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The Effect of Arousal on Emotional Recall

Introduction 

Many basic elements encountered during a lifetime

can act as stimulants. Stimulants in any form arouse

the sympathetic nervous system; they boost energy,

heighten alertness, increase activity, and generally

produce a pleasant feeling. When people experience

emotion, they are moved in some way, with feelings

similar to the effect produced by a stimulant. Willaim

James (1884), proposed that the autonomic nervous

system is more than just an indication of emotion.

According to James, it was the emotion. He took the

position of thinking that we cry because we are sad, we

tremble because we are afraid, and we attack because we

are angry, and said instead that the stimulus evokes

autonomic changes. As a result of this order of

stimulus and responses, we decide we are sad because we

cry, we are afraid because we tremble, and we are angry

because we attack. According to James, an emotion is

the perception of what is happening within the nervous

system as a result of a specific stimulus, and not the

cause of that change.

Schachter and Singer (1962), wanted to test the

relationship of emotion and physiological changes.

They used a stimulating drug to induce nearly the same

physiological state in two groups of people to see
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whether both groups reported the same emotion. They

then put their subjects in different situations to see

if the subjects would report the same emotion

regardless of the situation. They concluded from their

experiment that the physiological state is not the same

thing as an emotion, but it may be perceived as one of

several emotions. Despite the fact that two different

studies, by Marshall and Zimbardo in 1979 and Maslach

in 1979 (Kalat, 1990), failed to replicate Schachter

and Singer's results, they were right in calling

attention to cognition in relation to the labelling of

emotion. The important factor, relevant to this

research is that, not only is cognition of the

physiological arousal an important element in the

labelling of an emotion, but so too is physiological

arousal a determining factor in the perception of the

intensity of the emotion on recall.

Defining emotion 

However it is labelled or described, emotion still

requires defining. Many researchers have taken on this

responsibility and the suggestion of Mandler (1975), as

reported by Whissell (1991), is to ignore it. They
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recommend that a unitary definition not be forced, but

that data continue to be gathered until the question

answers itself, or until enough data exists to warrant

a serious effort at unification. So, with this thought

in mind and the vast extent of emotional representation

(e.g.,: fear, anger, love, etc.), the best we can do is

to suggest that emotion is a feeling marked by impulse

to outward expression and often accompanied by complex

bodily reactions (Whissell, 1984); therefore, the

operational definition of emotion, for the purpose of

this research, will be the arousal perceived by the

subjects to be his/her emotion.

The connection between emotion and memory 

The connection between emotion and memory is made

at the time of recall, and the timing of arousal

enhances memory by focusing attention to the event that

produces the emotion. This all relates to

Easterbrook's Cue Utilization Theory (Jubis, 1990, &

Burke, Heuer & Reisberg, 1992), which stated, in part,

that high arousal is associated with increased

selectivity of attention to that which is causing the
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arousal'. In addition to this increased selectivity, we

have the information from the research connecting

arousal and recall by McLean (1969) and Scott (1990),

showing that arousal induction can improve the

accessibility of delayed memory by increasing the

strength of the consolidation process that accounts for

the retaining of memory. Recall of events that

occurred during high arousal was superior to that which

occurred during low arousal.

Emotion is defined both in labelling and strength

by the degree of arousal at the time of the emotion

arousing event. The question still remains however, as

to whether the inducement of the physiological

responses by artificial means at the time of recall,

would also intensify the perception of that emotion on

recall even more. Would the effect of a stimulant at

the time of recall cause an individual to perceive the

recall of that emotion more intensely?

