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Abstract

A meta-analysis was conducted on empirical trials investigating the mortality salience (MS) hypothesis of terror management 
theory (TMT). TMT postulates that investment in cultural worldviews and self-esteem serves to buffer the potential for 
death anxiety; the MS hypothesis states that, as a consequence, accessibility of death-related thought (MS) should instigate 
increased worldview and self-esteem defense and striving. Overall, 164 articles with 277 experiments were included. MS 
yielded moderate effects (r = .35) on a range of worldview- and self-esteem-related dependent variables (DVs), with effects 
increased for experiments using (a) American participants, (b) college students, (c) a longer delay between MS and the DV, and 
(d) people-related attitudes as the DV. Gender and self-esteem may moderate MS effects differently than previously thought. 
Results are compared to other reviews and examined with regard to alternative explanations of TMT. Finally, suggestions for 
future research are offered.
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The idea of death, the fear of it, haunts the human 
animal like nothing else; it is a mainspring of human 
activity—activity designed largely to avoid the fatality 
of death, to overcome it by denying in some way that 
it is the final destiny for man.

Ernest Becker (1973, p. ix)

Terror management theory (TMT; e.g., Greenberg, 
Pyszczynski, & Solomon, 1986) was developed more than 
20 years ago to help explain the ubiquitous need for meaning 
and self-esteem—that they may arise in part in an effort to 
secure oneself psychologically from concerns stemming from 
the awareness of mortality. Mortality salience (MS) manip-
ulations, which involve priming people with the idea of death 
as compared to a control topic, have been by far the most 
common way to examine the impact of death awareness as 
delineated by the theory. We conducted a meta-analysis to 
examine the strength of these MS effects as well as whether 
they are moderated by variations in the characteristics of 
TMT experiments.

TMT: Empirical Approach
TMT was inspired from the writings of Ernest Becker (1962, 
1973, 1975), who worked to integrate a broad array of social 
scientific theory and research. The theory proposes that a 

potential for anxiety results from the juxtaposition of death 
awareness—presumably a uniquely human capacity made 
possible by cognitive abilities such as self-awareness and 
abstract thought—and the instinct for self-preservation, which 
is common to all animals. To defend against this potential 
death anxiety, people must believe that some valued aspect 
of themselves will continue, either literally or symbolically, 
after cessation of their biological body. Literal immortality 
takes the form of an afterlife (e.g., heaven), whereas sym-
bolic immortality takes the form of extensions of the self 
(e.g., children, achievements) continuing to exist after the 
person’s biological death (Martin, 1999). Whether literal or 
symbolic, this cultural anxiety buffer consists of two compo-
nents: (a) belief in the validity of a cultural worldview and 
the standards and values associated with that worldview and 
(b) belief that one is meeting or exceeding those standards and 
values, that is, self-esteem (Rosenblatt, Greenberg, Solomon, 
Pyszczynski, & Lyon, 1989). Thus, as Becker (1973) 
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described it, a cultural worldview “is more than merely an 
outlook on life: it is an immortality formula” (p. 255).

Part of the value of TMT is its examination of a pro-
cess that is outside of conscious awareness and thereby 
not particularly obvious to people employing the proposed 
defenses. According to the theory, the problem of death resides 
beneath consciousness and, from there, triggers distal death 
defenses—the maintenance of worldviews and self-esteem. 
The conscious contemplation of death is defended against 
differently according to TMT; it is dealt with more ratio-
nally by denying vulnerability to physical death or pushing 
it into the distant future using proximal death defenses such 
as a conscious thought about one’s excellent state of physical 
health or one’s family trend toward longevity (Pyszczynski, 
Greenberg, & Solomon, 1999).

By providing an explanation for why people invest so 
heavily in their belief systems and why people need to feel 
valued, TMT offers insight into a broad array of human behav-
iors. Of particular import has been using TMT to examine the 
omnipresent nature of intergroup conflict. Given a fundamental 
human motive to secure oneself from death, TMT postulates 
that problems will typically arise when differences between 
people are perceived as challenges to one’s beliefs and sense 
of value—the distal death defenses. Recently, two different 
reviews of TMT have highlighted its relevance for peace pro-
cesses (Niesta, Fritsche, & Jonas, 2008) and its implications 
for understanding prejudice, intergroup conflict, and political 
attitudes (Greenberg & Kosloff, 2008). TMT can help explain 
why peace work is hampered particularly in the context of 
war and life-threatening violence as it suggests that our most 
vile attitudes and actions toward other groups stem from a 
fear of death that we cannot fully cope with or comprehend.

