; é Loyola University Chicago
e Loyola eCommons
Dissertations Theses and Dissertations

1972

Sex Differences in Autonomic Responses (Heart
Rate, Respiration and Blood Pressure) to Electric

Shock

Cathryn Walters Liberson
Loyola University Chicago

Recommended Citation

Liberson, Cathryn Walters, "Sex Differences in Autonomic Responses (Heart Rate, Respiration and Blood Pressure) to Electric Shock”
(1972). Dissertations. Paper 1404.
http://ecommons.luc.edu/luc_diss/1404

This Dissertation is brought to you for free and open access by the Theses and Dissertations at Loyola eCommons. It has been accepted for inclusion in

Dissertations by an authorized administrator of Loyola eCommons. For more information, please contact ecommons@luc.edu.

This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative Works 3.0 License.
Copyright © 1972 Cathryn Walters Liberson



http://ecommons.luc.edu
http://ecommons.luc.edu/luc_diss
http://ecommons.luc.edu/td
mailto:ecommons@luc.edu
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/

SEX DIFFERENCES IN AUTONOMIC RESPONSES
(HEART RATE, RESPIRATION AND BLOOD PRESSURE)
70 ELECTRIC SHOCK

Csthryn VWalisers Liberson

A'Dissertation Submitted to the Feculty of the Graduste

School of Loyola University in Partiel =

Fulfillment of the Requirementggﬁﬂﬁl

Ly

For the Degree of Doctor

of PhiIOEOphy

June, 1972




 ACKNOWLEDGEMENTS

| I am deeply greteful to Dr. Ronsald Walker, my committee
chairmen, for his encouragement snd teaching not only during
the time this resesrch was carried out, but for 8 considerablé
time previous to its insuguration. I would glso like to express
my appreciastion to the other two mémbers of my committéé, Dr.
Tom Parker and Dr, Williasm Hunt for their valusble comments and
suggestions.

I sm indebted to Mr. Lowell Hahn for his technical
assistahce, without which the study could not have been cerried
out snd thenks also go to those subjects who served ag velun-
teers fdr the experiment;

Laét, but in no way lesst, I would like to thank my
husband,énot only for the use of his lasborestory snd equipment,
but for ﬁis vealueble suggestions snd endless hours of discus-

sion,




iii

LIFE

Cathryn Welters Liberson wss born in Menly, Iowas, on
October 25, 1919. She gredusted from Roosevelt High School
in Cedsr Repids, Iows in June, 1936. She received her B.!.
from Okleshomas City University in 1959 with 2 msjor in
psychology. She moved to Chicego, Illinois, in the fell of
1963 =nd received the degree of M.®. from the University of
Oklshoms in June, 1968. Her mejor was psychology.. In the
fall of 1968 she begsn her studies at Loyola University of
Chicago in clinicsl psychology. 8he completed her clerkship
at Loyola University Hospitsel in the Ment a1 Hygiene outpestient
clinic in Jenuary, 1971, e&nd completed her internship et the
Vetersns' Administration Hospitsl in Miami, Floride, in Msrch,
1972, During her internship, she wss rotsted to the Childrens'
Psychiatric Center of Jackson Memorisl Hospital in Miami for

three months.




Dable

-

Chépter

I.
II.
II1.
Iv.
V.
VI.

Introduction ., + « .
Statement of the Probl
Method . + + ¢« o & o« &
Results . « + + ¢ o &
Discussion . « « & « &

SUMAaYyY o« o o o o o o

References . o« o « o o o o

Appendices . L * L] L . " . | L]

A,
B.

C.

Matching Date . . « .

Hollingshead Index of

of Contents

* L 4 . L4 * * L)
em L J . . * . .

. * . L4 L) L L L]

Sociel Position

*

Fearson Product Correlation Between Voltage

and Evoked Potentisl 1

n Men e . * ] [ ]

*

Pearson Product Correlation Between Voltage
and Bvoked Potential in Women . . . .

t Test for Differences in Means of Voltage . .

(1) Correlation Between Voltage and Systolic

Change in Men ., .

(2) Correlation Between Age and Systolic

Chenge in Men . .

(3) Correlation Between Evoked Potential

and Systolic Chang

. L] L) . . [ [ ] .

e in Men . . .

(L) Correletion Between Voltage and
Respiration During Shock in Women .

]

.

(5) Correlation Betwegn Age and Respiration
During Shock in Women . . « « « &

(6) Correlation Between Evoked Fotential and

Respirstion During Shock in Women . . .

.

)
51
58
59

61
6l

66
68

70
71
72
13
Ti4

75

iv

3




Chapter I
Introduction
There are indicaﬁions in the literature that cofonary

disease occurs more frequently in males than in females; at
1east in Western civilization and in certain age groups (Pelli
& D'Alonzo, 1961; Schlesinger & Zoll, 1941). With the advent
of antibiotics there has been a dramatic decrease in mortality
due to acute infections and to such insidious killers as
tuberculosis and syphilis. As a result, the statistics of
public health organizations reflect a shift of the leading
causes of death, with cardio-vascular disease and cancer lead-
ing the list, With this shift in emphasis, increasing research
has focused on these two diseases. Among cérdio-vascular
disease, coronary thrombosis has a pléce of prominence in these
investigationé not dnly because it is, at times, responsible
for sudden death at an age when men reach the peak of their
activities, but also because emotional factors are thought to
contribute to its genesis.

| While psychologists have focused more on the question of
how emotional factors may contribute to.the.disease, medical
science has focused attention on'physiological causes such as
bloqd cholesterol, obesity, smoking, hormonal factors, etc.
Whﬁtever'the focus ff these studies, one observation which
desefves special attention is concerned with the fact that

before the menopaugal age in woman, females have considerably




ljower incidence of cardiac disease. This raises the question

of whether emotional factors affect cardiac function differently

in men and women. Nore specifically, the way in which individ-
uals of eiﬁher sex respond to physical or psychélogical stress
may be an important factor that contributes to the development
of heart disease (rather than some other illness).

A sﬁrvey of the literature, reviewed in the next section,
disclosed no studies devoted to the specific investigation of
sexual differences in autonomic responses of heart rate (HR),
respiration (R) and blood pressure (BP) to painful stimulus.
The purpose éf this investigation was to see if any consistent
differences exist between the sexes in these responses to
gstress of electfical stimu}aﬁion. it was hoped that if such
differences exist, they might ghed-new light on the genesis or

incidence or cardio-vascular disease,

Review of lLiterature

The studies reviewed here will be reported under separate-
headings for each autonomic response, although the separate

findings may be part of the same study.

Feart Rate

Darrow (1929) in sﬁmmarizing the literature on dif-

‘ferential effects of "sensory" and "ideational" stimuli, came

to the conclusion that simple sensory stimuli calling for




 nno extensive association of'idéash results in a lowéring of
;heart‘rate, while either noxious stimuli or activity requir-

ing ngssociative processes' produces an increase in heart rate.
‘Lacey, Kagen, Lacey and Foss (1963) investigated autonomic
responses and came to the conclusion that when a task or
stimulus requires internal manipulation of symbols and retrieval
of stored information, heart rate is accelerated, but when

the demand is only to receive environmental input, without:

strong cognitive demands, heart rate decreases. In fact, the
rate may even go below base level. In addition, the greater
the involvement in mental concentration, in contrast to
énvirdnmental intake, the greater the increase in heart rate.
Johnson and Compos (1967) confirmed these observations. They
examined the effects of different cognitive tasks on heart
rate in twenty male'undergraduates and found that when Ss
} were exposed to conditions requiring attention to internal
processes, heart rate increased, and when requested to view
innocuous external stimulus, heart rate decreased. Further
evidence confirming the hypotheses of Lacey and Darrow is
furnished by Craig (1968), who found that imagining a painful
stimulus was capable of producing as much acceleratioh of HR
as the actual stimulation.

