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ABSTRACT
Eighty-four medical students at the University of
Arizona were administered measures of self-esteem, medical
attitudes, social desirability, purpose in life,
satisfaction with life, state and trait anxiety one week
before their first cadaver dissecting experience.

On the

day of the experience, half of the subjects completed these
measures again in addition to a death anxiety scale just
prior to their first cadaver exposure.

The other half

completed these measures immediately after their first
cadaver exposure.

Results found main effects of self-

esteem with high self-esteem subjects endorsing higher
purpose in life and medical attitudes and lower state
anxiety and death anxiety.

Time by condition interactions

were found for state anxiety and purpose in life, with both
significantly higher in subjects assessed following
exposure to the cadaver.

Finally, a main effect for

condition was also seen with regard to fear of death, with
those exposed to the cadaver scoring significantly higher.
Implications with regard to terror management theory and
medical education were discussed.

In particular, the

results tend to support the notion of self-esteem as a
psychological buffer against the existential anxiety
resulting from an awareness of mortality.

Further, results

also suggest that cadaver dissection is a powerful
emotional experience for physicians in training,

9

significantly affecting their attitudes and requiring
sensitivity of medical educators to the psychological
impact of cadaver dissection.

--------

---
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INTRODUCTION
The impact of cadaver dissections on medical students
goes far beyond the simple process of learning gross
anatomy.

For most students, this is their first

confrontation with the irrevocable evidence of death.
Ironically, the cadaver that the novice medical stUdent
dissects during the first week of medical school is usually
his or her first professional contact with human bodies.
In addition, medical students are required to touch,
dissect, manipulate aggressively, and even to mutilate the
cadaver (Shalev & Nathan, 1985;

Horne et al., 1990),

thereby transgressing the universal taboo on Violating
human cadavers.

Such an experience is likely to create a

great amount of anxiety which must be mastered.

Kasper

(1969) calls the cadaver the student's first patient and
postulates a rather negative effect of dissections on
humanitarian attitudes.

According to Kasper, the

experience of working with cadavers creates an illusion of
omnipotence at having coped with death which impels the
student to denial, intellectualization, and contraphobic
bravado reactions.
Although medical students' attitudes toward death,
dying, and the elderly have been studied more extensively
during the last few years than at any time previously, few
attempts have been made to study the effects of the cadaver
experience itself systematically.

Many researchers
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postulate an association between the intensity of emotions
evoked by the dissection experience or patient death and
subsequent scholastic difficulties experienced by the
student, though there are few follow-up studies which
confirm this relationship.

In contrast to most

researchers, Becker, Geer, and Hughes (1981) argue that the
psychological impact of dissections is negligible and does
not merit the term "trauma".
Death, Dying, and the Medical Student
Most of the descriptive research conducted on firstyear medical students has found that one of the greatest
difficulties they encounter is in mastering their emotions
when dealing professionally with death (White, 1970;
Rosenberg, 1971; Barton, 1972; Carmel & Bernstein, 1987;
Benbow, 1990; MCCullough, 1992). Thus, the bulk of the
literature with regard to medical students and their
reactions to death has focused primarily on the presence of
death anxiety at various points throughout the medical
school experience.

Few deal with the cadaver dissection

experience itself.
Linn, Moravec, and Zeppa (1982) assessed medical
students' death anxiety before and after a 12-week surgical
clerkship and found that, although most did not change
their fears of death and dying, rigid, nonclinicallyinterested students changed negatively in their attitudes
about dealing with the dying patient's family.

The authors
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suggest the need for intervention in the medical curriculum
during the clinical years when students are experiencing
their first interaction with dying patients and their
families.

other cross-sequential studies confirm that the

attitudes of medical students regarding death, dying, and
the elderly are much more stable (some might say rigid)
over time and change little during the course of their
medical education (Powell, Thorson, Kara, & Uhl, 1991;
Thorson & Powell, 1991; Firth-Cozens & Field, 1991),
although it should be noted that most studies confirm that
medical students tend to start out with more positive
attitudes toward the elderly and less death anxiety than
the general population.
Vargo and Black (1964a), in a study of the
relationship between locus of control and death anxiety in
medical students, found that internals obtained
significantly lower mean scores on a death anxiety scale
when compared to the externals, suggesting that the
internally-oriented individual possesses qualities most
desirable for optimal performance as a medical student and
physician.

In a related study, Vargo and Black (1964b)

present correlational evidence that a heightened level of
death anxiety is associated with insecurity and self-doubt,
inadequate impulse-control, and intolerant attitudes toward
others in medical students.
Jordan, Ellis, and Grallo (1966) assessed death
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anxiety levels of medical students and compared them with
the death anxiety of graduate counseling students.

Results

suggested that medical students as a group may not be
particularly anxious about death in comparison with
graduate counselors and that their reported difficulties in
interacting with the terminally ill may be due to other
factors, such as lack of social skills.

Field and Howells

(1986) administered questionnaires to assess self-reported
death and dying worries of third-year medical students who
were beginning contacts with patients and were likely to
encounter death as part of their training.

Results showed

that the student's own dying was a source of few worries,
usually concerning pain.

For the death of a close other,

the breaking of relationships was the most salient concern.
The main worry expressed about interacting with dying
patients was the difficulty in communicating with them.
Firth-Cozens and Field's (1991) follow-up study of fourthyear medical students and junior house officers suggests
stability in these dimensions of the fear of death.

An

analysis of descriptions of strategies used by medical
students to cope with patient death showed that passive
acceptance through rationalization was the most commonly
used (especially by men) followed by supporting the patient
emotionally or clinically, which was used more frequently
by women.
A recent descriptive study by Hull (1991) revealed
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that even 3rd and 4th year medical students have little
experience with death and what experience they have comes
from the deaths of friends or acquaintances rather than the
deaths of patients or close relatives.

They note that

early in this century when many families lost children and
young adults from infection and trauma and the overall
life-expectancy was lower, a person in his or her 20's
would likely have had numerous experiences with death and
dying.

At the end of the 20th century, however, death has

become sanitized, occurring primarily in institutions out
of sight and mind of most, and the majority of people
rarely see dead bodies.

When suddenly faced with death

today, most people turn to physicians as supposed experts,
even though most newly qualified doctors have little death
experience themselves.

Indeed, even experienced emergency

room physicians, who encounter numerous deaths per year,
acknowledge a need for further training in how to inform
families of the death of a loved one and otherwise respond
with humanity and compassion to the death of a patient
(Schmidt & Tolle, 1990).
A number of researchers have evaluated pilot programs
designed to teach medical students and residents how to
care for terminally ill patients.

Bloch (1976) was one of

the first to propose that instruction on death and dying be
made compulsory during the first two years of medical
school and should also stress the importance of elaborating
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the implications of dissection at that time.

Martin and

Wylie (1989) describe a seven-day course offered annually
since 1979 to third-year medical students at the Southern
Illinois University School of Medicine.

Their course uses

lectures, audio-visual aids, as well as group and
individual sessions to enhance self-awareness and the
practical application of the material in clinical settings.
Black, Hardoff, and Nelki (1989) have suggested an
effective and innovative mixture of small group discussion
and psychodrama incorporating videotaped role-playing to
help medical stUdents to understand the emotional impact of
bad news on patients.

Davis (1989) describes a compulsory

program to teach internal medicine residents humanistic
skills for notifying survivors of a patient's death at the
Oregon Health Sciences Center.

This pr.ogram also uses

role-playing as the primary technique to model humanistic
attitudes and behavior for residents.

Volunteers from a

local hospice play the role of survivors and give residents
feedback following the role-playing.

The program has been

evaluated as highly useful and relevant by the residents
themselves, who report that they can generalize the skills
learned by applying them to other interactions with
patients, such as the delivery of bad news in other
settings (e.g., a new diagnosis of cancer).

Similar

interventions with comparable success have been reported by
Tolle, Cooney, and Hickam (1987) and Kaye (1991).
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However, most courses on death and dying for medical
students are not so extensive.

Hermann, Gunn, & Dickinson

(1991) conducted a survey of 111 medical schools and found
that 12 of the schools provided no formal teaching in death
and dying, 51 schools taught death and dying as a module of
a larger required course, 30 provided one or two lectures
on the topic in the first two years, and 18 offered an
elective.
The Cadaver Experience
One of the more interesting studies specifically
relating to cadaver dissection described a program at the
case western Reserve school of Medicine designed to
humanize the experience of medical students with cadavers
and provide a form of psychological closure to the
students' first encounter with death (Schotzinger & Best,
1988).

Beginning with an orientation and concluding with a

memorial service, the program enables students to recognize
and address their feelings and provides a salient endpoint
for the cadaver experience.
In one of the few studies evaluating the effects of
the initial dissecting experience itself, Gaskell (1985)
had medical students rate their enthusiasm and reluctance
at seven points along a time sequence starting from the
night before to the completion of their first dissection
experience.

One group of medical students carried out the

ratings immediately after their first use of the dissecting
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room, another carried out the same ratings during the
dissection, and a naive group of psychology students were
asked to imagine a first visit to the dissecting room and
rate their imagined feelings in the same way.