'Easterbrook's Cue Utilization Theory is that high arousal is associated
with increased attentional selectivity which, in extreme cases, may entail
neglect of environmental cues. Under low arousal, selectivity is low and cues
irrelevant to the situation and may be indiscriminantly attended to (Jubis,
1990). The only aspect of this theory relevant to this research is the idea that
high arousal is associated with increased attention.
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Anxiety at the time of recall (test anxiety) 

The only research found, relating arousal to the

time of recall, was that of test anxiety. Test anxiety

is not the recall of an emotional event, but it is

related to recall while emotionally aroused. It was

first thought that arousal in the form of anxiety

interfered with performance during tests. In the

instance of test anxiety, one would, on first

impression, think that this would demonstrate the

effect of emotion on recall. It does not. First of

all, test anxiety, in most cases, is not the recall of

an emotional event, and, the emotions, or more

precisely the arousal, felt at the time of the exam or

test, is a result of anxiety caused by the inability to

recall information. The test anxious response emerges

from cognitive interference and feelings of

helplessness from lack of effort, distress, anger,

disgust and/or shame. This response arises as the

result of difficult tasks, feelings of failure, or a

combination of the two, and is identified with a

decrease in performance on cognitive tasks (Arkin,

Detchon & Maruyama, 1982). Test anxiety can be

separated into two components, worry and emotionality,
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and worry is strongly related to impairment of

performance (Klinger, 1984). Klinger went even further

by saying that test anxiety is the effect of, rather

than the cause of, poor performance, and that test

preparation correlates with test performance.

The inducement of physiological responses 

When emotions, and the recall of emotions, are

studied in experimentation, one of the aspects to be

considered is the induction of emotional mood states in

the subjects to suit the experiment. The experimental

induction of emotional mood states and their

physiological responses during an event, or in a

specified task, is now known to produce a variety of

effects on memory and cognitive processes, (Ellis,

Thomas, McFarland and Lane, 1983). Results of the

effect of induced mood on the retrieval of memories of

actual life experiences has been rather consistent

(Teasdale and Russell, 1983).

In a search of the literature associating emotion

and recall, it was found that researchers studying the

effect of arousal on memory, as a result of arousal

induced at the time of the event to be remembered, used
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many different stimulants to induce arousal during the

event to be recalled. These included; alcohol and

white noise (Jubis, 1990), white noise (McLean, 1969),

loud or soft tone bursts (Hans Phaf & Wolters, 1986),

the recall of jokes told to students during exams [high

arousal] and the recall of jokes told to students

during lectures [low arousal] (Maher & Van Giffen,

1988), and sexual excitation (Scott, 1990), all of

which show that arousal at the time of an event not

only influences but also enhances the recall of that

event.

For the purpose of this research, the arousal of

emotion will be initiated by an actual life experience

and then a physiological state will be induced at the

time of recall by the use of a stimulant. The medium

selected for the purpose of stimulant for this research

is caffeine.

Caffeine as a stimulant 

Caffeine, a common ingredient in many popular

foods and drinks, is ingested daily in large amounts by

most people. 	 Although there are numerous studies on

the effect of caffeine, these have reported many



Arousal & emotional recall
Page 9

differing results, and, there was not one entry found,

in a search of the literature, on the effect of

caffeine in relation to its effect of emotional arousal

at the time of recall.

Earlier investigations had failed to find

behavioral effects from caffeine at doses below 200-300

mg., or amounts equal to 1.5 to 2.5 cups of average

strength coffee, yet Silverman and Griffiths, (1992),

have shown that doses as low as 32 m. of caffeine

improved auditory vigilance and reaction time without

affecting self-reports of mood; and, that individuals

could learn to discriminate up to as little as 10mg of

caffeine from a placebo. 	 The drug discrimination

procedures used by Silverman and Griffiths (1992), in

order to determine the limits of human sensitivity to

caffeine, revealed effects of dietary doses of caffeine

previously thought to be behaviorally and

physiologically inactive, thereby extending the known

limits of human sensitivity to caffeine.

Most findings on the effect of caffeine on the

autonomic and central nervous systems were described as

and included enhanced auditory vigilance and reaction

time (Silverman and Griffiths, 1992); nervousness,
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irritability, agitation, headache, tachypnea,

tremulousness, reflex, hyperexcitability and occasional

muscle twitching (Velever and Templer, 1982); sustained

attention and motor activity (Baer, 1987); profound

effects on recognition performance of high impulsives

after conceptual and acoustic acquisitions (Gupta,

1993); improved performance on a sustained attention

task, the logical reasoning task and semantic memory

tasks (Smith, Kendricks & Maben, 1992); and as a

treatment for apnea in premature infants, because it

increases the central nervous system's response to

carbon dioxide, (Eisenberg and Kang, 1984). Despite

all of these symptomatic aspects of caffeine, Smith,

Kendricks and Maben (1992) reported that caffeine had

no effect on free recall when administered at the time

of the event to be recalled, and both Smith et al.

