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Abstract

The present research applies an analysis derived from terror management theory to the health domain
of breast examination, and in doing so uncovers previously unrecognized factors that may contribute
to women’s reluctance to perform breast self-examinations (BSESs). In Study 1, when concerns about
mortality were primed, reminders of human beings’ physical nature (i.e., creatureliness) reduced
intentions to conduct BSEs compared to reminders of humans’ uniqueness. In Study 2, women
conducted shorter exams on a breast model (an experience found to increase death-thought
accessibility) when creatureliness was primed compared to a uniqueness and no essay condition. In
Study 3, after a creatureliness prime, women performed shorter BSEs when a placebo did not provide
an alternative explanation for their discomfort compared to when it did. Advances for theory and
breast self-exam promotion are discussed.

“The body, then, is one’s animal fate that has to be struggled against ... the
creatureliness is the terror”

Ernest Becker (The Denial of Death, 1973, pp. 44, 87)

Breast cancer is the most common cancer among women, and the second leading cause of
cancer deaths in women today (American Cancer Society, 2004). However, only about one
third of women in the United States regularly perform breast self-exams (BSESs) to screen for
the disease (e.g., EImore, Armstrong, Lehman, & Fletcher, 2005). Accordingly, there has been
a substantial amount of research investigating factors that influence breast cancer screening
behavior (e.g., Messina et al., 2004; see Curry & Emmons, 1994). Theoretical models (e.g.,
Fishbein & Ajzen, 1975; Prochaska et al., 1994; Rosenstock, 1974) applied to breast cancer
screening (e.g., McCaul, Sandgren, O’Neill, & Hinsz, 1993; Tolma, Reininger, Evans, &
Ureda, 2006) have primarily focused on the role of rational decision-making processes, often
concerning, among other factors, perceptions of risk and attitudes and norms about breast
cancer. However, despite insights gained from such models, as Salovey, Rothman, and Rodin
(1998) and others have pointed out, there is still much to be learned about health promotion
by examining psychological forces outside rational decision-making processes.
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In this vein, recent perspectives have focused on how non-health related motivations can
influence health-relevant decisions (e.g., maintaining self-integrity, Sherman, Nelson, &
Steele, 2000; impression management concerns, Leary, Tchividjian, & Kraxberger, 1994,
social comparison pressures, Gibbons & Gerrard, 1995). We follow this lead, and propose that
existential threats posed by the recognition of mortality and human “creatureliness,” so to
speak, can affect health-relevant behavior. The currentapproach, inspired by the work of Ernest
Becker (e.g., 1973) and guided by terror management theory (TMT; Solomon, Greenberg, &
Pyszczynski, 1991), suggests that the awareness of human creatureliness in a context in which
mortality is salient can motivate defensive avoidance of body-oriented behaviors (see
Goldenberg, Pyszczynski, Greenberg, & Solomon, 2000; Goldenberg, 2005). Terror
management research exploring the effects of peoples’ concerns about their physicality has yet
to be articulated in a manner that affords insight into peoples’ reluctance to perform health-
relevant behaviors. In the present work, we illustrate how concerns about mortality can interact
with concerns about “creatureliness” to undermine women’s willingness to perform BSEs.

Terror Management Theory

TMT (see Solomon et al., 1991, for a comprehensive presentation of the theory) builds from
a tradition of existential and psychodynamic theory (e.g., Becker, 1973) to posit that the
uniquely human awareness of one’s mortality, in an animal biologically predisposed for self-
preservation, creates the potential for extreme anxiety, or terror. People, however, are usually
not plagued by the anxiety that death awareness might be expected to engender; research has
revealed that, instead, a great deal of human behavior functions to defend against this potential
threat (see e.g., Greenberg, Solomon, & Pyszczynski, 1997). These defenses entail identifying
with cultural beliefs and ideologies that facilitate viewing the universe in meaningful and
enduring terms, and avenues through which the individual can obtain and maintain a sense of
personal significance within that meaning system. From this perspective, self-esteem strivings
and maintenance of one’s cultural worldview offer symbolic protection from fears surrounding
death by enabling individuals to view themselves as valuable members of a cultural reality that
persists beyond the point of their own physical demise.

In support of this reasoning, experiments in a dozen different countries show that after being
primed with thoughts of their mortality (mortality salience), participants cling to reflections of
symbolic meaning and value. For example, one of the more widely documented findings is
that mortality salience leads to enhanced favorability toward that which validates one’s
worldview and increased negativity toward that which threatens it (e.g., Greenberg et al.,
1990). Mortality salience has also been found to promote stereotypic thinking and preferences
(Schimel etal., 1999), conformity to cultural standards (Greenberg et al., 1992), and discomfort
about violating cultural standards (Greenberg, Simon, Porteus, Pyszczynski, & Solomon,
1995), among other defenses. In TMT research, these symbolic defenses are observed most
strongly when thoughts of death have been activated but are not the focus of conscious
attention. Thus, a typical mortality salience manipulation involves an explicit contemplation
of one’s mortality, followed by a delay or distraction to let conscious mortality concerns subside
(e.g., Greenberg et al., 1994); or alternatively defenses are observed immediately after a
subliminal death prime (e.g., Arndtetal., 1997) or exposure to naturalistic death-related stimuli
(e.g., walking by a funeral home, Pyszczynski et al., 1996; fatal accident footage, Nelson,
Moore, Olivetti, & Scott, 1997). While individuals do respond to conscious mortality concerns
with defenses that more logically relate to the problem of death (e.g., health promotion
intentions, e.g., Arndt, Schimel, & Goldenberg, 2003; Taubman Ben-Ari & Findler, 2005), it
is when mortality concerns are unconscious but accessible that they activate symbolic defenses
pertinent to the individual’s sources of meaning and value.
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The Problem of Creatureliness

There are, of course, a number of ways that people try to maintain the sense that their lives
have meaning and value and thereby protect themselves from concerns about mortality.
Following the writings of Ernest Becker (e.g., 1973), recent work by Goldenberg and
colleagues (e.g., Goldenberg et al., 2000) suggests that one central way that people maintain
meaning and feelings of personal value is by viewing themselves as more significant than mere
animals. In support of this, Goldenberg et al. (2001) showed that compared to a control
condition, mortality salience led to greater preference for an essay describing people as distinct
from animals; and within the mortality salient condition but not the control condition, the essay
emphasizing differences from other animals was preferred to the essay emphasizing
similarities.

The body, especially in context where thoughts of mortality are accessible, has the potential
to pose an existential threat because it can remind humans that although they strive to be so
much more, they are animals nonetheless. Accordingly, research finds that people are often
disgusted by the body and its byproducts and behaviors (e.g., Rozin, Haidt, & McCauley,
2000), and when people are reminded of their mortality they report being more disgusted by
“bodily products” (Goldenberg et al., 2001).

Of course the body is a multifaceted stimulus that means a lot of things to people — taking on
symbolic value when it is used as a vehicle to obtain self-esteem (e.g., through its appearance
or athletic ability; Goldenberg et al., 2002) or as a source of perceived uniqueness or identity
(e.g., Burris & Rempel, 2004). However, under certain conditions the body may be cast in an
especially physical (and thus not symbolic) light. A recent experiment (Arndt, Goldenberg,
Landau, & Kosloff, 2006) demonstrates that reminding participants of the similarity between
humans and animals (i.e., creatureliness) leads them to perceived the body in a more physical
manner (specifically, selecting more physical [e.g., bones] and less symbolic [e.g., clothes]
terms for describing the body). Parallel effects were not found in response to a worldview
threat, suggesting that priming human creatureliness does not merely threaten individuals’
worldviews, but specifically orients perceptions of the body to focus on its physical, and thus
potentially threatening, aspects.

From the perspective of TMT, the awareness of human creatureliness should create difficulties
with body-oriented activities to the extent that thoughts mortality are accessible. For example,
Goldenberg, Cox, Pyszczynski, Greenberg, and Solomon (2002) primed participants with
creatureliness followed by a mortality salience manipulation and then assessed reactions to the
physical and romantic (and hence uniquely human) aspects of sex. Participants reported finding
the physical aspects of sex least appealing when mortality salience and creatureliness were
juxtaposed. No parallel effects were found in response to the romantic aspects of sex, attesting
to the specificity of this problem to physical aspects of the body. The creatureliness
manipulation can thus be construed as a situational factor that, by undermining the belief that
humans are distinct from animals, strips the body of its more symbolic aspects. In this context,
certain (i.e., physical) aspects of the body are hypothesized to pose a threat under conditions
where mortality is salient.

