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he problem of which cues, internal or external,

permit a person to label and identfy his own
emotional state has been with us since the days
that James { 1890) fir<t tendered his doctrine that
*the bodily changes follow directly the perception
of the exciting fact, and that our feeling of the same
changes as they occur i the emotion™ (p. 449).
Since we are aware 0f 4 variety of fecling and
emotion states, it should follow from James’ propo-
sition that the various emotions will be accompa-
nied by a variety of ditfzrentiable bodily states.
Following James' proncuncement, a formidable
number of studies were undertaken in search of
the physiological diffesentiators of the emotions.
The results, in these early days, were almosi uni-
formly negative. All of the emotion states experi-
mentally manipulated were Characterized by a gen-
eral pattern of excitation of the sympathetic
nervous system but there appeared 1o be no clear-
cut physiological discriminators of the various
emotions, This pattern of resulls was S0 Consis-
tent thut Cannon (19249 offered. as one of the cru-
cial eriticisms of the James-Lange theory, the fact
that “the same viscerz] changes occur in very dif-
ferent emotional staigs and in pon-emotional
states” (p. 3510

More recent work. however, has given some
indications that there may be differentiators, Ax
(1953 and J. Schachrzc (1957) swudied fear and
anger. On a large numbzr of indices both of these
states were charactenzed by @ similarly high level
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of autonomic activition but on several indices they
did differ in the degree of activation. Wolf and
Wollf (1947) studied a subject with a gastric fis-
wila and were able to distinguish two patterns in
the physiological responses of the stomach wall,
It should be noted, though, that for many months
they studied their subject during and following a
great variety of moods and emotions and were able
1o distinguish only Iwo pauterns.

Whether or not there are physiological distinec-
tions among the various emotional states must be
considered an open question. Recent work might
be taken 1o indicate that such difterences are at
best ruther subtlz and that the variety of emotion,
mood, and feeling states are by no means matched
by an equal variety of visceral patierns.

This rather ambiguous situation has led
Ruckmick (1936), Hunt, Cole, and Reis ( 1938),
3. Schachter (1959) and others to suggest that cog-
nitive fectors may be major determinants of cmo-
tionul states. Granted o general pattern of sympa-
thetic excitation as characteristic of emotional
stetes, granted that there may be some differences
in pattzrn from state 1o state, it is suggested that
one lubels, interprets. and ideatifies this stirred-
up state in terms of the characterstics of the pre-
cipitating situation and one’s apperceptive mass.
This suggests, then, that an emotional state may
be considered a function of a state of physiologi-
cal arousal' and of u cognition appropriase o this
state of arousal. The cognition. in & sense, exerls i



steering function, Cognitions arising from the
immiediale situation ns interpreted By past experi-
ence provide the framework within which one
understands and labiels his feelings. It is the cop-
nition which determines whether the stare of physi-
ological arousal will be labeled s “anger" “joy,"
“fear,” or whatever,

Inarder 1o examine the implications of this for-
mulation let us consider the fashion in which these
two elements, o state of physiological arousal and
cognitive factors, would interact in & variety of
situations. In most emation inducing situations,
of course, the two factors are completely interre-
lated. Imagine a man walking alone down a dark
alley, a figure with a pun suddenly appears, The
pereeption-cognition “figure with a £un" in some
fashion initiates a state of physielogical arousal:
this State of arousal s interpreted in terms of
knowledgze about dark alleys angd guns and the state
of arousal is labeled “fear” Similarly 8 student who
unexpectedly learns that he has made Phi Heta
Kappa may experience a state of progsal which he
will label “joy.”

Let us now consider ¢ircumstances in which
these two elements, the physiological and the cog.
nitive, are, to some extent, independent. First, i
the state of physiological arousal alone suf liciemt
o induce an emotion? Best evidence indicares that
itis not, Marudion?* (1924, in a fascinatin 2 Study,
(which was replicated by Cantril & Hunt, 1933,
and Landis & Hunt, 1932) injected 210 of his -
Hents with the sympathomimetic sgent adrenalin
and then simply asked them to mirospect. Seventy-
One percent of his subjects simply reparted their
Physical symptoms with no emotional overtones;
295 of the subjects responded in an apparently
Emotional fashion. OF Mese the real majority
deseribed their feelings in a fashion that Marafion

led “cold™ or "y i emotions, thal is, they
Made statements such as T leelax if 1 were afrnid™
a5 {1 were awaiting & great happiness.” This
 sortof emotional “ds Javu” experience: these
SUbjects are neithar hy PRy nor afriid, they feel “gs
IT" they were, Finally a very few casey apparently

:EII:E"TM A genuine emotional experience. Hiw.
T e L]
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their sick children or dead purenis and they re-
sponded ealmly to this topic. The same lopie pre-
sented luter, during the adrenal COMMmation, was
sufficient 1o tigger emotion, This adrenal com-
miotion places the subject in o situarion of “afTeg.
five imminence" (pp. 307-308).

Apparently, then, to produce g genuinely emotionnl
reaction lo-adrenalin, Marafion was forced to pro-
vide such subjects with an Appropriate cogmition,

Thaugh Marafion (1924) is not explicit on his
procedure, it 1s ¢lear that his subjocts knew (ha
they were receiving an injection and in all likeli
hood knew that they were receiving adrenalin and
probably had some order of Familiarity with irs
effects. In shost, though they underwent (he pat-
tem of sympathetic discharge common 1o strong
emotional states, gt the same tiiye they had a com-
Pletely appropriane cognition or explanation as (o
why they felt this way, This, we would suggest, is
the reason so few of Marafion's subjects reported
any emotional experience.

Consider now u person in g siate af physiologi-
cal arousal for which ne immediatel yexplunatory
orapproprite cognitions are available, Such a state
could result were one covertly (o inject a subjeet
with adrenalin or, unknown o him, feed the sulbs.
jeet a sympalhomimetje drug such as ephedrine.
Under such conditions o subject would be aware
of palpitations, tremor, Fage Mushing, and most of
the battery of syiiiptoms associated with 4 discharge
of the sympathetic pervous svsiem. In contrast fo
Marafion's (1924) subjeets he would, at the same
time, be utterly unaware of why he felt this way.
What would he the consequence of such a stae?

S, Schachter (1959) has suggested that precisely
such a stale would lead to the urousal of “evilua-
tive needs™ (Festinger, 1954), that 15, pressures
would act on an individual in such o stare 1o up.
derstand and label his bodii ¥ feelings. His badily
stale grossly resembles the condition in which i
has been at times of emotional excitement. How
would he lahel his present feelin 257 liis sugpested,

Thigh/our experinients are concerned exglusively with the
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of course, tha: he will lahel his feelings terms of
his knowledge of the immediate situation.’ Should
he at the time be with a beautiful woman he might
decide that he was wildly in Tove or sexually ex-
cited. Should he be at o gay party, he might, by
comparing himself 10 others, decide that he was
extremely happy and euphoric. Should he be ar-
guing with his wife, he might explode in fury and
hatred. Or, should the situation be completely n-
appropriate he could decide that he was excited
about something that had recemly happened to him
or, simply, that he was sick. In any case, it 1s our
basic assumption that emotional states are a func-
tion of the interaction of such cognitive factors
with a state of physiological arousal.

This line of thought, then, leads to the follow-

ing propositions
1. Given astate of physinlogical arousal for which
an individual has no immediate explanation, he
will “label” this state and describe his feelings
in terms of the cognitions available to him. To
the extent that cognitive factors are potent de-
terminers of emotional states, it could be an-
ticipated that precisely the same state of physi-
ological arousal could be labeled “joy™ or
“fury” or “jealousy™ or any of a great diversity
of emotiopal lnbels depending on the cogni-
tive aspects of the situation.
Given a state of physiologicul aroysal for which
an individual has a completely appropriaie ex-
planation (e.g., T feel this way becausc Thave
just received an injection of adrenalin®™) no
evaluative needs will arise and the individual
is unlikely to lubel his faelings in terms of the
alternative cognitions available,

Finally, consider a condition in which emo-
tion inducing cognitions are present but there
is no state of physiological arousal. For ex-
ample, an individual might be completely aware
that he 13 in great danger bul for some reason
(drug or surgical) temain in a state of physi-
ological quiescence. Does he experience the
emotion “fear”™? Our formulation of cmotion
as a jeint function of a state of physiological
arousa] and an appropriate cognition, would,
of course, suggest that he does not, which leads
to our final propasition.