Results

showed that the gradients for reluctance for the two
experimental groups rose to maxima at the point of entering
the dissecting room and are discussed as meeting the
predictions of approach-avoidance theory.
In an early descriptive study, penney (1985)
administered questionnaires to medical students at the
beginning of the dissection experience and 14 months later
near the end of the experience.

Results indicated that

students experienced strong anxiety reactions to
dissection, including nausea, fainting, loss of appetite,
sleeplessness, and nightmares.

The experience had profound

effects on their thinking toward life and death and raised
concerns about their objectivity and compassion.

Most

students indicated a need to discuss their feelings and
feel more prepared for the first dissection experience.
One of the more thought-provoking studies pertaining
to medical students' reactions to dissections has been done
by Shalev and Nathan (1985) in which they describe the
results of questionnaires administered to 137 medical
students during the last week of the dissection period.
The authors posit a shift in attitudes on the part of
medical students from a highly emotional reaction at the
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beginning of the course to a stage in which they dissect
with no apparent distress and divide this process into four
successive phases:

psychological preparation for

dissection, acute reaction at first exposure to cadavers,
progressive development of coping skills, and equilibrium/
stabilization.

The first exposure of students to human

cadavers is usually accompanied by severe anxiety.

In the

absence of any real threat, the source of the stress is the
imaginary and symbolic import of the event.

This acute

reaction at first exposure to human corpses is
characterized by very anxious attempts on the part of the
students to differentIate themselves from the cadavers.
They ask themselves many questions concerning the finality
of death and the significance of life.

The emotional

reactions during this phase are described by the students
in terms that include all the usual physical and
psychological symptoms of acute anxiety:

dryness of the

mouth, butterflies in the stomach, and confusion.

Typical

behavior includes social attachment through group
formation, rituals of identIfication like shaking hands
with the cadavers or giving them names, or complete denial
by turning directly to action and immediately working on
whatever there 1s to be done in the laboratory experience
without any emotional reaction.
There seems to be a major difficulty in reconciling
the denial of death and its evidence.

The students are
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suddenly placed in a situation where denial - the most
potent and universal defense mechanism - is insufficient
for the anxiety provoked by this salient death experience.
They may react either in an integrative way by exploring
the new situation and showing curiosity towards the person
the cadaver once was or they may try to reinforce their
failing defenses by dissociating the origin of the cadaver
from the social and ethnic group of the student him or
herself.

The main difficulty with this coping process,

according to Shalev and Nathan (1985) is that the same
pattern of defenses experienced during dissection might
tend to repeat itself in similar clinical situations.
students reinforced in the anatomy lab for using rigid
defensive attitudes in front of the cadaver might use these
same attitudes to cope with their anxiety in front of dying
patients.

They may avoid identifying with their patients

by reassuring themselves that the patient is a totally
different person and may, by virtue of remaining
defensively uninvolved in the emotional component of the
physician-patient relationship, lack the objectivity
necessary to evaluate the necessity of aggressive medical
interventions.

On the other hand, students who had reached

a "good" solution to their conflicts will face their next
professional confrontation with death confident that they
are able to deal with the situation and still meet the
needs of their patients.
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Gustavson (1988), a medical anthropologist, directly
participated in a medical school gross anatomy course, made
extensive behavioral observations, and transcribed comments
by class participants.

In addition, the students were

asked to write about their emotional reactions and thoughts
regarding human dissection in the context of their medical
education.

Content analyses were carried out on the

narratives in this purely descriptive study.

Two ideas or

themes brought up most frequently during the course were a
fear of becoming "desensitized" to the human body in the
process of dissecting the cadaver and particular emotional
reactions to the dissection process itself.

Specifically,

most students reported feelings of anxiety, disgust, or
dislike with first incisions and dissection of the
genitals, female breasts, as well as the head and neck
region.

Most students also commented on the relationship

of the human anatomy class to the overall process of
becoming a physician, with one student writing "it was as
if the anatomy class was the ticket to the rest of the
training necessary to become a physician."
Horne et al. (1990) surveyed 100 first-year medical
students regarding their preparation for and reactions to
their first encounter with a human cadaver in the
dissecting room.

The students were aware of psychological

and physical reactions to this experience, and although
they felt adequately prepared prior to the class, most

21

expressed a desire for greater preparation afterwards,
particularly through more discussion of the experience with
the anatomy staff.

A surprising number of the students

(62) had had prior exposure to a dead human body, which was
a significant moderator of their reactions.

The results of

this study suggest a need for improving both the
preparation for coping with dissection and the follow-up
opportunities for dealing with professional and emotional
issues raised during cadaver dissection.
In summary, although there exists some evidence that
death anxiety may have negative effects on some medical
students which may later impair their clinical functioning
and that the dissection experience is an early and powerful
stimulus for that anxiety, few studies have systematically
examined the effects of the initial exposure of medical
students to death during the cadaver experience.

Empirical

support Is needed for a theoretical framework capable of
explaining why some students become death anxious and some
do not in order to better understand how medical students
cope with death anxiety once it develops, and what, if any,
effects death anxiety has on the development and subsequent
clinical performance of the physician.
One interesting possibility concerned with the denial
of death and the effects of death anxiety on behavior is
terror management theory (Greenberg, Pyszczynski, &
Solomon, 1986; Greenberg, et al., 1990; Solomon, Greenberg,
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& Pyszczynski, 1991;

Greenberg et al., in press).

The

purpose of the present study was to test some of the tenets
of terror management theory by examining the effects of
self-esteem and denial on medical students confronted with
their own mortality during the dissection of human cadavers
in the anatomy laboratory.
Theoretical Basis for Terror Management
Terror management theory is derived primarily from the
work of Ernest Becker (1971, 1973, 1975), who attempted to
provide an integrated overview of human behavior and
motivation by bringing together similar insights from the
various social sciences.

Drawing heavily from disciplines

such as psychology, sociology, philosophy, and religion,
Becker proposed that most of the problems inherent to the
human condition are the result of a unique existential
paradox.

On one hand, only human beings are capable of

self-reflective and symbolic thought, which allows them to
stand high above the rest of the creatures on this planet.
As Becker explains:
Man has a symbolic identity that brings him
sharply out of nature. He is a symbolic self, a
creature with a name, a life history. He is a
creator with a mind that soars out to speculate
about atoms and infinity, who can place himself
imaginatively at a point in space and contemplate
bemusedly his own planet •.. this selfconsciousness gives to man literally the status
of a small god in nature •.. (Becker, 1973, p. 26)
On the other hand, this self-consciousness also allows
humans to reflect on their own creatureliness; of all the
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beings on this planet, they alone are aware of the fact
that they are temporal, physical entities which will
eventually die.

Furthermore, they are aware of the

apparent randomness and ruthlessness of events in the
world, which may result in a premature and unexpected
death.

This is quite a bind in which humankind finds

itself.

As Becker states, humans are half symbolic, half

animal; their symbolic capabilities take them far beyond
the realm of the physical and allow them to visualize
concepts such as perfection and immortality, yet they can
never quite escape their animal nature and the specter of
their ultimate death.
The striving for Immortality
According to Becker, one must understand this paradox
to fully understand the driving forces behind human
behavior.

Given the awareness and anticipation of an

ultimate and possibly premature and senseless death, people
would be absolutely terror-stricken and unable to function
in their daily lives unless they could somehow devise a
scheme to ensure their personal safety and secure a chance
for immortality.

It is this striving for safety and

immortality, therefore, which primarily motivates human
behaVior, as Becker states that "everything man does in his
symbolic world is an attempt to overcome his grotesque
fate" of death (Becker, 1973, p. 27).

If one is to truly

understand human beings, one must understand that they are
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animals who, above all else, are obsessed with overcoming
their animality and mortality.
The Need for Self-Esteem
Becker and terror management theory assume that human
immortality schemes are based on the acquisition and
maintenance of self-esteem.

The urge toward self-esteem

begins in infancy and childhood, long before the awareness
of death becomes a conscious and understandable construct.
The infant is a hopelessly dependent creature whose
greatest anxiety is "object loss," since the loss of the
protection and nurturance of the mother would result in
nonexistence.

However, the child quickly learns that this

anxiety can be eliminated by obeying the wishes of the
seemingly omnipotent parents; if it behaves properly, then
all its wishes are seemingly magically granted.

Being so

well nurtured and protected by those who apparently control
the world naturally promotes a feeling of primary
importance and self-value in the child; no physical harm
could ever come to someone so important.

As long as the

child exhibits the behavior desired by the all-powerful
parents, self-perpetuation is guaranteed.

Thus, we have

the foundation of the all important behavioral equation:
proper behavior

= self-esteem = anxiety-free

self-perpetuation.

action and

Although the behavioral modes for

maintaining self-esteem change as the child's consciousness
develops, the striving for self-esteem must continue
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throughout life to ensure freedom from anxiety.
As mentioned above, the child is forced to change the
way he or she acquires self-esteem for obvious reasons.

As

one becomes aware of one's own inevitable mortality, the
mortality and limitations of one's parents, and the actual
potential for unexpected physical annihilation, one
realizes that mere parental approval can no longer ensure
personal survival.

As the developing child becomes aware

of its creatureliness and vulnerability, it risks being
overwhelmed by fear and anxiety unless it can somehow find
a way to guarantee personal safety and self-perpetuation.
This is no easy task, given the stark reality of an animal
body and an inevitable physical demise.

