysis and then the experimental groups will be compared

on their use of each of these coping factors. Since it is

unclear which coping techniques will be employed by subjects

and research results do not consistently indicate which

coping activities reduce cardiovascular reactivity in

particular situations (Jacob & Chesney, 1986), no specific

hypotheses were generated regarding which groups would use

particular coping strategies or the relationship between
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coping and reactivity.

Major Hypothesis

There will be an interaction between MGRS and challenge

level. Under the high masculine performance challenge

condition the high MGRS men will show greater cardiovascular

reactivity than the low MGRS men. However, under the low

masculine performance challenge condition, high and low MGRS

men will not differ in reactivity.



Method

Subjects

Subjects were l84 male college students, ranging in age

from l7 to 27 years, from introductory psychology at

Virginia Tech. In the first phase of the experiment
subjects completed an informed consent form (see Appendix A)

and the Masculine Gender Role Stress (MGRS) scale (Eisler &

Skidmore, l987; see Appendix B). Those subjects who scored

above 98 on the MGRS scale were designated as high MGRS

subjects (Q = 75), while those who scored below 80 were

designated as low MGRS subjects (Q = 65). In the second
phase of the experiment subjects in the high and low MGRS

groups were randomly assigned to either the high or low

challenge condition for the cold-pressor test. However,

eight high and three low MGRS subjects who reported medical

problems, or prior experience with the cold-pressor, were

eliminated from the subject pool.

Apparatus and Measures

SBP, DBP, and HR were measured with the Industrial

and Biomedical Sensors Corporation's (IBS) automatic blood

pressure monitor (model SD—700A). This device detects

Korotkov sounds to indirectly measure blood pressure and

oscillations within the cuff bladder to assess HR. Phase V

is used in the assessment of DBP, Blood pressure accuracy

for this instrument has been reported to within 3 mm Hg of

those auscultated and heart rate accuracy to be 2%, or l

9
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beat per minute (IBS, 1987). Correlations of SBP, and DBP

measures derived with this instrument and those concurrently

taken with a standard Baum mercury sphygmomanometer on
college students in our laboratory were consistently high

(r = .99, p < .05 for SBP; E = .92, E < .05 for DBP).
The ice water for the cold—pressor was maintained in a

small ice cooler (Gott Corporation, model 1916/2) at four

degrees Celsius. Water temperature was measured using a

standard mercury thermometer (Taylor Instruments, model
5301) and subjects were weighed using a standard scale

(Counselor, model SK394).

The Masculine Gender Role Stress (MGRS) scale,

developed by Eisler and his colleagues (Eisler & Skidmore,

1987; Eisler, et al., 1988), is composed of 40 items which

have been determined to be significantly more stressful for
A

men than for women. Subjects rate how stressful each item

would be for them on a six-point scale from 0 "not

stressful" to 5 "extremely stressful". These ratings are

summed to produce a score for each subject with higher

scores indicating a greater tendency for men to appraise
these situations as stressful. The MGRS scale is based on

the assumption that when men appraise themselves as unable

to cope with the imperatives of the male role in a situation

or the situation as calling for behavior outside the limits

of their gender role, they will experience stress. Factor
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analysis of this scale indicates that items cluster around

situations that challenge men's physical adequacy,

intellectual ability, and ability to achieve as well as

situations which call on men to be emotionally expressive or

subordinated to women (Eisler & Skidmore, 1987).

The MGRS scale has good internal consistency (alpha

coefficients in the low .90's) and test—retest reliability

over a two-week period (g = .93) for males (Skidmore, 1987).
Also, the construct validity of the scale has been

supported. Males score higher than females (Eisler &

Skidmore, 1987) and it positively correlates with two other

measures of self-reported stress (Eisler, et al., 1988). It

positively correlates with the Multidimensional Anger

Inventory (Siegel, 1983), r = .36 and the "state" form of

the State—Trait Anxiety Inventory (Speilberger, Gorsuch,

Lushene, Vagg, & Jacobs, 1983), g = .27.

Additionally, subjects completed the Cold—Pressor

Coping (CPC) scale which was developed for the present

experiment to determine subjects' subjective rating of the

cold-pressor and how they coped with it (see Appendix C).

Subjects' ratings of the cold-pressor are assessed on nine

items on which they rate their experience on 7—point rating

scales. They rate how painful, uncomfortable, emotion

arousing, physically intense, important, and challenging the

cold-pressor was for them. Also, they rate how well they
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were able to cope with it, how well they believe other males

would do, and how well they think females would do on the
task.

To assess coping responses to the cold-pressor,

subjects rate the degree to which they used each of 50 ways

of coping with the cold-pressor on 3-point scales from 0,

"not used", to 2, "used very much". Additionally, to assess
subjects primary means of coping with the cold-pressor, they
indicate which way of coping they used most to deal with the

cold-pressor by circling that item number.