3, Given the same cognitive clrcumstances, the
individual will react emotionally or desenbe
his feelings as emotions only to the extent

I

that he expeariences a state of physiulﬂghﬂ-

arousal.?

Procedure

The experimental test of these propasitions re-
quires (a) the experimental manipulalion of a Stute
of physiclogical arousal, (b) the manipularion of
the extent to which the subject has an appropriate
or proper explanation of his bodily state, and ()
the creation of situations from which explanatory
cognitions may be derived.

In order 1o satisfy the first two experimental
requirements, the experiment was castin the frume-
work of a study of the effects of vitamin supple-
ments on vision. As spon as 4 subject amived, he was
taken toa private room and 1ld by the expenmenter.

In this expariment we would like to make vanous
tests of vour vision, We are particularly interested
in hiow certaln vitamin compounds and vitamin
supplements affect the visual skills. In parnicular,
we want 10 find out how the vithmin compound
colled ‘Suproxin’ affects your vision.

What we would like to do, then. if we can get
your permission, is to give you a small injection
of Suproxin, The injection Ttself is mild and harm-
less: however, since some people do ohjzct to be-
ing injectad we don’t want 10 123K you into any-
thing. Would you mind receiving a Suproxin
injection?

If the subject agreesto the injection (and all but
1 of 185 subjects did) the experimenter continues
with instructions we shall describe shortly, then
leaves the room. In a few minutes a physician en-
iers the room. briefly repeats the experimenter’s
instructions, takes the subject’s pulse and then in-
jects him with Suproxin.

Depending upon condilion., the subject receives
one of two forms of Suproxin—epinaphrine or 4
placebo,

This suggestion is not new Tor sevaml psychologists have
suggesied that siteational factors should be considered the
chiel differentiators of the emotions, Hunl Cele, and Reis
[ 1958 ) probably moke this point most exphicitly m thair wudy
distingulshing among fear, inger, dnd sarrow in terms of

siwational characienstics

“In his critique of the James-Lange theary of emotion,
Cannon { [939) also miakes the pomd that :i'_'.mpu:hf:mmi:t-l
animals and paticnts do seent to manifes1 emotional behavior
This eriticism is. of course. as applicable o the shove
proposition as it was o the James-Lange formulation, We shall
diccuss the lasues involved - laier papers.



Epinephrine or adrenalin is = sympathomimetic
drug whose effects, with minor exceptions, are
almost 4 perfect mimicry of a discharge of the sym-
pathetic nervous system. Shortly after injection
systolic blood pressure increases markedly, heart
rule increases somewhat. cutaneous blood flow
decreases, while muscle and cerebral blood fow
increase, blood sugar and lactic acid concentra-
tion increase, and respiration rate increases
slightly. As far as the subject is concerned the major
subjective symptoms are palpitation, tremor, and
sometimes a feeling of fushing and accelerated
hreathing. With a subsutaneous injection (in the
dosage administered to our subjects). such effects
usually begin within 3-5 minutes of injection and
last anywhere from 10 minutes to an hour. For most
subjects these effects are dissipated within 15-20
minutes afier injection.

Subjects receiving epinephrine received a sub-
cutansous injection of Y2 cubic cenmimeter of a
1:1000 solution of Winthrop Laboratory's
Suprarenin, a saline solution of epinephrine bitar-
trate.

Subjects in the placebo condition received a
subcutanecous injection of ¥ cubic centimeter of
saline solution. This 15, of course, completely neu-
tral material with no side effects a1 all.

MANFPULATING AN APFROPRIATE
EXPLANATION

By “appropriate™ we refer to the extent to which
the subject has an authoritative, uneguivocal ex-
Planation of his bodily condition. Thus. a subject
who had been informed by the physician that as a
direct consequence of the injection he would fael
Palpitations, tremor, ete. would be considered to
rave a completely appropriate explunation. A sub-
J=et who had been informed only that the injec-
Yon would have no side effects would have no
#ppropriate explanation of his state. This dimen-
Flon '1:"_ dppropriateness was munipulated in three
E"PHITIH.‘MHT conditions which shall be called:

Pinephrine Informed (Epi Inf), Epincphrine Ig-
?Emp?nr:qFEpi lgn), and Epinephrine Misinformed

. ,I“‘Q'lf-‘diﬂtel ¥ after the subject had agreed 1o the
Jeclion and before the physician entered the

o d.—,ﬂm experimenter’s spiel in each of these
Tons went as follows:
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Epinephrine Informed. | should also tell you it
some of our subjects have experienced side ef-
fects from the Suproxin. These side effects are
transitory, that is, they will oaly lest For shout 15
or 20 minutes. Whar will probably happen is that
your hand will start to shake, yourheart will start
to pound, end your face may get warm and Mushed
Again these are side cffects lasting nbout 15 08 20
minuics.

While the physician was giving the injection,

she told the subjact that the injéction was mild and
harmless and repeated this description of the symp-
voms that the subject could expect 45 & consequence
of the shot. In this condition, then subjects have a
completely appropriate explanation of their bodily
state. They know precisely what they will feal and
why.
Epinephrine Ignorant, In this condition, when the
subject agreed to the injection. the experimenter
suid nothing more relevant o side effects and sim-
ply left the room. While the physician was giving
the injection, she told the subject that the injec-
tion was mild and harmless and would have no
side effects. In this condition, then, the subject has
na experimentally provided explanation for his
badily state.

Epinephrine Mixinformed | should also tell vou
thal somc of our subjects have experienced side
effects from the Suproxin. These side elfects nre
transitory, that is, they will enly last for about 15
or 20 minutes. What will probably happen is that
your feer will feel numb, you will have an itching
sensation over parts of your body, and vou may
pel 2 slight headoche. Again these are side offects
listing 15 or 20 minutes.

And sgain, the physician repeated these symptoms
while injecting the subject.

None of these symptoms, of course, are canse-
quences of animjection of epinephring, and, in ef-
tect, these instructions provide the subject with a
completely inappropriate explanation of hus bodily
feelings. This condition was introduced as a con-
ol condition of sorts. It seemed possible that the
description of side effects on the Epi Inf condi-
uon might lum the subject introspective, self-ex-
amining, possibly slightly roubled. Differences
on the dependent variable between the Epi Inf and
Epi lgnconditions might, then. be due to such fac-
tors rather than to differences in appropriateness,
The false symptoms in the Epi Mis condition
should similarly turn the subject introspective, etc..
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but the instructions in this condition do not pro-
vide an appropniate explanation of the subject’s
stale.

Subjects in all of the above conditions were in-
jected with epinephrine. Finally. there was o place-
bo condition in which subjects, who were injected
with saline solutions, were given precisely the
same treatment as subjects in the Epi lgn condition,

PRODUCING AN EMOTION INDUCING
COGNITION

Our initial hvpothesis has suggested that given a
state of physiological arousal for which the indi-
vidual has no adequate explanation, cognitive fac-
tors can lead the individual to describe his feel-
ings with any of a diversity of emolional labels. In
order to test this hypothesis. it was decided 10
manipulate emotional states which can be consid-
ered quite different—euphoria and anger.

There are, of course, many ways to induce such
states. In our own program of research, we have
concentrated on social determinants of emotional
states and have been able to demonstrte in other
studies that people do evaluate their own feclings
bv comparing themselves with others around them
(5. Schachter, 1959; Wrightsman, 1960). In this
expenment we have allempted again to manipu-
late emotional state by social means. In one setof
conditions. the subject is placed logether with a
stooge who has been wained to act enphorically.
In a second se1 of conditions the subject is with a
stooze trained to act inan angry fashion.

EUPHORIA

Immediately® after the subject had heen injected,
the physician left the room and the experimenter
returned with a stooze whom he introduced as
another subject, then sand:

Both of you have had the Suproxin shot and you'il
both be taking the same tesis of vision. What |
ask vou to do norw 1% just wait for 20 minutes. The
reasan forthis is simply thar we have o allow 2
minutes for the Supraxin to get from the injection
site into the bloodstream. At the ead of 20 min-
utes when we are certain that mos of the Suproxin
has been absorbed into the bloodsiream we'll be-
gm the tests of vision

The room in which this was said had been de-
liberately put into 2 state of mild disarray. As he

was leaving, the experimenter apologetically
odded:

The only other thing | should do is o apologize
for the condition of the room. | just didn't have
ame to clean it up. So, if you need any scrawch
paper or rubber bands or pencils, help yourselll
"1l be back in 20 minutes to begin the viston 1ests.