A Terror Management Body Analysis of Breast Cancer Screening Behavior

While BSEs are clearly threatening due to the fear of cancer (e.g., Olson & Morse, 1996), worry
and discomfort with aspects of the procedure itself may inhibit BSE behavior (e.g., Consedine,
Magai, Krivoshekova, Ryzewicz, & Neuget, 2004; Olson & Morse, 1996; Race & Silverberg,
1996). We propose that psychological difficulties with human creatureliness combined with
the awareness of mortality may contribute to discomfort with BSEs because the behavior has
a dimension to it that potentially leads a woman to confront her physicality (i.e., kneading
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though breasts). In addition, in contrast to previously studied body-oriented behaviors (e.g.,
sex), BSEs are performed for cancer detection, and thus, mortality concerns may naturally be
salient in the context of performing a BSE. Thus, these two factors — the physicality of the
behavior and the association with cancer — suggest that the current framework may offer insight
into women’s resistance to perform BSEs.

Three experiments were conducted to test this position. Mortality salience was experimentally
primed in Study 1 wherein we examined BSE intentions; and Studies 2 and 3 took advantage
of what are likely to be naturalistically primed mortality concerns inherent in the process of
breast cancer screening. This assumption was tested in a pilot study to Study 2. In each study,
creatureliness was manipulated. The overarching hypothesis of the current studies is that when
concerns about death are salient, reminders of creatureliness should highlight the physicality
of the procedure and contribute to discomfort with and hesitancy to perform BSEs.

Study 1 was designed to test whether priming creatureliness juxtaposed with a mortality
salience manipulation would affect women’s willingness to perform BSEs. Following the
general procedure implemented by Meyerowitz and Chaiken (1987), college women reviewed
a pamphlet demonstrating techniques for performing BSEs, and then reported on their
intentions to perform BSEs. We included manipulations of mortality salience and
creatureliness used in previous TMT research (e.g., Goldenberg et al., 2002). The primary
prediction was that the creatureliness prime would lead to lower intentions to perform BSEs
when thoughts of death had been activated.

Since the present hypothesis concerns discomfort with breast cancer screening techniques
independent of discomfort associated with the fear of cancer, we included an assessment of
worry about breast cancer. We had no predictions about whether mortality salience (or
creatureliness) would affect worry. Despite the reasonable possibility that thinking about
mortality would increase worry about cancer, given the intervening delay between the mortality
salience manipulation and the assessment of worry, we assumed thoughts of mortality to be
outside of consciousness (Pyszczynski, Greenberg, & Solomon, 1999). Critically, the present
analysis specifies that any interaction effects between mortality salience and creatureliness on
BSE intentions are not due to explicit concerns about breast cancer. To be clear, we are not
disputing that BSEs are frightening because of its association with cancer and death, but instead
that concerns about the body’s physicality can interact with mortality concerns to create
resistance to the procedure itself, independent of health concerns associated with cancer.

Ninety-three female students participated to earn course credit for General Psychology classes
at Boise State University. The participants ranged in age from 17 to 39 years old with a mean
age of 20.55 (SD = 3.93) and were predominantly Caucasian (89.2%; the remaining were 2.2%
Asian American, 1.1% African American, 1.1% Latino, 3.2% other, and 3.2% reporting more
than one ethnicity).

Materials and Procedure

Participants were run in groups of about 20. A female experimenter explained that participation
involved completing some personality measures for a psychology study and also evaluating
some materials for a local health organization. Participants were told that the psychology
department had agreed to conduct the study for the health organization in exchange for funding
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our research, but the two parts of the study were unrelated — however, in order to save time,
the health portion was stapled to the personality assessment, separated by a cover sheet
introducing the “health study.” The materials are described below, in order of presentation.

Creatureliness manipulation—To increase or decrease the likelihood that individuals
would think of themselves in a physical, creaturely manner, among some filler measures,
participants read one of two essays, described as having been written by honors students at a
local university. The creatureliness essay discussed the biological similarities of humans and
animals, claiming that “the boundary between humans and animals is not as great as most
people think... our bodies work in pretty much the same way as the bodies of all other
animals... whether you’re talking about lizards, cows, horses, insects, or humans, we’re all
made up of the same basic biological products...” The control essay emphasized human
uniqueness: suggesting that “although we humans have some things in common with other
animals, human beings are truly unique... the potential of the human mind and spirit go far
beyond anything remotely similar to what is found in simple animals... humans have language
and culture... we create works of art, music, and literature...” (see Goldenberg et al., 2001,
for complete essays). Pilot testing revealed that the essays were comparable in level of
difficulty.! To provide the rationale for reading the essays, participants were told that their
reactions to these essays would be assessed at a later point; however, in this study such reactions
were not actually assessed.

Mortality salience—As in previous studies (e.g., Greenberg et al., 1990), mortality salience
was manipulated with two open-ended questions that reminded participants of either their death
or another aversive topic. Both questionnaires were described as an “innovative personality
assessment” and consisted of two items with space provided below each for a freely written
response. The death questionnaire contained the items: “Please briefly describe the emotions
that the thought of your own death arouses in you” and “What do you think happens to you as
you physically die and once you are physically dead?” The control questionnaire asked parallel
questions about dental pain to demonstrate, as in previous research, that the mortality salience
manipulation does not merely activate negative feelings related to thinking about a physically
aversive experience.

Word search delay—A word search puzzle was included to provide a delay after mortality
salience so that mortality concerns would no longer be conscious at the time the dependent
measure is assessed (see e.g., Pyszczynski et al., 1999). As in prior research (e.g., Goldenberg,
et al, 1999), participants were asked to search for 12 neutral words embedded in a matrix of
letters, taking approximately 4-5 minutes.

Breast self-exam (BSE) pamphlet—After a page introducing the start of the “health
study,” participants were asked to peruse a one-page pamphlet describing how to do a BSE
and were told that their reactions would be assessed. The pamphlet provided participants with
a detailed description of how to perform a BSE, including several different methods (grid,
spiral, and wedge methods). There was no reference to cancer, disease, or death in this material.

Intentions for BSE—Intentions were assessed with three items: how likely it was that
participants would do a breast self-exam in the future, in the next week, and in the next month.

I\we collected supplemental data to pre-test reactions to the essays (n = 40, 12 females, M age = 20.27) crossed with mortality salience
or worry about getting a job after college as a control condition. The essays were found to be comparable in level of difficulty; no
differences emerged in how “intellectually challenging” and “hard to understand” the essays were (p = .83) nor did mortality salience
interact with essay to affect these judgments (p = .93). In response to concerns expressed by an anonymous reviewer, we also tested
whether the essays increased participants’ level of religious fundamentalism (Altemeyer & Hunsberger, 1992), and found no main (p > .
41, with means in the opposite direction for creatureliness) or interaction effects (p = .73).
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The first and last item were taken from previous research (Meyerowitz & Chaiken, 1987; van
Ryn, Lytle, & Kirscht, 1996, respectively); and we added the item assessing intention for this
coming week to include pressing motivation in the assessment. Participants responded on 9-
point scales ranging from “not at all likely” to “extremely likely.” Given the high internal
consistency of the three items (o = .84), we averaged participants’ responses.

Worry about breast cancer—Participants were asked, on a scale from 1 to 7, how worried
they were about getting breast cancer, among several demographic items.

To test whether the juxtaposition of mortality salience and creatureliness reduced BSE
intentions, we conducted a 2 (mortality salience) x 2 (creatureliness) analysis of variance
(ANOVA) on this composite measure. The results of this analysis revealed a main effect only
of creatureliness, F(1,89) =5.14, p =.026, np2 =.055, with the creatureliness prime leading to
a reduction in intentions to conduct BSEs relative to the non-creatureliness prime (M = 4.81,
SD =2.37 vs. M =5.87, SD = 2.23). This effect was qualified by an interaction with mortality
salience, F(1,89) = 4.08, p =.046, npz =.044. Cell means are presented in Figure 1. The nature
of this interaction was such that only when mortality was salient did the creatureliness prime
reduce exam intentions, t(89) = 3.01, p =.003, an =.093. In the dental pain control condition,
the essays did not affect exam intentions (p = .86). Looked at differently, there was a marginal
effect of mortality salience in the creatureliness condition (p = .098), but no effect of mortality
salience when human uniqueness was primed (p = .236).

We next conducted a 2 (mortality salience) x 2 (creatureliness) analysis of covariance
(ANCOVA) that included worry about breast cancer as a covariate. Consistent with other
research (e.g., McCaul et al., 1996; Murray & McMillan, 1993, see Hay, Buckley, & Ostroff,
2005 for a review), worry about breast cancer was associated with increased BSE intentions,
F(1,88) =10.75, p =.001, an =.042, but the mortality salience and creatureliness
manipulations had the same pattern of significant effects even when worry was controlled (p
= .05 for interaction; p = .001 for the pairwise comparison in the mortality salient condition).
These findings indicate that conscious worry about breast cancer did not mediate the effects
of mortality salience and creatureliness on BSE intentions. In addition, there were no effects
of mortality salience (or creatureliness) on worry (ps >.32), presumably because such concerns
were assessed when thoughts of death were likely to be unconscious.