However, as

discussed earlier, human beings are also symbolic creatures
who are able to conceptualize a meaningful universe
governed by permanent and immaterial forces.

Thus, they

are able to shift the source of their self-esteem from the
physical realm (parents) to the symbolic realm of secular
and religious cultural beliefs.

In this way, the promise

of personal safety and immortality can still be maintained
despite the physical limitations of human beings and the
potential terror of human existence.
culture as the Vehicle for Self-Esteem
The symbolic vehicle used for the continuation of the
striving for self-esteem and immortality is the man-made
system of beliefs and customs known as "culture."

Although
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obviously diverse, all cultural world views serve to allay
anxiety and promote self-esteem in a number of similar ways
(Becker, 1971; Solomon et al., 1991).

First of all, all

cultures provide a scheme which attributes meaning, order,
permanence, and stability to the universe.

Furthermore,

all cultures seem to have a sophisticated code of "proper"
behavior (e.g. customs, roles, taboos) through which
members can live good and meaningful lives.
Further, cultures attempt to minimize the fear
associated with death by providing the promise of some kind
of immortality.

This can be either a religious/spiritual

"life after death" immortality, or a cultural/symbolic type
of immortality obtained through culturally sanctioned
"immortality symbols" such as monuments or wealth.

In

either case, however, such immortality is available only to
those who obey the cultural prescriptions for proper or
valued behavior.

It is not enough to simply exist within a

cultural framework; fear of death can only be minimized by
the feeling that one is a valuable contributor to a
meaningful universal scheme, and is thus worthy of being
protected from annihilation by the powers that be.
Culture, therefore, allows the continuation of the
anxiety-reducing formula learned in infancy:

proper

behavior = self-esteem = safety and immortality.

As

described above, self-esteem within the cultural context is
the feeling of primary importance one obtains from making
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valued contributions to a meaningful universe.

Becker

refers to such meaningful contributions to one's culture as
"heroism."

Thus, the role of culture in human motivation

cannot be underemphasized; it provides a structure of
belief and behavior which allows for the continuous
achievement of heroism and self-esteem, which in turn
allows terror-free functioning and the hope (indeed, the
promise) of immortality.

Because of the important anxiety-

assuaging and immortality-assuring functions it serves,
Becker argues that culture is essentially sacred, and that
religion and culture are synonymous.
Obviously, not all members of a society derive meaning
and security from the dominant world view; each culture
usually has within it a number of subcultures and
countercultures.

However, as long as a given value system

has within it a code for heroic behavior, the urge toward
self-esteem can be pursued, and anxiety can be controlled.
In a more general sense, then, culture can be understood as
the behavioral prescriptions which enable the attainment of
self-esteem, recognizing that people will differ somewhat
in their broad interpretations of heroism.
If one loses faith in a particular cultural hero
system, there will be a strong and immediate urge to find
another value system which restores a sense of equanimity
and hope (e.g. conversion to a cult or a different
religion), since Becker posits that a person will be unable

28
to function effectively without a mechanism for heroism.
Furthermore, he argues that mental illnesses such as
depression and schizophrenia are in large part due to
"failures in heroism," meaning that the individual is
unable to derive self-esteem from the available cultural
schemes, and is forced to resort to private heroic
strivings which are maladaptive in nature (Becker, 1973).
simply stated, without culture, there can be no terror-free
functioning.
Because culture is the vehicle through which the hope
of immortality is maintained, one of the obvious
assumptions of terror management theory is that people are
highly motivated to uphold and promote their cultural
belief system, especially if reminded of what they fear
most - death.

No matter how elaborate and convincing

belief systems may be, none are able to completely protect
against the fear of annihilation; human beings are
constantly reminded of their own mortality by such day to
day occurrences as war, murder, accidents, and illness.

It

stands to reason, therefore, that self-esteem requires
constant bolstering through cultural means in order to
ensure terror-free functioning.

Affirmation of one's

culture must be a continuous, lifelong process.
Because terror management theory per se is a fairly
recent formulation, relatively few studies have directly
investigated its assumptions (these will be discussed in a
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separate section).

However, since the mechanisms of terror

management in general have always played a significant role
in human behavior, there are findings from a variety
research areas (e.g. death anxiety, self-esteem,
interpersonal attraction) which support the validity of the
theory.
The Fear of Death as a Motivator of Behavior
Despite the fact that the human capacity to anticipate
death is a widely discussed topic in philosophical and
religious literature, psychological researchers have
demonstrated a notable lack of concern for investigating
death's influence on human behavior (Alexander, Collery, &
Alderstein, 1957).

Why there has been so little research

in this area is an interesting question; perhaps it has
something to do with the fact that few people admit to
being overly concerned with their own mortality when polled
directly by questionnaire.

Despite the overt denial of

death anxiety among experimental subjects, however, more
subtle assessments have suggested that the fear of death is
indeed significant.

studies using word association tests

have demonstrated that response latency and autonomic
arousal (measured by galvanic skin response) are much
greater for death related words than for neutral words,
suggesting that reminders of mortality do in fact produce
an increase in anxiety (Alexander et al., 1957; Alexander &
Alderstein, 1958; Meissner, 1958).
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More recent studies have also shown mortality salience
to have a significant effect on behavior.

Osarchuk & Tatz

(1973) found that a presentation of slides and tapes of
death related scenes to subjects with deep religious
beliefs resulted in an increased affirmation of belief,
supporting the idea that reminders of death increase the
need to uphold one's values.

A study by Paulhus and Levitt

(1987) demonstrated that exposing subjects to death-related
words significantly affected self-evaluation through the
endorsement of trait adjectives; those exposed to such
words showed a much greater tendency to endorse positive
traits and deny negative ones, suggesting that the
awareness of mortality increases the need to bolster selfesteem.
The Need for Self-Esteem
Many authors and researchers have noted the strong and
pervasive need to acquire and maintain self-esteem, and the
influence of this need on human behavior (Allport, 1937;
Bowerman, 1978; A. Freud, 1981; Horney, 1937; James, 1890;
Kaplan, 1982; Kohut, 1977; Rank, 1959; Rochlin, 1965;
Rogers, 1959; Solomon et al., 1991; Sullivan, 1953; Tesser
& Campbell, 1980).

This research additionally suggests

that self-esteem deficits are associated with a variety of
psychological disorders (Wylie, 1979), especially chronic
anxlety (French, 1968; Truax, Schuldt & Wargo, 1968;
Winkler & Myers, 1963).

Furthermore, studies have
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demonstrated that when self-esteem is threatened, people
will employ a variety of cognitive and/or behavioral shifts
in order to protect it (Solomon et al., 1991).
Culture as the Vehicle for Self-Esteem
Much of the social psychological literature is
supportive of terror management theory's assumption that
self-esteem is derived and maintained through cultural
means.

Social comparison and consensual validation are the

main modes through which people evaluate themselves;
without a social basis for comparison, subjective
evaluations tend to be unstable (Festinger, 1954).

Thus, a

positive sense of self can only be obtained through
upholding the behavioral prescriptions of one's reference
group, and constant positive social feedback is necessary
to affirm the validity of one's beliefs.

Research in areas

such as conformity, obedience, and social approval seeking
has conclusively demonstrated the anxiety-buffering effect
of being accepted by other members of one's culture (Asch,
1958; Gergen & Wishnov, 1965; Milgram, 1974).

Additionally, terror management theory assumes that
any direct threat to the validity of one's culture is a
threat to one's mechanism for self-esteem, and therefore
needs to be defended against.

Evidence for this assumption

is found In a study by Batson (1975), who showed that those
with strong Christian beliefs became even more committed to
their faith when presented with plausible ev1dence that
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Jesus was not in fact the son of God.
Since culture is the vehicle through which self-esteem
is obtained, the lack of a firm and tenable belief system
should result in a significant degree of anxiety, and
should motivate an individual to seek reduction of this
anxiety through a more acceptable belief system.

Ullman

(1982) has noted that stress and anxiety seem to
characterize the childhood and adolescence of religious
converts, and that post-conversion functioning is often
characterized by a rigidity of beliefs not seen prior to
the conversion.

Furthermore, it has been shown that

following religious conversions, people report an increased
sense of purpose in life, and a greater sense of overall
equanimity (paloutzian, 1981).
Several recent studies have been specifically designed
to test the validity of terror management theory, and have
produced supportive results.

All are based on the general

assumption that if the fear of death is the major factor
behind the need for self-esteem and cultural affirmation,
then making physical mortality salient should result in
attempts to strengthen the cultural world view.

Nine

recent studies have supported this hypothesis (Greenberg et
al., 1990; Rosenblatt et al., 1989).

In addition, the

bolstering of self-esteem following exposure to death
related stimuli should lessen an individual's experienced
anxiety.
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Mortality Salience and Self-Esteem
In a study designed to demonstrate the anxietyassuaging properties of self-esteem (Greenberg, Rosenblatt,
Burling, Lyon, Solomon, & Pyszczynski, 1986), subjects were
exposed to an anxiety provoking videotape which included
scenes from autopsies and an electrocution.

Prior to

viewing this videotape, subjects had been provided with
personality feedback which was either highly positive or
generally neutral.