As soon as the experimenter had left, the stooge
introduced himself again, made p series of stan-
dard webreaker comments. and then launched his
routing. For abservation purposes, the stooge’'s act
was broken into a series of standard unirs, demar-
cated by a change in activity or a standard com-
ment. In sequence, the units of the stooge’s rou-
tine were the following:

I. Stooge reaches for a piece of paper and starts

doodling saying. “They smd we could use this

for scratch, didn't they?” He doodles a fish
for some 30 seconds, then says:

2. “This scrap paper isn't even much good for
doodling™ and crumples paper and attempls
to throw it into wastebasket in far corner of
the room. He misses but this leads him into a
“basketball game” He crumples up other
sheets of paper. shoots a few baskets. says
“Two points™ occasionally. He gets up and
does a jump shot saving. “The old jump shot
is really on today.”

A, If the subject hns not joined in. the stooge
throws a paper baskethall to the subject say-
ing. “Here. you ry iL.”

4. Swooge continues his game saying., “The
trouble with paper basketballs is that yeu
don't really have any contral.”

5. Swooge comtinues basketball, then gives it up
saying. “This is one of my good days. 1 fee]
like o Kid again. 1 think 11l make aplane.” He
makes o paper airplane saying. =1 guess T'll
make one of the longer ones.”

6. Stooge flies plane. Gets up and reirieves plane.
Flies again, etc.

7. Stooge throws planc at subject.

i nas, of coore. imperative that the sequence with the stoze
begin before the subgect feli his first symptoms for otharwiic
the subject would be vitunlly forced to interpret his feelings
in terms of events preceding the stooge’s entrance. Pretests
had indicated that. for maost subjects, epinephrine-cansed
symplons began within 3-5 minuies aftar Injection, A
deliberate ptiempt was made then te bring in the stonge within
I minute after the subieet™s injection.



8. Stooge, flying plane. savs, “Even when 1 was
a kid, | was never much good at this."

9. Stooge tears off part of plane saying, “Maybe
this plane can’t fly but at least it"s pood for
something.” He wads up paper and making &
shingshot of a rubber band begins 10 shoot the
paper.

10. Shooting, the stooge says, “They [paper am-
munition] really go better if you,make them
long. They don™t work right if you wad them
up.”

I1. While shooting, stooge notices a sloppy pile
of manila folders on a table. He builds a tower
of these folders, then goes to the opposite end
of the room to shoot at the tower.

12. He nmisses several times. then hils and cheers
as the tower falls. He goes over 1o pick up the
folders.

I3. While picking up, he notices, behind a por-
table blackboard, & pair of hula hoops which
have been covered with black tape with a few
wires sticking out of the tap. He reaches for
these, tuking one for himself and putting the
other aside but within reaching distance of
the subject. The stooge tries the hula hoop,
saying, “This isn’t as easy as it looks "

14. Stooge twirls hoop wildly on arm, saying,
“Hey, look at this—this is grear”

15. Stooge replaces the hula hoop and sits down
with his feet on the wble. Shorly therenfier
the experimenter returns to the room.

This routine was complerely standard, although
its puce, of course, varied depending upon the
subject’s reaction. the extent to which he entered
into this bedlam and the extent to which he initi-
ated activities of hix own. The only variations from
this standard routine were those forced by the sub-
ject. Should the subject originate some nonsense
of his own and request the stooge o join in. he
would do so. And, he wauld, of course, respond 10
any comments initiated by the subject,

Subjects in cach of the three “appropristeness”
cenditions and in the placebo condition were sub-
mitted to this setup. The stooge, of course, never
kiizw in which condition any particular subject fell.

ANGER

linmediately after the injection, the experimenter
ught u stooge into the subject’s room, intro-
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duced the two and after explaining the necessity
for a 20 minute delay for “the Suproxin to get from.
the injection site into the bloodstream™ he confine

ped. “We would like you to use these 20 nutes
to answer these questionnaires.” Then handing out
the questionnaires, he concludes with, “I'll be back
in 20 minutes to pick up the guestionnaires and
begin the tests of vision.”

Before looking at the questionnaire, the stooge
says to the subject,

I really wanied 1o come for an experiment today,
buz T think it's unfair for them 1o give you shots.
At least, they should have 1old us sbout the shots
when they called us; you hate 1o refuse, once
you're here already.

The questionnaires, five pages long. stan off
innocently requesting fuce sheet information and
then grow increasingly personal and insulting, The
stooge, sitting directly opposite the subject, paces
his own answers so that ar all times subject and
stooge are working on the same question. Al regu-
lar points in the questionnaire, the stooge makes &
series of standardized comments about the ques-
tions. His comments start off innocently enough,
grow increasingly querulous, and finally he ends
Up in a rage. In sequence, he makes the following
comments.

I. Befare answering any items, he leafs quickly
through the questionnaire saying, “Boy, this is
i long one.”

Question 7 on the questionnaire requests, “List

the foods that you would eat on o typical day.”

The stooge comments, “Oh, lor Pete's sake,

what did I have for breakfast this moming?”

. Question 9 asks, “Do you ever hear
bells? - How often?_____The stoage re-
marks. “Look at Question 9. How ridiculous
can you get? I hear bells every time 1 change
clasges™

4. Question |3 requests, “List the childhood dis-
ease you hive had and the age at which you
had them” to which the stooge remarks, * 1 et
annoyed at this childhood diseass question. |
can’t remember what childhood diseases | had,
and especially at what age. Can you?

5. Question 17 asks “What is vour father's aver-
age annual income?” and the stooge savs, “This
really irritates me. It"s none of their business
what my father makes. I'm leaving that blank,”

6. Question 25 presents a long series of items such

F-d
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as “"Does not bathe or wash regularly,” Seems
to need peychiatric care,” ete. and requests the
respondent to write down for which member
of his immediate family each itermn seems most
applicable. The question specifically prohibits
the answer “None" and each item must be an-
swered. The stooge says. “I'll be damned af I'll
fill out Number 25, *Does not bathe or wash
regularly’—that’s & real insul” He then an-
grily crosses out the entire item,

7. Question 28 reads;

“How many times each week do vou have
sexual intercourse.” 0-1 2-3 4-
6 Tand over ____. The stooge bites out,
“The hell with it! I don’t have 1o tell them all
this™

8. The stooge sits sullenly for o few moments then
he rips up his questionnaire. crumples the
pleces and hurls them to the floor, saying. “T'm
not wasting any more time. I'm getting my
books and leaving”™ and he stamps out of the
FODIIL.

. The questionnairg continues for cight more
questions ending with: “With how many men
{other than your father) has your mother had
extramarital relationships?”

dandunder 59

10 dnd over

Subjects in the Epi lgn. Epi Inl and Placebo
conditions were run through this “angzer” indue-
ing sequence. The stooge, again, did not know (o
which condition the subject had been assigned.

In summary. this is a seven condition experi-
ment which, for two ditferent emaotional states,
allows us (a) to evalvate the effects of “appropri-
ateness” on emotional inducibility and (&) to he-
gin o evaluate the effects of sympathelic activa-
tion on emotional inducibility. In schematic form
the conditions are the followine.

ELUPHORIA ANGER
Epi Inf Epi Inf
Epi lgn Epi Ign
Epi Mis Placeho
Placebo

The Epi Mis condition was notrun in the Anger
sequence, This wasoriginally conceived as a con-
trol condition and 1t was felt that its inclusion in
the Euphpria conditions alone would suffice ns a
medns of £y dluating the possible artifacioal effec
of the Lpl Inf instructions.