Discussion

Study 2

In Study 1, reminding women of their creaturely nature in conjunction with mortality salience
led to lower BSE intentions relative to an essay that emphasized human uniqueness. Although
there was a main effect of creatureliness, it was qualified by the interaction with mortality
salience. Therefore, the juxtaposition of the mortality and creaturely prime was critical for the
effect in this study. Moreover, these effects were independent of self-reported worry about
breast cancer. Thus, the effects of these primes do not appear to affect BSE intentions through
rational concerns associated with discovering cancer, but instead appear to influence BSE
intentions as a result of non-health related existential concerns provoked by reminders of one’s
mortal and creaturely nature.

In Study 1, the creatureliness manipulation hindered intentions to engage in breast cancer
screening only when mortality was primed. However, it seems likely that conducting a breast
exam (i.e., for the purpose of detecting breast cancer) has the potential to naturally render

J Exp Soc Psychol. Author manuscript; available in PMC 2009 March 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Goldenberg et al. Page 7

mortality salient and thus motivate avoidance of screening behavior when concerns about
creatureliness have been activated. Indeed, a recent series of studies by Arndt, Cook,
Goldenberg, and Cox (2007) revealed that thoughts of cancer can increase the accessibility of
death-related cognitions. Therefore, when participants are dealing with a closer approximation
to an actual breast exam experience, because of an inherent increase in death thought
accessibility, priming creatureliness might decrease breast cancer screening behavior even in
the absence of an explicit mortality salience manipulation. The purpose of Study 2 was to
examine this hypothesis by having participants perform a breast exam on a breast model.

Pilot study

An assumption of Study 2’s design is that a breast exam would increase death-thought
accessibility (in the absence of an explicit mortality reminder) due to its association with cancer.
To test this assumption, we conducted a pilot study in which 38 women were asked to complete
two tasks in counter-balanced order: a breast exam on the breast model used in Study 2, and a
word-fragment completion task that measured death thought accessibility (word fragments
could be completed with either death-related or neutral words, e.g., COFF __ could be “coffee”
or “coffin,” developed by Greenberg et al., 1994). The results of a t-test supported the
hypothesis. Participants wrote more death-related words after the breast exam than before it, t
(36) =—2.07, p=.046,d = .61 (M= 1.59, SD = .94 compared to M = 1.05, SD = .67).2 Extensive
research suggests this measure detects the activation of death-related thought outside of focal
attention (e.g., Arndt et al., 1997; Greenberg et al., 1994).

Given these findings, in Study 2, we did not explicitly manipulate mortality salience. After
reading the essay describing humans’ similarity to animals, human uniqueness, or a neutral
essay, participants conducted a breast exam on a breast model while the amount of time spent
on the exam was surreptitiously recorded. In this way we sought to extend the findings of Study
1 and previous research by using an outcome measure that involves actual behavior. In addition,
including a neutral condition in combination with human creatureliness and uniqueness
allowed for the teasing apart of the effects of the creatureliness essay from the effects of the
unigueness essay.

Method

Participants

Eighty-four female undergraduates from Boise State University participated in the experiment
and were randomly assigned to the creatureliness, uniqueness, or neutral prime conditions.
Participants’ ages ranged from 18 to 37 (M = 20.89, SD = 4.32) and most were Caucasian
(86.7%; the remaining were 6% Asian American, 3.6% Latino, 1.2% other, and 2.4% reporting
more than one ethnicity).

Materials, Apparatus, and Procedure

Participants were scheduled one at a time with a female experimenter. The study was described
as consisting of two parts. As in Study 1, the first part was described as an attitudes and

2AIthough it may seem reasonable that a breast exam on a breast model would activate death-related thought, one may then wonder why
death-related thoughts did not seem to be activated in the control condition of Study 1 when participants were confronted with a brochure
describing how to conduct a BSE. We suspect that a critical difference may lie in the experiential realism of actually performing the
exam as compared to merely reading about how to do one. We conducted an additional pilot study in which 35 college age women
completed the death thought accessibility measure either before or after being asked to examine the same BSE pamphlet used in Study
1. There was no difference in death accessibility as a function of the BSE pamphlet, t > 1, p = .47. Thus, it appears that breast-exams
have the potential to activate thoughts of death and that an important factor influencing the realization of this potential is the realism of
the experience. For college women conducting a breast exam on a breast model is sufficient to activate death-related thought, but simply
reading a pamphlet is not.
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personality assessment; the second part was described as a women’s health study being
conducted in collaboration with the nursing department.

Creatureliness manipulation—~Participants in the creatureliness or uniqueness conditions
received the same essays used in Study 1, embedded among some filler measures, with
questions assessing participants’ reactions at the end of the packet. A third condition in which
participants were not provided with an essay was also included.

BSE model and behavior—The experimenter explained that the women’s health study
concerned the effectiveness of a breast model for teaching BSEs. At this time a breast model
manufactured by Health Edco (a division of WRS Group, Ltd.) was removed from a cabinet.
The model consisted of a replica of a woman’s torso made of Biolike (a latex-free oil based
product which feels like real skin) mounted on an 18” by 13" collapsible easel, which was
placed flat on the desk. The experimenter explained that participants were to read through the
instructional flyer and take as much time as they need to conduct a thorough exam on one of
the breasts.3 The instructions were taken from a pamphlet provided by Health Edco and
provided a short written description of the spiral method of conducting a BSE. The
experimenter then left the room for approximately 4 minutes, to give the participant privacy.
A concealed video camera was used to measure the duration of the breast exam. The camera
was positioned so as to record only the participants’ hands on the breast model (i.e., no
identifying information was recorded).

Reactions to the essays—~Participants who were in either of the two essay conditions were
asked to complete one more questionnaire as part of the attitudes and personality study. They
were provided the six questions used in previous research (Goldenberg et al., 2001) assessing
their reactions to the essay. Specifically, participants were asked, “How much do you think
you would like this person?,” “How intelligent do you believe this person to be?,” “How
knowledgeable do you believe this person to be?,” “Is this person’s opinion well-informed?,”
“How much do you agree with this person’s opinion?,” and “From your perspective, how true
do you think this person’s opinion is of the topic they discussed?” All items were responded
to on a 9-point scale, with 1 reflecting the most negative evaluation and 9 the most positive
response. As in previous research, these items formed a reliable scale (o =.93). The evaluations
were included to test that the effects of the manipulation were not on account of an explicit
reaction to the essays themselves, but rather the impact of the essays on the reactions to
conducting a breast exam.

Finally, participants completed some demographic information followed by a formal
debriefing session in which the hypotheses were revealed and the necessity of the concealed
video camera was explained. Participants were given an opportunity to decline to allow their
video footage to be used; no participants objected.

The purpose of the present study was to examine whether the creaturely essay would reduce
the amount of time participants’ spent performing a breast exam in a context where performing
a breast exam was previously shown to make thoughts of death accessible. An ANOVA
revealed the hypothesized effect of creatureliness on breast exam duration, F(2, 81) = 3.18,
p=.047, np2 =.073. Pairwise comparisons showed that after women read the essay emphasizing
creatureliness, they spent a significantly shorter amount of time examining the breast than in

3The breast model included one breast with lumps and one without, to which participants were randomly assigned. However, there were
no effects involving breast type on duration, or in the ancillary study, on death accessibility (ps > .55). Also, all findings are unchanged
as a result of including which breast was examined as a factor in the analysis.
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both the humans uniqueness, t(81) = 2.12, p = .037, and the no essay condition, t(81) = 2.26,
p = .026, between which there was no difference (p = .90). The means are presented in Figure
2.

In this study, we also assessed participants’ self-reported reactions to the essays. As found in
prior research (Goldenberg et al., 2002), evaluations of the essay discussing the similarities
between humans and animals were more negative (M = 4.98, SD = 1.98) than the essay
emphasizing human distinctiveness from animals (M = 6.36, SD = 1.10), t(58) =-3.19, p =.
002. To check whether the reduced exam duration in the creatureliness essay condition was
simply due to the negative evaluation of the creaturely essay, we re-performed our original
analysis with essay reactions as a covariate. This analysis was therefore necessarily only
performed on the conditions in which participants received one of the two essays. The results
of this ANCOVA revealed that the significant effect of creatureliness on exam duration was
not affected by including the essay reactions in the model (p = .02).

Discussion

Study 3

The present results indicate that women exposed to the essay emphasizing the similarities
between humans and animals conducted shorter exams than women who read the human
uniqueness essay and women in the no-essay condition, whereas there was no difference
between the two latter conditions. These findings are important for several reasons. First, it
seems clear that breast exam behavior was affected by the creatureliness and not the human
uniqueness essay manipulation. Second, although we hypothesized and found a main effect of
creatureliness, this was in a context where mortality concerns were presumably activated as a
function the naturalistic context of a breast exam. Third, the present findings extend the results
of Study 1 and previous research by demonstrating that concerns associated with creatureliness
can affect actual body-oriented behavior and not just self-reported attitudes and intentions. And
fourth, finding that the creatureliness manipulation reduced behavior in a context that offered
no potential to discover cancer on oneself further supports the argument that BSE behavior can
be affected, not only by worry about cancer, but due to the psychological implications of
creatureliness for the exam itself.