Con5i5tent with the prediction5 of

terror management theory, only those in the neutral
personality feedback condition demonstrated an increase in
self-reported anxiety relative to control subjects who
viewed a neutral videotape.

Those in the positive feedback

condition demonstrated much higher score5 on the R05enberg
(1968) self-esteem scale, supporting the idea that selfesteem buffers the anxiety induced by mortality salience.
To date, direct empirical investigation5 of the
validity of terror management theory have provided fairly
strong support for this theory's assumption that increasing
5elf-e5teem buffers the anxiety induced by mortality
salience.

However, death manipulations in the laboratory

are, for obvious reasons, limited in their impact.

The

cadaver experience that medical students undergo as part of
their human anatomy course in the first year of training is
a salient, real-life exposure to death which, according to
the literature, 5hould provoke significant anxiety in the
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students and provide an opportunity to study its effects in
a natural setting.
It would be expected that medical students with high
self-esteem would be able to manage existential anxiety
better and thus have higher post-dissection purpose in
life, life satisfaction, and commitment to medicine and
lower state and death anxiety.

Low self-esteem medical

students would, by virtue of having a "chink" in their
existential armor, have lower post-dissection purpose in
life and life satisfaction, higher state and death anxiety,
and a weaker commitment to their newly chosen world view of
modern medicine.

specifically, medical students with high

self-esteem would be expected to show no differences preand post-dissection on state and death anxiety; whereas
post-dissection high self-esteem subjects would be expected
to show higher self-esteem, purpose in life, satisfaction
with life, and commitment to medicine.

In contrast,

relative to low self-esteem pre-dissection subjects, lowself esteem post-dissection subjects would be expected to
score significantly higher on state and death anxiety and
significantly lower on self-esteem, purpose in life,
satisfaction with life, and commitment to medicine.
METHOD
Overview
The design was a 2 (mortality salient, nonsalient) x
2 (high or low self-esteem) factorial.

Subjects were
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administered a preliminary set of questionnaires for the
purpose of classifying them as either high or low selfesteem.

One week later they participated in the mortality

salience manipulation by attending their first human
anatomy dissection lab.

Half of them were administered the

dependent measures at this time while the other half
completed filler questionnaires.

Following the first

exposure to the cadavers several hours later, all subjects
filled out another packet of questionnaires containing the
dependent measures.

Thus, half of the subjects completed

the dependent measures for the first time immediately
following the cadaver experience while the other half
completed the dependent measures a second time.
Subjects.
The subjects were 84 first year medical students at
the University of Arizona College of Medicine.
Procedure.
All subjects initially filled out self-esteem, social
desirability, and state-trait anxiety scales as part of a
packet of information administered during medical school
orientation.

Information from the social desirability and

anxiety scales was used to determine the extent to which
the subjects were repressors using recently reported
techniques taking into account anxiety and defensiveness
scores.

Specifically, a repressor has been defined as

someone with low anxiety and high defensiveness (Hansen &
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Hansen, 1988; Davis & Schwartz, 1987).

This was done to

assess the subjects' tendency to repress in order to
determine if such tendencies contributed to their responses
on dependent measures.

The questionnaires were

administered at the beginning of a week-long orientation
for incoming medical students during which they f111 out
numerous psychological instruments for medical education
research purposes.
Approximately one week later, students participated in
their first anatomy laboratory experience.

This first day

typically includes two hours of classroom lecture and an
hour actually spent in the laboratory unbagging,
inspecting, touching, and otherwise preparing the cadaver
for dissection.

Students were instructed to complete the

initial packet of information handed out by the instructor
at the beginning of the class.

Half of these packets

contained the dependent measures and the other half
contained filler questionnaires.

The packets were

distributed by alternating rows so as to minimize subject
suspicion.

The students were also told that because the

purpose of the experiment was to assess individual
differences, they should not compare or discuss their
responses on the questionnaires with any of their
classmates.

Students then continued with the class as the

instructor previewed the human anatomy course and lectured
on some basic content.

Several hours later, the class
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moved to the human anatomy laboratory where they were
introduced to laboratory procedures and their cadavers.
During this initial session, the students "unbagged" their
cadavers and were urged to prod, poke, and otherwise
familiarize themselves with the cadaver.

Near the end of

the dissecting session, students were instructed to
complete another set of questionnaires before leaving.

All

students then completed packets containing the dependent
variables.

Thus, one group completed the dependent

measures only immediately after the cadaver experience
while the other group completed the dependent measures both
before and after the cadaver exposure, although direct
comparisons of pre and post cadaver responses within this
group were not of interest in the present study.
Instruments.
Preliminary Questionnaires.

The first packet filled

out by the subjects during their orientation one week prior
to classes contained the Rosenberg Self-Regard Scale
(Rosenberg, 1965), the Janis-Field Self-Esteem Scale
(Eagly, 1967), the Crowne-Marlowe social Desirability scale
(Crowne & Marlowe, 1960), the Spielberger State Anxiety
Inventory (Spielberger, Gorsuch, & Lushene, 1970), and the
Taylor Manifest Anxiety scale (Taylor, 1953).

These

measures were used to group the students into high and low
self-esteem as well as repressor conditions and assess
baseline anxiety.

Subjects also completed the purpose in
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Life Test (PIL), the Satisfaction With Life Scale (SWLS),
and several questions concerning attitudes toward medicine
and commitment to the medical profession.
Dependent Measures.

The dependent measures included

the Purpose in Life Test (PIL) (Crumbaugh and Maholick,
1964; Battista & Almond, 1973 - see Appendix B), the
Satisfaction with Life Scale (SWLS) by Diener, Emmons,
Larsen, and Griffin (1985), Boyer's Fear of Death Scale
(FODS) (Boyer, 1964; Lonetto & Templer, 1986), the
Spielberger State Anxiety Inventory (SSAI) (Spielberger, et
al., 1970), and a number of questions concerning attitudes
toward medicine and commitment to the medical profession
(see Appendix A).

In addition, the subjects were re-

administered the Rosenberg self-Regard scale, the JanisField Self-Esteem Scale, and the Spielberger Trait Anxiety
Inventory to assess any pre-post changes on these measures.
This procedure also allowed a comparison of these measures
to the first administration a week before to see if any
changes had occurred from that time to the laboratory
experience one week later.

In addition, students were

asked if they had had any experiences with cadavers in
previous laboratory classes or if they had experienced the
death of a close friend or relative in the last 12 months.
Those who indicated that they had were not included in
analysis of the data.
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RESULTS

Descriptive statistics reveal that the sample of 84
medical student subjects was comprised of 41 males and 43
females with a mean age of 24.9 years (sd

= 3.8 years).

A mixed 2 (pre-cadaver, post-cadaver) x 2 (high self-

esteem, low self-esteem) x 2 (time1, time2) x 2 (male,
female) ANOVA was then conducted to assess dependent
variable changes over time from the initial dependent
variable measurements made one week before the cadaver
exposure (time 1) to those made on the day of the cadaver
experience (time 2).

A significant main effect of self-

esteem on state anxiety was found,

~(1,72)

= 16.8,

with subjects high in self-esteem scoring lower (M
sd

~<.0001,

= 34.3,

= 9.5) on measures of state anxiety than subjects with

low self-esteem (M

= 41.8,

= 8.0).

sd

time was also found, [(1,72)

A strong effect of

= 10.9, R<.OOl, with all

subjects scoring significantly higher on state anxiety on
the day of the cadaver experience (M

= 38.4, sd = 8.8) than

at the initial measurement of state anxiety a week earlier
(M

=

35.6, sd

= 8.1).

Further, a significant interaction

effect (condition by time) was also found to be affecting
state anxiety,

~(1,72)

= 8.00,

~<.006).

Insert Table 1 about here

Post-hoc t-test analysis of the means presented in
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Table 1 indicates that, as would be expected, there was no
significant difference in reported state anxiety between
the precadaver group (M

= 35.5, sd = 9.5) and postcadaver

group (M = 35.4, sd = 8.9) one week before the cadaver
experience (t<l, ns).

Further, there was no significant

increase in state anxiety for the precadaver group from one
week before the cadaver experience
the day of the cadaver experience
ns).

(M

(M

= 35.5, sd = 9.5) to
= 36.1, sd = 9.9; t<l,

However, there was a significant difference between

the initial state anxiety reported by the postcadaver group
one week before the experience

(M

= 35.4, sd =

8.9) and

state anxiety reported by the postcadaver group following
the cadaver experience

(M

= 40.1, sd = 8.8; t=2.70, g<.Ol).

In addition, there was a significant difference between
state anxiety reported by precadaver subjects on the day of
the experience (M

=

36.1, sd

= 9.9)

and state anxiety

reported by postcadaver subjects following the experience
(M

= 40.1, sd = 8.8, t=2.25, g<.05.

A significant main effect for self-esteem was found
with regard to the dependent variable purpose in life,
[(1,72)

= 19.8,

g<.OOOO, with subjects higher in self-

esteem scoring higher on purpose in life (M
7.0) than those with lower self-esteem (M
9.0).

=

122.0, sd

=

= 113.4, sd =

The time factor approached significance, [(1,72)

=

2.81, g<.09, with subjects showing a trend toward higher

purpose in life from measurement a week before the cadaver
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experience to measurement of purpose in life on the day of
the cadaver experience.