Though different aspects of the theory have been tested in 
various ways, by far the most common approach to examin-
ing the theory has been via the MS hypothesis. Of the 238 
empirical TMT journal articles, 83% directly test this hypoth-
esis. The MS hypothesis states that if people defend against 
the problem of death with the distal defenses described above, 
then increasing the accessibility of death-related thoughts 
should increase concern for maintaining the psychological 
structures underlying these defenses—that is, people’s cultural 
worldviews and self-esteem.

In the typical MS study, participants complete a packet of 
questionnaires ostensibly for the purpose of assessing per-
sonality. However, embedded within this packet, participants 
are asked to briefly write either about their own death or 
about a non-death-related (often negative) control topic. Par-
ticipants then typically complete one or two distraction 
questionnaires before finally completing a dependent mea-
sure that taps their distal death defenses. This delay and 
distraction between the death prime and the dependent mea-
sure is included to allow for death to fade from consciousness, 
in keeping with the theory’s contention that the distal death 
defenses occur only when death is beneath consciousness 

(Pyszczynski et al., 1999). Indeed, removal of this delay or 
distraction has been shown to eliminate the effects of MS 
on the dependent measures (e.g., Greenberg, Arndt, Simon, 
Pyszczynski, & Solomon, 2000). The MS hypothesis has led 
to hundreds of experiments to date examining whether prim-
ing people with their own mortality increases adherence to 
their cultural worldviews and/or self-esteem.

Summarizing the MS Experiments: 
Previous Reviews
Given that MS manipulations have become a vital and widely 
used tool for investigating TMT, statistically summarizing the 
method in a way that allows for comparisons between varia-
tions on these experiments would be of interest for both 
practical and theoretical reasons. Other summaries or reviews 
of the TMT literature have been conducted (e.g., Greenberg, 
Solomon, & Pyszczynski, 1997; Pyszczynski, Solomon, & 
Greenberg, 2003; Solomon, Greenberg, & Pyszczynski, 2004), 
and they provide a qualitative description of the variety of MS 
experiments. One important outcome of these summaries has 
been to show that different methods for priming thoughts of 
mortality elicit similar distal effects predicted by TMT and 
that these effects occur across a variety of populations and 
cultures. These summaries provide convergent validity for TMT 
and the psychological importance of death. A second main 
outcome of these summaries has been to show that priming 
people with thoughts of their own death elicits different 
effects than priming people with nondeath topics that share 
similar characteristics—for example, negative thoughts such 
as pain or social rejection. Thus, the varied control topics have 
provided discriminant validity for the MS hypothesis. In addi-
tion, these reviews underscore the wide array of behaviors 
that have been influenced by MS, covering such disparate 
domains as prejudice, tanning, sexual practices, having chil-
dren, donating to charities, voting, and driving.

One small previous meta-analysis (Jost, Glaser, Kruglanski, 
& Sulloway, 2003) has examined a subset of MS studies 
focusing on seven studies in two different articles (Florian 
et al., 2001a; Rosenblatt et al., 1989) that employed a depen-
dent measure related to political conservatism. In this subset 
of studies, the combined effect size (ES) for MS on severity 
of punishment to criminals—a component of political conser-
vatism—was significant and large, r(7) = .50, p = .00.

Summarizing the MS 
Experiments: The Current Meta-Analysis
A meta-analysis would add to these past summaries of the 
research because, to our knowledge, no broad quantitative 
synthesis of this TMT research has been conducted to date. 
A meta-analytic review allows for statistical examination 
of both the overall strength of MS effects and the variations 
in MS experiments; this latter process enables testing for 
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potential moderators of the MS effects that have not been 
systematically compared or manipulated in previous experi-
ments, such as study region, type of MS induction, control 
group, and length of delay between the MS induction and the 
dependent measure.

Our review is multidimensional (Westen & Morrison, 2001), 
providing a range of statistics for TMT studies in addition to 
the usual ESs with four main objectives. First, we summarize 
the basic characteristics of the MS studies of TMT, such 
as sample sizes, settings, MS manipulations, control groups, 
delay tasks, and dependent variables (DVs). Second, we eval-
uate the individual and combined ESs for the MS hypothesis 
of TMT—that is, the magnitude of the effects of MS on distal 
death defenses—and compare them to other studies and 
theories in social psychology and beyond to get a palpable 
glimpse of the magnitude of these effects. Third, we examine 
potential moderator variables, both between- and within-
study factors that may be associated with variations in the 
outcome of MS experiments (Rosenthal & DiMatteo, 2001). 
Fourth, we hope that our moderator analyses will provide data 
relevant to practical and theoretical issues that can guide and 
generate future TMT research. For example, as we delve into 
below, these moderator analyses allow us to examine questions 
about the duration of MS effects by examining variations in 
the delays between MS and dependent measures, the unique-
ness of MS effects by examining variations in control 
conditions, and the impact of cultural climates on MS effects 
by examining the effects in different countries.