Although the findings of Studies 1 and 2 offer convergent support for the analysis that
existential concerns associated with creatureliness in a context where mortality concerns are
likely to be activated can interfere with women’s willingness to conduct BSEs, a more
ecologically valid test would be provided by (a) using a sample of women at greater risk for
breast cancer, that is, older women; and (b) having women examine their own breasts, as
opposed to examining a model. Thus, in Study 3 we recruited and randomly assigned women
from the community, age 35 and over, to the creatureliness or uniqueness essay condition and
then measured the amount of time they spent conducting a BSE in a private exam room. We
did not manipulate mortality salience, again assuming that an actual BSE would be sufficient
to heighten death-thought accessibility, especially among women whose age puts them at
greater risk of breast cancer.

Another goal of Study 3 was to provide direct insight into the role that discomfort with the
exam plays in these effects. To examine the hypothesis that reminders of one’s creatureliness
increase the discomfort that one experiences when faced with a BSE, and that it is this
discomfort that undermines the behavior, this study included a variant of a classic
misattribution of arousal manipulation (e.g., Zanna & Cooper, 1974). Misattribution paradigms
have a strong track record in demonstrating the role of arousal on a psychological process (see
e.g., Arndt & Goldenberg, 2002, for a review). The logic of the paradigm is that if a form of
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arousal is thought to contribute to a psychological process (e.g., dissonance induced attitude
change, or in this case, avoidance of breast exam behavior), then providing people with an
alternative attribution for the source of the arousal (e.g., a placebo) should reduce or eliminate
psychological and behavioral reactions. The appeal of the misattribution paradigm, then, is that
it allows one to see the influence of an explicit arousal label on a behavior that the person is
typically unaware is influenced by arousal. In Study 3, before performing the BSE, participants
were led to believe that they were also sampling a water product that contained herbal additives
with energizing (or calming) properties and that some people have reported a feeling of slight
nervousness (or drowsiness) after having consumed it. We expected that the creatureliness
essay would lead to more discomfort with the exam and thus lower exam duration, unless a
feasible alternative explanation (i.e., the energy water placebo) was provided for the
discomfort. In other words, if participants are experiencing discomfort but are led to attribute
that discomfort to another source (the energy water placebo), they should conduct longer BSEs
than participants primed with creatureliness who lack this attributional alternative.

Female participants aged 35 and up were recruited though a local newspaper in Boise, Idaho.
The advertisement explained that volunteers were being sought for a study concerning
women’s health behaviors, and that participants would be compensated with $20 for one hour
of their time. To avoid the inclusion of women who had breast cancer, a telephone screening
was first conducted in which women were asked to report on their current health status and
history, as well as to confirm that they were age 35 or older. Women of appropriate age who
did not mention breast cancer in the telephone conversation were called back and scheduled
for the study. At the time of the study, however, five women reported having breast cancer,
and therefore their responses were not included. In addition, two women reported that they did
not conduct the breast exam, two declined to drink the water (placebo), and eight subjects did
not provide the time estimates necessary to compute the dependent variable in this research.

This left a total sample of 99 women. The woman ranged in age from 35 to 66, with a mean
age of 45.22 (SD = 7.03). The sample was predominately Caucasian (91.8%; 2% Hispanic; 1%
Native American; and 5.1% multi-ethnic), relatively low socio-economic status (e.g., 60%
reported household incomes under $35,999) and the majority were not highly educated (e.g.,
over 70% had less that a 4-year college degree). Fifty percent of the women were married,
20.4% were divorced, 16.3% were single, 10.1% were living with a partner, and 3.1% were
widowed.

Materials and Procedure

When participants arrived at the laboratory, the experimenter explained that the study involved
a series of tasks on consumer reactions, personality, and health behaviors that were being
combined for reasons of convenience. Specifically, participation would involve three
components: sampling a water product for a national beverage manufacturer purportedly
funding the research; completing personality questionnaires and evaluating an essay so the
university can learn how the community feels about the ideas of its students; and performing
a BSE and answering some questions concerning women’s health. They were ensured complete
privacy during the exam. After explaining the procedure, they were provided with an informed
consent form, and also verbally informed that their participation was voluntary and their
responses anonymous. Upon providing written consent, they were brought to a private room
containing a small desk and chair as well as a doctor’s exam table for conducting the BSE.
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Placebo manipulation—The first part of the experiment involved sampling the water
product. Two parallel conditions were created to differ only as to whether they provided or did
not provide an explanation for any arousal participants might be experiencing. The
experimenter said, “I’m not sure if you’re familiar with this type of product, but many
companies have come out with water products that contain herbal additives. You are going to
be asked to try this new product and then evaluate it. We can’t reveal the name of the product
at this time because the company doesn’t want you to be influenced by brand names, but you
will be able to read a description of the product.” They were then given a card with the following
description:

“(ENERGY/CALMING) WATER - this product is called (Energy/Calming) Water
and it has been supplemented with herbs to create a feeling of (energy/calmness). The
effects of this product should be subtle, but some people have reported a feeling of
slight (nervousness/drowsiness) after having consumed it.”

For those consenting to try the water, the experimenter poured one full 16 oz glass from a bottle
with a label reading “(Energy/Calming) Water,” and stated that it was important that they drink
the entire cup.

Creatureliness manipulation—Participants were then provided with a questionnaire
packet, including the essay about human creatureliness or uniqueness. Completion of these
materials allowed sufficient time for the participant to believe the water could take effect prior
to the BSE.

B SE—ATfter participants completed the packet, they were told that it was time for the BSE.
They were once again ensured complete privacy and that they would not be interrupted at any
time during the exam. It was emphasized that it was very important for them to actually perform
the BSE, because there would be questions about it afterward. They were given the same flyer
used in Study 2, which provided a technique that they were asked to use when performing the
exam. The experimenter then left them alone in the exam room and instructed them to close
the door when they were ready to begin and open it to let the experimenter know when they
were finished. The experimenter surreptitiously started a stopwatch when the door closed and
stopped it when the door opened.

Participants were then given the last packet of materials to complete. Thisincluded “a consumer
evaluation” form assessing their reactions to the water, their assessment of BSE duration and
demographic information.

Consumer evaluation—To provide a manipulation check for the effectiveness of the
placebo, the “consumer evaluation” asked participants to indicate how much they liked the
product, how much they liked the taste of the water, and whether they would be interested in
buying it. This form also asked participants to rate the extent to which they were feeling
“relaxed,” “stimulated,” “calm,” “anxious,” “at ease,” “jittery,” “comfortable,” “nervous,”
“mellow,” and “agitated.” Responses for all items were indicated on a 7-point scale. As
intended, the affective items comprised anxiety and calmness subscales. The results of a
principal components analysis with a varimax rotation revealed only two factors; the five
anxiety items loaded on one factor and the five calmness items loaded on the other. These two
factors accounted for 74.53% of the variance. Internal consistency for each scale was high;
as = .81 for anxiety and .95 for calmness.

LI} LI} @ LLNT3

BSE reactions and demographics—~Participants were then asked to answer a couple of
questions about their BSE, including whether they had actually performed one (as said
previously, two were excluded because they indicated that they had not) and the approximate
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length of time (in min and sec) of the BSE that they had conducted. This was followed by a
number of demographic items, including cancer history.

Reactions to the essays—The last part of the packets contained six questions (the same
ones used in Study 2) assessing reactions to the essay (o = .94).

When participants completed the materials, the experimenter conducted an extensive
debriefing, in which the hypotheses of the study were described and the placebo was revealed.
The experimenter ensured that participants were not upset and provided them with contact
information for the principal investigator as well as referral information to any women
expressing concern about their breast health. Women were then thanked and paid $20 for
participating.

The indices of BSE duration included the experimenter’s objective measure of how long
participants spent in the exam room as well as participants’ estimates of how long they spent
conducting the BSE. While the experimenter’s estimate offered the reliability of a stopwatch,
the participants’ offered added validity because they were able to discount the time that was
not spent on the actual exam (e.g., removing a garment, reading instructions). Estimates for
exam times ranged from 25 to 600 sec and time spent in the room ranged from 33 sec to 649
sec. The two assessments were highly correlated, r = .58, p <.001, and thus were averaged to
provide the assessment of BSE duration.

To assess the impact of the creatureliness essay and misattribution manipulations, we
conducted a 2 (placebo) x 2 (creatureliness) ANOVA on the composite measure of time spent
on the BSE. This analysis revealed no main effects (ps > .51), but did reveal the expected
interaction between the essay and placebo condition, F(1,95) = 4.15, p =.044, an =.042. Cell
means are presented in Figure 3. Pairwise comparisons revealed a trend for the creatureliness
essay to lead to shorter exam times than the uniqueness essay in the calming water condition
(i.e., when no alternative explanation for their arousal was available), t(95) = 1.63, p = .106.
Moreover, participants primed with creatureliness conducted longer exams when a feasible
alternative explanation was provided by the energy water (as compared to the calming water
condition), t(95) = 1.91, p = .059, npz =.037. Although there appeared to be a slight decrease
in exam time among the uniqueness/energy water participants relative to the uniqueness/
calming water condition, this difference did not approach significance (p = .33), nor was there
an effect of the creatureliness essay in the energy water condition (p = .21).