MEASLIREMENT

Two types of measures of emotional st \ﬁi‘
obtained. Standardized observation 1l1muglt aone
wity mirror wiss the technique used to assess the
subject’s behavior. To what extent did he sct eu-
phoric or angry? Such behavior can be considered
ina way as a “semiprivate” index of mood for as
far as the subject was concerned, his emotional
behavior could be known anly to the other person
in the room—presumably another student. The
second type of measure was self-repon in which,
on o varety of scales, the subject indicated his
muad of the moment. Such measures can he con-
sidered “public” indices of mood for they would,
of course, be available to the experimenter and his
associntes,

OBRSEAVATION

Eupharia. For each of the first 14 units of the
stooge’s standardized routine an observer kept o
running chronicle of what the subject did and sqid,
For edch unit the observer coded the subject’s be-
havior in one or mere of the fllowing categories:

Categary 1: Joins i in :‘lt‘ll*-ll_'g IF the s-uhje oL e
tered into the steoge's activities, e.g., i he made
or flew airplanes, threw paper basketballs, hula
hooped. ete.. his behavior was coded in this cat-
egory,

Category 2: Initintes new activity. A subject wis
so coded if he gave indications of creative eupho-
rig, that Is, if, on his own, he initiates behavior
putside of the slonge’s routine. Insunces of such
Behavior would be the subject who threw open the
window and, Iaughing, hurled paper busketballs
at passersby, or, the subject who jumped on atable
and spun one hulia hoop on s leg and (he other
on his neck.

Categorics 3 and 4: Ignores or wilches stooge.
Subjects who paid flatly no anention to the stooge
or who, with or without comment, simply watched
the stooge withoul joining tn his activity were
coded in these categories.

Firr any particularunit of behivior, the subject's
behavior was coded in one or more of these cat-
cgories, To test reliability of coding two ohserv-
ers independently coded two experimental ses
sions. The observers agreed completely on 1he
coding of 88% of the unils.

Anger, For each of the units of stooge behavior,



an observer recorded the subject’s responses and
coded them according to the following category
scheme:

Category 1: Agrees, In résponse to the stooge
the subject makes a commient indicating thar he
agrees with the stooge’s standardized comment or
that he, toa, i5 irked by a particular item on the
yuestionnaire, For example, il subject who re-
sponded to the stooge’s comment on the “father’s
income” guestion by suyving. T don’t like that Kind
of personal question either” would be so coded
(scored +2).

Category 2: Disagrees. In response to the
stooge’s comment, the subject makes o comment
which indicates that he disagrees with the stooge's
mesning or mood; e.g., in response (o the stooge’s
comment on the “father’s income™ question, such
i subject might say, "Take it easy, they probubly
huve a good reason for wanting the inlormation™
(scored -2),

Category 3: Neutral. A noncommittal or irrel-
evanl response to the stooge’s remark (scored 0),

Category 4: Initiates agreement or disagreement.
With no instigation by the stooge, a subject, so
coded, would have volunteered a remark indicat-
ing that he felt the same way or, alternatively, quite
differently than the stooge. Exumples would he
“Boy I hate this kind of thing™ or *“1'ni enjoying
this™ (scored +2 or =2).

Category 5: Watches, The subject mukes no ver-
bal response 1o the stooge's comment but simply
looks directly at him (scored (),

Category 6: [gnores, The subject mukes no ver-
bal response 1o the stooge’s comment nor does he
look at him; the subject, paying no sttention at all
o the stooge, simply works at his own question-
naire (scored -1},

A subject was scored 1n one or more of these
Categories for each unit of stooge behavior, Totest
relinbility, two observers independently coded
three experimental sessions. In order to get a be-
haviaral index of anger. observation protocol was
scared aceording to the values presented in puren-
theses after each of the above definitions of cat-
Egories. In o unit-by-unit comparison, the two ob-
ervers agreed complelely on the scoring of 71%
Cfthe unils jointly observed. The scores of the two
Observers differed by a value of 1 or loss for 9%
OF the units coded and in nota single case did the
o observers differ in the direction of their scor-
Ing of a unit.
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SELF REPORT OF MOOD AND PHYSICAL

CONDITION !

When the subject’s session with the llﬂﬁ%r
completed, the experimenter retumed to the roan),
ook pulses and sad:

Belore we proceed with the vision testx, there i
onc ather kind of information which we inust have.
We have found, a5 you can probably imagine, that
there are many things beside Suproxin that affect
how well you see in our tests, How hungry you
ire, how tired you are, and even the mood you're
i at the nime—whether you feeel happy or irri-
tated af the time of the time of westing will affect
how well you see. To understand the dina we eol-
lect on you, then, we must be oble to Hgure out
which effects are due 1o couses such as these and
which are caused by Suproxin.

The only way we can get such information about
your physical and emotional state is to huve you
tell us, 'l hand put these questionnuires and ask
you 1o answer them as accurately as possible.
Obviously, our data on the vision tests will only
be as accurate as your description of your mental
and physical state,

In keeping with this spiel, the questionnaire that
the experimenter passed out cantained a number
of mock questions about hunger. fatigue, etc.. as
well as questions of more immediate relevance 1o
the experiment. To measure mood or emotional
stale the following twoe were the crucial questions:

I, How irritated, ungry or annoyed would you say
you'Teel 3t present?

— |

Fdon't 1 feel 1 fuel I feel [ feel
feel ar sl & hintle guite very  extremely
ritated  eritated  creitned  frritared  irvitated
or angry und angry and angry and angry and angry
(13 (1) {2} i) (4)

2. How good or happy would you say vou feel m
present?

e e | ! |
Tdon't I feel | el [ feel | fieed
feel avall o linhe guile very  extremely
bappy  happy appy  hoppy  huppy
or good and good  ond good and good  and good
() (1 (2 (3 (4

To measure the physical effects of epineplirine
and determine whether or not the injection had
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been successful in producing the necessary bodily
statz, the following questions were asked:
1. Huve you experienced any palpitation (con-
sciousness of your own heart beat)?

L | | |

Notat  Aslight A moderste An intense
all amount amount amoant
() (1 (2) (3)

2. Did vou feel any tremor (involuntary shaking
of the hands, arms or legs)?
l | 1 |

Notat  Aslight A moderate An intense
all amount amount Amount
(i (1) 2) (3

To measure possible effects of the instructions
in the Epi Mis condition, the following guestions
were asked:

1. Did vou feel numbness in your feer?
2. Did you feel any itching sensation”
3. Did you expericnce any feeling of headache?

To all three of these questions was attached &
four-point scale running from “Not at all” to "An
intense amount.”

In addition to these scales, the subjects were
asked to answer two open-end questions on other
physical or emotional sensations they may have
experienced during the expenimentul session. A
final measure of bodily states was pulse rate which
wats taken by the physician or the experimenter at
two timzs—immediately before the injection and
immediately afier the session with the stooge.

When the subjects has completed these gues-
tionnaires, the experimenter announced that the
experiment was over. explaincd the deception and
its necessity in detail, answered any questions, and
swore the subjects o secrecy. Finally, the subjects
answered a briel questionnaire about their experi-
ences, if any, with adrenalin and their previous
knowledge or suspicion of the experimental setup.
There was no indication that any of the subjects
had known about the-experiment before-hand but
| | subjects were so extremely suspicious of some
crucial feature of the experiment that their dam
were automatically discarded,

SUBJECTS

The xuh;. ders were all male, college students tak-
ing clussds in introductory psychology at the Uni-

versity of Minnesota. Some 90% of the s
in these classes volunteer for & sui:gﬂ:l.' :
which they receive two extra points oft thei
exam for every hour that they serve as expanme
tal subjeciz. For this study the records of af *ﬁ-l
tential subjects were cleared with the Swudent
Health Service in order (o insure that no harmiul
effects would result from the injections.

EVALUATION OF THE EXPERIMENTAL
DESIGN

The ideal 1est of our propositions would require
circumstances which our experiment is far from
realizing. First. the proposition that: “A state of
physiological arousal for which an individual has
no immediate explanation will lead him to Iabel
this stare in 1erms of the cognitions available 1o
him" obviously requires conditions under which
the subject does nol and cannot have a proper ex-
planation of his badily state. Though we toved with
such fantasies as ventilating the experimental room
with vaporized adrenalin, reality forced us 1o rely
on the disguised injection of Suproxin—a tech-
nique which was Ior from ideal for no maiter what
the experimenter told them, some subjects would
inevitably auribute their feelings 1o the injection.
To the extent that subjecis did so. differences be-
tween the several appropriateness condilions
should be anenuated.