Method
Study Selection

For this review, we searched through the reference sections 
of prior reviews and the TMT Web site (www.tmt.missouri 
.edu) maintained by Dr. Jamie Arndt at the University of 
Missouri, which lists all known TMT studies. We also conducted 
a database search (PsycINFO) using terror management or 
mortality salience as a key phrase. Finally, we sent out an elec-
tronic message to several prolific TMT researchers asking 
for any in-press or other unpublished studies relevant to our 
purposes.

As stated above, in conducting the present meta-analysis, 
we were primarily interested in evaluating the effects of the 
MS hypothesis, the key tenet of TMT. For this reason, to 
be included in this review, studies had to (a) directly test the 
MS hypothesis of TMT, (b) describe a true experiment with 
random assignment to groups and double-blind procedures, 
(c) be printed in the English language, and (d) report data that 
allowed for calculation of an effect size (ES) for MS effects.

Our literature searches yielded 238 unique journal articles 
empirically testing TMT, and 198 (83.0%) of them tested the 
MS hypothesis. Of these, 2 articles (< 1.0%) did not describe 
a true experiment with random assignment to groups and 

double-blind procedures, 3 (1.5%) were not available in the 
English language, and 29 (14.6%) did not allow for calcula-
tion of an ES for MS (e.g., several three-way factorial designs 
were excluded when sufficient data were not provided to com-
pute ES for MS vs. a control group). A total of 164 journal 
articles met the inclusion criteria for this meta-analysis, which 
yielded 277 ESs for MS because many articles described more 
than one experiment. These are summarized in Tables 1a and 
1b and shown individually in Table 2.

Statistical Analyses
Our data analytic approach for this review follows from the 
two questions below (regarding mean ES and moderators) 
with the specific procedures discussed in detail.
What Is the Mean ES for MS Manipulations? For each 
study reporting sufficient information, ESs for the MS manip-
ulations were calculated as a unit-free ES, r, by subtracting 
the control group mean from the experimental (MS) group 
mean and dividing the result by the pooled standard deviation 
according to the following formula (Lipsey & Wilson, 2001, 
pp. 173, 201),

Effect size = r = g / [√ (g2 + 4)]
and g = (YE − YC)

√ [(nE − 1)(sE)2 + (nC − 1)(sC)2] / [nE + nC − 2]

where YE and YC are the experimental (MS) and control 
group means postexperiment, s is the pooled standard 
deviation, sE and sC are the experimental and control group 
standard deviations, and nE and nC are the experimental and 
control group sample sizes. When means were not available, 
the ES, r, was directly estimated from significance tests (t, F, 
or c2) according to the requisite procedures (for more details, 
see Lipsey & Wilson, 2001, pp. 172-206; Rosenthal, 1991, 
pp. 18-20). Note that we chose to use r as our ES measure in 
this meta-analysis rather than Fisher’s normally transformed 
r (Zr) because r produces more conservative and less inflated 
ES estimates (Hunter & Schmidt, 1990, p. 217).

For studies using multiple dependent measures, the ES 
associated with the primary distal dependent measure was 
selected a priori based on the study authors’ report (e.g., the 

Table 1a. Summary of Terror Management Study Characteristics 
for Continuous Variables

Characteristic	 Valid k	 M	 Range	 SD

Sample size	 277	 87.3	 17 to 343	 50.8
Number of males	 257	 34.4	 0 to 329	 32.0
Number of females	 257	 52.9	 0 to 203	 34.7
Participant age	 113	 22.2	 7 to 84	 4.7
Effect size (r)	 277	 .36	 -.48 to .99	 .19

Note: Valid k refers to the number of experiments from the 164 studies 
that reported on each particular participant characteristic.
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first distal DV was employed if there was more than one in a 
given experiment). When two or more comparison groups 
were employed in the same study, the most conservative con-
trol group—the one that should be more threatening to 
people—was used for computation of ES. For example, the 
aversive pain group rather than the neutral or TV group was 
selected as the control group if both were present in the same 
experiment.

For all ESs, 95% confidence intervals were derived from 
the variance of r, which was estimated according to the fol-
lowing formula (Hunter & Schmidt, 1990, p. 208),

sr
2 = (1 − r2)2/(N − 1) and N = nE + nC

where r is the population ES (obtained by computing a 
combined ES for all studies) and nE and nC are the experimental 
(MS) and control group sample sizes, respectively.