As in Study 2, a 2 (placebo) x 2 (creatureliness) ANOVA on reactions to the essay revealed
that women felt more positively about the human uniqueness essay compared to the human
creatureliness essay, F(1,95) = 8.09, p = .005, npz =.078. There were no effects of the water,
nor any interaction, on the evaluations of the essays (ps > .56). As in Study 2, including
reactions to the essay as a covariate in the analysis produced the same significant pattern of
results (p = .04).

To investigate the effects of the placebo manipulation on self-reported anxiety and calmness,
we examined participants’ responses to the anxiety and calmness related items on the consumer
evaluation form. The results of a 2 (placebo) x 2 (creatureliness) ANOVA on anxiety items

revealed a main effect for the placebo, F(1,95) = 6.60, p =.012, an =.065, with women who
received the energy water reporting more anxiety (M = 2.00, SD = 1.05) compared to women
in the calming water condition (M = 1.59, SD = .56). Looking at the calmness items, there was
only a marginally significant interaction between the placebo and essay condition, F(1,95) =
3.56, p=.062, npz =.036, reflecting that the energy water made the woman feel less calm than
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the calming water (M =4.63, SD = 1.26 compared to M = 5.30, SD = 1.11), but only when they
were reminded of creatureliness, F(1,95) = 3.75, p = .056, npz =.038; in the human uniqueness
condition there was no difference (p = .46).

Discussion

The results of this study support the hypothesis that BSE behavior can be inhibited by
discomfort (i.e., anxiety) with screening behavior as a function of priming creatureliness in a
context likely to prime thoughts of death. Women who were given the creaturely prime
conducted longer BSEs when they were given an excuse for feelings of distress (the energy
water) than when they were not provided with such an excuse (the calming water). This
suggests that the misattribution cue was successful in (mis)directing participants’ perceived
source of their discomfort, thus facilitating a longer (and presumably more thorough)
examination.

Although the finding that women’s BSEs were longer in the creatureliness condition when they
were provided with the misattribution opportunity compared to when they were not provides
strong support for our hypothesis, within the calming water conditions, the effects of the
creaturely essay (vs. the uniqueness essay) on BSE duration were not quite statistically
significance. We suspect the weaker effect of creatureliness in this study may have resulted
from an anxiety-reducing effect of the calming water placebo. However, because Study 3 was
designed to elucidate how discomfort conducting a BSE when concerns about one’s creaturely
and mortality are active, we opted to use a control condition (i.e., the calming water) which
paralleled the energy water placebo rather than an entirely neutral (i.e., no placebo) condition,
which would have provided an optimal context for testing the human creatureliness versus
human uniqueness essay effect. In light of clear support for this difference in the previous
studies, the present tendency in the predicted direction (even under conditions of a calming
placebo) provides converging evidence discomfort caused by existential factors can undermine
breast screening behavior.

In addition, the findings of this study extend the generalizability of our results by showing
similar effects on women with greater risk of breast cancer when performing a BSE on their
own breasts. This is a significant departure from much of the research in TMT, which for the
most part has focused on attitudinal outcomes among college students. Such generalizability
can play a critical role in establishing the theoretical viability of these ideas.

General Discussion

Three studies support the hypothesis that women’s concerns about their creaturely and mortal
nature can create discomfort and undermine willingness to engage in BSEs. In Study 1, the
juxtaposition of mortality and creatureliness reminders reduced women’s intentions to conduct
BSEs. Study 2 moved beyond self-report intentions and showed that creatureliness priming
reduced breast exam behavior on a breast model (an experience found to increase death thought
accessibility). Study 3 demonstrated that one reason that reminders of creatureliness inhibit
screening behavior that presumably makes death salient is discomfort associated with the exam.
By using a misattribution of arousal paradigm, this study provided evidence that actual BSE
duration was unaffected by the creatureliness prime when participants had an alternative
explanation for the psychological discomfort they were presumably experiencing.

Taken together, the present research offers a number of theoretical and practical contributions.
We begin by addressing specific conceptual issues regarding the role of mortality salience,
arousal, and the use of behavioral outcomes in the current research. We then discuss the
contribution of this work to theories in health psychology and specifically to an emerging terror
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management health model. Finally, we discuss some potentially fruitful applications of this
research for breast exam promotion.

Conceptual Issues

The Role of Mortality Salience—The naturalistic context of Studies 2 and 3, while offering
advantages in terms of external validity, does leave some ambiguity in terms of how much
mortality salience contributed to the present effects. Clearly mortality salience was
instrumental in Study 1, as the creatureliness manipulation only reduced BSE intentions when
mortality was primed. Moreover, it is likely that in Studies 2 and 3 the more realistic BSE
experience primed mortality, and the pilot data for Study 2 supports this position. However,
because mortality salience was not experimentally manipulated in these studies, it is difficult
to isolate the extent to which it contributed to the effects. Although some studies (e.g., Cox,
Goldenberg, Arndt, & Pyszczynski, 2007) have found that creatureliness can exert a main effect
on body-related outcomes, the findings of Study 1, and other research documenting
creatureliness by mortality salience interactions on body-oriented judgments (e.g., Goldenberg
et al., 2002), suggest that reminders of death create a situation in which activating concerns
with creatureliness may have an especially robust impact. TMT is the only perspective to
articulate when and why creatureliness may be problematic for people; however, more research
is needed to clarify the extent to which mortality concerns need to be salient for creatureliness
to influence judgment and behavior.

The Role of Arousal—The present findings provide the first evidence that concerns about
creatureliness in a mortality salient context may exert effects by leading participants to attribute
unpleasant arousal to a body-oriented behavior. This can be seen as broadly consistent with an
emerging picture of how arousal can be misattributed in terror management responses, as
Greenberg et al. (2003) found that mortality salience produces its effects on worldview defense
in part through activating a potential for (but not actual) arousal (i.e., a placebo purported to
block the potential for arousal reduced worldview defense in response to mortality salience).
Of course, in the current research there was no non-bodily activity and thus it is difficult to
determine whether the manipulation was in itself arousing in the context of presumed mortality
salience, or whether it created a potential for arousal that was actualized by the BSE. Prior
research showing that the interactive effect of creatureliness and mortality salience are specific
to body-oriented behaviors (e.g., Cox et al., 2007) and that it does not increase negative affect
prior to exposure to the body-related behavior (Goldenberg et al., 2002), however, suggests
that the latter is more likely. In any case, Study 3’s finding that an alternative explanation for
participant’s discomfort enabled individuals primed with creatureliness to conduct longer
BSEs provides the first evidence that arousal can inhibit BSE behavior.

Behavioral Outcomes—The current research also extends prior work by demonstrating
that concerns about creatureliness and mortality can inhibit actual behavior. Previous studies
exploring the effects of people’s concerns about creatureliness have generally relied on self-
report ratings of attitudes and reactions to stimuli (e.g., Goldenberg et al., 2002). However,
given the well documented ambiguity associated with self-reports and how they map onto
people’s actual behavior (cf. Nisbett & Wilson, 1977; Gilbert, Pinel, Wilson, Blumberg, &
Wheatley, 1998), the present work provides vital evidence supporting the use of the construct
of creatureliness to understand behavioral outcomes. In addition, the behavioral assessment of
exam duration highlights a novel tool for studying actual BSE (and other health) behavior, in
addition to assessing self-reports of future (i.e., intentions, as in Study 1) or past (i.e.,
compliance) behavior, as is more typical in health research. Although more research is
necessary to examine how this dependent variable maps onto behavioral compliance, there is
evidence that shorter duration exams are less thorough (e.g., Barton, Harris, & Fletcher,
1999; Fenton et al., 2005). In applying what is already an established precedent outside of
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health psychology (i.e., assessing the degree of a psychological threat by measuring the
duration that one endures it, e.g., Wicklund & Frey, 1980; Thorpe & Salkovskis, 1995), the
current research offers methodological as well as conceptual advances.