Some investigators have used only the threat of shock as

noxious stimuli to measure changes in HR. One such study is by




» Tgylor and Epstein (1967). Using normal male sub jects {gs),

;j fhese'authors designed a sfudy to examine the relationship = .
petween HR and skin conductance. Results showed that HR

{1 decressed to below resting levels after finding threshold shock
levels, but incressed when subjects were given instructions
ebout either receiving shocks from or giving shocks to a
mythical opponent in a reaction time contest, i.e.; they were
told they were competing with someone in the next room who was
not there. |

Another investigation of this type was by Eodges (1968)

who exposed 108 male undergraduates to threat of shock. They
were told the resesrch weas designed to messure the relationship
between verbzl tasks and physioclogicel measures. The authors
compared HR changes under three conditions: (1) threst of
failure; (2) threat of shock; and (3) no-threat. Under con-
ditions of threat of failure Ss were asked to give digits back-
ward; then during testing, were told they were not doing well,
| For the "shock threst" condition, they were told they would
\\;Ebeive shock during a digit testing session; however, no shock
was actually administered. During the no-threst trial, they
were told they would not be shocked, and in addition, were told
that they were doing well, Before the test started, they were
given a rest period of eight minutes, of which the last fifteen
seconds of recording were used for measuring pre-test resting

state., Results showed that under the no-threat condition, HR
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on ﬁhe average increecsed from resting stete only four beats per

minute, while under threat of failure, average rate incressed

by eleven beats per minute ond under threst of shock the

|l incresse was twenty beats per minute. They also divided Ss

into high and low enxious groups on the basis of the T=zylor
tnxiety Scele and found greater increases in high anxious
subjects then in low enxious Ss under both threat conditions,
but in the no-threat condition, the low anxious Ss hed s greater
increszse.

Jenks and Deane (1961), also using normel mele Ss, found
that when Ss were told to expect shock at a given time during
either visuel or auditory presented stimulus, HR increased
eafly in the seriecs =znd decrecsed at the point when the shock
wasvexpected. |

PMlfert (1966) studied I8 normal males under condition of
shock and the showing of a motion picture described as distszsste-
ful snd shocking and found increased HR in both instences;‘with
the grecter incresse found under shock conditions. Frazier
(1966) also reported incressed HR in normsl males under shock
conditions. Tursky snd Sternbach (1967), also using electric
shock stress, studied HR responses in sixty normel femzles.
They- compared the pre-test reéting period with a pre~esteblished
shock level, i.e., when Ss W?ﬁted the shock stopped. Both rest
period and shock period were ;epeated a second time; The find-

ings were not significent; on'the first test, sversge HR

M
e —




6
jncrense was from 72.2 to 73.3 end on the second tfial, incresse
wes from 71.2 to 71.9 bests per minute.

Oken, Henth, Shipmen, Goldstein, Grinker, end Fisch (1966),
using both male &nd femsle psychiastric pnatients in an outpatient
clinic, exposed Ss to mild shock =nd pretended that it wes en
‘accident in order to increase the Ss' anxiety. 'Later they were
told it wss not accidentael ond reassured sbout the purpose of
the resesrch, £Fs expected, an incresse in HR was recorded for
211l 5s but no sex differences were reported.

In a symposium on atherosclerosis in November, 1969, a
lerge group of investigstors from the Peoples Gas Company
headed by Stamler (1969), reported on their 10 year findings of
HR in 1,329 males in the sge group L0-59. They found thet
iﬁcreased resting heart rate contributed to, or was correlated
with, heart disease snd/or sudden death, They concluded that
HR is an important risk factor for coronsry mortality and
sudden de ath..

A sesrch of the literature fsiled to turn up anystudies
comparing normal male 2nd female HR in response to electric
shock, 1In fact, only one study was found compsring HR of mzle
end female Ss in response to stress. This wes a study by Davis
snd Buchwald (1957) who showed stimulus pictures to Ss end
found é greater response in HR in males then in femsles.,

In summsry, a review of the literature reveals that males

show significant increases in HR under conditions of shock or




':threat of shock and incresses in HR in response to other
gtressful stimuli while femeles show lesser increases in
- pegponse to visual stimulus end no significent incresse in

responses to electric shock.

Respiration

Studies of respiration under stress conditioﬁs other than
electric shock have been most often carried out within the same
studies that also meassured heart rste. On the other hend, most
of the studies using shock as a stressor have combined the
measurements of HR with skin conductsnce. The findings there-
fore are extrémely limited for respiration rate in response to
electricel stimulation, Fraszier (1966) reported thet he found
no significent chenges in respiration in response to shock in
normel meles, although changes in HR did occur.

Paul (1969) studied respiretion rate in 60 normal females
under relsxation training, snd reported that respiration wes
significantly decreased, while HR showed lesser effects of the
training. He suggested that this finding was related to the
fact that respirastion is under voluntary control.

Wilson and Wilson (1970) examined respirstion rete along
with o number of other physiologicael paremeters in male
hospitslized medical patients undergoing muscle relaxstion
training. §s were divided into hi =nd low snxious groups on

the brsis of the IP/T snxiety inventory. The suthors found no




difference in respiration rate due to anxiety levels. Inﬁesti-
1 gators such as Lacey (1956) and Lazarus (1967) have reported -
’increases in respiration rates in response to a number of
anxiety provoking situations. However, Lacey points out that
respiration rate does not show the differences between "envi-
ronmental rejection" and "environmental detection" that have
beenkobserved in heart rate andrblood pressure. He has also
shown that changes in respiration are not related to changes
in heart rate. The paucity of research regarding respiration
chénges in response to stress does not allow any definite con-
clusions to be drawn about whether sex differences exist in

this area of measurement.

Blood Pressure

Only one study was found reporting blood pressure changes
in response to electric shockbfor both sexes. Oken, et al.
(1966) exposed lé_male and 17 female psychiatric outpatients to
mild shock and one minute of noise. They found that under
stress, all indices went up except diastolic pressure, which
went up in 10, remaihed the same in L, and went down in 19
patients. Of these 19, two also had a drop in systolic, three
had heart rate decreases, one dropped in both systolic pressure
and heart rate and three showed no increase in any of the three
.variables. The authors commented that there was nothing char-

acteristic about these nine (9) subjects with lowered diastolic

8
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‘?ressure except they were all women. Since they also found some

;prepoﬁderance of women whose scores droppéd on at least one of
,the.three variables, they decided to compare -the males and
;femaleé for both stress situations, but reported that they
%found no significant differences except for systolic pressure
jin which the men were Consistently higher. However, in their
I report, no tables or data were presented showing male-female
;differences.

; Oken, Grinker, Heath, Herz, Korchin, Sabshin and Schwartz
z(1962) exposed 18 normal male subjects to two types of psycho-
;1ogical stress (deception and stressful movie) and one type of
;physiCal stress (95' temperature with 50% humidity). They
;found thet under all conditions, systolic‘prcssure went up but
idiastdlic pressure went down,

Raab (1966) recorded systolic and diastolic blood pressure

%in addition to heart rate in their study of 100 males, ages 17
?to 50 exposed to cognitive tasks as weli as visual and auditory
?stimuli. They found that both systolic and diastolic pressure
%increased more in response to cognitive stress than to sensory
;stress. The average increase for systolic pressure was 3.1.
Schnore (1959) recorded only systolic pressure in 43 males
ébetween the ages of 16 and 23 dﬁring_tracking with stylus and‘
;arithmetic tasks. ‘He compared levels during the motor task

-and the arithmetic task and found that in the motor task,

;SYStolic pressure increased an ﬁ&erage of 16.6, while in the
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arithmetic tesk it incressed only 7.3.
Bridges, Jones and Lesk (1968) compared the systolic read-

ings of mnle medicel students just before s finsl exsminzstion,
to readings taken two months later. He found the mean average
before the exesminetion to be 14L4.27 while the meen average
teken two months later wes only 122.29.

Goldstein (196l;) showed increased diastolic pressure in
snxious women patients but a decrease in normals in response to
- noise, Both_groups showed incresses in systolic pressure, but
the increasses were grester in the anxious patients. In a second |
study (1965) she examined 33 males and 27 female psychistric
petients sged 18 to 2. These patients were exposed to noise
and showed an increase in systolic pressure but not in disas-
tolic, There were equsl numbers of males sznd females in the
different disgnostic groups, but no data’on sex differences
were available,

Walters (1960) in some unpublished dats found differences
in differentiél pulse pressure between males and females
exposed to underwater sensory deprivation, with males showing
greaster chsnges then females.