Sccond, the proposition that: “Given the same
cognitive circumsiances the individual will react
emotionally only to the extent thal he experience,
a state of physiological arousal” requises for ils
ideal test the manipulation of states of physiologi-
cal wrousal and of physiplogical quizscence.
Though there is no guestion that epinephring ef-
fectively produces a state of arousal, there is also
no guestion that a placebo does not prevent physi-
olozical arousal. To the extent that the experimen-
tal situnton effectively produces sy mpaihﬂiu
stirnulation in placebo subjects. the proposition is
difficult to west. for such a factor would atfenuate
differences betwean epinephrine and placebo sub-
jects.

Both of these factors, then, can be expected 10
interfere with the 1est of our several propositions.
In presenting the results of this study, we shall first
present condition by condition resulis and then
evaluate the effort of these two factors on experi-
mental differences.



Results

EFFECTS OF THE IMJECTIONS
OnN-BODILY STETE

Let us examine first the success of the imjechions
at producing the bodily state required 1o examine
the propositions at test. Does the injection of epi-
nephrine produce symptoms of sympathetic dis-
charge as compared with the placebo injection?
Relevant data are presented in Table 3.1 where it
can be immediately seen that on all items subjects
who were in epinephrine conditions show consid-
erably more evidence of sympathetic activation
than do subjects in placebo conditions. In all epi-
nephrine conditions pulse rate increases signifi-
cantly when compared with the decrense charac-
teristic of the placebo conditions. On the scules it
15 clear that epinephrine subjects experience con-
siderably more palpitation and remor than do pla-
cebo subjects. In an possible comparisons on these
symptoms, the mean scores of subjects in any of
the epinephrine conditions are greater than the
nding scores in the placebo conditions at

beiter than the .00] level of significance. Exami-
nation of the absolute values of these scores makes
it quite clear that subjecis in epinephrine condi-
tions were, indead, in a state of physiological
arousal, while most subjects in placebo conditions
were in arelative state of physiological guiescence.
The epinephring injection, of course, did not
work with equal effectiveness for all subjecis: in-
deed for o few subjects it did not work atall. Such
subijects reporied almost no palpitanon or u=mor,
showed no increzse in pulse and deseribad no other
felevant physical symptoms. Since for such sub-
jects the necessary experimental conditions were
moi estublished, they were sutomatically excludad
from the data and all further tabular presentations
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will not include such subjects. Tabie 3. 1. however,
does include the data of these subjects. Thers wers
four such subjects in euphoria conditions and ohe
of them in anger conditions. '

In order 1o evaluare further data on Epi Missub-
jects it is necessary to aote the results of thie “numb-
ness,” “iching,” and “headache™ scales also pre-
sented in Table 3. 1. Clearly the subjects in the Epi
Mis condition do not differ on these scales from
subjects in any of the mher experimental condi-
Toms.

EFFECTS OF THE MANIPLLATIONS CN
EMOTIONAL STATE

Euiphoria: Seif-report. The effects of the sev-
eral manipulations on emotional state in the eo-
phoria conditions are presented in Table 3.2. The
scores recorded i this table are derived, for each
subject, by subtracting the value of the point he
checks on the irritation scale from the value of the
point he checks on the happiness scale. Thus, if a
subject wers 10 chack the point I feel a little imi-
tated and angry™ o the irvittion scale and the point
*] feel very happy and zood™ on the happiness
scale, his score would be 42, The higher the posi-
tive value, the happier and beuer the subject re-
poris himsell as feeling. Though we employ an
index for expositional simplicity, it should be noted
that the two componenis of the index cach yvield
results completely consistent with those obtained
by use of this index.

Let us examing first the efforts of the appropri-
ateness instructions. Comparison af the scores for
the Epi Mis and Epi Inf conditions makes it im-
mediately clear that the exparimental dilferences
are not doe (o artifacts resulting from the informed
instructions. In both conditions the subject was

TABLE 3.1. The Effect= of the Injections on Bodily State

Fulzs Seli=rating of _—

Condition N Pre Pasi Palpitation Tremor Numbness Nching Headacha
Euphoria

i Ind =T HB57 BEBBE 1.20 1:43 H 038 033

Eol ign 20 Bl BHB 183 176 [+ ] o 55

Epi Mss 26 428 8BGO 1.27 20 008 008 D.z3

Piacebo zc Etd TFA 029 021 000 0 027
Anger

Epi Inf 3 839 924 126 141 07 £] an

Epiign 23 B50 968 144 178 0 aos 021

Fleceha Za A4.5 786 .59 024 014 0.0 000

]

£

-
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TABLE 3.2. Seif-Report ol Emotienal State in the Euphoria
Conditions

Seit-
Repart
Candition N  scales Comparison -5
Epiinf 25 088 Epiinfyvs EpiMis <1
Epé lon 25 .78 Epilnfvs Epiign o2
EpiMis 25 180 Flacebows.EpiMie, ns
Flacabic 26 18 ign, or Inf

Al pvalues reporied throughoul oeper ere wo-taisd

wurned 1o expect o viriety of symploms as a con-
sequence of the injection. In the Epi Mis condi-
tion. where the symproms were inappropriate to
the subject’s bodily state the self-report score is
almost twige thal in the Epi Inf condition where
the symptoms were complately appropriate to the
subject’s bodily state. It is reasonable, then, to at-
tribute differences between informad subjects and
thoze 1n other conditions to differences berween
infarmed subjects and those in ather conditions to
differences in manipulated appropriatenzss rather
than 1o artifacts such as introspectiveness or self-
XM NALIon.

It s clear that, conmistent with expeciations,
subjects were most susceptible 1o the stooge’s
mood and consequently more euphoric when they
had no esplanation of their own bodily states than
when they did. The means of both the Epi 1gn and
Epi Mis conditions are considerably greater than
the mean of the Ept Inf condition.

It is of interest 1o nore that Lpi Mis subjects are
samewhat more euphoric than are Epi lgn subjsets.
This pattern repeats itself in other data shortly to
he presented. We would anribure this difference
o difterences in the appropriateness dimension.
Alihough, as in the Epi lzn condition, a subject 15
not provided with an explanation of his bodily
atate. i is, of course, possible that he will provide
one for himsell which is not derived from his in-
teraction with the stooge. Most reasonably he could
decide for himself that he feels this way because
of the injection. To the extent that he does 50 he
should be less susceptible 1o the siooge. It seems
probable that he would be less likely 1o hit on such
an explaration in the Epi Mis condition than in
the Epi [gn condition for in the Epi Mis condition
both the experimenter and the dectorhave wld him
that the effects of the injection would be guite-dif-
ferent from what he actually feels. The effect of
stich instructions is probably to make it more dif-

1

ficult for the subject himself to hit on the alterna-
tivee explanation described above. There is s
evidence o support this analysis. In dpen-2#
questions in which subjects deseribed their
mood state, 28% of the subjects in the Epi
condition made some connection between the in-
jection and their bodily state compared with the
16% of subjects in the Epi Mis condition who did
50, It could be considered, then, that these three
conditions fall along a dimension of appropriate-
ness, with the Epi Inf condirion at one extreme
and the Epi Mis condition at the other.

Comparing the placebo to the epinephrine con-
ditions, we note a pattern which will repent itsell
throughout the data. Placebo subjects are less -
rhonc than either Epi Mis or Epi lzo subjects but
somewhat more euphoric than Epi Inl subjects.
These differences are not, however, statistically
significant. We shall consider the epinephrine-pla-
cebo comparisons in detail in a lmér section of
this paper following the preseniation of additional
relevant diata. For the moment. it is clear that, by
sell-report manipulating appropriaieness has had
a very strong effect on euphoria.

Behavior. Let us nextexamine the extent towhich
the subject’s behavior was affected by the experni-
menlal manipulations. To the extent that his mood
has been affectad. one should expect that the sub-
jectwill join i the stooge s whirl of mianc activ-
ity and initiate similar activitizs of his own. The
relevant dara are presentad in Table 3.3, The cal-
umn labeled “Activity index™ presenis summury
figures on the extent to which the subject joined
in the stooge’s acuvity. This is a weighted index
which reflacts both the nature of the activifies in
which the subject engaged and the amount of tinme
he was active. The index was devised by assign-
ing the following weights to the subjzet™s aclivi-
ties: S—fhula hooping: 4—shooting with slingshot:
3—paper airplanes: 2—paper baskatballs: 1—
doodling; O—does nothing. Preiest scaling on 15
college students ordered these activites with re-
spect to the degree of euphoria they represenred.
Arhitrary weights were assigned o that the wilder
the activity. the heavier the weight. These weights
are multplied by an estimate of the amount of tume
the subject spant in each activity and the sumned
products make up the activity index for each sub-
ject. This index may be considersd o measure of
behaviorsl euphoni. It should be noted than the same
betwean-condition relationships hold for the two
components of this index as for the index itself.