Advances for Theory

Implications for Health Psychology—Although models focusing on more rational health
motivations (e.g., Fishbein & Ajzen, 1975; Prochaska et al., 1994; Rosenstock, 1974) have
contributed invaluably to health promotion, it is increasingly recognized that insight into health
can be gained by examining psychological forces outside rational decision-making processes
(Salovey et al., 1998). For example, there has been a growing understanding of how emotional
reactions (e.g., Cameron, 1997; Witte, 1992) and self-serving biases (e.g., Croyle, Sun, & Hart,
1997; Gerrard, Gibbons, Reis-Bergan, & Russell, 2000) can contribute to health decisions.
Interestingly, while these perspectives share health as a motivating concern (i.e., either the
betterment of, or the fear or denial of risks to it), researchers have also uncovered a broader
range of social psychological motives applicable to health decisions. Self-presentational
motives (e.g., Leary et al., 1994) and appearance striving (Mahler, Kulik, Gerrard, & Gibbons,
2006), self-consistency (Stone, Aronson, Crain, Winslow, & Fried, 1994), social comparison
(Gibbons & Gerrard, 1995), and a general need to protect the integrity of the self (Reed &
Aspinwall, 1998; Sherman et al., 2000) have been implicated in decisions that affect health
outcomes. These perspectives all recognize that motives not rooted in health can affect health-
relevant decisions and outcomes. The current framework is in line with this general position
in that reduced behavior and intentions occurred not on account of the health-relevance of the
behavior, but on account of the implications for the self. Specifically, this research suggests
that threats associated with the creatureliness and mortality of the self may exert a barrier to
physical health behaviors.

Contributions to Terror Management Theory—Not only has health research generally
failed to consider existential motivations, but research on TMT, until recently, has also
neglected to address its potential relevance to health. This represented a critical, and seemingly
obvious, gap, considering that mortality concerns are likely to be active in the context of health
threats. We recently proposed a TMT health model (Goldenberg & Arndt, 2007) which
suggests that while conscious concerns with death instigate direct defenses aimed at reducing
one’s perceived health risk (and thereby facilitating the removal of death related thought from
consciousness), unconscious resonance of death-related cognition may impact health outcomes
by exacerbating a broader set of motives, increasingly identified by health researchers (see
above, e.g., Sherman et al., 2000), concerning the integrity of the self.

In support of the model, it has been shown that when thoughts of death are conscious,
individuals may increase their health intentions (e.g., Taubman Ben-Ari & Findler, 2005) or
deny their vulnerability to health risk (Greenberg et al., 2000), and that individual differences
in health coping styles moderate such effects (Arndt, Routledge, & Goldenberg, 2006). In
contrast to these health-focused defenses, non-conscious mortality concerns have been shown
to affect health to the extent that the behaviors are relevant to self-esteem. For example,
mortality salience has been shown to increase fitness intentions (Arndt et al., 2003) and increase
tanning intentions (Routledge, Arndt, & Goldenberg, 2004) among individuals whose self-
esteem is contingent on such behavior or in response to primes that frame the behavior as self-
esteem relevant. Although the current findings share some similarities with these latter findings
to non-conscious mortality concerns by focusing on the (threat to the) symbolic value of the
body, the current series of studies are the first to examine the causal effects of creatureliness
in the context of health relevant domain. In this way, the present studies extend the applicability
of an existentially informed analysis not only to a novel health-relevant domain but also via a
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previously unexamined psychological mechanism within the context of an emerging TMT
health model.

Applications for Breast Exam Promotion

Theory-consistent predictions across three studies, including effects on actual BSE behavior,
suggest that the current analysis may offer novel practical implications for BSE promaotion.
Although the effects of the manipulations typically accounted for a relatively small amount of
the variance in BSE outcomes, small effects can be important, especially when the
manipulations are subtle and not obviously related to the dependent variable (Prentice & Miller,
1992). While factors identified by traditional health models (e.g., attitudes, subjective norms,
and perceived control, McCaul, Sandgren, O’Neill, & Hinsz, 1993; self efficacy and planning,
e.g., Luszczynska & Schwarzer, 2003) have been found to account for greater variance in BSE
behavior, the current approach is clearly meant to complement, not compete with, other models
of health behavior, by highlighting an additional concerns that may be particularly relevant in
the context of BSEs.

In this light, an important objective for future research is to better understand how the factors
identified by these experiments may manifest in real-world settings. With regard to thoughts
of death, it would be useful to consider how aspects of the health context may render mortality
concerns more or less accessible. For example, would perceived risk of breast cancer activate
thoughts of mortality in the context of breast cancer screening? Presumably it would, and this
leads to an interesting set of predictions. While rationally oriented models (e.g., the Health
Belief Model) specify that perceived risk should increase motivations to screen, the present
analysis suggests that, if concerns about creatureliness are also accessible, a perceived risk-
death activation link should increase discomfort with performing BSEs. This may explain why,
according to a recent meta-analysis (Katapodi, Lee, Facione, & Dodd, 2004), while perceived
risk does exert a reliably positive influence on mammography adherence (which may be less
mutable by psychological factors than BSEs, see Siegler & Costa, 1994), it does not reliably
predict BSE screening. Thus, research designed to identify factors that naturalistically prime
mortality may provide insight into people’s decisions regarding their health.4

Another important next step to consider is how concerns about creatureliness relate to breast
cancer screening in the absence of an experimental manipulation of creatureliness. At least in
the context of Study 2, the default cognition in approaching BSEs appeared to be that of human
uniqueness, for this condition did not differ from a no-essay control. However, there may be
aspects of health settings that can activate concerns about creatureliness (e.g., looking at one’s
naked figure in the bathroom mirror, seeing one’s X-ray in the doctor’s office) or aspects of
instructional brochures that can make creatureliness more accessible, such as explicit photos
(found to deter BSEs among individuals high in erotophobia, Labranche, Helweg-Larsen, Byrd,
Choquette, 1997). Applied health workers only stand to gain by considering whether
interventions and instructional materials can be delivered in ways that reduce the likelihood of
casting BSEs in a creaturely light.

41n this vein, features of health communications, such as how they are framed, may also have the potential to differentially activate death-
related cognition. According to work derived from prospect theory (Rothman, & Salovey, 1997), messages can be framed so as to highlight
the advantages of performing a behavior (i.e., gain framed) or to make salient the disadvantages of NOT performing the behavior (i.e.,
loss framed). With reference to the current perspective, the way a message is framed may increase or decrease the likelihood that mortality
concerns are implicated by virtue of whether the message highlights health risk. Pilot research we recently conducted provides preliminary
support for this analysis. In the context of BSEs, a gain frame (i.e., “conducting breast self-exams can protect your health) led to heightened
death-thought accessibility as compared to a loss frame (i.e., “not conducting breast self-exams can put your health at risk™). Indeed,
previous research on message framing indicates that effective behavioral promotion is found in the conditions in which mortality should
be less salient (see e.g., Rothman, & Salovey, 1997). Although it is premature to draw firm conclusions at this point, this may represent
a promising direction for future research.
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In terms of mitigating the potential for threat associated with creatureliness, health
communications that emphasize uniquely human aspects of behavioral health control or frame
BSEs as empowering may help avoid the potential to focus on the physicality of the behavior,
and thereby enable individuals to focus on its esteem-relevant symbolic aspects. Other future
directions include exploring whether some previously identified predictors of BSEs interact
with the variables identified in the present work. For example, can positive normative beliefs
concerning BSEs (e.g., McCaul et al., 1993) or high self-esteem (Cope, 1992) or high body-
esteem (Olson & Morse, 1996) mitigate the effects of creatureliness on BSE behavior? One
aspect that these variables have in common is that they highlight an individual’s capacity to
construct and maintain a symbolic identity; doing so may allow women to more productively
confront breast screening.

Due to insufficient evidence that BSEs reduce mortality rates associated with breast cancer,
the American Cancer Society has recently changed their guidelines so that monthly BSEs are
now considered optional. Although comfort examining one’s own breast is still important so
that women are familiar with how their breasts feel and better able to recognize changes in
their breast (see new guidelines, www.cancer.org, especially for younger women for whom
regular mammography is not recommended, Smith et al., 2003), it is obviously important to
explore the applicability of this analysis to mammaography, which has been found effective in
reducing breast cancer mortality rates (www.cancer.org). In ongoing research, Goldenberg,
Routledge, and Arndt (2006) found that women high in neuroticism who were undergoing
mammography report more psychological discomfort after a creatureliness induction,
suggesting that our analysis may not be limited to BSEs. In this light, a theoretical analysis
that can shed light on factors affecting comfort with BSEs as well as other breast cancer
screening modalities has practical importance.

Conclusion

While there is clearly more work to be done, consistent findings across three studies suggest
that an existential perspective is relevant to BSE behavior. Although more traditional health
models have made significant inroads toward elucidating factors that can pose barriers to breast
cancer screening, the current perspective can broaden the current understanding by considering
the unique nature of threats associated with concerns about mortality and creatureliness and
the often non-rational ways that people deal with these threats. Armed with this broader
perspective, researchers and health professional may be in a better position to facilitate
productive health behaviors.

