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Introduction

Stress as an OQutcome

The experience of stress may be viewed as the culmination of a process which involves
the perception and appraisal of “events” as positive, negative or neutral stressors.
Transactional theories of stress (for example, Lazarus & Folkman, 1984) emphasise that
stress experiences result from complex interactions between individuals and their
environments and so the outcome of this appraisal can depend on, amongst other things,
the personality characteristics of an individual and the particular environment in which
they are situated. If a potential stressor is judged to be negative, a secondary appraisal
takes place where an individual determines the extent to which the resources available to
them are sufficient to cope with this negative experience. A perceived inability to cope
(for whatever reason) will lead to a stress response which may be manifested in a
physiological, cognitive, emotional or behavioural manner (see Figure 1).
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Figure 1: The role of appraisal in a stress outcome (Ogden, 2000)

The stress outcome (the response to the stressor) is most often studied, because of the
demonstrated physiological and psychological effects on the individual. For example, the
stress experience has been associated with smoking relapse (Carey et al., 1993), alcohol
consumption (Gupta & Jenkins, 1984), dietary behaviour (Conner, Fitter & Fletcher,
1999), number of accidents (Johnson, 1986), tumour growth (Laudenslager et al., 1983)
and lymphocyte activity (Kiecolt Glaser & Glaser, 1986). However, it is clear (from
Figure 1) that appraisal of the “stressfulness” of the situation, an appraisal of coping
strategies available to the individual and an appraisal of the coping strategies employed



by the individual are crucial in determining the nature of the stress experience. This
appraisal process, and in particular primary appraisals, are often viewed as the “final
common path” for behavioural and health outcomes (Monroe & Kelley, 1995). It is the
appraisal process which is the focus of the present study.

The Appraisal Process

Primary appraisal refers to the evaluation made by individuals of the nature and meaning
of a particular transaction in relation to their well-being (Lazarus & Smith, 1988). A
positive appraisal means that the individual perceives the transaction as challenging or
beneficial and as an opportunity for mastery and growth. Transactions of this nature can
contribute towards an improvement in psychological well-being. A negative appraisal
means that the individual perceives the transaction as threatening (i.e. it has the potential
for harm) and can result in a loss of health, self-esteem or other aspects of psychological
well-being.

Until recently, measures developed to assess an individual’s primary appraisal outcome
demonstrated poor psychometric properties (Monroe & Kelley, 1995). The Appraisal of
Life Events Scale has good evidence of validity and reliability and is associated with
health outcomes, dimensions of personality and coping behaviour (Ferguson, Matthews
& Cox, 1999). This instrument has three underlying dimensions of the primary appraisal
outcome (threat, challenge and loss), thereby allowing the identification of transactions
which the individual perceives as positive in addition to transactions perceived as
negative.

Secondary appraisal refers to the evaluation by the individual of his/her coping resources.
Coping can be defined as any response which occurs (normally over time) to avoid,
confront or otherwise manage a potentially stressful event. Coping strategies can be
grouped into two general types: problem-focused coping and emotion-focused coping.
Problem-focused coping refers to strategies that centre on the situation and the conditions
which may lead to the stress outcome; emotion-focused coping involves efforts to
regulate emotions experienced because of the stressful event. Coping strategies can be
adaptive or maladaptive and may also include escape, avoidance and denial strategies.
The type of coping strategy employed depends on several factors.

The situation itself may influence the type of coping strategy used. For example, work-
related problems most commonly lead to problem-focused coping efforts, whereas health
problems can often lead to emotion-focused coping such as seeking social support
(Vitaliano et al., 1990). Individual differences are also important determinants of the
coping strategy employed. Religion has been found to promote well-being and help
people cope with stressful events (Paloutzian & Kirkpatrick, 1995); primary appraisal
outcomes and types of coping strategies employed have been shown to differ between
males and females (Bellman et al., 2003; Day & Livingstone, 2003) and between ethnic
groups (Brantley et al., 2002). There is an established association between personality
and coping behaviour (Watson & Hubbard, 1996) and it has been suggested recently that
the conceptual links between models of personality and coping are such that coping “trait



complexes” should be identified rather than treating personality and coping as
independent phenomena (Ferguson, 2001).