TABLE 3.3. Behavioral indications of Emotional State

In the Euphoria Conditions
Mean number
Activity of acts
Condition N index Inftiated
Epi Inf 20 1272 20
Epd Ign 25 1828 56
Epi M= £5 22 58 =4
Plazeba 26 16.00 S
D valus v
Activity

Comparison Index Initiates
Epi Inf vs. Epi Mes 05 03
Epi Inf vo. Epd Ign ns 08

ar inf nE ns

Tested by ycomparson of ihe propa tion of subijects in
e cordon Iating nes acls

The column labeled “Mean number of 2cts ini-
tiated” presents the data on the exient to which
the subject deviates from the stooge's routine and
initiates euphoric activitics of his own.

On both behavioral indices, we find precisely
the same pattern of reletionships as those obtained
with self-reports. Epi Mis subjects behave some-
what more euphorically than do Epi Ign subjects
who in turn behave more cuphorically than do Epi
Inf subjects. On all measures, then, there is con-
sistent evidence that a subject will take over the
stooge’s cuphoric mood 10 the extent that ha has
no other explanation of his bodily stute.

Again 1t should be noted that on these behav-
ioral indices, Epi lgn and Epi Mis subjects are
somewhat more euphoric than placebo subjects bui
not significantly so.

Anger: Seif-report. Before presenting data for
the anger conditions, ong point must be made about
the anger manipulation. In the situation devised,
anger, if manifested, is most likely 1o be direeted
ot the experimenter and his annoyingly personal
Guestionnaire. As we subsequently discovered, this
Wis rather unfortunate, for the subjects. who had
volunteered for the experiment for exirh points on
their final exam. simply refused to endanger these
Points by publicly blowing up. adm:{ung their ir-
Atation to the experimenier’s fice or spoiling the
questionnaire. Though as the reader will see, the
Subjects were quite w villing to manifest anger when
they were alone with the stooge, they hesitated 1o

50 on muterial (self-ratings of mood and ques-
liannaire) that the experimenter might see and only
after the purposes of the experiment had been re-
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vealed were many of these subjects willing to.ad-
mit to the experimenter that they had bees w
or irpitated, N
Thus experimentally unfortunate si ‘it
much forces us to rely on the behavioral i '
derived from observation of the subject m
ahly private interaction with the stooge, We do,
however. present datn on the self-report scales in
Table 3.4. These figures are derived in the same
way as the figures presented in Table 3.2 for the
cuphoria conditions, that is, the value checked on
the irritation scale is subtracted from the value
checked on the happiness scale. Though, for the
reasons stated above, the absolute magnitude of
these figures (all positive) is relatively meaning-
less, we can, of course, compare condition means
within the szt of anger conditions. With the happi-
ness-irritation index emploved. we should, of
course, anticipate precisely the reverse results from
those obtained in the euphoria conditions: that is,
the Epi Inf subjects in the anger conditions should
ngain he less susceptible 10 the stooge’s mood and
should, therefore, describe themselves os in a
somewhat happier frame of mind than subjects in
the Epi Izn condition. This 15 the case; the Epi Inf
subjects average 1.91 on the self-report scales
while the Epi 1gn subjects average 1.39,
Evalusting the effects of the injections, we note
again that, as antcipated, Epi Ign subjects are
somewhat less happy than placebo subjects but,
once more, this is not a significam difference.
Behavior The subject’s responses to the stooge,
during the period when both were filling o their
guestionnaires, were systematically eoded to pro-
vide a behavieral index of anger. The ¢oding
scheme and the numerical values attached to each
of the categories have been diescribed in the meth-
ndology section. To arrive af an “Anger index”™ the
nomerical value assigned to a subject’s responses
to the stooge is sumimed together for the several
units of stooge behuvior. In the coding scheme

TABLE 3.4. Seif-Report of Emotional State in the Angsr
Conditions

Salf-
Reporl
Condition N scoles Comparison p
Enl Ird 22 1M Epeinfvs Ep 08
ian
Epi lgn 73 132 Plcsbova Ep s
lgn or Int
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used, a positive value to this index indicaies that
the subject agrees with the stooge's comment and
is growing angry. A negative value indicates that
the suhject either disagrees with the stooge or ig-
nores him,

The relevant data are presented in Table 3.5. For
this analysis, the stooge’s routing has been divided
into twio phases—ihe first two units of s behav-
jor (the “long" questionnaire and *“'What did ] have
for breakfast?™) are considered essentially neutral
revealing nething of the stooge’s mood: all of the
following units are considered “angry” units for
they begin with an irritated remark about the
“pells” question and end with the stooge’s Tury as
he rips up his questionnaire and stomps out of the
room. For the neutral units, ngreement or disagree-
ment with the stooge’s remarks is, of course, mean-
ingless as an index of mood and we should antici-
pate no difference hetween conditions. As can be
seeqn in Table 3.3, this is the casc.

For the angry units, we must, 0f COUrse, antici-
pate that subjects in the Epi lgn condition will be
angrier than subjects in the Epi Inf condition. This
is indeed the case. The Anger index for the Epi
lgn condition is positive and large, indicating that
these subjects have become angry, while in the Epi
Inf condition the Anger index i3 slightly negative
in value indicating thal these subjects have Failed
to catch the stooge’s mood at all. I seems clear
that providitg the subjéct with an appropriate ex-
planation of his bodily statz greatly reduces his
tendency 1o interpret his state in terms of the cog-
nitions provided by the siooge’s angry behivier

Finally, on this behovioral index, 11 can be seen
that subjects in the Epi Ign condition are signifi-
cantly ungrier than subjects in the Placebo conds:
tion. Behaviorally. a1 least, the injection of epi-

TABLE 3.5. Behavioral Indications of Emotional State in the
Anger Condifions

Neutral Anger
Condtion N units units
Ep. Inf 22 +0.07 -0.18
Epilgn 23 «0.30 =228
Plazebo 27" -0.08 -n7a
Comparson Tor anger units g
Epi Inf v& Ep Ign =<1
Epi Ign va. Pleosbo <05
Placeba va, Ef lrd ns

“Fior onm subect mihmcondition Ihe SOuna Sysiarm want cead
g 1Ho chasRser couild NoL of Courss. Co0e TS tEa SN

nephrine appears (o have led subjects to an an

grier state than comparable subjects who recgive
placebo shots. =t

£ ONEOSATION OF DATA TO THEQORENGAS
ENSZ2TITIONS

Now that the basic data of this study have been
presented. let us examine closely the exient 10
which they confonm 1o theoretical expectations. If
our hypotheses are correct and if this expenmen-
tal desien provided a parfect tes) for the<e hypoth-
gges, it should be anticipated that in the euphoria
condinions the degrze of experimentally produced
euphoria should vary in the following fushion:

Epi Mis = Epi [gn > Epi Inf = Placebo

And m the anger conditions, anger should con-
frriite the following pattem

Fpi 1gn > Epi Inf = Placebo

In both sets of conditions, it is the case that
engarional level in the Epi Mis and Epi Ign condi-
tions is considerably greater than that achieved in
the carresponding Epi Tnf conditions. The resulis
for tls2 Placebo condition. however, are iunbigu-
ous for consistently the Placebo subjects fall be-
tween 1he Epi lzo and the Epi Inf subjects. This is
a particulacly roubling pattern for it makes itim-
possible 10 evaluste unequivocully the eficers of
the stie of physiological arousal and indeed raises
serious quastions uboul ourentire theoretical struc-
tur¢. Thouch the emotional level is consistently
ereaer inthe Epi Misand Epi lzn conditions than
in the Placebo condition, this differance is signifi-
cant ot accepiable probability levels only in the
anger sonditons.