The findings in blood pressure responses to stress are
scattered =nd inconsistent., Most of the research on blood
pressure ch@nges has been conducted on patients with hesrt
disesse :nd inasmuch s their state of health precludes expos-
ing them to unnecessary stress, studies have not been focused

on this sren of investig-tion. Lsacey (1967) reported, however,
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that blood pressure chahges, as well as heart rétevchanges,
show clesr cut differences between whet he terms-"enviPOnmeﬁtml
detection" =nd “ehvironmental re jection". He déScribes "envi-
ronment 2l detecﬁion“ as when the subject is oﬁiéﬁtéd to teke in
environmentsl input and "environment:ol rejecﬁibﬁ“*és the orien-
tation to reject the environment. Sre
In summsry, systolic increase in men under's§tress heas
been reported, but no compsrsble findings are svedléble on
women, Becauéé of the disparity among conditions under which

nnnnn

these studies were conducted, it was difficult to-make sny

o
b

comparisons about the results,

Conclusions

The findings in sutonomic responses reported heré afe
indeed meagre, but they do suggest that consistent sex dif-
ferences may exiét in sutonomic responses to stress of painful
stimuli, Personslity hss been considered en importantkvariable
in considering how individusls handle stress (Opton & Lazarus,
1967), but little is known sbout sex-linked differences.

Lazeorus (1966) has written quite extensively on the coping

process of orgenisms when confronted with stressful situations

~nd suggests thrt the type of coping process zn individuzl uses
may influence his physiological pattern of reaction. He ststes
thet in order to understand =nd predict the physiological

puttern of stress resction, one must know the nasture of coping,
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and that'conversely, the coping process can be inferred from
the pattern of reaction. Bow;rs (1968).has suggestéd'that
snkiety ebout a pain stressor is related to how the stressor
is perceived; and Blitz snd Dinnerstein (1968) have shown how
different instructions to Ss can zffect pain parameters. If
sex is found to be a‘major or significent contributing fzctor
to physiological patterns of stress reactions, new insigpts
may be developed about the nsture of the coping process,

A hypothesis was made from the asbove review theat haleé
would show greater changes in systolic blood pressure and
heart rate than would femsales in response to stress of electric
shock. Since the findings in respiration rste are scattefed |
snd inconsistent, no hypothesis was made concerning this

response,

N
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Chapter II

Statement'of the Problem

During the past several decades, as more and more menfgﬁ:v
% proporfion to womeh, at least in western cultures and in aé{ ‘
f.age groups, succumbed to coronary diseasg investigators becém
i concerned with looking for causes. DMedical investigators qﬁf
% understandably were concerned with looking for biological
reasons. The finding that females possess two X chromosomes
I whereas males have only one, generated much research in that
direction. Another idea advanced was concerned with the pro-
tective fole of the female hormone, estrogen, and endocrinol-
ogists followed this path of inquiry. In addition, much
attention was focused on other physical causes sueh as smoking;
obesity, cholesterol levels, exercise, etc.

‘On the other hand, psychologists were interested in
Jinvestigating the role of psychological factors in the etiology
of heart diseaée. However, many of these investigators were
primarily coﬁcefned'with looking for relationships between
{ personality differences and stress, heart disease and person-
ality, autonomic activity and mental disease or personality,
and a variety.of combinations of these factors., |

Anthropologists, éuch as Margaret Mead (1939), have often
pointed out that ps&chological factors in the environment play
an important role in the different behavioral demands made on

males and females in different cultures. 1t is well known that




L
ehavioral demands are related to emotional factors énd that
smotional factors effect physiological reactions. Therefore;
{1f one has a society where a man is forced to live up to an
‘image of strength which precludes giving way to his emotions,
fbne may well wonder what implications this may have for his
;physiological reactions., In Western cultures, frbm_the time
;Boys are born, they are tpld they must behave like a men., If

g 1little boy cries, he is told he is a baby; if he reacts.tb

pain, he is told he is a sissy. On the other hand, giris are

“allowed much more freedom of expression without the resultéhti

ébhegative feedback., In fact, giving in to emotions is conéidéféd
{:to be a natural or even desirable characteristic on the part. of
i'i‘emales. While there have beénvadvocates‘of freé‘expressioﬁ;éf
emotion by men and boys, the majority 6f males continue to’w
behave ina way consistent with the historic role of thekmaieww‘
in ouf‘societyL. Since it is commqnly ;ccepted that suppressing
emotions can lead to psychosomatic illnesses of many kinds |
includihg‘hearf disease, it is extraordinary that so little
,intefest hasﬁbeeﬁmshown in examining how males and females
differ in theirbphysiological reactions to stressful situations.
In a review of the literature regarding personality and stress
in'relation to coronary disease, Mordkoff and Parsons (1967)
criticizéd)the invéstigators in the field for giving inadequate
'attentioh‘fo the sex variable as well as fo socio-economic

factors.
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Another psychological factor considered by some inveéti-
gtors to play a critical role in contributing.to heart disease
g the personality factor, but the evidence 1is inconclusive,
yriedmen, Rosenman and Brown (1963) and Rosenman, Hahn,
erthessen, Jenkins, Messinger, Kositchek, Wurm, Friedman and
straus (1966) showed that driving and ambitious persons with
Qrgent needs to always meet deadlines, had a higherrincidence

f myocardial infarction, higher cholestérol, reduced clotting
ime and sympathetic overactivity than persons without these
@érsonality characteristics. However, a criticism‘of Friedman,
;tigi. was made»by’Mai (1968) on the grounds that these authors'
:ethod of identifying ?ndividuals belonging to a certain

bebavior pattern are questionable gsince the assessment was made

%y lay people and no orthodox psychological tests were used.
In his review of the literature on personality and stress

in coronary disease, Mai (1968) concluded that in general,

personality studies which were methodologically sound tended to

e inconclﬁSivé or to present conflicting results. A particular

eriticism was that most studies ignored the socio-economic

féctor. He added, however, that recent evidence has suggested

that personality and stress do seem to be more relevant to the

4pathogenesis of angina pectoris than they are to myocardial
infarctiOn.
Whatever the reasons for the lack of information regard-

ing sex differences in this area of investigation, it is
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}apparent that almost no light has been shed on the question of -’
whether consistent sex differences in autonomic responses to

‘shock do exist,

Problems in Methodology

In trying to evaluate the research in this area of auto-
nomic responses to stress, some of the problems are immediately
agpparent while others are more difficult to identify. For
instance, there is much controversy about how stress should be
defined. Arnold (1967) states that stress may be considered
ras any condition of disturbed normal funectioning. She goes on
»ito say that physiological stress is accompanied‘merely by
"feelings of discomforﬁ cr pain While‘psychological stress is
seen as accompanied by what she terms "contending emotions,"
primarily fear and snger and their combinations. To date,
there are no conclusive studies that have been able to specify
precisely the total pattern of activation in response to pain
as distinguished from other stimuli such as fear or anger. It
is virtual;y'impcssible to isolate these factors when one
'attempts:té measure reactions to pain., However, if the stimuli
are perceived as painful'by the S, they are also perceived as
stressors threats if only on the basis of discomfort without
any accompanying signs of emotion or conscious awareness
(although these may be present however covert).

A similar problem appears when one tries to assess pain
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thresholds, Beecher (1962) has shown that there is consideraple
individual variability:in pain thresholds. On the other hand,

Tursky and Sternbach (1967) have shown that there is consideraole
consténcy in Ss responses to electric shock of varying magnﬁﬁﬁdeg

as expressed verbally. <Since it is not possible to equate the[

emount of shock given with the amount of pain felt, it seems
reasonable to accept the Ss subjective report as to the amoun:
of pain he can tolerate as the most reliable way of ascertain
ing what is stressful to him., The data bpecome moré>meaningful
obviously if an objective measure of the amount of shock
administered is available, and in this study it was. However,
the éﬁbjective pain was considered as a stressful stimulus and
the attempt was made to assess this particular kind of stress,
recognizing that any results may not be generalizaﬁle to other
kinds of stress.

Another problem concerns 1eveis of autonomic functioning.
It is known that anticipation of an anxiety-provoking situation
raises the level of autonomic functioning, yet all of the
studies reviewed above have used the base level just prior to
the testing situation for the pre-test measurement. Lacey
(1962) found that any stimulus produces activation of the
autonomic nervous system in geﬂ%ral, so there is a limited
range of response left availab%s to the suoject for the testing
conditions since he may already be functioning at.a high level

of excitation. Dykman, Reese, Galbrecht and Thomasson (1959) nve

&
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elso shown that the magnitude of the response level is in part,
a function of the pre-stress levelj thét is, the higher the
initial level, the smaller the response. Therefore, base
levels of resting rates should be recoxded, as well as the
level taken just before the testing situation.

A third problem in methodology concerns the finding that
~different kinds of stimuli result in different kinds of auto-
nomic response, e.g. one stimulus produces heart acceleration,
while anéther decreases it. For this reason, a standardized
method of inducing stress was devised.