(1992) and Silverman and Griffiths (1992) showed a

distinct consistency across gender in their responses

under the influence to caffeine.

Hypotheses 

Emotion has the possibility of affecting memory at

two different stages, first during the storage of
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material, a phenomenon, according to the amount or

research available, that is much studied; and during

recall, a phenomenon, according to the research

available, that has not been studied at all. During

counselling sessions, either group or individual, self-

help group meetings, or even the relating of an event

for any other purpose, such as, as a witness, the

recall of an emotional event could possibly be coloured

by the current physiological state of the person

recalling the event. Research has clearly demonstrated

that the physiological state could be induced and/or

aroused by something as simple and everyday as drinking

coffee or cola. If the physiological state of an

individual is aroused during the recall of the emotion,

is there an effect on the perception and reaction to

that memory?

The proposed hypothesis would be as follows:

Could arousal, induced using caffeine as a stimulant,

cause an individual to perceive the experience of an

emotion on recall more intensely than how the emotion

was originally experienced? I would like to suggest

that yes, the perception of an emotion on recall is not

always the same as the original experience, the recall



Arousal & emotional recall
Page 12

would be affected by the present physiological state of

the subject, and the ingestion of stimulants could be

the probable cause.
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Abstract

It is habitual, when relating traumatic events during

counselling sessions, self-help meetings, or as

witnesses, to accompany this communication with cups of

coffee. This research investigated whether caffeine-

induced arousal during recall causes perception of

emotions differently from when originally experienced.

Twenty Algoma University students watched an

emotionally charged movie and immediately answered a

questionnaire on how intensely they perceived their

emotions during the movie. Two days later, the

subjects' physiological state (arousal or non-arousal)

was manipulated by either 200 mgs of caffeine

(stimulant) or a placebo (non-stimulant). They then

answered the questionnaire again. When arousal is not

present at recall, the perceived intensity of emotion

diminishes. When arousal is present at recall, the

perceived emotion is reestablished close to the

intensity experienced during the event being recalled.

What we consume does affect how we remember.
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The effect of Arousal on Emotional Recall

In Western society, when people relate traumatic

or emotionally-laden events in either group or

individual counselling sessions, self-help group

meetings, or even the relating of the event for any

other purpose such as being a witness, the social

custom is to accompany this type of communication with

cups of coffee. Caffeine, a drug found in coffee as

well as in other dietary sources such as chocolate and

soft drinks, is a common stimulant (Facts and

Comparisons, 1993) causing physiological arousal.

Physiological arousal manifests itself in such ways as

increased heart rate, blood pressure, sweaty palms and

fidgetiness, all of which are, according to William

James (1884), present during an emotive state.

Emotional arousal can affect memory at two

different stages, first, during the storage of

material, and second, during recall (Whissell, 1985).

The effect of emotional arousal during storage of

memory has been studied at great length, while the

effect of emotional arousal during recall has not been

studied. Research on emotion and recall shows that
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emotional arousal at the time of an event to be

recalled not only influences but also enhances the

recall of that event (Burke, Heuer, & Reisberg, 1982;

Ellis, Thomas, McFarland & Lane, 1985; Gupta, 1993;

Jubis, 1990; Kebek & Lohaus, 1986; Maher & Van Giffen,

1988; McLean, 1969; Phaf & Wolters, 1986; Scott, 1990;

Smith, Kendriks & Maben, 1992; Teasdale & Fogarty,

1979; & Teasdale & Russell, 1983). If high arousal is

responsible for increased attention during an event,

thus causing it to be more easily recalled, would not

the presence of high emotional arousal at the time of

recall as well, also intensify or enhance that memory,

causing the emotion to be perceived as having been more

intense?

The purpose of this research was to determine if

the ingestion of caffeine, immediately prior to the

recall of an emotional event, and the physiological

arousal resulting from this caffeine, affected that

recall, causing it to be perceived as more intense.