In summary, the experience of an event by an individual results in a primary appraisal
outcome of threat and/or challenge and/or loss. This outcome and the secondary appraisal
of coping strategies are important predictors of the stress response (which may be
manifested as feelings of anxiety, nausea, etc). Other factors which may influence the
appraisal process are personality, religion, gender, ethnicity and other factors specific to
the situation.

Application to Learning and Teaching Anatomy

The present study focuses on students who are exposed to a recognised potential stressor
— first exposure to human cadaver dissection. Previous research has suggested that a large
proportion of students (up to 30%) report adverse physical and psychological
consequences of being introduced to this situation (Dinsmore, Daughrty & Zeitz, 2001;
Horne et al., 1990; McGarvey et al., 2001). It is suggested that the limited coping
mechanisms used by students are effective in reducing the impact of their initial negative
reaction within 3 months from exposure to the cadaver (Charlton et al., 1994), which is a
large percentage of their study time during an academic year. Better preparation and
debriefing for coping with dissection is required (Horne et al., 1990) as there is some
evidence to suggest that individuals can be “inoculated” against the stressful effects of
handling a dead body (McCarroll et al., 1993).

The notion that work or study with an emotional content is in some way psychologically
draining may have intuitive appeal, but this is by no means clear. Further, it is important
to acknowledge that many individuals enter what are often termed the caring professions’
because of the emotional content of the work, and thrive in these seemingly stressful
contexts (McGarvey et al. (2001) suggest that the anatomy room is a positive learning
experience for the large majority of students). The emotional valence of the work may be
a key factor in pathways to harmful outcomes (such as burnout) or benevolent ones (such
as thriving). The positive psychology movement that has emerged in the past decade
emphasises the importance of examining the full range of possible outcomes of stressful
experiences, on a continuum ranging from thriving to psychological distress. Thus, the
identification of factors related to positive as well as negative outcomes, is important for
the design of effective interventions to reduce the adverse consequences of exposure to
cadaver dissection. Unfortunately, much of the previous work in the area has focused on
the emotional consequences of exposure to cadaver dissection, rather than examining the
appraisal process that results from an encounter with cadaver dissection. The present
study examines the relationship between the students’ appraisal of the transaction that
takes place in the anatomy room and the association between the appraisal outcome and
various psychological and personal factors. The aim of the study is to identify students
who require an intervention to desensitise them to the anatomy room environment,
thereby increasing their potential for learning in this situation. More specifically, the
objectives of the study are:



1. To describe any adverse consequences of first exposure to cadaver dissection
reported by the anatomy students both initially and three months later.

2. To describe the outcomes of the anatomy students’ primary appraisal of first
exposure to cadaver dissection both initially and three months later.

3. To identify any correlates of stress outcome or appraisal among anatomy students
after their first exposure to cadaver dissection.

Method

First year anatomy students taking a course at Queen’s University Belfast (QUB) and
National University of Ireland Galway (NUI) were asked to participate in the study.

Questionnaires were administered to consenting participants immediately after their first
encounter with cadaver dissection (at the beginning of the semester) and approximately
four months later (at the end of the semester). The questionnaire administered
immediately after the students’ exposure to the cadavers contained the following
instruments:

e The Appraisal of Life Events Scale (ALE - Ferguson, Matthews & Cox, 1999), to
assess the outcome of the students’ primary appraisal, in terms of threat challenge
or loss.

e The COPE scale (Carver, Scheier & Weintraub, 1989), to describe the coping
strategies employed by students. This instrument assesses the extent to which the
respondent engages in 15 different coping behaviours, both adaptive and
maladaptive.

e The Eysenck Personality Questionnaire (EPQ — Eysenck, Eysenck & Barrett,
1985), which describes the personality of the students on the dimensions of
neuroticism, psychoticism and extraversion.

e The Revised Collett-Lester Fear of Death Scale (Lester, 1990), which provides
scores on four subscales: attitudes towards your own death, attitudes towards your
own dying, attitudes towards the death of others, attitudes towards the dying of
others.

e Demographic characteristics: sex, ethnicity, religious background, previous
experience of dead people.

e Single-item, self-report of anxiety and nausea.