I order woexplore the problem further, let us
exanias the experimental factors identificd ear-
lier: which might have acted o restrain the emo-
tional l=vel inthe Epi lgn and Epi Mis conditions.
Az was pointed out earlier, the ideal t2st of our
first two hvpotheses requires an expertmental setup
im whish'the subject bas flaty no way of evaluur-
ing his state of physiological arousal other than
by means of the experimentally provided cogni-
lions. Had irbeen possible to physiologically pro-
duce o <tz of sympathetic activation by means
other t=an injection. one could have approached
thiz experimental ideal more closely than in the
presant sstup. As it stands, howsver. ther 15 al-
was s L reasonutile alternative cognition availuble



TABLE 3.6. The Effects of Arributing Bodily State to the
Injection on Anger in the Anger Epi lgn Condition

Anger
Condition N Index g
Sallinformed suhiacts 3 -187 ne
Othars 20 +2.5B ng
Selliniormean ve, 05
Others

to the aroused subjeci—he feels the wiy he does
because of the injection. To the extent that the sub-
ject seizes on sach an explanation of his bodily
state, we should expect that he will be uninfly.
enced by the stooge. Evidence presented in Table
3.6 for the anger condition and in Table 3.7 for the
cuphoria conditions indicates that this is, indacd,
the case.

As mentioned earlier. some of the Ep lgn and
Epi Mis subjects in their answers to the open-gnd
questions clearly attributed their physienl state 1o
the injection, €.2., “the shot gave me the shivers™”
In Tables 3.6 and 3.7 such subjects are labelad
“Self-informed ™ In Table 3.6 it ean be seen that
the self-informed subjects are considerably less
angry than are the remaining subjecrs: indeed, they
arenotangry at oll. With these self-informed sub-
jecs eliminated the difference betweer Epi lgn
and the Placeho conditions 1s significant at the .01
level of significance

Precisely the same pattern is evident in Table
3.7 for the euplwria conditions, In both the Epi
Mis and the Epi 1an conditions, the self-informed
subjects have considerably lower sctivity indices
than do the remain ng subjects. Lliminating self-

TABLE 3.7, The Effects of Aftributing Bodity State tothe Infection
T_Elg_hiua_m the: Euphoria Epl Ign and Epi Mis Conditians

Epi lgn

e -

Activity
S, N Index g
S infor myga Sutyzrte 5 11.53 15
Cthars i7 Fi4 s
-JFH:lm-LEg Ve 05
Otharg
-‘--'_'-——\___
— Epi Wiz
Activity
g::::“”-‘ﬁiﬂ Subjects 5 1240 ns
3 -
: 20 2570 s
Eﬂ'ﬂdwm&; Ve T
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informed subjects, comparison of both of these
condilions with the Placebo mndiﬁmyid;ﬁﬁm—'
ference significant a1 the .03 leve] of si ificance.
1t should be noted, too, that the self-infam s
Jects have the same séore on the activity index as,
4o the experimental Epi Inf subjects (Table 3.3)

I would appear, then, that the experimental pro-
cedure of injecting the subjects, by providing an
allernative cogmition, has, o some extent, obscured
the effects of epincphrine. When account i taken
of this artifact, the evidence iy good that the state
of physiological arousalis a nEcessary Component
of an emotional experience for when salf| nformied
subjects are removed, epincphrine subjects give
consistent indications of greater emationality than
do placebo subjects

Lei us examine next the fact tha consistently
the emotianal level, hoth reported and behavioral,
in Placebo conditions is greater than that in the
Epi Inf eonditions. Theoreticall ¥, of course, it
should be expected that the two conditions will be
equally Jow, for by assuming that emotional stale
is @ joint function of a state of physiological arousal
and of the approprintzness of a coEnition we are,
in effect, assuming a multiplicative funclion, so
that if either component is uf Zzero, emotional level
s 6l 2ere. As noted carier this cx pectiation should
brold if we can be sure that thers is na sympathetic
activation in the Placebo conditions. This assump-
tion, of course, is completely unrealistic for the
tjection of placebo dees not prevent sympathetic
activation. The experimenial situstions were fairl ¥
dramatic and certainly some of tic placebo suh.
jects gave indications of ph ysinlogical aronssal, If
our gencral line of reasoning is correct, it should
be amticipated that the emotional level of subjacis
who give indications of sympaihetic aetivity will be
greater than that of subjects who do noe. The reol-
evant evidence is presenated in Tables 3.8 and 3.9,

As an index of sympathetic dstivaion we shall
use the most direct anduneguivocal medsure avail-
able-—change in pulse rate. It can be seen in Ta ble
3.1 thar the predoniinge patiem in the Piacebo can-
dition us a decreased in pulse rate. We shall Hi-
same, therefore. that those subjecrs whose pulse
increases or remains the same ive indications of
sympathetic activity while those subjects whpss
pulse decreases do not. In Table 2.8, for the eus
phoria condition. it is immediately clear thar syhb-
Jects who give indications of s Ympathetic activity
dre considerably more euphoric than are subjects
whao show no sympathetic activity, This relarion-
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TABLE 3.8. Sympathetic Activation and Euphoria in the
Euphoria Placzbo Condition

Activity
Subjects whose: N index P
Pulss decreased 14 1087 s
Pulss increased 12 2307 17
ar rarmainsd sams
Fulss decrease vs. pulze 02

Inoresse or same

ship is, of course, confounded by the fact that eu-
phoric subjects are considerably more active than
noncuphonc subjects—a factor which independent
of mood could elevaie pulse rate. However, no such
factor operutes in the anger condition where an-
ary subjects are neither more active nor talkative
than calm subjecis. It can be seen in Table 3.9 thay
Placebo subjects who show signs of sympathetic
activation give indications of considerably more
anger than do subjects who show no such signs.
Conforming 10 expectations, sympathetic activa-
tion accompanies an increase in emotional level.

It should he noted. too, that the emotional lev-
els of subjects showing no signs of svmpathetic
activity are quite comparable 1o the emotiona! level
of subjects in the paralle]l Epi Inf conditions (sce
Tables 3.3 and 3.5). The similarity of these sets of
scores and their unifermly low level of indicated
emotionality would certainly make it appear that
both factors are cssentinl to an emotional siate.
When cither the level of symipathatic arousal is
low or & completely appropriare cognirion is avail-
able. the level of emotionality is low,

Discussion

Let us summarize the mujor findings of this ex-
perimem and examine the exfent 1 which they

TABLE 3.9. Sympalthstic Activation and Anger in Anger
Placebs Condition

Acthaty
Subjects whose! » index g
Pulas des-aased B! =13 ris
FullEs increcsed - | =5.EQ s
or ramarned same
Fulss decrease v pulsa m

INcr=888 O Spme

A reduced by Tain Caes owing 4 fele of saund system in
DNE TESE BN BWARmBAarE falu i 1akes pults ' anpthar,
L]

suppert the propositions offered in the introdic-

tion of this paper. It has been suggested, first, that
given a siate of psyiological arousal for h '
individual has no explanation, he will label this
state in terms of the cognitions available (o him,
This implies, of course, that by mmlpum'@ﬁ
cognitions of an individual in such a state'we can
manipulnte his feelings in diverse directions. Ex-
penmental results suppaort this proposition for fol-
lowing the injection of epinephring, those subjects
who has no explanation for the bodily state thus
produced, give behavioral and sell-roport indica-
tions that they had been readily manipulabie into
the disparate feeling states of euphoria and anger.

From this first proposition, it must follow that
given a'state of physiological arousal for which
the individual has a completely sutisfactory expla-
nation, he will not lubel this state in 2rms of the
aliernative cognitions available. Experimental evi
dence strenzly suppaorts this expectation. In those
conditions in which subjects were injected with
epinephrine imd told precisely that they would feel
and why, they preved relatively immune o dny
effects of the manipulated cognitions. In the an-
ger condition, such subyects did not report or show
anger; in the euphoria condition. such subjecis
reponed themselves as far less happy than sub-
Jects with an identical bodily state but no adequare
knowladee of why they felt the way they did.