Acknowledgements

This research was supported by NCI grant R01 CA96581. The authors wish to thank Judy Olson and her staff at the
St. Luke’s MSTI Breast Care Services and Cindy Clark of the Department of Nursing at Boise State University for
their assistance on this project. Additional thanks go out to Kim Markowski and Robin Nelson for their data collection
efforts and Liesl Milan for data collection and literature review. We would lastly like to acknowledge Rob Turrisi of
the Prevention Research Center and Department of Biobehavioral Health at Pennsylvania State University for his
invaluable guidance in this line of research. In addition, we thank Frederick X. Gibbons for feedback on a manuscript
version of this article. Correspondence should be addressed to Jamie Goldenberg at, Department of Psychology,
University of South Florida, 4202 East Fowler Ave, PCD 4118G, Tampa, FL 33620-7200 EMAIIL:
jgoldenb@cas.usf.edu.

References

Altemeyer B, Hunsberger B. Authoritarianism, religious fundamentalism, quest, and prejudice. The
International Journal for the Psychology of Religion 1992;2:113-133.

American Cancer Society. Breast Cancer Facts & Figures 2003-2004. 2004. Statistics for 2004.

J Exp Soc Psychol. Author manuscript; available in PMC 2009 March 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Goldenberg et al.

Page 18

ArndtJ, Cook A, Goldenberg JL, Cox C. Cancer and the threat of death: The cognitive dynamics of death
thought suppression and its impact on behavioral health intentions. Journal of Personality and Social
Psychology 2007;92:12-29. [PubMed: 17201539]

Arndt, J.; Goldenberg, JL. From threat to sweat: Towards a fuller understanding of the role of
physiological arousal in self-esteem maintenance. In: Tesser, A.; Wood, JV.; Stapel, DA., editors. Self
and motivation: Emerging psychological perspectives. Washington DC: APA Books; 2002. p. 43-69.

Arndt, J.; Goldenberg, J.; Greenberg, J.; Pyszczynski, T.; Solomon, S. Death can be hazardous to your
health: Adaptive and ironic consequences of defenses against the terror of death. In: Masling, J.;
Duberstain, P., editors. Psychoanalytic perspectives on sickness and health. 9. Washington DC:
American Psychological Association; 2000. p. 201-257.

Arndt, J.; Goldenberg, J.; Landau, MJ.; Kosloff, S. Conceptualizations of the body as a function of priming
creatureliness. University of Missouri; Columbia, Columbia, MO: 2006. Manuscript in progress

Arndt J, Greenberg J, Solomon S, Pyszczynski T, Simon L. Suppression, accessibility of death-related
thoughts, and cultural worldview defense: Exploring the psychodynamics of terror management.
Journal of Personality and Social Psychology 1997;73:5-18. [PubMed: 9216076]

Arndt J, Routledge C, Goldenberg JL. Predicting proximal health responses to reminders of death: The
influence of coping style and health optimism. Psychology and Health 2006;21:593-614.

Arndt J, Schimel J, Goldenberg JL. Death can be good for your health: Fitness intentions as proximal
and distal defense against mortality salience. Journal of Applied Social Psychology 2003;33:1726—
1746.

Barton MB, Harris R, Fletcher SW. Does this patient have breast cancer? The screening clinical breast
examination: Should it be done? how? JAMA: The Journal of the American Medical Association
1999;282:1270-1280. [PubMed: 10517431]

Becker, E. The denial of death. New York: Free Press; 1973.

Burris CT, Rempel JK. “It’s the end of the world as we know it”: Threat and the spatial-symbolic self.
Journal of Personality and Social Psychology 2004;86:19-42. [PubMed: 14717626]

Cameron, LD. Screening for cancer: llIness perceptions and illness worry. In: Petrie, KJ.; Weinman, JA.,
editors. Perceptions of health and illness. Netherlands: Hardwood Academic; 1997. p. 291-322.
Consedine NS, Magai C, Krivoshekova YS, Ryzewicz L, Neugut Al. Fear, Anxiety, Worry, and Breast
Cancer Screening Behavior: A Critical Review. Cancer Epidemiology Biomarkers & Prevention

2004;13:501-510.

Cope DG. Self-esteem and the practice of breast self-examination. Western Journal of Nursing Research
1992;14(5):618-631. [PubMed: 1529606]

Cox CR, Goldenberg JL, Arndt J, Pyszczynski T. Mother’s milk: An existential perspective on negative
reactions to breastfeeding. Personality and Social Psychology Bulletin 2007;33:110-122. [PubMed:
17178934]

Croyle, RT.; Sun, Y.; Hart, M. Processing risk factor information: Defensive biases in health-related
judgments and memory. In: Petrie, KJ.; Weinman, JA., editors. Perceptions of health and illness.
Netherlands: Hardwood Academic; 1997. p. 267-290.

Curry SJ, Emmons KM. Theoretical models for predicting and improving compliance with breast cancer
screening. Annals of Behavioral Medicine 1994;16:302-316.

Elmore JG, Armstrong K, Lehman CD, Fletcher SW. Screening for breast cancer. JAMA 2005;293:1245—
1256. [PubMed: 15755947]

Fenton JJ, Barton MB, Geiger AM, Herrinton LJ, Rolnick SJ, Harris EL, Barlow WE, Reisch LM, Fletcher
SW, Elmore JG. Screening Clinical Breast Examination: How Often Does It Miss Lethal Breast
Cancer? Journal of the National Cancer Institute Monographs, 2005 2005;(35):67—71.

Fishbein, M.; Azjen, |. Belief, Attitude, Intention, and Behavior: Introduction to Theory and Research.
Reading, MA: Addison-Wesley; 1975.

Gerrard M, Gibbons FX, Reis-Bergan M, Russell DW. Self-esteem, self-serving cognitions, and health
risk behavior. Journal of Personality 2000;68:1177-1201. [PubMed: 11130737]

Gibbons FX, Gerrard M. Predicting young adults’ health risk behavior. Journal of Personality and Social
Psychology 1995;69:505-517. [PubMed: 7562392]

J Exp Soc Psychol. Author manuscript; available in PMC 2009 March 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Goldenberg et al.

Page 19

Gilbert DT, Pinel EC, Wilson TD, Blumberg SJ, Wheatley TP. Immune neglect: A source of durability
bias in affective forecasting. Journal of Personality and Social Psychology 1998;75:617-638.
[PubMed: 9781405]

Goldenberg JL. The body stripped down: An existential account of ambivalence toward the physical
body. Current Directions in Psychological Science 2005;14:224-228.

Goldenberg, JL.; Arndt, J. The implications of death for health: A terror management model of behavioral
health promotion. University of South Florida; Tampa, FL: 2007. Manuscript under review

Goldenberg JL, Cox CR, Pyszczynski T, Greenberg J, Solomon S. Understanding human ambivalence
about sex: The effects of stripping sex of meaning. Journal of Sex Research 2002;39:310-320.
[PubMed: 12545414]

Goldenberg JL, McCoy SK, Pyszczynksi T, Greenberg J, Solomon S. The body as a source of self-esteem:
The effects of mortality salience on identification with one’s body, interest in sex, and appearance
monitoring. Journal of Personality and Social Psychology 2000;79:118-130. [PubMed: 10909882]

Goldenberg JL, Pyszczynski T, Greenberg J, Solomon S. Fleeing the body: A terror management
perspective on the problem of human corporeality. Personality and Social Psychology Review
2000;4:200-218.

Goldenberg JL, Pyszczynski T, Greenberg J, Solomon S, Kluck B, Cornwell R. I am NOT an animal:
Mortality salience, disgust, and the denial of human creatureliness. Journal of Experimental
Psychology: General 2001;130:427-435. [PubMed: 11561918]

Goldenberg JL, Pyszczynski T, McCoy SK, Greenberg J, Solomon S. Death, sex, love, and neuroticism:
Why is sex such a problem? Journal of Personality and Social Psychology 1999;77:1173-1187.
[PubMed: 10626370]

Goldenberg, JL.; Routledge, C.; Arndt, J. Mammograms and the management of existential discomfort:
Threats associated with the physicality of the body and neuroticism. University of South Florida;
Tampa, FL: 2006. Manuscript under review

Greenberg J, Arndt J, Simon L, Pyszczynski T, Solomon S. Proximal and distal defenses in response to
reminders of one’s mortality: Evidence of a temporal sequence. Personality and Social Psychology
Bulletin 2000;26:91-99.

Greenberg J, Martens A, Jonas E, Eisenstadt D, Pyszczynski T, Solomon S. Psychological defense in
anticipation of anxiety: Eliminating the potential for anxiety eliminates the effect of mortality salience
on worldview defense. Psychological Science 2003;14:516-519. [PubMed: 12930486]

Greenberg J, Pyszczynski T, Solomon S, Rosenblatt A, Veeder M, Kirkland S, Lyon D. Evidence for
terror management I1: The effects of mortality salience on reactions to those who threaten or bolster
the cultural worldview. Journal of Personality and Social Psychology 1990;58:308-318.

Greenberg J, Pyszczynski T, Solomon S, Simon L, Breus M. Role of consciousness and accessibility of
death-related thoughts in mortality salience effects. Journal of Personality and Social Psychology
1994;67:627-637. [PubMed: 7965609]

Greenberg J, Simon L, Porteus J, Pyszczynski T, Solomon S. Evidence of a terror management function
of cultural icons: The effects of mortality salience on the inappropriate use of cherished cultural
symbols. Personality and Social Psychology Bulletin 1995;21:1221-1228.