The coping items selected for the CPC scale were

derived through preliminary research. Initially, 84

students enrolled in an undergraduate psychology course were

led through a guided imagery task in which the sensations of

the cold-pressor were described. Then 37 subjects were

asked to list the thoughts or behaviors they imagined using

to deal with the cold-pressor (see Kendall & Hollon, 1981,

for a review of thought listing procedures). The remaining

subjects were asked to complete a coping questionnaire

created by Stone and Neale (1984) which defines eight
general ways of coping and asks subjects to list anything

they did or thought that fits that category while dealing

with a specified stressor. From these coping responses, a

list of common coping responses for the cold-pressor was

generated.
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On the basis of this list, 17 items were selected from

Lazarus and Folkman's (1984) revised Ways of Coping scale
and six from Stone and Neale's (1984) coping questionnaire
that were similar in content to items generated for the CPC

scale. Also, since many of the generated coping responses
were not adequately covered by these items, 37 additional

coping items were written, resulting in a list of 60 ways of
coping with the cold—pressor.

In further preliminary research 10 male and 14 females
enrolled in undergraduate psychology classes completed the

cold—pressor test under either the high (Q = ll) or the low
challenge conditions (Q = 13) employed in the present study.
They were presented with the 60 item CPC scale and asked to

indicate which of the 60 ways of coping they used. Also,

they were asked to list any coping method they used that did
I

not appear on the CPC scale. On this basis the CPC scale

was revised, resulting in the present 50 item version.

Eleven items were eliminated because of infrequent use; this

was defined as endorsement by fewer than two subjects.

Additionally, one item was added because two subjects listed
it as a coping strategy which did not appear on the 60 item

version.

Experimental Design

Subjects' physiological responses were assessed during

baseline, anticipation, stressor, and recovery phases of the
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cold-pressor test, while their appraisal and coping

responses were collected following the end of the recovery

period. Subjects' mean physiological and coping responses

were compared in a series of 2 by 2 factorial—design

ANOVA's. High and low MGRS appraisal groups served as the

first factor, and high and low masculine performance

challenge instruction groups served as the second factor.

For the physiological data analyses of the anticipation and
recovery phases a repeated measures over time factor was

included.

Procedure

Subjects' responses to the cold-pressor were assessed

during individual sessions by one of four female

experimenters who were unaware of subjects' MGRS scores.

All data were recorded on a data sheet (see Appendix D).

Subjects had been asked to abstain from caffeine and

alcohol the day of the study and from smoking the hour prior

to their session. Those who did not were rescheduled for

another day. Upon entering the experimental situation, the

experimenter measured the subject's weight and recorded

their self—reported height. Then the subject was seated in

a large comfortable chair and the circumference of the

subject's right arm two inches above the antecubital fossa

was measured. An appropriately sized blood pressure cuff

was placed on this arm with the bottom edge of the cuff one
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inch above the antecubital fossa and the microphone

positioned over the brachial artery. The subject was
instructed to remain as motionless as possible and to

refrain from talking throughout the procedure. Next the

subject was informed that the cuff would inflate

periodically throughout the session, that he would be

observed through a video system, and that audiotaped

instructions for a relaxation period and the task would be

played from behind a partition.

Baseline During baseline, the subject was asked to become

comfortable, and to relax for a few minutes while
physiological measurements were taken. His SBP, DBP, and HR

were measured every 60 seconds throughout baseline and each

subsequent phase of the study. The relaxation period ended

when a stable baseline was obtained. This was defined as
1 three consecutive DBP measures within i5 mm Hg following the

first reading. The data for four subjects who did not reach
this baseline within 17 minutes were not included in the
data analysis. The mean time for subjects to reach a stable

baseline was 6.l minutes and did not differ across the four

experimental groups [E (3, 106) = 1.05, p = .372].

Anticipation Phase After the relaxation period, the high or

the low masculine performance challenge manipulation was

introduced through the presentation of the cold-pressor

instructions. A11 subjects were told that when instructed
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to begin, they were to place their left hand in the water to

a point about one inch above their wrist. The instructions

then differed according to the subject's assignment to the

high or low masculine performance challenge group.

Following these instructions, two measures of SBP, DBP, and

HR were completed.

Challenge Manipulation. The high masculine performance

challenge instructions were designed to emphasize the

importance of successful performance and physical adequacy

which are characteristic of situations that men appraise as

more stressful than do women (Eisler & Skidmore, 1987).

High challenge subjects were instructed as follows:

We want to know how long you are able to keep your hand
in the ice water. Use your will-power to resist the
temptation to pull your hand out for as long as you
absolutely can. Try as hard as you can. Individuals
in good physical condition do better at this. Good
performance also reflects perseverance. We will be1 recording how long you are able to keep your hand in
the water and your physiological responses.