Finally, & has been suggesied that given con-
stant cognitive circumstances, an mdividual will
react emotionally only 1o the exient thal he expe-
riences a suie of physiological arousal. Without
wiking accoun! of experimental artifacks, the evi-
dence 1n support of this proposition is consistent
bt izntative. When the elfeets of “selfinforming™
iendencics in epinephrine subjects and of “seli-
argusing” tendencies in ploceho subjects are
pamaled out, the evidence stronzly suppons the
propoasition.

The patern of duta, then, falls reatly in line with
theoretical expeciations. Howaver, the fuct thar we
were [orced, to some extent, to rely on internal
analvses in order 1o partial out the effects of ex-
perimental armifacts inevitably makes our conclu-
sions somewhal tentative, In order (o further 1es
these propositions on the imeraction of cognitive
and physiological determinants of emotional st2.
a series of addinonal experiments, publishad else-
where. was destgned to rule out or overcome the
opeation of these artifacts. I the first of these, .
Schachter and Wheeler ( 1962 ) extended the range




of manipulated sympathetic activation by employ-

ing three experimental groups—epinephrine, pla-

ceba, and a group injected with the sympatholytic
agent, chlorpromazine. Laughter a1 a slapstick
movie was the dependent variable and the evidence
is good that amusement s a direct function of
manipulated sympathetic activation.

In order to make the epinephrine-placebo com-
parison under conditions which Would rule outthe
aperation of any self-informing rendency, two ex-
periments were conducted on rats. In one of these
Singer ( 1961) demonsurated that under fear indue-
ing conditions, manipulatad by the simultancous
presentation of a loud bell, a buzzer, and & bright
flashing light, ruts injected with epinephrine were
considerably more frightened than mis mjected
with a placebo. Epinephrine-injected rats def-
ecated, urinated, and rrembled more than did pla-
cebo-injected rafs. In nonfear comrol conditions.
there were no differences between epinephrine and
placebo groups, neither group giving any indica-
tion of fear. In another study, Latané and S.
Schachter (1962) demonsirated that rats injected
with epinephring were notably more capable of
avoidance learning than were ruts injected with a
placebo. Using 1 modilied Miller-Mowrar
shuttiebox, these investigators found that during
an experimental period invelving 200 massed tri-
als, 15 rats injected with epinephrine avoided
shock an average of 1012 trials while 15 placeho-
injected rats avernged only 37.3 avoidances,

Taken together, this body of swdies does give
srong suppon 1o the propositions which gener-
led these experimental t2srs, Given a state of sym-
Dﬂﬂl:!ir activation, for which ne immediately ap-
Proprage explanation is available. human subjects
Can be readily manipulated into stules of eupho-
M, anger. and amusemant. Yarying the intensity
oF sympathetic activation serves 1o vary the inten-
Sily of o variety of emotonal siates in both rats
and human sy bjects.

is us examine the implications of these lind-
Esand of this line of thought for problems in the
Fzﬁ'ﬂ #rea of the physiology of the emotions.
s ::"i! notedl in the introduction thal the numer-
Hudies on physiological differentiators of

- onal states have, viewed en masse. yielded

[ b cunclusive results. Most. though not all,
‘ H:h Studies have indicated no differences
i ﬁgﬁ © vanous emotional states. Since as hu-
'ﬁmml “Es "-{Ihﬂ'_l' than as scicntists; we have no
= Y dentifying, labeling. and distinauishing
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amang our feelings. the resulis of these sty
have long seemed ruther puzeling and poradexss
cal. Perhaps because of this, there hus been
sistent tendency to discount such results as .
ignorance or methodological inadeguacy and-lo
pay far more atiention to the very few studies
which demonstrate some son of physiological dif-
ferences among emotional states than to the very
many studies which indicate no differences ar all.
It is conceivable, however, that these resulis should
be taken at face value and that emetional states
may. indeed, be generally charnctanzed by a high
fevel of sympathetic activation with few il any
physiological distinguishers among the many emo-
tional states. I this is correct, the findings of the
present study may help to resolve the problem.
Obviously this study does ner rule out the possi-
hility of physiological differences among the emo-
tional states, 1115 the case, bowever, thut ziven pre-
cisely the same state of epinephrine-induced
sympathetic activation. we have, by means of cog-
nitive manipulations, been able w produce i our
subjzcts the very disparate states of euphoria and
anger. lt may indeed be the case that cognitive fac-
rors are major determines of the emotional labeis
we apply to o cognitive siate of sympathetic
arcusal.

Let us ask naxt whether our results are specific
to the state of sympathetic activation or if they are
generalizable to other siates of physiological
arqusal. It 15 clear that from our experimenis
proper, itis impossible to answer the question for
our studies have been concerned largely with the
effects of an epinephrine created state of sympa-
thetic arousal. We would suggest, however, that
our conclusions are generalizable 1o almost any
promodineed int2rmal state for wiinch no appropri-
ale explananon 1s available. This suggestion re-
ceives some suppoirt from the experience: of
Nowlis and Nowlis (1956) in their program of re-
search on the effects of drugs on mood. In their
work the Nowlises typically administer a drug 1o
eroups of four subjects who are physicitlly in one
another's presence and free o interact. The
Nowlises deseribe some of their results with these
aroups 45 follows

=

AL first we ustd the sony® drag forall 4 men: In
those weazions seconal, when conipared with &
Placebo, increased the cliecking of such words as
expansive. Torceful. courageous. during. slmed,
and impulsive. In oor statistcal analysis we were
confronted with the swbborn fact that when the
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same drug is given 10 all 4 men in a group. the N
that has to be entered into the analysis is 1, not 4.
This increases the cost of an already cxpensive
experiment by a considerable factor, but it cannat
be denied thar the effects of these drugs may be
and often are quite contagions. Qur first alicmpicd
<olution wis to run 1ests an groups in which each
smian had o different drag during the same AESSi0Nn,
such as | on scconal, | on benzedrine. | on
dramamine, and 1 on placebo. What does seconal
do? Cooped up with. say the egotistical benzedrine
partner, the withdrawn, indifferent dramimine
poriner, and the shightly bored lactose man, the
seconal subject reports that he is distraciible. dizzy,
drifting, glum, defiant, languid. sluggish, discour-
sged, dull. gloomy, lazy. and slow! This is nol the
report of mood that we got when 21l 4 men were
o seconal. It thus appears that the moods of the
partners do defmitely influence the effect of sec-
onal (p. 35300

It is not completely clear from this deseription
whether this “contagion” of mood is more marked
in drug than in placebo groups, but should this be
the case, these results would certainly support the
suzpestion that our findings are generalizuble (o
internal states other then that produced by an in-
jection of epinephnine.

Finally. ler us consider the implications of our
formulation and data for alternative conceptual-
izations of emotion. Perhaps the most popular cur-
rent conception of emotion is i terms of “activa-
tian theory™ in the sease employed by Lindsley
119511 and Woodworth and Schlosberg (1558). As
we understand this theory, il suggests that emao-
tional states should be considered as mt one end of
a continuum of activation which is defined in erms
of degree of sutonomic arousal and of electro-
encephalographic mensures of activation. The re-
sults of the experiment described in this paper do,
of course, suzeest that such o formulation is not
completely adequate. [tis possible 1o have very
high degrees of uctivation without a subject either
appearing to he or describing himself as “emo-
tipnal ” Cognitive Factors appear 1o be indispens-
ahle elenents in any formulation of emotion,

Summary

It is suggested that emotional stales may be con-
sidered a function of o stme of physiological
arousal and of a cognition appropriate to this state
of arvusal, From this follows these propositions:

W

L3

1. Givenastate of physiologicsl arousal for which
an individual has no immediate explanation, b
will Iabel this state and deseribe his feelin
terms of the cognitions available to him To the
extent that cognitive factors are polent deler-
miners of emotional skies, it should he anlics-
pated that precisely the same state of physio-
Jogical arousal “joy™ or “fury” or “jealousy™ or
anv of a great diversity of emotional labels, de-
pending on the cognitive aspacts of the situation.

2. Givenastate of physiological arousal for which
an individual has a completely appropriaie ex-
planation_ no evaluative needs will arise and
the individual is unlikely 1o label his feclings
in 18rnis of the alternative cognitions available.

3, Given the same cognitive circumstances. the
individual will reagt emotionally or describe
his feelings as emotions only to the exient that
he experiences a stale of physialozical arousal.

An experiment is deseribed which, together with
the results of other studies, supports thess prope-
SiNons.
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