There was again a significant

interaction between time and condition, [(1,72)

= 4.8,

I2.<.03.

Insert Table 2 about here

Post-hoc t-test analysis of the means in Table 2
indicates that there was no significant increase in selfreported purpose in life in the precadaver group from a
week before the cadaver experience (M

= 117.9,

just prior to the cadaver experience (M
i<1, ns.

= 9.8) to

= 117.6, sd = 9.2),

There was also no significant difference in

purpose in life between the precadaver group (M

= 9.2)

sd

and the postcadaver group (M

= 117.7,

the day of the cadaver experience, i<1, ns.

sd

= 117.6,
= 9.3)

sd

on

There was a

significant increase in purpose in life from the initial
measurement a week before the cadaver experience (M
115.6, sd

=

= 8.9) to the time immediately following exposure

to the cadaver (M = 117.7, sd = 9.3), i=2.11, I2.<.05.
However, this change is difficult to interpret since this
group started out significantly lower in purpose in life (M

= 115.6, sd = 8.9) than the precadaver group on initial
assessment one week before the cadaver experience (M

=

117.9, sd = 9.8), i=2.28, I2.<.05, in what is considered a
spurious finding.
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Bivariate Pearson ian correlations were also calculated
for the dependent variables of state anxiety and purpose in
life for both the precadaver and postcadaver conditions.
In the precadaver group,

~

= -.35,

Q<.03, whereas in the

postcadaver group, the dissociation of these two variables
is slightly stronger, yielding a correlation of

~

= -.47,

Q<' DOl.

Another significant main effect of self-esteem was
found, this time on the dependent variable satisfaction
with life, E(1,72)

= 25.2, Q<.OOOO, with high self-esteem

subjects demonstrating significantly higher life
satisfaction (M
esteem (M

= 31.3,

= 28.4,

sd

sd

= 2.4) than those with low self-

= 3.5). There was also a significant

main effect for sex, E(1,72)

= 6.2,

with women

~<.01,

scoring higher on satisfaction with life (M
3.2) than men (M

= 29.6,

sd

= 3.6).

= 30.1, sd =

With no other findings

emerging for the dependent variable satisfaction with life,
it was decided to factor analyze the items of the scale to
see if factors representing salient facets of satisfaction
with life emerged for separate analysis as dependent
variables.

However, only one factor consistently emerged

on principal components factor analysis.
With regard to attitudes toward medicine, there was
once again a main effect for self-esteem, E(1,72)
~<.04,

= 4.4,

with higher self-esteem subjects scoring higher on

attitudes toward medicine (M

=

29.0, sd

=

3.5) than low
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self-esteem subjects (M

= 27.0,

= 4.3).

sd

Interestingly,

there was again a strong, spurious finding of a condition
main effect on attitudes toward medicine,
~<.0004,

~(1,72)

= 14.0,

indicating that purely by chance subjects in the

pre cadaver group

we~e

significantly higher on attitudes

toward medicine (M = 30.8, sd = 4.0) than were subjects in
the cadaver group (M

= 27.6, sd = 4.0) one week before the

cadaver experience.

There was also a repeated measures

effect found on attitudes toward medicine, E(1,72)

= 12.2,

g<.0008, wlth subjects scoring significantly lower on

attitudes toward medicine on the day of the cadaver
experience (M

= 27.9, sd = 3.8) than they did a week before

the cadaver experience (M

= 29.2,

sd

= 4.0).

Because the attitudes toward medicine scale had been
developed expressly for the purposes of this study, it was
important to assess its factor structure.

Factor analysis

(principal components analysis, Varimax technique,
orthogonally rotated, factor loading cutoff of .4) of the
attitudes toward medicine scale consistently yielded three
factors which were subjectively labeled "positive attltudes
toward medicine as a profession" (items 3, 6, 9, and 10),
"personal commitment to a career in medicine" (items 2, 4,
and 5), and "personal satisfaction with medicine as a
career choice" (items 1, 7, and 8).
When using the first factor (positive attitudes toward
medicine as a profession) as a dependent variable in a
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mixed-design ANOVA grouping by self-esteem, condition, and
sex, significant main effects were found for condition,
= 7.08,

~(1,70)

~<.009,

and sex,

~(1,70)

= 7.61,

~<.007.

However, this main effect of condition on positive
attitudes toward medicine represents another spurious
difference between the groups on the premeasure, with
subjects in the cadaver condition scoring higher on
positive attitudes toward medicine as a profession (M
11.0, sd

(M

=

=

2.5) than subjects in the noncadaver condition

9.7, sd

=

In addition, women tended to score

2.2).

higher on positive attitudes toward medicine (M

= 2.5)

=

than did men (M

= 9.7,

sd

= 11.1,

sd

= 2.2).

There was a three-way interaction (time by self-esteem
by sex) effect found with regard to the second factor of
the medical attitudes measure (personal commitment to
medicine),

~(1,69)

=

6.24,

~<.01.

Insert Table 3 about here

Post-hoc t-test analysis of the means in Table 3
indicate that low self-esteem males scored significantly
lower on personal commitment to medicine one week before
the cadaver experience (M
self-esteem males (M

=

=

7.5, sd

8.0, sd

= .8) than did high

= 1.2),

t<2.87, £<.01.

self-esteem males also scored significantly lower on
personal commitment to medicine than low self-esteem

Low
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females one week before the cadaver experience eM
= 1.1), t<2.28,

~<.05.

= 7.9, sd

This same pattern held true on the

day of the cadaver experience, with low self-esteem males
scoring significantly lower on personal commitment to
medicine eM = 7.5, sd = .7) than high self-esteem males eM

= 7.9,

sd = 1.4), t<2.38,

~<.05.,

or low self-esteem

females eM = 8.0, sd = .8), t=2.94,

~<.01.

There were no

significant differences between any of the groups from time
1 to time 2.

There was also a trend for low self-esteem

females to score higher on personal commitment to medicine
on the day of the cadaver experience (M
than high self-esteem females eM
£<.10.

= 7.7,

= 8.0,

sd

=

.8)

sd = .8), £<1.76,

Thus, low self-esteem males demonstrated

persistently lower positive attitudes toward medicine than
high self-esteem males and low self-esteem females both one
week before the cadaver experience and the day of the
experience.

Interestingly, the trend is just the opposite

for females on the day of the cadaver experience, with low
self-esteem females scoring higher on positive attitudes
toward medicine than high self-esteem females.

All other

comparisons of the means presented in Table 3 were not
significant, t<1.0, ns.
A two-way ANOVA grouping by condition (precadaver
versus postcadaver) showed significant differences between
the two groups on a fear of death measure,
~<.04.

~(1,73)

= 4.00,

Fear of death was significantly higher for the
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group measured after cadaver exposure (M

= 26.4,

sd

= 4.3)

than for the group assessed just prior to the cadaver
experience (M

=

24.5, sd

=

3.9).

When self-esteem and sex

were added as grouping variables, self-esteem yielded a
significant main effect as well, [(1,72)

= 4.6,

~<.03.

Thus, subjects with low self-esteem endorsed a
significantly greater fear of death (M

=

26.4, sd

=

4.3)

than did those subjects with high self-esteem (M = 24.2, sd

=

3.8).

It should be noted that all of the repeated measures
analyses were also conducted without the top 20% of scorers
on social desirability, without the moderate scorers on
self-esteem, and without those subjects indicating prior
cadaver dissecting experience as well, all without
significantly altering the results reported above.

In

addition, all analyses were conducted grouping with both
the Rosenberg and Janis-Field self-esteem measures, also
with no substantive difference in results. Finally, the
categorization of subjects as repressors or non-repressors
based on the Davis and schwartz (1987) anxiety and social
desirability paradigm (specifically defining low state
anxiety/high social desirability subjects as repressors)
did not reveal any significant effects involving repression
as an individual difference.
DISCUSSION

The most consistent result is seen with regard to the
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main effect of self-esteem on the dependent variables of
state anxiety, purpose in life, satisfaction with life, and
attitudes toward medicine.

As mentioned above, subjects

higher in self-esteem reported lower state anxiety and
higher purpose in life, higher satisfaction with life, and
more positive attitudes toward medicine than did those
subjects with low self-esteem.

While these results do not

break any new theoretical ground in social psychology and
generally reiterate what self-esteem theorists have posited
in the literature for many years, they do emphasize the
pervasive importance of self-esteem as a highly adaptive
personality trait broadly impacting psychological
functioning - even for such high-functioning individuals as
medical students.

These data are also generally consistent

with terror management theory's view of self-esteem as a
critical psychological buffer against existential terror
and paralysis resulting from the awareness of mortality.
However, other aspects of the results are somewhat
disappointing (although not particularly difficult to
explain) from a terror management theory perspective.

The

lack of interaction effects of self-esteem by condition on
the dependent variables can probably be best understood by
looking at the descriptive statistics with regard to the
sample's self-reported levels of self-esteem.

In general,

these subjects possess rather high self-esteem as measured
by both the Rosenberg Self-Regard Inventory and the Janis-
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Field Self-Description Inventory.

Specifically, the mean

for the present sample on the Rosenberg is 35.3 (of a
possible 40), with a standard deviation of 3.5.