In contrast, low challenge subjects were told:

After you have placed you hand in the container of ice
water, we would simply like you to keep your hand in
the water until we are able to get proper physiological
measurements. We will tell you when these are finished
and when to remove your hand. We will be monitoring
your physiological responses while you have your hand
in the water in order to measure physical responses to
cold.

Cold-Pressor Phase Ten seconds prior to the beginning of

the next physiological measurement, subjects were instructed

to place their hand in the ice water. These cold-pressor
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phase physiological measures were completed after subjects'

had their hand in the water a mean of 46 seconds (times

ranged from 30 to 55 seconds). Means did not differ across

the experimental groups [§(3, 106) = 0.54, p = .657]. After

subjects had their hands in the water 75 seconds, they were

asked to remove them and to sit quietly while additional
measures were completed. The data for seven subjects who

withdrew their hands before this point were not included in
any analyses.

Recovery Phase After withdrawal from the cold—pressor test,

subjects were asked to remain sitting quietly and 10

measures of SBP, DBP, and HR were completed. These readings

were completed 30, 90, 150, 210, 270, 330, 390, 450, 510,

and 570 seconds after the subject had completed the cold-

pressor. Following the last measurement, the experimenter

removed the cuff and instructed the subject to complete the

CPC scale.

Data Reduction and Analysis

The mean of the last two physiological measures during

the baseline period was defined as the baseline level.

Analyses of SBP, DBP, and HR baselines were conducted in a

series of 2 (MGRS) x 2 (Challenge Condition) analyses of

variance (ANOVA). Next, the groups were compared on their

physiological responses for each of the three stress phases.

The groups were compared during the anticipatory and
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recovery stages using 2 (MGRS) x 2 (Challenge Condition)

repeated measures analyses of covariance (ANOCOVA), treating

the baseline level of the dependent variable and the

subjects' body mass (height divided by weight) as
covariates. For the repeated measures analyses, the Huynh-
Feldt adjustment was used for within-subject effects. The

groups were compared during the cold-pressor phase using the

same ANOCOVA technique except the repeated factor was

dropped from the model. Additionally, a series of 2 x 2

ANOVA's were performed on the subjects' mean ratings on the

appraisal items of the CPC scale. (

All the above analyses were conducted using ANOVA and

ANOCOVA procedures for unequal Q's [high MGRS-high challenge
(Q = 29), high MGRS-low challenge (Q = 30), low MGRS—high

challenge (Q = 24), & low MGRS-low challenge (Q = 27)].
4

Covariance analysis was used on the physiological measures

in order to reduce error variance attributable to the

covariates, increasing the power of the analyses. For each

ANOCOVA, covariates were only included if they met the

assumptions of homogeneity of regression coefficients and

significance of the regression of the dependent variable on

the covariate.

Factor analytic procedures were used as a method

for examining the underlying coping dimensions employed by
h subjects during the cold-pressor in order to compare the
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four experimental groups on their use of general coping

strategies. Factors were extracted according to common

factor analysis and rotated using a Varimax rotation

procedure from a standard computer program (Statistical

Analysis System Institute, 1982). All the factor solutions

that met a minimum eigen—value criteria of l.00 were
examined according to their factor loading patterns (only

loadings with an absolute value above .20 were considered in

interpretations). In order to facilitate meaningful

interpretation of the derived factors, the factor solution
that appeared most interpretable was selected.

Once the final factor solution was selected, factor

scores were computed for each subject as a measure of his

use of each coping factor. The experimental groups were

then compared on their mean factor scores for each coping

factor in a series of 2 (MGRS) x 2 (Challenge Condition)

ANOVA's. Additionally, each subject was categorized

according to which coping factor he used most to deal with

the cold-pressor. This was defined as the factor on which a

subject's most used coping item had its highest factor
loading. Since three subject's most used coping item did

not have a minimal loading of .20 on any factor, a most used

coping factor was not assigned for these subjects. Using a

Chi—square test for independence, the four experimental

groups were compared on their most used way of coping by
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comparing the distribution of subjects in each of the four
groups according to which coping Eactor they most used.
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Results

Analysis of Physiological Data

Systolic Blood Pressure

Table l presents the mean SBP levels for the four

experimental groups at each point during the baseline,

anticipation, cold-pressor, and recovery phases. These

results are graphically displayed in Figure l. As can

be seen in this figure, there were no group differences on
baseline SBP.

Anticipation Phase A near significant difference

suggested that at anticipation time two SBP was higher for

high MGRS men than for low MGRS men under the high, but not

the low challenge condition [Trial X MGRS X Challenge

Condition interaction term F(1, 106) = 3.55, p = .062].

This interaction was not found at anticipation time one.

Also, at time two high MGRS men showed greater reactivity

than the low MGRS men [Trial X MGRS interaction term F(l,

106) = 7.00, p = .009]. High and low MGRS men did not

differ in SBP reactivity at time one. Additionally, a trend

suggested that subjects under high challenge showed greater

reactivity during the anticipation phase than those under
low challenge [Challenge main effect F(l, 106) = 3.61,

p = .060].