The hypothesis was that, under these conditions,

subjects would perceive their emotions as being equal

to or more intense than those experienced during the
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emotional event being recalled. Those subjects not

receiving caffeine at time of recall would have a

diminished perception of the intensity of the emotions

being recalled.

In order to test this hypothesis, subjects watched

an emotionally charged movie and two days later

conditions of arousal and non-arousal of subjects were

manipulated by the administration of either caffeine

tablets or a placebo. It was expected that those

subjects receiving the caffeine would recall the

perception of the emotions experienced during the movie

as being stronger or equal to those emotions perceived

at the time of the event.

Method

Subjects

The S's were 20 Algoma University students, 12

females and 8 males. An additional 2 females had

agreed to participate but were excused because they

were on medication. Six of the subjects were from the

a first year psychology class and they received some

course credit for each phase of the study in which they



Arousal & Emotional Recall

7

took part. The other 14, recruited from two marketing

classes, were volunteers and received no credit for

taking part.

The s's were told that the experiment concerned

the effects of caffeine on memory. They were kept

blind to the aspect of perceived intensity of emotion

on recall. All subjects signed a consent form

confirming they were in good physical health, were not

on any form of medication or drugs, had prior to taking

part in this research project ingested both caffeine

and Vitamin C (the placebo) with no adverse or allergic

reaction and were aware that they would be required to

take 200 mgs of caffeine or 500 mgs of Vitamin C orally

during part of the experiment.

In consideration of a potential ethical

requirement, Dr. E. Bedhun, a family practitioner in

Sault Ste. Marie, acted as advisor in regards to the

drug administration aspect of this research.

The emotional event

The emotion invoking event was in the form of the

movie "Shattered Dreams", This 27 minute production of
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the National Film Board of Canada, portrays the pain

experienced by a family when their youngest son commits

suicide as a result of schizophrenia, and they also

learn that another son is suffering from the disease.

This movie was selected because of its high emotional

content. None of the S's taking part in the study had

previously seen the movie.

Measuring instrument

A questionnaire was made up of several questions

pertaining to actual events that occured in the movie

watched by the S's. Buried within these questions were

questions about the strength of emotions encountered

during the movie. The relevant questions actually used

for measure were: Q8, "When Ben's mother spoke about

his illness, how sad did you feel?", Q12, "When Clem

spoke about Ben buying the gun, how sad did you feel?",

Q19, "When the two brothers were sitting by the

campfire discussing how the second brother had beat the

disease, how happy did you feel?". In each of the

listed questions, the scenario was stated first in an

attempt to invoke the emotion felt during the movie
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while reading the remainder of the question. The word

"you" was underlined to point out that the question was

in regards to the subject's own feelings.

The emotional words "happy" and "sad", determined

by Whissell (1981), to contain dimensions of high

arousal, were used in the relevant questions.

The S's were required to fill out the same

questionnaire during both Phase 1 and Phase 2. The

reply to these questions was marked on a likert type

scale, with only "very strongly" or "not at all" at

either end. The numbers 1 through 7 were on a

corresponding scale to the one used and was applied

when reading the data. Also included among the

questions were other 'not of interest' questions using

the same Likert type scale so that this was not a

distinguishing feature to the relevant questions.

Caffeine and placebo

Neither the caffeine tablets nor the placebo

require a prescription. The caffeine tablet used is

sold under the name "Stay awake", and its only active

ingredient is caffeine. Each tablet contains 100 mgs
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of caffeine which is comparable to one cup of brewed

coffee. The subjects in the experimental group each

received 200 mgs of caffeine (two tablets). The reasons

for selecting the tablets over an actual cups of coffee

were: control of caffeine content and amount was

ensured, the addition of milk and sugar to coffee did

not become confounding variables, and potential

subjects might not agree to drink black coffee.

All S's abstained from alcohol, coffee, tea,

colas, chocolate, or any other known product containing

a stimulant of any kind, for four hours prior to both

Phase 1 and Phase 2. Caffeine is metabolized in the

liver and excreted unchanged in the urine, and in the

adult, plasma half-life, on average is 3.5 hours (Facts

and Comparisons, 1993; Julien, 1992). For this reason,

the time of abstinence ensured that arousal, during

Phase 1, was a result of watching the movie, and during

Phase 2, the result of the caffeine tablets. This was

verified by a compliance check at the end of the

questionnaire.