At the second point of testing, the questionnaires contained the ALE and the self-report
of anxiety and nausea in retrospect. In addition, students were asked to indicate how
nauseating or anxious they would feel about encountering cadaver dissection in the
future, details about any adverse consequences they had experienced since their first
encounter with cadaver dissection, and any suggestions which would make the encounter
less anxiety-provoking.

Data collected at both points in time were compared using paired t-tests for continuous
variables which displayed a normal distribution and Wilcoxon tests for categorical

variables or continuous variables that were not normally distributed. Correlations were
conducted using Pearson’s product moment correlation coefficient or its nonparametric



equivalent (Spearman’s rho). Differences between two groups were examined using
independent t-tests or Mann-Whitney tests (when the data was not normally distributed or
when the dependent variable was measured at the ordinal level). In all cases, the alpha
value was set at 0.05.

Results

A total of 221 students completed the questionnaires immediately after first exposure to
cadaver dissection but only 193 of these students provided their date of birth which was
the primary matching variable for responses at the second point in time. At this second
administration, 200 students completed the questionnaires, with 14 omitting their date of
birth. Complete data at both times of testing was collected for 141 students.

The students who participated at both points in time were approximately 18.75 years old,
on average (SD = 1.16). The sample is described in Table 1, which indicates that the
students classified themselves as predominantly White-European and Christian. This
limits the analyses (due to the small variance) that can be conducted using the variables
“ethnicity” and “religious background”.

Over 77% of the students (109/141) had been exposed to at least one dead person at some
time in the past. In the majority of cases (85%) this was a relative.

Adverse Consequences of Exposure to Cadaver Dissection

On average, students reported that they felt slightly anxious (median =3 on a0 to 10
scale) before their initial exposure to cadaver dissection. Over one-quarter of the students
reported anxiety scores in the upper half of this scale and 12 students (8.5%) reported a
score of 8 or more. A similar pattern was produced when students were asked to recall
their feelings of anxiety four months later. Students also reported a low level of nausea
(median =1 on a 0 to 5 scale) on exposure to cadaver dissection, but again a minority
(14.2%) reported feelings of nausea in the upper half of this scale and 9 students (6.4%)
reported a score of 4 or more. When asked to reflect (four months later) on their feelings
of nausea at the time of initial exposure to cadaver dissection, students recalled their level
of nausea as significantly higher than recorded at the time (Z = 3.763, p <.001).

Almost 14% of students felt that they would experience high levels (i.e. in the upper half
of the response scale) of nausea when faced with cadaver dissection in the future and 6%
of students indicated that they would experience high levels of anxiety in this situation.

A total of 44 students reported experiencing adverse consequences as a result of their
initial exposure to cadaver dissection. Apart from nausea and anxiety, five students stated
that they had considered leaving the course as they thought they would not be able to
cope with the dissection element; five students reported experiencing nightmares; four
students reported a loss of appetite; three students reported thinking about death more
often; two students reported that the image of the dissected body was constantly on their



mind throughout the semester; and one student stated that she wept when she thought
about the dead body.

Statistically significant positive correlations were found between the level of nausea
experienced on initial exposure to cadaver dissection and the students’ attitudes towards
their own death (r = 0.168, p = .022) and between the level of anxiety experienced on
initial exposure to cadaver dissection and neuroticism (r = 0.293, p = .001), attitudes to
others’ death (r = 0.204, p = .022), attitudes to others’ dying (r = 0.286, p = .001) and the
maladaptive coping strategies of “venting emotions” (r = 0.191, p =.032) and “denial” (r
=0.220, p =.013).

Primary Appraisal of Exposure to Cadaver Dissection

Table 2 demonstrates the extent of threat, challenge or loss that students experienced as a
result of their primary appraisal of the transaction with initial exposure to cadaver
dissection and how they felt about this experience four months later. There were no
significant differences in the threat and challenge scores over time. However, the loss
score increased significantly from time one to time two (Z = 3.163, p =.002). As the
distributions for the threat and loss scores showed significant positive skewness at both
points in time, the median and interquartile range values are reported for all of these
variables. The results indicate that students found the experience mostly challenging and,
on average, did not judge the transaction highly in terms of threat or loss. However, a
small minority (15/141) appraised the situation as highly threatening and an even smaller
number (5/141) expressed strong feelings of loss.