Cold-Pressor Phase A MGRS by challenge interaction on

SBP during the cold-pressor was found [MGRS X Challenge

interaction term F(l, 105) = 7.46, p = .007]. Planned

21
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simple effects tests revealed, as predicted, that the high

MGRS men had higher SBP than low MGRS men under the high

challenge condition [t(50) = 1.90, p = .031, one-tailed].

In contrast, under the low challenge condition a near

significant difference indicated high MGRS men had lower SBP

levels than did low MGRS men [t(54) = 1.94, p = .057, two-

tailed]. Also, during the cold-pressor, subjects in the

high challenge groups showed higher SBP than those in the

low challenge groups [Challenge main effect F(1, 105) =

24.19, p = .000].

Recovery Phase During the recovery phase, a MGRS by

challenge interaction again was found on SBP [MGRS X

Challenge interaction term F(l, 105) = 12.72, p = .001]. As

can be seen in Figure 1, the high MGRS men showed higher SBP

than the low MGRS men under high challenge while the reverse

pattern was true under low challenge. Additionally, SBP was

higher for the high challenge subjects relative to the low

challenge subjects [Challenge main effect F(l, 105) = 4.04,

p = .047]. Although SBP appears to drop form recovery time

one to time ten in Figure 1, this test was not powerful

enough to demonstrate a significant trials effect [Trial

main effect F(9, 945) = 0.83, p = .490]. However, a

comparison of SBP over the first four recovery trials

indicates that SBP decreased from recovery time one to time l
four [Trial main effect F(3, 945) = 114.41, p = .000]. E

[[
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Diastolic Blood Pressure and Heart Rate

The mean DBP and HR levels for the experimental groups

are presented in Tables 2 and 3, respectively, at each point

during the baseline, anticipation, cold-pressor, and

recovery phases. Also, the results for DBP and HR are

displayed graphically in figures 2 and 3, respectively. In

general, the results for DBP and HR did not follow the

predicted pattern. For DBP no reliable group differences

were found during the baseline, anticipation, cold-pressor,

or recovery phases. Although some group differences were

found on HR during the stressor phases, an MGRS by challenge

interaction was not found. As seen in Figure 3 the groups

did not differ on HR baseline, During the anticipation

phase, high MGRS men were higher on HR than low MGRS men

[MGRS main effect F(1, 105) = 4.70, p = .033] and subjects

under high challenge were higher than those under low

challenge [Challenge main effect §(1, 105) = 14.52,

p = .000]. Also, HR across groups was higher at

anticipation time one than at time two [Trial main effect

F(l, 105) = 4.48, p = 0.037]. During the cold-pressor,

subjects under high challenge showed higher HR's than those

under low challenge [Challenge main effect F(l, 105) =

18.46, p = .000]. And finally, during the recovery phase,

although no group differences were found, HR increased from

time 1 to time 5 before stabilizing [Trial main effect
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§‘_(9, 945) = 3.38, Q = .003].
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Table 1: Mean Systolic Blood Pressure in mm Hg for High and
Low MGRS Grougs as a Function of Challenge Level.

Low Challenge High Challenge
Phase Low MGRS High MGRS Low MGRS High MGRS

Baseline 123.0 123.7 123.7 123.1
Anticipation 1 127.6 126.3 130.9 129.9

2 125.4 125.2 127.9 133.3
Co1d—Pressor 133.4 130.4 137.0 140.4
Recovery 1 142.3 135.5 139.5 145.5

2 128.1 123.8 127.9 131.7
3 124.7 121.3 124.5 127.2
4 123.9 122.6 123.8 125.5
5 123.8 121.3 124.4 125.3
6 123.5 121.7 122.3 125.5
7 123.7 122.3 122.9 124.7
8 124.0 121.8 121.9 123.6
9 121.9 121.2 122.4 123.3

10 123.0 119.6 121.6 122.8
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Table 2: Mean Diastolic Blood Pressure in mm Hg for High and
Low MGRS Grougs as a Function of Challenge Level.

Low Challenge High Challenge
Phase Low MGRS High MGRS Low MGRS High MGRS

Baseline 69.3 69.9 67.8 68.2
Anticipation 1 67.1 67.0 64.3 67.4

2 69.4 69.5 68.5 68.4
Cold-Pressor 78.8 76.9 75.6 75.5
Recovery 1 78.2 77.5 76.3 80.6

2 69.0 67.9 70.8 67.1
3 68.0 68.0 69.6 67.2
4 67.0 70.4 68.7 67.1
5 69.4 71.1 68.2 66.1
6 67.7 69.7 69.1 66.0
7 69.3 71.4 70.9 70.4
8 69.5 68.7 67.9 69.4
9 68.3 70.0 69.6 66.7

10 68.6 70.1 71.9 67.1
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Table 3: Mean Heart Rate for High and Low MGRS Grougs as a

Function of Challenge Level.