The mean

for the present sample on the Janis-Field is 70 (of a
possible 90), with a standard deviation of 9.2.

Of course,

these higher figures were not completely unexpected in this
group of high-functioning first-year medical students, but
these figures are significantly higher than those typically
seen in college undergraduates.

For example, Lyon &

Greenberg (1991) report a Rosenberg mean of 28.6 in a
sample of "normal" undergraduates.

After all, these are

medical students who have successfully competed for
admission to one of the most lucrative and prestigious
professions in our society, and are now just beginning
their professional training.

They are riding a crest of

self-esteem following admission to medical school but have
not yet experienced the day-to-day struggle of their
professional training, failed an examination for which they
studied for days, or become frustrated at the changing
nature of their profession or the real-world limitations of
their position and knowledge.

There are probably few

groups of individuals with Significantly higher self-regard
in our society than new medical students just beginning
their professional studies in a culture which reveres them
- with the possible exception of newly graduated MOs.
The main effect of condition (that is, whether or not
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subjects were assessed shortly before or immediately after
cadaver exposure) resulting in significantly higher fear of
death in medical students following cadaver exposure
obviously also fits well with terror management theory.
However, the finding that attitudes toward the medical
profession significantly decrease from initial measurement
a week before the cadaver experience to the day of the
experience is rather counter-intuitive from a terror
management perspective or even from a broader socialpsychological interpretation.

In fact, both dissonance

theory and terror management theory would predict that just
the opposite would occur.

That is, dissonance theory would

predict that medical attitudes would significantly increase
as medical students approach this uncomfortable but
unavoidable encounter with death in order to reduce
dissonance at having chosen a profession which requires
such experiences.

Similarly, terror management theory

would also predict increased commitment to medicine in
order to bolster the individual's commitment to the new
cultural world view which the student has just recently
adopted (in this case, the profession of medicine) which
demands and is in fact rooted in these and many other
intense, anxiety-provoking experiences with death.

Just

why medical attitudes decrease significantly from a week
before the cadaver experience to the day of the cadaver
experience is somewhat puzzling from the standpoint of
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these two theories.

Further, the apparently spurious

difference on medical attitudes between the two groups one
week before the experience is even more puzzling from the
standpoint of random assignment!
From a different point of view, however, the decrease
in attitudes toward medicine from one week before cadaver
exposure to the day of cadaver exposure and the lack of
condition effects for the personal factors of the attitudes
toward medicine measure are not so difficult to understand.
It may be that medical students, who have just been
required to poke, prod, handle, and otherwise "get to know"
their cadaver may find the experience unsettling enough to
cast some kernel of doubt on their decision to adopt this
new cultural framework of medicine in the first place.

It

is not difficult to imagine the question "is this what I
really want to do with my life?" running through their
minds as they unbag their cadaver, smell the formaldehyde,
notice the physical similarities between the cadaver and a
grandparent, wonder about the cause of death, and
anticipate the continued interaction with this same cadaver
over the course of an entire semester.

Although there is

ample evidence to suggest that repeated exposure to the
cadaver eventually desensitizes and distances the medical
student emotionally (McCullough, 1992), the initial
experiences may be sufficiently distressing to negatively
impact medical (as well as a host of other) attitudes and
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psychological characteristics.
Of course, it should be also noted here that both the
group assessed after cadaver exposure as well as the group
measured just prior to the cadaver experience demonstrated
a significant decline in medical attitudes over time.

That

is, the medical attitudes of all subjects were lower on the
day of the cadaver experience than they had been just one
week before.
this finding.

There are several plausible explanations for
One is that just the anticipation of the

first cadaver dissection experience is powerful enough to
negatively impact even the medical attitudes of those
subjects who have not yet been exposed to the cadaver, but
who are anticipating exposure in an hour or so.

Of course,

the alternative explanation for this finding is that some
other event or experience occurring within the time frame
of that first week and affecting all or most students has
somehow reduced medical attitudes from their original
level.

This will be discussed in more detail in the

section on medical education.
The lack of interaction effects for self-esteem by
condition notwithstanding, there are additional findings to
support broader aspects of terror management theory.

For

example, the tendency of subjects in the cadaver condition
to significantly increase their score on purpose in life
more than those in the pre-cadaver condition is consistent
with these individuals' need to "shore-up" their commitment
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to their chosen cultural framework, thereby reducing the
existential anxiety caused by the cadaver experience.
However, as mentioned above, this interpretation should be
made with caution since the cadaver group started out lower
in purpose in life (a spurious difference) at the initial
measurement a week before the cadaver experience.

In

similar fashion, subjects in the cadaver condition
significantly increased their state anxiety more than
subjects in the pre-cadaver condition as a result of their
exposure to the cadaver.

The relationship between state

anxiety and purpose in life is further elucidated by the
finding of a stronger negative correlation between the two
variables in post-cadaver subjects (-.47) than in precadaver subjects (-.35).

Thus, the tendency for state

anxiety to go down while purpose in life goes up (and vice
versa) is stronger in those subjects following exposure to
the cadaver than in those subjects not yet exposed.

It may

well be that the existential terror unleashed by the
cadaver experience drives the need for subjects to increase
their self-reported purpose in life, resulting in a better
"grounding" of the individual in the culture and reducing
anxiety.

While not exclusively supportive of terror

management theory by itself, this finding adds support to
the notion that the cadaver exposure is a particularly
salient shock to existential well-being and requires some
reinforcement of the basic commitment to one's own personal
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cultural world view in order to cope with the resulting
anxiety.
From a medical education perspective, these results
indicate that the cadaver experience certainly has salient
effects on the overall psychological functioning of
entering medical students.

In particular, the data clearly

indicate that fear of death is primed and elevated for
those students who have just experienced personal contact
with a dead human being, even though the context of this
contact is supposedly primarily clinical and intellectual
in nature.

If nothing else, this finding serves to remind

us that even brand new medical students are human beings,
usually relatively young individuals, who experience
emotional sequelae of emotional experiences just like
anyone else.

Thus, medical educators need to remain

sensitive to the effects of these early experiences on the
developing physician by providing opportunities for
emotional expression and the general emotional processing
of these initially difficult experiences.
Also of interest is the tendency of medical attitudes
for both groups of students to decrease overall from
initial measurement a week before the first dissection.

As

mentioned above, a number of possible explanations may
exist for this trend.

It may represent a slight let down

from the initial entrance into medical school, viewed by
most as the accomplishment of a lifetime, as the realities
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of study, competition, hard work, and sacrifice begin to
sink in - although a week seems a relatively short time for
that change to become manifest.
An alternative explanation may be that the
anticipation of the cadaver experience itself is producing
some anticipatory performance anxiety and devaluing of
medical attitudes, perhaps so the student can reduce
dissonance in the unlikely event that he or she cannot
tolerate the experience emotionally or ultimately be
successful in what is generally considered to be the most
demanding course of first year medical students - gross
anatomy.
Another possibility is that some event has occurred
during the week between the initial evaluation and the day
of the cadaver experience which has affected the attitudes
of the medical students toward death and thus the outcome
of the study.

For example, the medical student subjects

experienced a weekend retreat after the initial
measurements of their attitudes were made but before they
actually began classes.

During this time, students became

acquainted with each other and the medical school faculty
members and in general spent time learning about each other
and the process of medical education on which they were
about to embark.
Cadaver dissection in the gross anatomy lab was one of
a number of topics specifically discussed on this retreat
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in order to help desensitize students and prepare them for
the potential emotional impact of that experience.

It is

possible that this (or some other event or aspect of the
retreat

experi~nce)

impacted student attitudes in the way

shown by the results.

Thus, it may be that the very

intervention aimed at reducing the anxiety of beginning
medical school and cadaver dissection may have actually
primed the students' anxiety, slightly lowered their
medical attitudes, and affected the outcome of the present
study.

Of course, there are numerous other events and

experiences during the first week of medical school,
although the retreat is a significant one in which most or
all students participate.

To sum, this decline in medical

attitudes from time 1 to time 2 may be due at least in part
to some event or experience affecting most or all students
and functioning as an unintended intervention.
CONCLUSIONS
Within the context of the scientific study of human
anatomy, medical students confront a series of experiences
which naturally involve the body as a key symbol of
mortality.

Importantly, these experiences take place early

in their training when they are in a transitional state
from their former status to that of physicians.

Their

future role as health care provider requires a code of
behavior and personal attitudes with which they are usually
not personally familiar, yet little in the way of formal
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training to adjust to this new role is offered during their
medical education.

Clearly, the most powerful of these

early events involving death is the initial dissection of a
human cadaver.

Based on the results of this and other

studies, it is evident that the initial cadaver experience
is an impactful event for entering medical students which
significantly affects their overall attitudes, personal
well-being, and professional development.

Therefore, it is

suggested that aspects of the anatomy course be used by
faculty to examine students' emotional associations with
death, dying, and morbid conditions of the body, as well as
the implications of the experience for the formation of the
individual's style of interaction in the physician-patient
relationship - the so-called "bedside manner". The goal of
including the meaningful consideration of psychological
factors in the anatomy course would be to allow a
thoughtful interpretation by students of their laborat'ory
experience in the context of their professional development
as physicians.