Those who reported serious adverse consequences such as experiencing nightmares and
feelings of inability to cope had almost significantly higher threat scores than other
students (mean = 13 vs mean = 9; t(83) = 1.937, p = .056).

The primary appraisal outcome of threat was significantly correlated (with an absolute
coefficient of greater than 0.3) with feelings of nausea (r = 0.385, p <.001), feelings of
anxiety (r = 0.529, p <.001), neuroticism (r = 0.316, p < .001). Loss was significantly
correlated with feelings of nausea (r = 0.324, p <.001) and feelings of anxiety (r = 0.324,
p <.001). Challenge was not significantly associated with any other variable.

Females (median = 5) when compared to males (median = 3) perceived the transaction as
significantly more threatening (Z = 3.668, p < .001). There were no significant
differences found for the challenge or loss outcomes.

Students “At Risk”

At the four month point, students who reported that they were still experiencing adverse
consequences of initial exposure to the cadaver dissection (n = 10) had significantly
higher threat scores (Z = 2.079, p = .038) and significantly higher loss scores (Z = 3.065,
p = .002) and were significantly more anxious about their own death (Z = 2.054, p =
.040) than other students. This pattern remained when the students who reported



experiencing adverse consequences lasting any length of time were compared to the
students who reported never experiencing adverse consequences.

Possible solutions suggested by the students to make the situation less anxiety-provoking
are presented in Table 3. The suggestions most commonly made (n = 66) focused on
easing the students into the dissection experience by providing detailed descriptions of
the process and the likely emotional reactions that would be experienced and even by
providing photographs of the situation.

Discussion

The findings are encouraging for the anatomy teacher. It is clear that the students found
the experience mostly challenging and few reported experiencing adverse consequences.
This is a positive primary appraisal outcome for the vast majority of students and the
transactional theories of stress suggest that this is unlikely to lead to a negative stress
outcome. Other research suggests that perhaps students who expect to encounter cadaver
dissection as part of their curriculum are more likely to perceive it as a positive
experience (Weir & Carline, 1997). Consequently, it is likely that many students
undertake courses such as anatomy because they are people who perceive experiences
such as cadaver dissection as thrilling and challenging. So, by making it clear that a
course contains such potentially stressful situations perhaps we are already encouraging a
type of self-selection of students into these courses. Indeed, the proportion of students
who reported adverse consequences of initial exposure to cadaver dissection in this study
are similar to the proportions found in previous work (McGarvey et al., 2001; O’Carroll
et al., 2002; Snelling, Sahai & Ellis, 2003).

Nevertheless, there are some students who experience serious difficulties as a result of
this part of their curriculum and an exploration of the responses provided by these
students indicated that serious adverse consequences are associated with judging the
transaction as threatening. This supports contemporary theories of stress and appraisal,
which suggests that the primary appraisal outcome is a main determinant of the
consequences of the transaction (Monroe & Kelley, 1995). The present study aimed to
identify students who would experience adverse outcomes and/or would perceive
exposure to cadaver dissection as threatening on the basis of several individual
differences variables which were considered likely to be important — personality, death
anxiety, coping strategies, sex and previous exposure to dead people. There was some
suggestion that neuroticism, attitude to others’ dying and attitude to own death may be
associated with students’ reactions to cadaver exposure.

Attitude to others’ dying taps into issues such as seeing the physical degeneration of a
dying person’s body and being reminded that you will also go through this experience.
Attitude to own death explores areas such as how you will feel when you are dead and
your feelings about the shortness of life. These issues may be particularly pertinent for
students when faced with cadaver dissection for the first time and it is to be expected that
students who are very concerned about these issues are also most likely to find the



experience troublesome. Death anxiety (of which attitude to others’ dying and attitude to
own death are considered components) has been found to be significantly lower among
undergraduate medical students than in the general population (Thorson & Powell, 1991),
so again this may be an important deliberation for students’ self-reflection when they are
considering to which undergraduate programme they should apply.