Low Challenge High Challenge
Phase Low MGRS High MGRS Low MGRS High MGRS
Baseline 74.3 75.8 74.3 72.2
Anticipation 1 78.3 80.5 82.4 87.1

2 74.4 76.0 76.2 78.6
Cold-Pressor 77.8 79.3 86.2 85.9
Recovery 1 67.0 72.6 72.3 69.9

2 71.7 74.3 70.2 69.0
3 72.1 75.5 71.2 71.6
4 71.7 76.2 73.2 71.9
5 71.7 75}0 74.9 72.9
6 71.5 75.8 73.0 73.1
7 72.6 74.3 71.3 72.5
8 73.7 73.8 74.3 71.9
9 70.8 73.4 74.0 72.6

10 72.0 75.5 72.3 72.3
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Analysis of Self-Report Appraisal

Cognitive Appraisal

The mean responses of the experimental groups to each

of the self-report appraisal items are presented in Table 4.

Subjects under high challenge, relative to those under low

challenge, reported that it was more important that they do

well on the task [Challenge main effect on item 4, E(l, 106)

= 5.02, p = .027], that they were more challenged or

motivated by the task [Challenge main effect on item 7, §(l,

106) = 9.17, p = .003], and they had more confidence that

males would do well [Challenge main effect on item 8,

§(l, 106) = 4.29, p = .041]. High MGRS men, compared to low

MGRS men, reported more confidence that males would do well

[MGRS main effect on item 8, §(1, 106) = 6.67, p = .011],

and a nonsignificant trend suggested they had less

confidence that females would do well [MGRS main effect on

item 9, §(l, 106) = 3.17, p = .078]. No interactions

between MGRS and challenge were found on any items.

Coping

Ten factors met the minimum eigen—value criteria of

1.00 and, thus, all factor solutions with between two and

ten factors were generated. The seven factor solution was

subjectively selected as the most interpretable. This

pattern matrix of all factor loadings greater than .20 is

shown in Table 5. Items are only listed for the factor on
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which they loaded most highly.

Factor l is identified as Wishful Thinking and

Emotional Control and is made up of items that reflect

desires and efforts to change one's emotional reactions as

well as wishes that the situation could be changed. Several

items that indicate a realization that the situation must be
accepted also fall in this category and apparently reflect

an appraisal that one cannot actively change the situation.

Attempts at emotion focused coping, such as emotional

control, are frequently observed in relation to situations

appraised as uncontrollable. Sixteen items loaded most

highly on this factor.

Factor 2 is defined as Situation Reappraisal. Items

that constitute this factor include reinterpreting the

situation as a manageable or challenging stressor by

comparing it to a similar stressor that they have dealt with

before, or as one with which they perceive themselves as

more able to cope. Eight items loaded most highly on this

factor.

Factor 3 is labelled Distraction. This factor consists

of items that reflect behavioral strategies to distract

oneself from the cold-pressor. Six items loaded most highly

this factor.

Factor 4 is titled Sensation Reappraisal. These items

consist of strategies to reinterpret or ignore the painful
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sensations generated by the cold-pressor. Nine items loaded

most highly on this factor.

Factor 5 is identified as Relaxation. These relaxation

techniques consist primarily of attempts to relax in such

ways as controlled breathing and muscle relaxation. Four

items loaded most highly on this factor.

Factor 6 is defined as Spiritual Support and Growth.

These items include seeking spiritual support and personal

growth in order to better deal with the cold-pressor. Three

items loaded most highly on this factor.

Factor 7 is labelled as Situation Reappraisal to

Minimize Threat. The variance for this item is primarily

accounted for by two items: "Told myself they're trying

to exaggerate the difficulty or painfulness" and "Viewed it

as a challenge or set a goal for myself". However, the

latter of these two items loaded more highly on factor 2

and, therefore, is listed under factor 2 in Table 5.

The mean factor scores for the experimental groups on

the seven coping factors are presented in Table 6. As can

be seen in this table, high challenge subjects used less

distraction [Challenge main effect on Factor 3, F(l, 106) =

9.23, p = .003] and a nonsignificant trend suggested they

used more sensation reappraisal [Challenge main effect on

Factor 4, F(l, 106) = 3.26, p .074] than low challenge :
subjects. Also a MGRS by challenge interaction was found on 3
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Factor 7 [MGRS X Challenge interaction term F(l, 106) =

4.90, p = .029]. Under high challenge the high MGRS group

used more situation reappraisal to minimize threat. Under

low challenge the low MGRS group used this strategy more.

No other significant group differences were found on the

coping factors. Some caution should be used in interpreting
the above findings. The two by two ANOVA's used in

comparing groups on each of seven factors involved 2l

significance tests. Although two significant group
differences and one near significant difference were found,

one significant difference would be expected to be found by

chance alone.