While the form of such a course component

might vary widely, the ultimate goal would be to use this
powerful early training experience to sensitize the young
physician-to-be to the important issues surrounding death,
dying, and patient relationships in the increasingly
technological and often dehumanizing practices of modern
western medicine.
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Table 1
Means for the time x condition interaction:

Precadaver

Postcadaver

state anxiety - time 1

35.5

35.4

state anxiety - time 2

36.2

40.1

Note:

Time 1 was approximately one week before the cadaver

experience.

Time 2 was the day of the cadaver experience.

High values reflect high anxiety.
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Table 2
Means for the time x condition interaction:

Precadaver

Postcadaver

Purpose in life time 1

117.9

115.6

Purpose in life time 2

117.6

117.7

Note:

Time 1 was approximately one week before the cadaver

experience.

Time 2 was the day of the cadaver experience.

High values reflect high purpose in life.
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Table 3
Means for the time x self-esteem x sex interaction:

Low Self-esteem
male
female

High Self-esteem
male
female

Personal commitment
to medicine - time 1

7.Sa

7.9b

8.0b

7.8ab

Personal commitment
to medicine - time 2

7.Sa

8.0b

7.9b

7.7ab

Note:

Time 1 was approximately one week before the cadaver

experience.

Time 2 was the day of the cadaver experience.

High values reflect high personal commitment to medicine.
Means which do not share a subscript are significantly
different.
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APPENDIX A
MEDICAL ATTITUDES SURVEY
For each of the following statements, please indicate your
level of agreement by circling either SA (strongly agree),
A (agree), D (disagree), or SD (strongly disagree). Please
be open and honest in your responding.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

It is imperative that I succeed
in medicine.

SA

A D SO

I am extremely committed to a career
in medicine.

SA

A 0

SO

There is no more important career
than medicine.

SA

A 0

SO

I often have feelings or thoughts that
I have chosen the wrong profession.

SA

A 0

SO

I feel a great personal commitment
to medicine.

SA

A 0

SO

Medicine is the most important of all
professions.

SA

A 0

SO

I could have been just as happy if I
had chosen another profession.

SA

A 0

SO

I couldn't be happy if I couldn't be
a physician.

SA

A D SO

A career in medicine takes more
commitment than any other profession.

SA

A 0

Individuals who pursue a career in
medicine are altruistic by nature.

SA

A D SO

SO

-------

--. ------- - - -
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APPENDIX B
THE PURPOSE IN LIFE TEST
For each of the following statements, circle the number
that would be most nearly true for you. Note that the
numbers always extend from one extreme feeling to its
opposite kind of feeling. "Neutral" implies no judgment
either way, but please try to use this rating as little as
possible.
1.

2.

I am usually:
1
2
completely
bored

345

765

4.

5.

In life I have:
1
2
3
no goals or
aims at all

3

2

4
(neutral)

1

completely
routine
5

6

My personal existence is:
1
2
345
utterly
(neutral)
without purpose

6

7

very clear
goals/aims
7

very purposeful

Every day is:
7

7.

4

(neutral)

6

constantly new
and different
6.

7

exuberant,
enthusiastic

Life to me seems:
always
exciting

3.

6

(neutral)

543

2

(neutral)

If I could choose, I would:
1
2
345
prefer never to
(neutral)
have been born
After retiring, I would:
7
6
543
do some of the
(neutral)
exciting things I've
always wanted to do

6

1
exactly the same

7

like nine more lives
just like this one
2
1
loaf completely the
rest of my life

---.-- _. --_. ----.- - - -
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8.

9•

In achieving life goals I have:
1
2
345
(neutral)
made no progress
whatever

7

6

progressed to
complete fulfillment

My 11 fe is:

123
empty, filled
only with despair

4
(neutral)

5

6

7

running over with
exciting good things

10. If I should die today, I would feel that my life has
been:
7

6

very worthwhile

5

4

1I. In thinking of my life, I:
3
4
1
2

often wonder
why I exist

3

(neutral)

1

2

completely worthless
5

(neutral)

7

6

always see a reason
for my being there

12. As I view the world in relation to my life, the world:
6
7
1
2
345

completely
confuses me

(neutral)

fits meaningfully
with my life

13. I am a:

1
2
very
irresponsible
person

345

6

7

(neutral)

very responsible
person

14. Concerning our freedom to make our own choices, I
believe people are:
2
1
7
6
5
4
3
absolutely free
(neutral)
completely bound by
to make all
limitations of heredlife choices
ity and environment
15. With regard to death, I am:
7
6
543
prepared and
(neutral)
unafraid
16. With regard to suicide, I have:
1
2
345

thought of it
seriously as
a way out

(neutral)

2

1

unprepared and
frightened
6

7

never given it a
second thought
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17. I regard to my ability to find a meaning, purpose, or
mission in life as:
7
6
5
4
321
very great
(neutral)
practically none
18_ My life is:
7

6

in my hands
and I am in
control of it

543

(neutral)

2
1
out of my hands and
controlled by
external factors

19. Facing my daily tasks is:
7

6

a source of
satisfaction

543

(neutral)

20. I have discovered:
4
123
(neutral)
no mission or
purpose in life

5

2

1
a
painful and
boring experience
6

7

clear-cut goals
and a satisfying
life purpose

64
REFERENCES
Alexander, I. E., & Alderstein, A. M.

(1958).

Affective

responses to the concept of death in a population of
children and early adolescents.

Journal of Genetic

il, 167-177.

Psychology,

Alexander, I. E., Collery, R. 5., & Alderstein, A. M.
(1957).

Is death a matter of indifference?

Journal

of psychology, il, 277-283.
Allport, G. W.

(1937).

interpretation.
Asch, S. E.

New York:

(1958).

modification

Personality:

a psychological

H. Holt & Company.

Effects of group pressure upon
and distortion of judgments.

In E. E.

Maccoby, T. M. Newcomb, & E. L. Hartley (Eds.),
Readings in social psychology (3rd Ed.).

New York:

Holt, Rinehart, & Winston.
Barton, D.

(1972).

students.

Death and dying:

A course for medical

Journal of Medical Education,

Batson, C. D. (1975).
rationalization?

il, 945.

Rational processing or
The effect of disconfirming

information on a stated religious belief.
Personality and Social Psychology,
Battista, J. & Almond, R.
meaning in life.
Becker, E.
ed.).

(1971).

176-184.

The development of

Psychiatry, 36, 409-427.

The birth and death of meaning (2nd

New York:

Becker, E. (1973).

(1973).

1£,

Journal of

Free Press.

The denial of death.

New York:

Free

65
Press.
Becker, E. (1975).

Escape from evil.

New York:

Free

Press.
Becker, H., Geer, H., & Hughes, E. (1981).
Students in Culture.

Chicago:

Boys in White:

University of Chicago

Press.
Benbow, E. W. (1990).

Medical students' views on

Journal of Clinical Pathology, il, 969-

necropsies.
976.

Black, D., Hardoff, D., Nelki, J. (1989).

Educating

medical stUdents about death and dying.
Disease In Childhood,
Bloch,

s. (1976).

~,

Archives of

750-753.

Instruction on death and dying for

medical students.

Journal of Medical Education, 10,

269-273.
Bowerman, W. (1978).

Subjective competence:

The

structure, process, and function of self-referent
causal attributions.
Behavior,

~,

Journal for the Theory of Social

45-75.

Boyer, J. I. (1964).

The construction and partial

validation of a scale for the measurement of the fear
of death.

Dissertation Abstracts, 25, 20-21.

Carmel, S., & Bernstein, J. (1987).
school stressors:

Their relationship to age, year of

study, and trait anxiety.

il,

39 -44.

Perceptions of medical

Journal of Human Stress,

66

Crowne, D. P., & Marlowe, D. (1960).

A new scale of social

desirability independent of psychopathology.

Journal

of Consulting Psychology, li, 349-354.
Crumbaugh, J. & Maholick, L. (1964).
in existentialism:

An experimental study

The approach to Frankl's concept

of noogenic neurosis.

Journal of Clinical Psychology,

ll, 200-207.
Davis, P. J. & Schwartz, G. E. (1987).

Repression and the

inaccessibility of affective memories.
Personality and Social Psychology,

~,

Journal of
155-162.

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S.
(1985).

The satisfaction with life scale.

Journal of

Personality Assessment, ii, 71-75.
Eagly, A. H. (1967).

Involvement as a determinant of

response to favorable and unfavorable information.
Journal of Personality and Social Psychology
Monographs, 1, (3, pt. 2).
Field, D. & Howells, K. (1986).

Medical students' self-

reported worries about aspects of death and dying.
Death Studies, 10, 147-154.
Firth-Cozens, J. & Field, D. (1991).

Fear of death and

strategies for coping with patient death among medical
trainees.

British Journal of Medical Psychology,

263-271.
Festinger, L. (1954).
processes.

A theory of social comparison

Human Relations,

1, 117-140.

~,

67
French, J. R. P. (1968).

The conceptualization and

measurement of mental health in terms of selfidentity theory.
mental health.

The definition and measurement of
Washington, DC:

U. S. Department of

Health, Education, and Welfare.
Freud, A. (1981).

The widening scope of psychoanalytic

child psychology:
writings of Anna

Normal and abnormal.
Freud (Vol. 18).