A more subtle problem may lie in the individual specific-
ity response. Grossman and Greenberg (1957) have shown that
considerable individua=l differences in autonomic response exist
from birth, Furthermore, if one subject reacts with changes
in hesrt raste or blood pressure, while enother reggts‘with
changes in respiration, it is difficult to knéw whether these
changes 2re due to physiologicsl or psychological factors. For
instonce, if e person has a highly reactive autonomic system,
he may show a/high level of heart rate, not necessarily because
of psychologic=l stress, but because his system rescts with
high sctivation. On’the bther hend, the change may be due to
the disposition of the subjedﬁ to interpret the stimulus in o
certain wéy. @
Lazarus end f1lfert (196L) have shown that 8s who use

denial defenses report less ﬁhxiety, but show greater autonomic

%




changes in physiological measurements under stress than do

19
disturbasnces than do Ss who use little denial., 1In our culture,
males are expected to deny their reaction to pain end appear
brave and stoic, while women“are not criticized for expressing
their distress when they feel pain or threat. If, indeed, men
are forced to use denial to cope with threstening situations,

it seems reasonable to assume that they would exhibit greater

females.
Therefore, the hypothesis was that men would show gre#ﬁﬁr %
changes in their autonomic responses to electric shock thanﬁV,%”a
would women. However, since there is so little informatibn i
evailable on sex differences in autonomic responses to electri¢ ?‘
shock, the hypcthesis must be viewed with caution. | ‘
The following methodological problems found in the above
reported’studiés were resolved for this study: (1) base line
measurements of autonomic responses taken oﬁ a day other‘than
the experimenteal day; (2) a repeatable method of measuring
electric shock was used; and (3) male and female subjects were
equated for age, education and socio-economic level (see

Appendix A).
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Chapter II1
Method

The method used for inducing electric shock in this study
fwas one devised from the current studies (Liberson, 1963
Wiederholt, 1970) of recording median nerve evoked potentials
‘at the wrist following stimulation of the index finger. The
“étimulus is reported to be painful and therefore comparaole to
‘the more cormonly used application of electric shock, but can
be considered more advaﬁtageous for the following reasons:; (1)
%the physiological response to the stimulus is measurable whereas
”fhe usual electric shock is not, (2) the technique, although
élpainfﬁl because of the repetitive stimulation, has been proven
%'to be acceptable to patients in a clinicalbezamination, {3)
j_the method has been standardized and is currently used and
;-described in a number of textbooks, for example Smarto and
j&Basmajian (1972), and therefore can be duplicated exactly by

] other investigators.

Subjects

Subjects were 18 male and 18 female volunteers. Most
- Were employees of the Veterans Administration Hospital, Hines,
Il1linois. They were examined by a physicién for freedom from
cardiac or ény systemic disease, and were given the MMPI to

-rule out any gross psychological pathology. They were equated

for age; Hollingshead's (1956) Two Factor Index of Social

R
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Position was used to équate for educatipn and occupeation (see

Appendix B).

_gxperimental Condition and Apparatus

Subjects were run in en electrically shielded, partially
sound-proof Electroencephalogrsm room. A recording cardié&ff

t achometer was ' used to obtein tracings related to pulse cKﬁVw

during different phases of the experiment. These tracings Eﬁ
along with a strain gauge pneumograsph were recorded on a
Brush two-channel recorder, A Grass stimulator was used to
deliver squsre wave electric shocks of 1/2 msec. duration at4g“
frequency of one per second., Total duration of stimulus was |
one minﬁte. Maximum-voltsgé wes 10C volts. Systolic and
diastolic blood pressure were taken With an ordinary sphygmome~ |
nometér. Mediah?nerve potentials were obtained by using a

st andard electromYograph end amplitude of recorded potentials

was measured on a cathode ray screen.

Procedure

On the first day of the experiment,_gs'reported to the
1aboratory'petween the hours of 7:30 a.m. and 10:00 a.m., They
were put oﬁga bed in a supinekposition in a brightly 1lit room.
A mele technician placed twoy?lectrodes on the right wrist over

the medien nerve end two stimulating electrodes were pleced

around the index finger of the right hend. A ground electrode

%
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wes gpplied on the right foresrm. Two electroencephalogram
electrodes (Beckman) were plesced on the head for the purpose of
recording cerebral evoked potentiazls. One electrode was placed
in the left central region on the scalp (7 centimeters from the
vertex and the other on the ipsilateral ear). Data recorded
from these placéments will be reported elsewhere. A4 pneumogrsaph
- was strepped around the chest and a sphygnomanometer cuff was
placed on the upper right erm. Cotton pads were placed over
the eyéé. |

Ss were instructed to lay quietly for 15 minutes, but not
to go to sleep. They were also informed that at the end of the
15 minute period there would be a 1 minute experiment and that
they would sgain lay quietly for a sscond 15 minute pericd. At
the end of the first 15 minutes, the investigastor entered the
room znd recorded blood pressure., The subject was told that the
experiment was to begin and the switch establishing the current
to the electrode on the right index finger was turned on. After
'establishing'the'fact that they could feel the current, they
were told ﬁhat the sensation of a pulse beat would be gradusally
incressed snd that when it reached a point they felt was the
1limit of their tolerence, they were to inform the investigator
snd the intensity would be stopped at thst point end recorded .
for one minute. The S was also told that pictures were being
tsken of the recordings and they should accept as much intensity

as they could tolerate, so as to get a good picture of the
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recording. Voltage ranged from O to 100 volts. Eighteen
percent tolerated the maximum of 100 volts, while fifty-three
.percent tolersted 90 volts. The remaining twenty-nine percent
tolérated 70 and 80 volts. All the subjects, including those
who went'ﬁo meximum, =sked to have the current stopped and none
knew they were szt the meximun, The effects of the shock were
‘measﬁred by using evoked potentiasls recorded over the median-
nerve, ‘At the end of one minute of recording, current wsas
turned 5ff and blood pressure wWas immediately recorded, Thé
subject was then told to lie quietly for another 15 minutes énd
the examiner sgain left the room. At the end of the second 15 |
minute period, the examiner entered the room and agsain recordéd |
blood pressure. The technician then entered the room and
removedkthe spparatus and'the_§.Was:told by the investigator
to make sn appointment to return to the laboratory sometime
within the following week in order to have his hesart rate,
respiration, snd blood pressure recorded without the experiment.
It was explained'that a record of their normsl resting rates
Wss necessary to see if they differed from the day of the
experiment. This explanstion was deliberate in order to
rezssure the subject that there was no hidden motives on the

part of the examiner for the second day of recording. The

subject wes then dismissed from the laborsastory.
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Chapfer Iv
| Results
Resﬁlts were analyzed using the Clyde¥ multiple analysis
of variance (2Anova) computer program at the University of Miami.
The anclysis performed was a 2 x I} trend anslysis of repeated
messurements, Data are presented for each measurement in‘thé :,
following order:r heart rate, respiration, systolic and diastoik

blood pressure.

He art Rate‘

Table 1 presents the means and standerd deviations for
heart rate for all subjects and a breskdown of the data by
sex., Measurements are for the one minute immediately before
stimulation (BS), one minute during stimulation (DS), one
minute immedistely after stlmulatlon (AS) and the last minute
of a2 15 minute rest period following the shock, termination (T).

There was no significant difference in levels of HR for
combined sexes (df = 3, 323 F = 2,16; p <.1ll). However, e
repeated measurements Anova (Table 2)‘showed that the combined
heart rate for all subjects changed>at various stages of the
experiment ylelding a significent quadrestic component (df = 1, 344
F=6.22, p ‘4.02). There was an aversge incresse of 1.8 beats
per minute during the stimuletion which gradually decreased

following the shock.

g%yde, D. Manova, 1969, Clyde Computer Service, Coconut Grove,
orids , - .
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Table 1

Combined Heasrt Rete for 211 Subjects
Before, During, After, snd Termination

of Shock
(N = 36)
B DS A5 I
70.08 71.94 71.05 69.86
9.88 10.07 9.94 10.26
Msles
(N = 18)
69.22 72.00 70.22 68.8l
10.48 11.06 10.6l 10.18
Females
(N = 18) .
70.94 71.89 71.88 70.89
9.45 9.29 9.4 10.53
#

- -




Source  of
Veriation
~arsav- o

Linesr
Quadratic

Cubic

Table 2
Heart Roate

Mnova for Combined Sexes

dar Srgqﬁfj”%es F
1,34 _ .35 .56
1,34 84.03 6.22

1,3Y 10.76 .97

26

o]

.02
«33

20 comm—




The repeated measurements Ano#a found no significant
differences between males and fémales over trials, Howeveb,
when one looks at the psttern of change, the males show g
more repid return to the originsl value than do the females.
tversge incresse during shock was 2.8 beats per minute for men
and 1.0 beats per minute for women.,. Averaoge rahge for men
during 211 steges of the experiment was 40O beats per minute

and for women, 31 beats per minute.