The distribution of subjects by their experimental

group and their most used coping factor is presented in
Table 7. As can be seen in this table, no subjects were

categorized as having most used coping factors 6 or 7 so

these factors were not included in subsequent Chi—square

tests for independence. A near-significant difference
suggests that subjects' experimental group categorization

was related to the their primary means of coping,
x2 (12, E = 104) = 18.66, p = .097. On the basis of this
trend, a post hoc comparison of subjects under high and low

challenge conditions, and of high and low MGRS subjects was

completed. The comparison of high and low challenge

subjects indicated that subjects' most used coping factor
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was related to challenge level, gz (4, g = 104) = 10.063,

p = .039). High challenge subjects were less likely to

emphasize wishful thinking and emotional control and more
likely to emphasize situation reappraisal than were low

challenge subjects. The comparison of the two MGRS levels

indicated that high and low MGRS subjects were not more

likely to emphasize any particular coping factor, g2(4,

g = 104) = 1.235, p = .872).
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Table 4: Mean Appraisal Ratings for High and Low MGRS Groups
as a Function of Challenge Level.

Low High
Challenge Challenge

Low High Low High
Appraisal Items MGRS MGRS MGRS MGRS

l. How painful was it? 3.2 3.6 2.9 3.2

2. How uncomfortable was it? 4.0 4.0 4.0 4.2

3. How well did you deal with it? 2.0 2.0 2.2 l.7

4. How important was it that you do 3.3 3.7 4.0 4.5
well?

5. Emotionally, how much stress did 2.l 2.8 2.3 2.3
you experience?

6. Physically, how much did your 3.9 3.9 4.3 3.6
body respond?

7. How challenged or motivated were 3.7 3.8 4.5 4.9
you to perform well?

8. How well do you think males will 4.7 5.2 5.l 5.7
do on this task?

9. How well do you think females 4.3 3.8 4.4 4.l
will do on this task?

4 Note: Each item was rated from l to 7 on a 7-point scale.
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Table 5: Coping Factor Analysis Pattern Matrix.

Item Loading
FACTOR l

Wished I could change the way I felt .72
Remembered that I had agreed to do this and had to

finish it now .62
Wished the situation would go away or somehow be

finished .60
Tried to control my emotions .57
Realized that I brought the problem on myself .57
Thought about how I could stop if I needed or wanted to .57
Kept my feelings to myself .54
I knew what had to be done, so I doubled my efforts and

tried harder to make things work .53
Told myself to keep it in there just a little longer .5l
I made faces to express how I felt .49
Reminded myself that I'm getting credit for this .48
Accepted my strong feelings, but didn't let them

interfere with other things too much .46
Thought this is for the good of science or to help the

experimenters .45
Thought about how this will be over in a short time .44
Told myself they wouldn't do anything that would hurt

anyone .42
Thought that if other people can do this so can I .4l

FACTOR 2
Just took things one step at a time .54
Changed or grew as a person in a good way .52
Remembered how I dealt with something similar to this

in the past .52
Remembered that I have endured pain before .52
Viewed it as a challenge or set a goal for myself .52
Thought that the situation could be worse .47
Thought how I would impress the experimenter .44
Made a plan of action and followed it .42

(continued)
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Table 5: (continued)

Item Loading
FACTOR 3

Said something aloud or silently to express how I felt .6l
Moved my body a little to distract myself .57
Opened and closed my hand in order to distract myself .56
I tensed muscles (other than those in my hand) in order

to think of something else .47
I looked at something or around the room to take my

mind off the sensations .42
Did something to make the time go by more quickly .32

FACTOR 4
Tried to ignore the pain .62
Told myself this doesn't hurt .62
Told myself that I can do it .46
Thought of a solution to the problem .39
Thought of the numbness rather than the pain .37
Told myself or imagined that my hand was warm .29
Diverted my attention by thinking of something else .28
Tried to see the problem in a different light to make

it more bearable .27
Concentrated on another part of my body to distract me .24

FACTOR 5
Tried to control my breathing in order to relax .56
Concentrated on something good that could come out of

the whole thing .44
Told myself to relax .42
Tried to relax my muscles .4l

FACTOR 6
Sought or found spiritual support .72
Changed something about myself so I could deal with

the situation better ‘ .68
I said a prayer .55

FACTOR 7
Told myself they're trying to exaggerate the difficulty

or painfulness .65
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Table 6: Mean Coping Factor Scores for High and Low MGRS
Groups as a Function of Challenge Level.