The placebo used was simple Vitamin C. Vitamin C

is 'essentially nontoxic'.....with respect to safety,
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ascorbic acid (vitamin C) is ideal (Pauling, 1976, p.

139). The Wampole brand selected is non-chewable and

similar in appearance to the caffeine tablets. Each

contains 250 mg. of Vitamin C and has no stimulating

effect. Each subject in the control group received 500

mgs (two tablets).

Procedure

During Phase 1, all S's viewed the movie and

answered the questionnaire immediately afterwards. The

score attained here set a baseline for comparison to

the score attained in Phase 2.

Two days later, the S's returned for Phase 2.

When all were seated, each was handed an envelope. The

envelopes had been sealed and then, with the envelope

right side-up with the flap facing the experiementer,

were neatly sliced open, either up the left side or the

right side. The right opening envelopes contained two

caffeine tablets while the left opening envelopes

contained two placebo tablets. The envelopes were

piled alternately and handed out randomly to S's so

that the experimenter was blind to who was assigned to
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the experimental (caffeine) group or the control

(placebo) group. The S's were provided with water and

all took their tablets at the same time.

Since the peak level of caffeine in the plasma is

achieved 15 to 45 minutes after consumption (Facts and

Comparisons, 1993), S's waited twenty minutes after

taking the tablets. The S's had been informed in

advance to bring any reading or homework for this

period. After the wait, they answered the same

questionnaire they had answered immediately after

watching the movie. They were told to put their

answered questionnaire into the envelope that had

contained their pills. After all questionnaires were

handed in, the S's were debriefed and given a full

explanation of the experiment. They were encouraged to

ask any questions they had in relation to the study.

The scores from the caffeine group were compared

to the placebo group, and then both of these groups

were compared to their base-line score. This resulted

in a two-by-two within group repeated measures design.



Arousal & Emotional Recall

13

Results

In the questionnaire, question 19, asked how

happy the subject felt, while the other relevant

questions, 8 and 12, asked how sad the subject felt.

The scores for question 19 were inverted so the scores

for all questions moved in a continuous direction, from

very sad to very happy.

The data were treated using ANCOVA because the

scores at baseline (the emotional event) were different

for the two groups. The tests indicated that the main

effect, decrease of arousal from baseline to recall,

was significantly larger in the placebo group than in

the caffeine group, F (1,17) = 6.26 p < .023, for all

relevant questions, as demonstrated in figure 1.

Question 1 was the only one to show a decrease of

perceived intensity of emotion for the caffeine group

with an even greater decrease for the placebo group on

the same question. The remaining two questions showed

an increase in perceived intensity of emotion for the

caffeine group while the placebo group showed a

decrease.
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Insert fig. 1

As presented in figure 2, the mean scores for the

caffeine group at the time of the event (M = 4.3167)

showed very little change at the time of recall (M =

4.2833); while the mean scores for the placebo group at

the time of the event (M = 4.125) showed a significant

decrease at the time of recall (M = 3.7750).

insert fig. 2

Discussion

The results of this study clearly indicate that

when arousal is not present, the perceived intensity of

emotions on recall diminishes from the time of the

event to the time of recall. As expected, caffeine

produces profound effects on reestablishing the level

of perceived intensity of emotion at the time of

recall. It is notable that on questions 12 and 19, the

level of perceived intensity of emotion for the
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caffeine group increased rather than decreased.

It would be interesting to investigate the level

to which the perceived intensity of emotion increased

with more than the 200 mgs of caffeine, and also to

determine whether this increase is reestablished after

longer periods of time.

In summary, the present results indicate that

people who indulge in many cups of coffee while

relating pertinent, emotional events, should be made

aware that what they are ingesting could affect what

they are remembering.
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Figure Captions

Figure 1. Differences in scores from baseline (event)

to recall between the placebo group and the caffeine

group for the three relevant questions.

Figure 2. Decrease in mean scores of perceived

intensity of emotion for the placebo group and the

caffeine group from the time of the event to the time

of recall.
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