Respiration

Table 3 presents the means end standard deviation for
respirastion rates for all subjects end a breakdown of the data
by sex.

Avefaging over both msles and females, there was a
significént chenge over trials for respiration rate (df = 3,32;
F = 3.02; p< .04). Teble 4 shows that there was a significant
cubic component .for respiration rate over trestments (df = 1,34;
F =17.18, p < .Ol); |

The repeated measurement Anova indiceted that the two
sexes reliably differed on respiration rate over treatments

(4f = 3,32; F = 3.02, p <.04). The direction of cheange is

donsistently down in msles, while in females the change 1is :
' o
polyphsesic, Furthermore, as seen in Taoble U, the trend anslysis;

§
reverled that the sexes differed significantly slong the cubic |

component (df = 1,34; F = 3.95, p < .05). Figure 1 illustrates
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Table 3

Combined Respiration Rate for All Subjects
Before, During, After, and Termination

1)4.0 9L|>
3.18

15.33
.02

14.56
2.09

(N = 36)
s As
15.67 14.39
3.71 3.0L

Males

(N = 18)
14.94 14.28
3.89 3.59

Femsales

(N = 18)
16,39 14..50

3.48 2.6

1).56
3.07

1l .22
3.81

14.89

2.1l
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Source of
Variastion

Linesar
Quadratic

Cubic

Source of
Variation

Linear
Quadratic

Cubic

Table U

Respiration

tnova for Combined Sexes

Meen
4ar Squares F
1,34 10.75 3.22
1,34 - 2.78 0.52
1,3 21,36 7.18

'Anova‘for Male/Femsale

Mean
ar Squeares F
1, 3 .36 1.30
1,34 7.11 ‘ 1.34

11.76 3.95

1,3k
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.08

b7
.01

I

.26

.05




Beats
per

Minute

16.4

30

Before During After
Stimu- Stimu- St imu~ Termi-
lation lation lation nation

16,2

16.0

15.8

1506

15.h4

15.2

15.0

-t 0
j,l.!, o L)

4.6

h.h

1.2

Figure 1
(N = 36)

This figure shows chenge in respiretion rate as a function of the

stimulus and aﬁ-the end of 15 mﬁnute’rest period (Termination).

-
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2 that the females show an S-shaped function, while the males

show a downward trend,

Systolic Blood Pressure

Table 5 presents the means and standard deviation for
systolic blood pressure for all subjects and a breskdown of
the data by sex. Measurements are those takén immediately
preceding the shock, immediztely after shock and at the ter-
mination (T) of the second 15 minute rest period.

Averaging over'sex, there was a significant éhange in
systolic pressure over the repested measures Qg£.='2,33;.z =

3.99, p <.03). In addition, a significant quadratic trend

wes found for’systolic pressure over trials (4f = L r =
8.22, p < .01), (Table 6). |

The repeaﬁed megsurements Anova revealed that males
significantly differed from feméleslon systolic pressure over
trials (df = 2,33; F = 4.34, p <.03). It was also found that
the two groups differed significently along the quadratic
component (4f = 1,34; F = 5.45, p <.03). When this difference
is graphed, the male responses show an inverted U shape, while
the female responses are in the downward direction (see Figure
2). In sddition, an Anova was done by averaging the three
trials and comparing the systolic scores. It was found that

males differed significantly from females for overall systolic

pressure levels (df = 1,34; F = 5.24, p <.03). Of all the
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I3

117.33
10.2}

121.00
8.79

113.67

Table 5
Combined Systolic Pressure for
A1l Subjects B3, £S, and T
(N = 36)
BS s
117.33 118.83
9.69 10.48
Males
(N = 18)
120,00 123.22
7026 90.31
Females
| (v = 18)
114.67 ‘ 1144l
11.21 9.93

10050

32




33
Table b
Blood Préssure (systolic)
.A;nova for Combined Sexes
Source of Mean
Veristion af Squsres F
Linear - 1,34 0.00 0.00
Quadratic 1,34 54.00 | 8.21
Anova for Msles/Females -
Source of ‘ Mean
Varistion af Squeares F P
Linear 1‘,3L|. ‘ 18.00 3.03 .09
Quedratic 1,3l 35.85 5.45 .03
D
| @\N\S TOWg ) :
f"’; ~ LOYOLA
N UNIVERSITY
’ LIBRARY
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Systolic

12

Pressure
Azressure

Before After
Stimulation ~Stimulation Termination

123

122

A
N

121

/ \ KALES

120

e

119

118

117 -

116

115

114

e—— FEMALES

113

Figure 2
(W = 36)

This figure shows systolic blood pressure change following

étimulation and at the end of 15 minute rest period (Termination).
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mensures recorded in this study, the systolic pressure changes
due to shock appesr to be the most sensitive to differences
between the two sexes. The grestest difference in pre-shock
resting raete between the sexes 1s also noted in this megsure-

ment,

Diastolic Blood Pressure

Teble 7 preéents the deta for all subjects on diastolic
pressure snd the breskdown of the data by sex. Measurements
are the same as those for -systolic pressure,

Inspectibn of Table 8 shows that a significant quadratic
trend was found in diastolic pressure for all subjects over
the repected me asurenents {(af = 1;3@:_2 = k.20, p - .05).

The repeated measurements Anova revealed that there were
no significant differences between the sexes, either as a
result of the shock or over\frials.

A further Anova was done comparing resting rates of
sutonomic responses of mesle and femsle subjectsbon the experi-
mental day and a day of control. Measurements used for com-
parison were the last minute st the end of the first 15
minutes rest period Jjust before the shock, and the last minute
of the 15 minute rest period on the control day..

Table 9 presents the mesns and standérd deviation for
these comperisons., No differénces were found on any measure-

ments between the experimentsl and control dsys. Heart rate

—~—
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" Table 7

Diastolic Pressure for All Subjects

BS, AS, end T

(N = 36)
Bs 2s
79.11 80.03
9.23 8.0l
Males
(N = 18)
80.22 81.17
9.65 7.84
Females
(N = 18)
78,00 78.89

8.92 8.30

I
79.44
8.36

80.89
8.18

78.00
8.51

36




Source of
Veristion

Linear

Quadratic

Teble 8
Blood Pressure (Disstolic)

Anova for Combined Sexes

Mean :
af Squares F
1,34 2.00 0.22

1,3  13.50 IL.20
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Comparison of Experimental (EXP) and Control (CON) Days

Resp
EXP G0N
15.77 15.82
3.68  2.68

14.56 15.11

Table 9

Males
(N =17)

HR BPs
EXP CON BXP CON
69.77 68.1.7 120.20 120.12
10.54 8.61 7.4l 11.15

Females

(1 =-18)
70.9 68.83 114,67 114h.67
9.46 10.03 11.21 12.00

36

B Pd
EXP  CON
80.59 79.8¢

9.82 9.54

78.00 77.94
8.92 9.3%
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énd systolic and diasstolic pregsure were essentially the same
on both days for both men and women. The only difference of
any kind noted was that the women had a slightly higher res-
piration rate on the control day than they had on the experi-
mental day.

In sddition to the trend analysis, Pearson Product cor-
relation co-efficients (r) were determined to test the rela-
tionship between voltage snd evoked potentials for both men
and women (see Appendices C&D). In neither sex was any sig-
nificant correlation found; for men r = .34 and for women r =
.19. A t test for difference between means of maximum voltage
tolerated (see Appendix E) also fsiled to achieve significance.
(t = 1.3; &f =17, p «.13).

Since respiration in women end systolic pressure in men
were the only significant differences in absolute levels as a
result of the shock, additional co-efficients of correlations
(r) were determined for age, voltage, or evoked potentials and
how they ere related to these changes (see Appendix Fl, F2, F3,
F4y, P5, & F6)., No significant correlations were found between
eny of these three varisbles and the observed changes. Table

10 presents the values for these correlatioms.
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Table 10

Pearson Product r Values for Systolic and Resplratory
Chenges end Other Variables

Males
Voltage»&’SyStolic Chsnge - .04 N.s.
Age & Systolic Change | .18 N.sS.
Evoked Potential & Systoiic Change .03 N.S. ’
| Females
Voltage & Respirstion | B .19 N.S.
Age & Respiraéicn _ o _ | > 21 N,S;A

Evoked POtentiai &‘Respiration | +26 N.S.
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Chapter V

Discussion

It has been suggested that emotional stress may be a con-

tributing factor to heart disease (Russek, 1959), and it has

also been suggested that certain personslity characteristics
arekassociated ﬁith a high incidence of ca?diac disease (Dunbar,
1948) . Although thefe is ssme consensus of opinion éoncerning
the role of emotional stress in heart disease, there is little
experimental evidence to support the concept of a ﬁcoronary
personality" (Mordkoff & Parsohs,;1967). The results of this
study seeﬁ to suggest that sex differences in specific organ
functions in response to stress of pain méy'be a‘cohtributing

| factor to the highér incidénce.ofﬂcoroﬁary disease in men.