Low Challenge High Challenge
Low High Low High

Factor MGRS MGRS MGRS MGRS
1. Wishful Thinking & -0.02 0.31 -0.41 0.03

Emotional Control
2. Situation Reappraisal -0.15 -0.10 0.13 0.13

3. Distraction* 0.24 0.27 -0.26 -0.28
4. Sensation Reappraisal -0.31 0.00 0.25 0.07

5. Relaxation 0.06 0.15 -0.38 0.10
6. Spiritual Support & Growth -0.11 0.07 0.06 -0.02

7. Situation Reappraisal _ _
to Minimize Threa; 0.08 0.27 0.11 0.29

Note: *Indicates a significant group difference was found
on this factor.
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Table 7: Distribution of Subjects by Experimental Group and
Most Used Coping Factor.

Low Challenge High Challenge
Low High Low High

Factor MGRS MGRS MGRS MGRS

l. Wishful Thinking & * 8 7 0 4Emotional Control*
2. Situation Reappraisal 2 4 7 7
3. Distraction 4 3 l 6
4. Sensation Reappraisal 7 l0 l2 8

5. Relaxation 5 3 2 4
6. Spiritual Support & Growth 0 0 0 0
7. Situation Reappraisal to 0 0 0 0

Minimize Threat

Note: *Indicates a significant group difference was found

on this factor.
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Discussion
‘

The results of the present study support the prediction

that cognitive appraisal of MGRS would be related to

increased SBP reactivity to the cold—pressor when it was

presented in a way designed to elicit masculine performance

challenge, but not when masculine challenge was minimized.

This appraisal tendency by situation interaction was found

for SBP during the cold—pressor and recovery phases of the

study, and almost reached significance during the later

portion of the cold-pressor anticipation phase. Taken

together, these results indicate that high MGRS men are more

reactive in terms of SBP than are low MGRS men under high

masculine performance challenge and either equally or less

reactive under low challenge.

However, the pattern of results for DBP and HR did not

follow the predicted pattern which was found for SBP. No

group differences were found for DBP and, although some

group differences were found for HR, the predicted

interaction was not found. These findings are similar to

others showing that DBP and HR measures are generally not

sensitive to group reactivity differences in studies

comparing Type A and B individuals (for reviews see Holmes,

1983; Houston, 1983), or those comparing men and women (for

reviews see Polefrone & Manuck, 1987; Stoney, et al., 1987).

Similarly, Skidmore, et al., (1988) found high and low MGRS

subjects differed on SBP reactivity, but not DBP or HR

41



42reactivity. S
The present results indicate that the manipulation of

I

masculine performance challenge by changing the

instructional context in which the task was presented was

successful. Subjects in the high challenge condition showed
higher SBP reactivity during the anticipation, cold—pressor,

and recovery phases, and higher HR during the anticipation
and cold-pressor phases than did subjects in the low ‘

challenge condition. The success of the challenge

manipulation was further supported by self—report measures.

High challenge subjects reported being more challenged and

placed more importance on doing well than did those under

low challenge although high challenge subjects did not

report perceiving the cold-pressor as more painful,

stressful or that they were less able to cope with it. In

addition, the high challenge condition was perceived as one

in which men were expected to do well, whereas there was

less of an expectation for masculine performance under the

low challenge condition. Conversely, there was no

differential expectation for the performance of women in
either condition.

These results support the proposition that by modifying

the situational context of the cold-pressor to enhance or

minimize masculine threat and challenge associated with it,

differences in cognitive appraisal of the task can be
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demonstrated. By manipulating both the challenge

instructions and tone of voice in which they were presented,

other researchers (Dembroski, MacDougall, Herd, & Shields,

1979; Smith, et al., 1985) have demonstrated that enhancing

challenge level produces increased cardiovascular reactivity

during the cold-pressor test. However, the present study

more clearly demonstrates the role of cognitive appraisal in

mediating this process. Solely through manipulating the

demands of the challenge instructions group differences in

reactivity were demonstrated. Additionally, subjects were

shown actually to have appraised the challengingness and the

importance of good performance on the cold—pressor test

differently under the two challenge conditions as indicated

by their self-report. And finally, SBP and HR reactivity

differences occurred as a function of the challenge

manipulation during the anticipation phase, indicating that

high masculine challenge was evoking enhanced physiological

stress responses prior to contact with the actual painful

stimulus. -

Psychophysiology researchers have attempted to define

individuals as hyperreactors or hyporeactors as a stable

subject characteristic. According to this

conceptualization, hyperreactors are more physiologically

reactive to all stressors. However, one cannot characterize

individuals as hyperreactive without first specifying the
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situation. Subject characteristics interact with

situational factors in producing reactivity (Houston, 1986).
For instance, in his review of cardiovascular reactivity
differences between Type A and Type B individuals, Houston
(1983) concludes that Type A's are not hyperreactive to all

stressors, but are more reactive to those situations that

are relevant to the Type A behavior pattern. Type A

individuals show increased reactivity to those situations
that involve a moderate level of incentive to achieve, those

with an intermediate risk of failure, and those in which
they are being annoyed. Similarly, MGRS appraisal may not

be related to heightened reactivity to all stressors, but,

more specifically, to those that are more apt to elicit
masculinity challenges or threats for high MGRS men.