Greenberg, J.; Solomon, S.; Pyszczynski, T. Terror management theory of self-esteem and social
behavior: Empirical assessments and conceptual refinements. In: Zanna, MP., editor. Advances in
Experimental Social Psychology. 29. New York: Academic Press; 1997. p. 61-139.

Greenberg J, Solomon S, Pyszczynski T, Rosenblatt A, Burling J, Lyon D, Pinel E, Simon L. Assessing
the terror management analysis of self-esteem: Converging evidence of an anxiety-buffering
function. Journal of Personality and Social Psychology 1992;63:913-922. [PubMed: 1460559]

Hay JL, Buckley TR, Ostroff JS. The role of cancer worry in cancer screening: A theoretical and empirical
review of the literature. Psych-Oncology 2005;14:517-534.

Katapodi MC, Lee KA, Facione NC, Dodd MJ. Predictors of perceived breast cancer risk and the relation
between perceived risk and breast cancer screening: a meta-analytic review. Preventive Medicine
2004;38:388-402. [PubMed: 15020172]

Labranche ER, Helweg-Larsen M, Byrd CE, Choquette RA JR. To Picture or Not to Picture: Levels of
Erotophobia and Breast Self-Examination Brochure Techniques. Journal of Applied Social
Psychology 1997;27:2200-2212.

J Exp Soc Psychol. Author manuscript; available in PMC 2009 March 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Goldenberg et al.

Page 20

Leary MR, Tchividjian LR, Kraxberger BE. Self-presentation can be hazardous to your health: Impression
management and health risk. Health Psychology 1994;13:461-470. [PubMed: 7889900]

Luszczynska A, Schwarzer R. Planning and self-efficacy in the adoption and maintenance of breast self-
examination: A longitudinal study on self-regulatory cognitions. Psychology and Health 2003;18:93—
108.

McCaul KD, Reid PA, Rathge RW, Martinson B. Does concern about breast cancer inhibit or promote
breast cancer screening? Basic and Applied Social Psychology 1996;18:183-194.

McCaul KD, Sandgren AK, O’Neill HK, Hinsz VB. The value of the theory of planned behavior,
perceived control, and self-efficacy expectations for predicting health-protective behaviors. Basic
and Applied Social Psychology 1993;14:231-252.

Messina CR, Lane DS, Glanz K, West DS, Taylor VVF, Frishman W, Powell L. Relationship of Social
Support and Social Burden to Repeated Breast Cancer Screening in the Women’s Health Initiative.
Health Psychology 2004;23:582-594. [PubMed: 15546226]

Meyerowitz BE, Chaiken S. The effect of message framing on breast self-examination attitudes,
intentions, and behavior. Journal of Personality and Social Psychology 1987;52:500-510. [PubMed:
3572721]

Murray M, McMillan C. Health beliefs, locus of control, emotional control, and women’s cancer
screening behavior. British Journal of Clinical Psychology 1993;32:87-100. [PubMed: 8467279]

Nelson LJ, Moore DL, Olivetti J, Scott T. General and personal mortality salience and nationalistic bias.
Personality and Social Psychology Bulletin 1997;23:884-892.

Nisbett RE, Wilson TD. Telling more than we can know: Verbal reports on mental processes.
Psychological Review 1977;84:231-259.

Olson KL, Morse JM. Explaining breast self-examination practice. Health Care for Women International
1996;17:575-602. [PubMed: 9119776]

Prentice DA, Miller DT. When small effects are impressive. Psychological Bulletin 1992;112:160-164.

Prochaska JO, Velicer WF, Rossi JS, Goldstein MG, Marcus BH, Rakowski W, Fiore C, Harlow L,
Redding CA, Rosenbloom D, Rossi SR. Stages of change and decisional balance for 12 problem
behaviors. Health Psychology 1994;13:36-46.

Pyszczynski T, Greenberg J, Solomon S. A dual process model of defense against conscious and
unconscious death-related thoughts: An extension of terror management theory. Psychological
Review 1999;106:835-845. [PubMed: 10560330]

Pyszczynski T, Wicklund RA, Floresky S, Gauch G, Koch S, Solomon S, Greenberg J. Whistling in the
dark: Exaggerated estimates of social consensus in response to incidental reminders of mortality.
Psychological Science 1996;7:332-336.

Race KEH, Silverberg JA. Toward a reliable measure of breast self-examination: Attitudes and
performance barriers. Evaluation Review 1996;20:541-551. [PubMed: 10183260]

Reed MB, Aspinwall LG. Self-affirmation reduces biased processing of health-risk information.
Motivation and Emotion 1998;22:99-132.

Rosenstock, IM. The health belief model and preventive health behavior. In: Becker, MH., editor. The
Health Belief Model and Personal Health Behavior. Thorofare, NJ: Charles B. Slack; 1974.

Rothman AJ, Salovey P. Shaping perceptions to motivate healthy behavior: The role of message framing.
Psychological Bulletin 1997;121:3-19. [PubMed: 9000890]

Routledge C, Arndt J, Goldenberg JL. A time to tax: Proximal and distal effects of mortality salience on
sun exposure intentions. Personality of Social Psychology Bulletin 2004;30:1347-1358.

Rozin, P.; Haidt, J.; McCauley, CR. Disgust. In: Lewis, M.; Haviland, J., editors. Handbook of emotions.
2. New York: Guilford Press; 2000. p. 637-653.

Salovey, P.; Rothman, AJ.; Rodin, J. Health Behavior. In: Gilbert, DT.; Fiske, ST.; Gardner, L., editors.
The Handbook of Social Psychology. 4. 2. New York: McGraw Hill; 1998. p. 633-683.

Sherman DAK, Nelson LD, Steele CM. Do messages about health risks threaten the self? Increasing the
acceptance of threatening health messages via self-affirmation. Personality and Social Psychology
Bulletin 2000;26:1046-1058.

Siegler IC, Costa PT. Personality and breast cancer screening behaviors. Annals of Behavioral Medicine
1994;16:347-351.

J Exp Soc Psychol. Author manuscript; available in PMC 2009 March 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Goldenberg et al.

Page 21

Smith RA, Saslow D, Sawyer KA, Burke W, Costanza ME, Evans WP, Foster RS, Hendrick RE, Eyre
HJ, Sener S. American Cancer Society guidelines for breast cancer screening: Update 2003. CA: A
Cancer Journal for Clinicians 2003;53:141-169. [PubMed: 12809408]

Solomon, S.; Greenberg, J.; Pyszczynski, T. A terror management theory of social behavior: The
psychological functions of self-esteem and cultural worldviews. In: Zanna, MP., editor. Advances
in Experimental Social Psychology. 24. New York: Academic Press; 1991. p. 93-159.

Taubman Ben-Ari OT, Findler L. Proximal and distal effects of mortality salience on willingness to
engage in health promoting behavior along the life span. Psychology and Health 2005;20:303-318.

Thorpe S, Salkovskis P. Phobic beliefs: Do cognitive factors play a role in specific phobias? Behaviour
Research and Therapy 1995;33:805-816. [PubMed: 7677718]

Tolma EL, Reininger BN, Evans A, Ureda J. Examining the Theory of Planned Behavior and the
Construct of Self-Efficacy to Predict Mammography Intention. Health Education and Behavior
2006;33:233-251. [PubMed: 16531515]

van Ryn M, Lytle LA, Kirscht JP. A test of the theory of planned behavior for two health-related practices.
Journal of Applied Social Psychology 1996;26:871-833.

Wicklund, RA.; Frey, D. Self-awareness theory: When the self makes a difference. In: Wegner, DM.;
Vallacher, RR., editors. The self in social psychology. New York: Oxford; 1980. p. 31-54.

Wiebe, DJ.; Korbel, C. Defensive denial, affect, and the self-regulation of health threats. In: Cameron,
LD.; Leventhal, H., editors. The self-regulation of health and illness behaviour. London: Routledge;
2003.

Witte K. Putting the fear back into fear appeals: The extended parallel process model. Communications
Monograph 1992;59:329-349.

Zanna MP, Cooper J. Dissonance and the pill: An attribution approach to studying the arousal properties
of dissonance. Journal of Personality and Social Psychology 1974;29:703-709. [PubMed: 4833431]

J Exp Soc Psychol. Author manuscript; available in PMC 2009 March 1.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnue\ Joyiny Vd-HIN

Goldenberg et al.

[6)]
!

I
1

BSE Intentions

Dental Pain Death

Figure 1.

Page 22
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B Human Creatureliness

The Effects of Mortality Salience and Creatureliness on Intentions to Perform Breast Self

Exams
Note: Error bars represent the standard error of the mean.
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Figure 2.

The Effects of Creatureliness on Breast Model Exam Duration

Note: Error bars represent the standard error of the mean.
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