'Before dlscu331ng the 1mp1icat10ns of the flndlngs, 1t may be
appropriaste to con31der an 1mportant methodologlcal problem,
i. e., how does one go about equatlng the subJectlve amount of
stress felt by each individual.  .'.  ' L : _A : .

A stlmulus Whlch is palnful for one person may not be

considered as palnful to another since paln isa hlghly indi-

vidualized phenomenon. Howéver,ieVen if thé'intensity'of the
pain could be equated with the intens;tty of the stimulus, indi-
vidual pain thresholds and tolerance fof pain may‘Vary greatly
from one individual to another.. In thisistudy;Aeadh individuél
determined the intensity of the stimulus he or she'received,

end althoﬁgh all Ss' tolerance fell within a narrow range, one




"oy

" potentials demonstrates that for the different levels of recordel

fplratlon rate 1n response to the same stlmulus further supports

"this study concerns the fact that all of the autonomlc responscs

y2
may question whether the responses reflect an emotional reaction

to equal stress. For example, if the stress is perceived dif-
ferently, one msy wonder if the greater increases in sysﬁolic
pressure found in men might be due to higher intensity of cur-
rent or greéter pain tolerance, |

- 8ince there was no sighificant difference in the émount of

voltage tolerated by men and women respectively, and there was

no correlation between voltage snd systolic changes in men, it
seems clear that the observed blood pressure change was not due
to amount of maximum voltage tolerated. Regarding the pain

tolerance, the lack of correlation between voltage and evoked

sensofy discharges in all;§é, there is tho s ame scatter of
voltages et thé point of tolerance. ‘Cconversely, for the §
tolerating only 70V, the Messagoito the brain rogistefs the
same emount of pain as for the_§'who,t016rated 100V. Thus the
shock was percéi#ed as equally stressfﬁl by~éll Ss. The obser-

vation that women more often showed greater increases in res=

the argument that the shock was percelved as equallyrstressful
. L o ,
by both sexes,

A further observation relqted to the methodology used in

recorded showed statistically signlflcant changes as a result of

the shock, indicating that the stimulus was effective.
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In trying to assess the findings of this study, some
readily'aﬁparent observations were that the resting heart rate
was slightly higher in women, while resting systolic pressﬁre
was bonsidérably higher in men. Resting respiratory rates
seemed to be about equal. These observations were consistent
with the réports of other investigators cited at the beginning
of this paper.

Another consistent finding was that other investigators’
" have reported significant increases in malé heart rate in
response to electric shock or threst of electric shock,
although no comparable findings for feméles have been reported.
While HR did not incresase significantly in this study, the
" response pattern of the méle.cifqulatary system which emerges
aé significantly different fromﬂthat'of ﬁhe female subjects was
a new finding.’.Male subjects, as a groﬁp, showéd a definite
phasic ihcrease of ﬁheir heart. raté during the painful stiﬁulus
while the pattern of the femalevsubjects Was'lessrdefinite and
’.1acked the phasic component. Evéﬁ'mqre impréssife evidence gf
the_sexual difference in pattefning was found in the significant

increases in systolic pressure which was phasic in men but con-

sistently downward in women.

In contrast to the men; who éhoﬁed th§ phasié component in
-the circulatory system, women showed a phasic'component in»their
respiratory system, There was a phasic ingreaée ipktheir

respiration rate during the painful stimulus, while the men
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;showed a slight decrease which continued during the post
?stimulation périod. These two significant findingé of Increased
5systolic pressure in men and increased respiration in women were
;not related to sﬁch variables as voltage, evoked potentisl or
jage, thus, iﬁdicating that these are significant sex differ-
iences. 7

A further interesting sexual difference was found in the
évariability'of the male and female subjects., In men, there was

flower variability in systolic pressure during various phases of
f‘the experiméht while their pattern was more definite. Range of
S.heart rate was also greater in men, On the other hand, women
i had lower va;iability in their respiration rate during the
ijexpefiment, but also a more definite,pattérn. Thus, men are
i‘mbre variable in respiratioﬁ and heart rate:and less variable
;!in systolic pressure which showea'the most'definite péttern
;vwhile'the converse waé observed in;women;‘ This finding empha-
ﬁ'sizes the sexual differencs in speéifiéity of orgah responses.

| ‘ While it is true that respirgtibn is differeﬁt in the .
m'sexes; i.e., more'théracic in w0m§h'ahd more diaphragmastic in

| men,~tﬁis observation does not,suggest any_reaSon‘fof ﬁhe

~ differences found in this study. Concerning'heart raté, one
" might speculate that because men usually do-more hard physical

“work than women do, their circulatory system may be more respon-
sive to stress. However, athletes ére known to the slower
heart rates than the average individual with minimal activity,

so this observation does not help account for the differences
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found. .
| Why men should respond to painful stimﬁlation by more
definiﬁe circulatory, yet less definite respiratory changes‘
is not clea# at the present time, but a higher incidence of
heart disorders in men may be related to the fact that the
male circulatory system is ﬁore responsive to stress than the
females. Perhaps women, having more responsiveness to stress
in the respiratory system, release emotional tension in this
- fashion and avoid strain on the circulatory system. If women
héve the ability to maintain circulatory éystem Qquilibriumf
under sfress, it might be the result of sei adaption to‘pain

congenitally transmitted for reasons of childbirth; this of

course is conjecture. Whgtever the reesons for the differ-
ences found, we are led to question the implications bf theée
findings and thus come to bur original‘notibh, that western
culture may be a contributing factdr.tb higher incidénce of
corOnary'diséasé iﬁ men. o | |
Although the findings in this study do not show sny direct|
Vrelationship betwéen culture and'heérﬁ disease; it is poésible
to reason how, indirectly, one may effoct the other. Suppres-
siop of emotions is but one of‘a number of stressfulvconditions,
which can lead to physiélogical chahgés_in‘fhe huﬁdn organism,
Although it is not known how much émotion was suppressed in
- this experiment, it is known that the;§sitoleréted as much pain

as they could since they all asked for the current to be stopped

Furthermore, the objective measurement of the shock revealed
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that the pain was percéived as equally stressful for all Ss.
Under such cbnditions_the men and women responded to the stress
differently, i.e., men responded with circulatory‘changes
(which affect the heart) and women responded with respiratory
changes (which do not affect the heart). Therefore, if stress
with its concommitant physiological manifestations effects men
in our culture in a more hafmful way than it does womeh, one
may reasoﬁ that submitting men to unnecessary stress (such as
suppression of outward emotional behavior) could be a contribut-
ing factor to the high incidence of heart diseasg in men.

Suppressing oftemotions has long been regarded as unhealfn,
by psychologists and psychiatrists while medicine has found a
long list of somatic complaints attributed tc this mechanism;
Research in this area has revealed that any factor that con-
tributes t§ emotional sﬁress (including denial of emotion) can
be injurious to the mental and physical health of both men and
women, It seems only loglcal then, to go a step further and
reason that if emotlonal physiological stress affects the male
in a more harmful way than the female, a culture that places
unnecesséry eﬁotional demands on the male could be a contribut-
ing factor to heart disease in men. |

While this reasoning is clearly speculative at the present
time, it is ihtgresting to note that other investigators are
beginning to question cultural factors in regard td pain,

Blitz snd Dinnerstein (1971) examined the influence of instruc-

Lions on psin thresholds snd reported that they accidently
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found sex differences; males showing greater elevation in pain
thresholds than females in response to the instructions. .They
stated that thevsex differences were unexpected and might imply
that males tend to have a greater ability than females to
modulate attentional mechanisms when confronted with noxious
stimulation. They added that this reasoning is conosant with
the cultural stereotype of greater pain tolerance in males.
Another way of viewing this reasoning, is that males tend to
have greater ability to suppress emotion.