In:

The

New York:

International Universities Press. (Original work
published 1972)
Gaskell, J. (1985).

Positive and negative motivational

gradients during first use of the dissecting room.
Motivation and Emotion,

~,

11-18.

Gergen, K. J., & Wishnov, B. (1965).

Others' self-

evaluation and interaction anticipation as
determinants of self-presentation.
Personality and Social Psychology,

Journal of
~,

346-356.

Greenberg, J., Solomon, S., Pyszczynski, T., Rosenblatt,
A., Burling, J., Lyon, D., Simon, L., & Pinal, E.
press).

Why do people need self-esteem?:

(in

Converging

evidence that self-esteem serves an anxiety buffering
function.

Journal of Personality and Social

Psychology.
Greenberg, J., Solomon,

s., Pyszczynski, T., Rosenblatt,

A., Veeder, M., Kirkland, S., & Lyon, D. (1990).
Evidence for terror management theory II:

The effects

68
of mortality salience on reactions to those who
threaten or bolster the cultural worldview.
of Personality and Social Psychology,

~,

Journal

308-318.

Greenberg, J., Pyszczynski, T., & Solomon, S. (1986).

The

causes and consequences of the need for self-esteem:
A terror management theory.
(Ed.), Public self and

In R. F. Baumeister

private self.

New York:

Springer-Verlag.
Gustavson, N. (1988).

The effect of human dissection of

first-year students and implications for the doctorpatient relationship.

Journal of Medical Education,

g, 62-64.
Hansen, F. & Hansen, G. (1988).
denial.

ll,

Measuring repression and

Journal of Personality and Social Psychology,

811-818.

Horne, D. J., Tiller, J. W., Eizenberg, N., Tashevska, M.,
Biddle, N. (1990).

Reactions of first-year medical

students to their initial encounter with a cadaver in
the dissecting room.
Horney, K. (1937).
New York:

Academic Medicine,

~,

645-646.

The neurotic personality of our time.

Norton.

Hull, F. M. (1991).

Death, dying, and the medical student.

Medical Education, 25, 491-496.
James, W. (1890).

The principles of psychology.

New York:

Dover.
Jordan, T. J., Ellis, R. R.,

&

Grallo, R. (1986).

A

69
comparison of levels of anxiety of medical students
and graduate counselors about death.
Medical Education,
Kaplan, H. B. (1982).
motive.

In

~,

Journal of

923-925.

Prevalence of the self-esteem

M. Rosenberg & H. B. Kaplan (Eds.),

Social psychology of the self-concept.
Heights, Illinois:
Kasper, A. (1969).

Harlam Davidson.

The doctor and death.

(Ed.), The Meaning of Death.
Kaye, J. M. (1991).

In H. Feifel

New York:

McGraw-Hill.

Will a course on death and dying lower

students' death and dying anxiety?
Education,

Arlington

Journal of Cancer

i, 21-24.

Kohut, H. (1977).

The restoration of self.

New York:

International Universities Press.
Linn, B. S., Moravec, J., & Zeppa, R. (1982).

The impact

of clinical experience on attitudes of junior medical
students about death and dying.

Journal of Medical

Education, 57, 684-691.
Lonetto, R. & Templer, D. I. (1986).
Washington:

Death anxiety.

Hemisphere Publishing Corporation.

Lyon, D. & Greenberg, J. (1991).

Evidence for codependency

in females with an alcoholic parent:
Wrong.

Helping out Mr.

Journal of personality and Social psychology,

61, 435-439.
Martin, R. W. III & Wylie, N. (1989).

Teaching third-year

medical students how to care for terminally ill

70
patients.

~,

Academic Medicine,

McCullough, D. J.
encounter.

(1992).

413-414.

A piece of my mind:

First

Journal of the American Medical

Association, 267, 1197.
Meissner,

w.

W.

(1958).

Affective responses to psycho-

analytic death symbols.
Psychology,~,

Social

Journal of Abnormal and
295-299.

Mermann, A. C., Gunn, D. B., & Dickinson, G. E. (1991).
Learning to care for the dying:
schools and a model course.

A survey of medical

Academic Medicine,

~,

35-38.
Milgram, S. (1974).

Obedience to authority.

New York:

Harper.
Morgan, J. D.

(1988).

The teaching of palliative care

within the context of an undergraduate course on
death, dying, and bereavement.
Care,

i,

Journal of Palliative

32-33.

Osarchuk, M., & Tatz, S. J. (1973).

Effect of induced fear

of death on belief in afterlife.

Journal of

Personality and Social Psychology,
Paloutzian, R. F. (1981).

256-260.

Purpose in life and value

changes following conversion.
and Social Psychology,
Paulhus, D. L., & Levitt, K.
enhancement:

£I,

Journal of Personality

il, 1153-1160.
(1987).

Automatic self-

Some evidence for fast-rising arousal.

Journal of Personality and Social psychology, 52, 245-

71
259.
Penney, J. c. (1985).
dissection.

Reactions of medical students to

Journal of Medical Education,

~,

58-60.

Powell, F. C., Thorson, J. A., Kara, G., & Uhl, H. s.
(1990).

stability of medical students' attitudes

toward aging and death.

Journal of Psychology, 124,

339-342.
Rank,

o.

(1959).

The myth of the birth of the hero, and

other writings.
Rochlin, G. (1965).
change.
Rogers, C. R.

New York:

Vintage Books.

Griefs and discontents:

The forces of

Boston:

Little & Brown.

(1959).

A theory of therapy, personality,

and interpersonal relationships, as developed in the
client-centered framework.
Psychology:

In S. Koch (Ed.),

A study of a science (Vol. 3).

New York:

McGraw-Hill.
Rosenberg, M. (1965).
image.

Society and the adolescent self-

Princeton, New Jersey:

Princeton University

Press.
Rosenberg, P. (1971).

students' perceptions and concerns

during their first year in medical school.
Medical Education,

~,

Journal of

211-218.

Rosenblatt. A., Greenberg, J., Solomon, S., Pyszczynski,
T., & Lyon, D. (1989).
theory I:

Evidence for terror management

The effects of mortality salience on

reactions to those who violate or uphold cultural

72

values.

Journal of Personality and Social Psychology,

li, 681-690.
Schmidt, T. A., & Tolle, S. W. (1990).

Emergency

physicians' responses to families following patient
death.

Annals of Emergency Medicine, 19, 125-128.

Schotzinger, K. A. & Best, E. K. (1988).
cadaver experience:
bodies.

Closure and the

A memorial service for deeded

Omega: Journal of Death and Dying, 18, 217-

227.

Shalev, A. & Nathan, H. (1985).
reactions to dissections.

Medical students' stress
Israel Journal of

Psychiatry and Related Sciences,

£1, 121-133.

Solomon, S., Greenberg, J., & Pyszczynski, T. (1991).
terror management theory of social behavior:

A

The

psychological functions of self-esteem and cultural
worldviews.

In M. P. Zanna (Ed.), Advances in

Experimental Social Psychology (Vol. 24).

New York:

Academic Press.
Sullivan, H. S. (1953).
psychiatry.

The interpersonal theory of
W. W. Norton & Company.

New York:

Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E.
(1970). Trait anxiety inventory (self-evaluation
questionnaire). Palaupo, california:

Consulting

Psychologist Press.
Taylor, J. A. (1953).
anxiety.

--

-------.-- -

A personality scale of manifest

Journal of Abnormal and Social Psychology,

~--.

----- - _._--

..

"

~-

- "._-

.

_._-'

73
.i~.-,

285-290.

Tesser, A., & campbell, J. (1980).
self-evaluation maintenance.
Greenwald (Eds.),
self (Vol. II).

Self-definition and
In J. Suls & A. G.

Psychological perspectives on the
Hillsdale,

NJ:

Lawrence Erlbaum.

Thorson, J. A. & Powell, F. C. (1991).

Medical students'

attitudes towards aging and death:
sequential study.

A cross-

Medical Education, 25, 32-37.

Tolle, S. W.. , Cooney, T. G., & Hickam, D. H. (1989).

A

program to teach residents humanistic skills for
notifying survivors of a patient's death.
Medicine,

~,

Academic

505-506.

Truax, C. B., Schuldt, W. J., & Wargo, D. G. (1968).

Self-

ideal concept congruence and improvement in group
psychotherapy.

Journal of Consulting and Clinical

Psychology, 32, 47-53.
Ullman,

c.

(1982).

Cognitive and emotional antecedents of

religious concern.
Psychology,

il,

Vargo, M. E. & Black,

Journal of Personality and Social

183-192.

w.

M. (1984a).

Attribution of

control and the fear of death among first-year medical
students.

Journal of Clinical Psychology,

~,

1525-

1528.
Vargo, M. E. & Black, W. M. (1984b).

Psychosocial

correlates of death anxiety in a population of medical
students.

Psychological Reports, 54, 737-738.

74
White, D. K. (1970).
omega,
Winkler, R.

An undergraduate course on death.

1, 167-174.

c., & Myers,

R. A. (1963).

Some concomitants

of self-ideal discrepancy measures of selfacceptance.

Journal of Counseling Psychology, 10, 83-

86.
Wylie, R. C. (1979).

The self-concept, Vol. 2:

research on selected topics.
Nebraska Press.

Lincoln:

Theory and

University of