Neuroticism describes the personality characteristic of emotional sensitivity, such as
constantly worrying, prone to changeable moods, feelings of nervousness, easily upset,
etc. Students who scored high on this dimension are most likely to appraise their initial
exposure to cadaver dissection as threatening and again this finding follows the expected
direction. However, it must be noted that the association between stress outcomes and
neuroticism and attitude to others’ dying was not strong and much of the variance in
primary appraisal and adverse outcomes is left unexplained by the variables included in
this study. Therefore, further work is required to identify which variables may play an
important role, if we are to accurately identify the students “at risk” and introduce an
intervention at an early stage. A qualitative study is called for, perhaps using focus group
methodology, to identify relevant predictor variables which can then be tested in a
formal, quantitative model.

Although the present study was not able to identify strong individual correlates of
upsetting experiences resulting from initial exposure to cadaver dissection, there were
several suggestions made by the students about how the experience could be viewed
more positively. The most common suggestion was that students should be taken through
the process in a more gradual manner. There is some research to suggest that it is possible
to desensitise individuals to the distressing experience of dealing with a dead person
(MccCarroll et al., 1993) and the students in the present study are hinting at such an
approach. It appears that the anatomy room experience could be made less anxiety-
provoking for many students if there was a detailed description of the process provided in
advance in a separate room. This description should involve information about the smells
and sights and about the nature of the environment in addition to reassuring the students
that it is acceptable to feel nausea and leave the room. Such a description could be
enhanced by photographs, or perhaps even a video of the dissection process. Undoubtedly
such an approach would not be detrimental to any students and may help to ease the
process for a large number of participants. Therefore, this process could be adopted for
the entire student group, thus negating the need to find methods of identifying students
who were particularly at risk. Perhaps institutions could formulate a policy where a video
room could be booked by students to watch a recording of a cadaver dissection and
students could use this facility as many times as required until they felt comfortable to
face the “hands-on” scenario. In this way, those students “at risk” could bring themselves
to the intervention rather than trying to identify the students to whom the intervention
should be introduced.

In summary, this study found that serious adverse consequences of initial exposure to
cadaver dissection were experienced by only a small proportion of students.
Unfortunately, none of the variables included in this study were strong predictors of



adverse outcomes. Nevertheless, the inability to profile “at risk” students may be less of
an issue if the suggested intervention is adopted by institutions.

Table 1: Demographic characteristics of the students

Frequency Percent

Sex Female 94 67.6%
Male 45 32.4%
Ethnicity White-European 127 90.1%
Asian 6 4.3%
Malaysian 3 2.1%
Other 5 3.5%
Religious Christian 110 78.6%
Background  Muslim 10 7.0%
Scientology 1 1.0%
No religious community 10 7.0%
Atheist 9 6.4%

Table 2: Outcomes of Primary Appraisal

Median IQR Median IQR Possible Possible

(time1) (timel) (time2) (time2)  Minimum Maximum
Threat 4 7.5 6 7 0 30
Challenge 13 8 13 9 0 30
Loss 2 4.5 3 4 0 20




Table 3: Students Suggestions for Reducing Anxiety

Frequency Percentof Percent
responses  of total
(n=73)* (n=
141)*
Describe the process in detail in advance 20 27.4% 14.2%
See photographs in advance 15 20.5% 10.6%
Describe the smell and “feel” of the cadaver in 13 17.8% 9.2%
advance
Reduce the amount of build-up / waiting time 7 9.6% 5.0%
between entering the anatomy room and seeing
the cadaver
Watch an initial demonstration without 6 8.2% 4.3%
touching the body
Have a good tutor as a guide 6 8.2% 4.3%
Gradually uncover the body 6 8.2% 4.3%
Mask the smell 5 6.8% 3.5%
Have more previous exposure to organs 4 5.5% 2.8%
See a video in advance 3 4.1% 2.1%
Explain that feelings of nausea/anxiety are 3 4.1% 2.1%
normal
Have a whole body at first 2 2.7% 1.4%
Make the room less cold and eerie 1 1.4% 1.0%

*Column does not add to 100%, as some students made more than one suggestion.
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