An interesting concept related to this reasoning is one
by Miller (1969) who showed that autonomic nervous system |
changes can be learned not only in classical conditioning but
also in instrumentel conditioning, He states thai Viscersal
learning may accouﬁt for certain cultural differences. For
example, he reasons that if social conditions are such that
suppression of emotion is rewarded, the symptoms of the most
susceptible organ will be the ones that are the most likely
to be learned. It is possible, in the future, that improved
instrumentel training techniques could lead to positive
changes in learned sutonomic responses that are harmful to the
individusl.

The two major findings of this work were the sex differ-
ences in patterning of response whether orAnot one considers
the direction of change, and the variability in relation to

these patterns., Specifically, men responded to electric shock
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by significant changes in the circulatory system, while women

responded with significant changes in the respiratory system,
These findings indicate that examining autonomic responses only

in terms of.absolute values may obscure the differential
responsés which may exist. Since the mathematical difference
of change has most often been used in;investigations of
autonomic responses, this factor may account for the often
contradictory results reported in the literature.

' We are left with the fundamental observation that men
have a more definite circulatory response to pain than women
dé, the reverse being true of respiration fate, wiﬁhout being
able to explain the psycho-physiological reason for this dif-

’ fereﬁce.. Whether dr nct ﬁhese-findings may have ahy practical'

sighificance can only be determined by further research.
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Chapter VI
Summary
In reviewing the litersture on autonomic reéponses to
stress of electric shock, one is struck by the fact that
studies focused on sex differences are almost non-existent.
In.addition to the paucity of research in this aresa, related
findings‘reveal a wide disparity smong conditions under which
studies’have been conducted, which mskes the results difficult
to assess, |

This study wss designed to investigste differences in

males and females in sutonomic responses (hesrt rate, respire-.

tion and systolic and diastolic blood pressure) to stress of
eleciric shuck, The purpose of the study was to sce whether
sexual differences; if found, might shed some light on the
higher incidence of coronary disease in men. » method of

recording physiological changes in response to electric shock

was used which permitted an objective measurement of the
smount of shock receivea.
Eighteen masle and eighteen female subjects were given

a rest period of 15 minutes, submitted to one minute of shock,
then given a second 15 minute rest period. lComparisons were
made of autonomiq responses just prior to thé stimulus, during
the shock, immediately following the shock and at the end of
the second 15 minute resting period. |

| Results were analyzed by computerized multiple analysis

of variance using trend analysis of repeated measures.
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Significent differences for the combined groups were foﬁnd on
ali autonomic measurements as a result of the stimulus. Sig-
nificant sexual differences were found on measures of systolic
pressure and respirstion, Men were found to respond to the

shock with significant changes in the circulatory system while
women responded with significant respiratory chenges.

Mthough present evidence is not sufficient to explain
the psycho-physiological reasons for the differences found in

this study, it was suggeéted that cultursl demends may be a.
contributing‘factor to the high incidence of hesrt disesse in

men in our society,
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Matching Data for Each Subject

(N = 36)

Pair Yo, Sex tge Education Occupation Class
1 M 55 2 =8 1 =17 II
1 F 53 2 =28 1 =17 II
2 M 49 2 =8 1 =19 II
2 F 50 3 =12 1l =17 - II
3 M L7 2 =8 1 =17 I1
3 F L6 2 =8 1 =17 II
b M 55 4 =16 1 =7 II
L P 55 3 =12 L = 28 III
5 M 51 6 =24 3 =21 Iv
5 F 53 L =16 b =28 Iv
6 M - 40 3 =12 1 =7 11
6 F 41 3 =12 1 =17 II
T M L8 4y = 16 1 =17 11
T F 48 1 =4 1 =17 I
8 M 32 3 =12 1 =17 II
8 F 31 3 =12 1 =17 II

9 ¥ i3 2 =8 1=7 II
9 r Iy 1 =14 1 =17 I
10 M 6 5 = 20 8 = 56 v
10 F L7 6 =24 8 = 56 v
11 M 29 3 =21 1 =17 1T
11 P 28 L =16 1 =17 II
12 M 25 L =16 1 =17 1T
12 P 26 . L =16 1 =17 11
13 M 23 1l =4 1 =17 I
13 F 2l 1 =14 1 =17 I
1y M 31 1 =4 1 =17 I
14 F 32 1 =4 1 =17 I
15 M 35 1 =14 1 =17 I
15 F 3y 1 =4 1 =17 I
16 M 32 l = g 1 =17 I
16 P 33 2 = 1=1 11
17 M - 40 1 =4 1 =17 I
17 F Lo 1 =4 1=17 I
18 M 4o 3 =12 L = 28 III
18 F 43 3 =12 L =28 I11
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61.

Hollingshead Index of Socisl Position

Years of School Completed Scale Value

Professional (MA, MS, MD, Ph.D, LLB)
Four-year college graduste (AB, BS, BM)
One-three year college (aiso business school)
High school graduate

Ten~eleven years of school (pért high school)

Seven~nine years of school

~N O Ul \J n

Under seven years of school

Occupation

Professional, technical, and kindred workers
Farmers and farm managers

Managers, officials, and proprietors except farm
Clerical and kindred wérkers

Sales workers

Craftsmen and kindred workers ’ | X
Operatives snd kindred workers

Private household workers and service workers

e @ e T < AT 4 e e W T

Farm laborers and foremen

Laborers except farm and mine ' 10
Occupation position hes a factor weight of seven and

educational position has a factor weight of four. These weights

are multiplied by the scale value for education and occupation
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~ of each individual or head of a household to give a calculated

weighted score. Example:

Factor ~  Scale Score Factor Weight Weight x Score
Occupation 3 T 21
Education 3 L 12

Total Index of Social Position Score 33

Class New Values
I 11-14
11 _ 15-27
111 28-43
v 460

v 61-77
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Pearson Product Correlation Between Voltage

and Evoked Potential in Men

Evoked

Voltage Fotential
9 21
10 20
10 13
10 13
9 17
9 11
8 8
9 15
8 18
9 1L
9 10
9 19
7 8
10 2l
8 1
'%O 9
8 12
_10 _16
162 . 262
- M =9 17
r = 27
—_— 17

+1.0

~+1.0

+1.0

—1.0

-1.0

"200

+1.0
-1.0

+1.0
‘-1.0’
41,0

Vil ee:

7]

x¥ ¥
0 16
1.0 9
1.0 16
1.0 16
0
36
1.0 81
. .
1.0 1
9
49
0 L
4.0 81
1.0 49
1.0 9
1.0 6l
1.0 25
1.0 1
1.0 470
1.6
.7

|24

+3.0
-LI..O
")-l-oo

+9.0

-1.0

+18.0

+ 7.0

+3.0 ‘

-806
+5.0
-1.0

+27

6l
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Pearson Product Correlstion Between Voltage
and Evoked Potential in Women

Evoked 5 2
Voltage Potential

54
(]
I%4
=<
#

7 12 -1.6 - 2,6 2.56 6.76 + L.16

8 1l - .6 - .6 .36 .36+ .36

9 7 + . - 7.6 2L 56.76 - 3.04
7 25 -1.6 +10.4 2.56 108,16 -16.64
9 17 + 4 o+ 2.4 .16 5.76 + .96

9 12 + Jy - 2.6 .16 6,76 - 1.04

9 15 + 0+ L .16 16+ .16

9 12 4oy = 2.6 .16 6.76 - 1.04
9 12 + 4 - 2.6 .16 6.76 - 1.04
9 7 + . - 7.6 .16 56,76 - 3.04
9 16 + 0+ 1.4 .16 1.96  + .56

9 22 + 0 o+ 7. .16 Su.T6 + 2.96

9 9 + i = 5.6 .16 31.36 - 2.24

7 10 -1,6 - 4.6 2,56 21,16 + 7.36
10 20 +1.  + 5.4 1.96 29.16 + T.56
9 1y + . - .6 .16 .36 - .2

7 23 -1.6  + 8., 2.5 70.56 -13.44
9 _15 4+ .+ L .16 A6+ .16
15y 262 14.56 L6l b6  -15.52

M=8.6 .6
r = —15:52
all = —=ZL - . 09Ns.

.82
(1h4.56) (L6l.48) :
- 17) C 17 )
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t Test for Differences

Males
-
10
10

ot
~N O W O O Y Y O O

= o
© ® o

162

Females

N O O O O O OV WV W 9 O ©® =

-
o

I\o‘q NG}

5L

8.