High MGRS men show accentuated reactivity to those

situations they have learned to appraise as more stressful

than other males. However, they do not show greater

reactivity to those situations that do not threaten or

challenge their masculinity. The present study contributes

hadditional construct validity to our conceptualization of
MGRS appraisal as a source of stress in the lives of men.

Past research has demonstrated it is related to poor health

habits (Eisler, et al., 1988) and increased physiological

stress responses (Skidmore, et al., 1988). The present

results provide specific evidence that the elicitation of
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MGRS appraisal is related to enhanced cardiovascular stress

responses in men.

To the extent that MGRS appraisal is related to

increased stress, and that men are faced with situations

that threaten or challenge their masculinity, men,

particularly high MGRS men, will be subject to additional
stress than will women. Stress generated through MGRS

appraisal may play a role in the higher rates of many

stress-related disorders among men than woman. This

possibility certainly warrants further research. MGRS

appraisal may be related to the greater SBP reactivity found

among men relative to woman on many stressors. Thus,

through increased SBP reactivity, MGRS may play a role in

the higher rates of CHD morbidity and mortality among men

relative to women.

In addition to reactivity differences between the

experimental groups, some differences in coping were found.

In general, these coping differences occurred between

subjects in the high and low challenge conditions. Relative

to low challenge subjects, high challenge subjects used less

distraction on average, and were less likely to emphasize

wishful thinking and emotional control and were more likely

to emphasize situation reappraisal. The mean use of

situation reappraisal to minimize threat depended on the

subjects' particular combination of challenge level and
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MGRS. Interestingly, the groups which reported greater use

of this strategy showed more SBP reactivity under both

challenge conditions. Under high challenge, the high MGRS

subjects reported more use of this strategy and showed

greater SBP reactivity than did low MGRS subjects. However,

under 1ow challenge instructions, the low MGRS subjects used

this strategy more and showed greater SBP reactivity than

did high MGRS subjects. However, the present experimental

· design does not reveal the nature of this relationship.

Several possibilities exist. For instance, higher levels of

appraised stress may result in greater physiological

reactivity and greater situation reappraisal to minimize

threat. Reactivity and coping might not be directly

related. Alternately, situation reappraisal to minimize

threat might directly mediate between appraisal and

reactivity.

Overall, the two challenge conditions differed in their

cardiovascular reactivity and on some coping responses. The

low challenge group showed less SBP and HR reactivity than

the high challenge group and reported more mean use of

distraction. This finding parallels other findings in the

literature in which distraction has been related to

decreased electrodermal reactivity to the cold-pressor among

individuals instructed to engage in a concurrent word

association task (Mefferd, & Wieland, 1965), a passive
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listening task (Sadler, Wieland, Mefferd, Benton, &

McDaniel, 1967), or a reaction time task (McDaniel, Mefferd,

Wieland, Sadler, & Benton, 1968) when compared to

individuals not engaging in these tasks. The finding that
wishful thinking and emotional control were more frequently

the most used coping factor among the low challenge subjects

who demonstrated less reactivity is consistent with the
finding that passive or emotion-focused coping is related to
less SBP and HR reactivity than is active or problem-focused
coping (see Obrist, 1981 for a review). The finding that

situation reappraisal was the most used coping factor more

often among the high challenge subjects who showed greater

reactivity is inconsistent with a previous study in the

literature that examined this type of reappraisal. Bennet

and Holmes (1975) found decreased HR reactivity among

subjects who redefined a potentially threatening vocabulary

test as an inaccurate measure of their abilities.

The present study provides some support for the

relationship between coping and cardiovascular reactivity,

and compliments more experimental approaches in which
subjects have been assigned to cope in certain ways.

Frequently subjects assigned to cope with stressors in

particular ways have been found to be less reactive than

control groups that were not given coping instructions. The

present study provides some evidence that groups which
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reactivity. Furthermore, the relationship between group

differences in selected coping strategies and reactivity
generally parallel those found in studies in which coping
strategies are assigned. Additionally, the present
methodology suggests that assessing both the degree that

subjects use particular coping strategies and the strategies

subjects use most may be two important dimensions in
distinguishing individuals and groups who differ in

reactivity. In the present study groups found to differ in

cardiovascular reactivity also differed in terms of their

mean use of some coping strategies and in terms of the

particular coping strategies they most emphasized.

However, the coping results should be regarded

cautiously due to the exploratory nature of the present

investigation of coping and the small number of reliable

differences in coping found between the experimental groups.
Replication of these findings regarding coping are needed

before more definitive statements can be made. One

limitation of the present self—report method for assessing

coping is the inability to draw causal conclusions regarding

the relationship between group differences in coping and

reactivity. Several possible relationships may exist

between these variables. Coping and reactivity may be

relatively independent results of appraisal differences
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