The majority of experiments (59.9%) included a second 
independent variable (IV) other than MS that served as a 
potential moderator. Most of these divided participants into 
two groups created based on levels of a preexisting individ-
ual difference (often gender or a personality characteristic 
such as self-esteem) or by way of an experimental manipula-
tion (e.g., positive vs. neutral personality feedback). These 
within-study moderator variables were usually included by 
researchers in the service of varying whether the DV would 
be worldview and/or self-esteem relevant. For example, par-
ticipants with self-esteem partly contingent on their driving 
(Taubman-Ben-Ari, Florian, & Mikulincer, 1999) would be 
expected to drive differently following MS, but those with 
self-esteem less contingent on their driving would not be 
expected to alter their driving in response to MS because 
doing so would not bolster their self-esteem. In other words, 
MS ESs with domain-relevant moderator levels—that is, at 
levels of the moderator variable that make the dependent 
measures relevant for self-esteem or worldview—should in 

fact mirror MS effects sizes in studies without moderators 
for which the dependent measures have been geared to target 
the worldview or self-esteem of all participants in the sample. 
Thus, there were two categories of hypothesized positive MS 
effects in these experiments (and one category for which no 
positive MS effects were predicted) as follows:

1.	 Direct MS effects, from experiments (without 
moderators) designed to tap into worldviews or 
self-esteem bases of the particular sample of par-
ticipants, such as attitudes toward the participants’ 
country, religion, ethnicity, out-group members, 
or potential mates.

2.	 Domain-relevant moderator effects, using levels of 
the moderator variable that would render the 
dependent measure relevant for those participants’ 
worldview and/or self-esteem. For example, domain-
relevant moderator effects include MS effects on 
strength, but only among participants who weight 
lift, that is, whose worldview includes strength as 
an important avenue toward self-esteem (Peters, 
Greenberg, Williams, & Schneider, 2005).

3.	 Predicted null effects, where researchers predicted 
a zero ES for MS (i.e., conditions in which MS 
was not expected to have any significant effect) 
for one of two reasons, either (a) a distal defense 
opportunity (e.g., raising the participants’ state 
self-esteem by giving them positive personality 
feedback) was provided prior to the DV or (b) the 
specific DV was not worldview or esteem relevant 
to participants with those particular characteristics 
as delineated above (e.g., a driving test should not 
be relevant to someone with low driving-contingent 
esteem). In either case, no significant death defense 
was expected in response to MS for that subset of 
participants.

Table 1b. Summary of Terror Management Study Characteristics for Categorical Variables

Characteristic	 Valid k	 Mode	 Percentage Breakdown

College (Y/N)	 263	 Yes	 Y: 89.7	 N:10.3		
Regiona	 236	 US	 1: 52.1	 2: 36.9	 3: 4.2	 4: 6.8
MS manipulationb	 277	 Death essay	 1: 79.8	 2: 4.0	 3: 7.2	 4: 9.0
Control group topicc	 277	 Threatening	 1: 62.1	 2: 37.9		
Second IV (Y/N)	 277	 Yes	 Y: 59.9	 N: 40.1		
DV typed	 277	 Other attitude	 1: 25.3	 2: 47.3	 3: 10.1	 4: 13.7	 5: 3.6
Delaye	 263	 Single task	 0: 7.2	 1: 67.7	 2: 22.4	 3: 2.7