-l

.33

6

i

in Means of Voltage

jw]
n

2
-2
-2

18 -8
D ~-.4h

&=
o

1.3 P < .l2 N.S.

+
-
'HHI—'F\O-FTOOO!—‘OHOO\OH-F'F'
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70

Pearson Product Correlation Between Voltage
and Systolic Change in Men

Systolic 2 2

Voltage Change X Y X X XY
9 T+ 2 ‘ .0 - .9 0 .81 0
10 2 +1.0 - .9 1.0 - .81 - .9
10 -2 +1,0  =4.9 1.0 24,01 - 4.9
10 - 2 +1.0 . ‘-u.9 1.0 2. 01 - 4.9
9 0 0 -2.9 0 8.41 0
9 + 2 0 - .9 0 .81 0
. 8 + 2 -1.0 - .9 1.0 .81 +. .9
9 +10 0.  +7.1 0 50.41 0
8 -2 -1.0  =4.9 1.0  24.01 + 149
9 + 8 0 +5.1 0 26,01 0
9 + 2 0 - .9 0 .81 0
9 + 6 0 +3.1 0 9.61 0
7 +10 -2.0  +7.1 .0 50.0 -1l.2
10 + 8 +1.0 +5.1 1.0 26,01 + 5.1
8 - 2 -1.0 =4.9 1.0 21,01 + 4.9
10 0 +1.0 -2.9 1.0 8.41 - 2.9
-8 + 8 -1.0 45,1 1.0 26,01 + 5.1
_10 0 +1.0  ~2.9 _1.0 8.41 - 2.9
162 52 4.0  313.78 - 9.8

M = 9.0 2.9
-9.8 : _ ,

po= — LT = 52— = -.ohws.
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Pearson Product Correlation Between Age and
Systolic Change in Men

Systolic 2 )

Age Change X Y X P4 Xy
55 + 2 +1 - .9 196 81 - 13.1
55 + 2 + - .9 196 .81 - 13.1
51 -2 +10  -4.9 100 21,01 - 49.0
49 -2 +8  -l4.9 6l 2l.01 - 39.2
48 0 + 7 -2.9 149 8.41 - 20.3
L7 2 +6 - .9 36 .81 - 5.3
L6 2 + 5 +7.1 n 50.41 + 14.2
140 -2 -1 -4.9 1 24,01 + U.9
Lo + 8 -1 +5.1 1 26,01 - 5.1
1,0 + 2 -1  -.9 1 .81 + .9
35 + 6 - 6 +3.1 36 9.61 - 18.6
32 +10 -9 47,1 81  50.)1 - 63.9
32 + 8 -9 45,1 81 26.01 - 45.9
31 -2 -10  =L.9 100 2,01 + 49.0

29 0 12 =2,9 14k 8.41  + 34.8
25 + 8 -16  +5.1 256 26,01 - 8.2

_23 _0 -18  -2.9 32l 8.41 + 52,2

721 52 1695 313.78 -130.2

M =11 2.9

-130.2
17
r = = =70 =& .18 18

L.28

(1695) (313.78)
(17) 17 )




21
20
13
13
17
11

15
18
L1
10
19

2y
1l
12

16
262

17

Systolic B 2 >
_Change X X X X XX
+ 2 +1y - .9 16 .81 - 3.6
+ 2 +3 - .9 9 .81 - 2.7
-2 -l -4.9 16 24.01  +19.6
-2 -4 -4.9 16 24,01  +19.6
0 0 -2.9 0 8.41

+ 2 -6 - .9 36 81+ 5.4
+ 2 -9 - .9 81 81+ 8.1
+10 -2 +7.1 I 5041 -14.2
-2 +1 -1.9 1 24.01° - 4.9
+ 8 -3 +5.1 9 26.01  -15.3
+ 2 -7 - .9 49 W8 + 6.3
+ 6 +2 +3,1 Ly 9.61 + 6,2
+10 -9 +7.1 81 50.41 -63.9
+ 8 +7 +5,1 L9 26.01  +35.7
-2 -3 -4.9 9 24,01 +14.7
0 -8 -2.9 6L 8.41  +23.2

+ 8 -5 +5.1 25 26,01 -25.5
_ 0 -1 -2.9 1 8.41  + 2.9
52 470 313.78 +11.6

2.9
11.6
17 .68

Pearson Product Correlation Between Evoked
Potential and Systolic Change in Men

\/( 70) (313.78)

7 (17 )
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. Pearson Product Correlation Between Voltage and

Respiration During Shock in Women

Char.lge :.'Ln > >
Voltage Respiration X Y X Y XY
7 + 1 -1.6 - .28 2.56 .078 + 48
8 + U - 6 +2.72 .36 7.398  -1.632
9 + 3 + . +1.72 2L 2,958 + ,688
7 0 -1.6 -1.28 2.56 1.636  +2.04
9 v 2 +.y o+ .72 .16 .518  + .288
9 0 + . -1.28 16 1.636 = ,512
9 41 + Jy - .28 16 0,078 - .112
9 0 + ., -1.28 A6 1.636 - .512
9 L + 0 +2.72 .16 7.398 +1.088
.9 1 + .y - .28 .16 .078 - .112
9 -1 + .y -2.28 .16 5,198 - .912
S + 2 + oy o+ .72 .16 .518 + ,288
9 -1 + 0 -2.28 16  5.198 - .912
7 + 3 -1.6  +1.72 2.56 - 2.958 -2.752
10 + 1 +1.y - .28 1.96 .078 - .392
9 0 + . -1.28 .16 1,636 - .512
7 + 2 -1.6  + ,72  2.56 .518 -1.152
9 +1 +. - .28 .16 078 - 112
15k 23 ©14.56  39.59h  -5.920
-5,92 |
17 _ |
r = TaT T
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\/ (1L.56) (39.59)
17 ) 17 )




Pearson Product Correlation Between Age and
Respiration During Shock in Women

Change in

Age Respiration X Y
55 + 1 +15 - .28
53 + I +13 +2,72
53 + 3 +13 +1.72°
50 0 +10 -1.28
L8 + 2 + 8 + .72
L7 0 + 7 ~-1,28
L6 + 1 + 6 - ,28
Wl 0 + L -1.28
43 + 1 + 3 +2,72
41 +1 + 1 - .28
L0 -1 0 -2.28
3L + 2 - 6 + .12
33 -1 -7 -2.28
32 + 3 - 8 +1.72
31 + 1 -9 - .28
28 0 -12 -1,28
26 2 -1l + .72

2l +1 -16 - .28
728 +23

M=40 M=1.28 |
' 51,28

17

\/ (166L) (39.59)
7)) CIT)

'S ¥
225 ©  .078
169 7.398
169 2,958
100 1.636
oy  .518
49 1.636
36 .078
16 1.636
9 7.398
1 .078
0 - 5.198
36 .518
49 5.198
6l 2.958
81 .078
1)y 1.636
196 .518
_256 .078

166k 39.59%

Th




Pearson Product Correlation Between Evoked
Potential and Respiration During Shock in Women

Change in v
E.P. Respiration X Y
12 + 1 - 2.6 - .28
1y + 4 - 6 42,72
7 + 3 - 7.6 +1.72
25 0 +10.4 -1.28
17 + 2 + 2.4 + .72
12 0 - 2.6 -1.28
15 | + 1 + J - .28
12 0 - 2.6 -1.28
12 + L - 2,6 42,72
* 7 +1 - 7.6 - .28
16 -1 + 1. -2.28
22 + 2 o+ 7. o+ .72
9 -1 - 5.6 =2.,28
10 + 3 - 4.6 +1.72
20 + 1 + 5.4 - .28
1 0 - .6 -1.28
23 + 2 + 8. + .72
_15 +1 + 4 - .28
262 +23 '
M =14.6 1.23
36,1l
17

¥ ¥
6.76 .078
. .36 7.398
56,76 2.958
108,16 1.636
5.76 .518
6.76 1.636
.16 .078
6.76 1.636
6.76  7.398
56,76  .078
1.96 ° 5.198
Si. 7H .518
31.36 5.198
21,16 2,958
29.16 .078
.36 1.636 -
70.56 .518
.16 .078
L6l .n8 39.594
_ _2.12
1.97

\/‘(Ekéﬁéﬂ;;‘T 39. 9’;

e

+ .728
- 1.632
-13.072
-13.312
+ 1.720
+ 3.328
- .112
+ 3.328
-~ 7.082
+ 2,128
3.192
+ 5.320
+12,768
~-.7.912
1.512
+ 768
+ 6.048
- ,1i2

+36.14

= ,26 N.S.
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