Note: MS = mortality salience; IV = independent variable; DV = dependent variable. Valid k refers to the number of experiments from the 164 studies that 
reported on each particular participant characteristic.
a. Region: 1 = United States, 2 = Europe or Israel, 3 = Asia, 4 = Other (Canada, Australia, Costa Rica).
b. MS manipulation: 1 = standard essay questions, 2 = subliminal prime, 3 = survey questions, 4 = other (video, film, slide show, etc.).
c. Control group topic: 1 = threatening/aversive, 2 = neutral or positive or none.
d. DV type: 1 = attitude toward a person, 2 = other attitude, 3 = behavior, 4 = cognition, 5 = affect.
e. Delay: 0 = none, 1 = single delay task, 2 = two delay tasks, 3 = three delay tasks between MS manipulation and measurement of the dependent variable (for 
non-subliminal studies only).
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For each of the categories above, the combined ES, rc, was 
computed by weighting each individual ES according to 
the inverse of its variance. In this way, each study contributed 
to the combined estimate according to the precision of its own 
ES estimates (i.e., studies with larger sample sizes contributed 
more heavily to the combined ES). For each combined ES, 
95% confidence intervals were derived from the variance of 
rc (Hedges & Olkin, 1985, p. 113). In accordance with recent 
developments in meta-analysis (e.g., Kisamore & Brannick, 
2008; Schmidt & Hunter, 2003; Schulze, 2007), we employed 
random effects models for all our analyses because the 
assumptions underlying the use of such models are better 
suited to behavioral science and generally produce more 
conservative results.
What Characteristics Account for Differences in MS 
ESs Between These Studies? Prior to searching for poten-
tial moderators, a homogeneity analysis was performed for 
the combined ES of all hypothesized MS effects (Catego-
ries 1 and 2 above), yielding a Q statistic with an asymptotic 
chi-square distribution (Hedges & Olkin, 1985, p. 123). A 
nonsignificant Q indicates that the variance in the distribution 
of ESs may be attributed to sampling error (Hunter, Schmidt, 
& Jackson, 1982). Our homogeneity analysis yielded a sig-
nificant Q, Q(276) = 612.97, p = .00, revealing that there is 
consequential variation or heterogeneity across these MS 
studies meriting further exploration (Hunter et al., 1982). We 
then generated a list of 10 different variables in MS studies 
that might, on theoretical grounds, moderate the effects of 
MS. Summarized in Tables 1a and 1b, these variables were 
coded by two independent raters for all MS experiments pro-
viding sufficient information as follows.

1. Sample size. It is possible that studies with smaller sam-
ples need relatively larger ESs for the results to be statistically 
significant, which may have affected the likelihood of the 
study getting published. Thus, we included sample size in 
the analyses to control for the possibility of inflated ESs in 
smaller sample studies. Sample sizes in these 277 experiments 
ranged from 17 to 343 participants, with a mean of 87.3 
(SD = 50.8).

2. Mean age of the participants. Attitudes toward death 
and the way people defend against death may change with age, 
so it seems plausible that MS effects may change with age as 
well. For instance, MS effects have been shown to vary 
between distinct age groups as a function of differing world-
views and the type of MS manipulation (Maxfield et al., 2007; 
Taubman-Ben-Ari & Findler, 2005). Recent work has also 
speculated that perhaps with aging death becomes more salient 
or more of a potent problem for people; yet, on the other hand, 
older people may come to accept death more, rendering the 
idea less threatening (e.g., Maxfield et al., 2007). In these 
277 experiments, participant age ranged from 7 to 84, with a 
mean age of 22.2 (SD = 4.7).

3. College versus noncollege participants. Comparing MS 
ESs from studies that used college students to those that used 

other samples (e.g., high school or community participants) 
could indicate how well MS results generalize to populations 
outside of college settings. The vast majority of these studies 
(89.7%) employed college students as their participants.

4. Region of the study. To examine whether MS effects 
varied cross-culturally, we divided regions into three main 
categories: (a) United States, (b) Europe or Israel, and (c) Asia. 
There could be many possible reasons for these kinds of 
variations, from differences in cultural attitudes about mor-
tality to the frequency of exposure to violence and death to 
differences in worldviews between cultures (e.g., Kashima, 
Halloran, Yuki, & Kashima, 2004). For instance, the level of 
patriotism in the United States may be higher than in other 
countries, thereby increasing MS effects on worldview defense. 
More than half of the experiments (52.1%) were conducted 
in the United States, where TMT originated, whereas 36.9% 
were conducted in Europe or Israel and 4.2% in Asia. (There 
were also five studies each done in Canada and Australia, 
one in New Zealand, one in Iran, and one in Costa Rica that 
were excluded from the specific regional moderator analyses 
described below because of the small number of studies in 
each of those regions.)

5. MS manipulation. MS has been manipulated in various 
ways, which may differ in their impact and in how real or 
anxiety provoking they render death for people as well as the 
degree to which they make death conscious. We coded the 
types of MS manipulations into four categories: (a) standard 
death essay questions (e.g., Rosenblatt et al., 1989), (b) sub-
liminal death prime (e.g., Arndt, Greenberg, Pyszczynski, 
& Solomon, 1997), (c) survey questions (e.g., fear of death 
questionnaire), and (d) other (e.g., video, story, or slide show 
with death themes).

Most studies (79.8%) used the standard death essay 
questions—the Mortality Attitudes Personality Survey 
(Rosenblatt et al., 1989)—consisting of two open-ended 
short-answer questions that ask participants to write about 
what will happen to them as they physically die and then to 
jot down the emotions that the thought of their own death 
arouses in them. Just 4% of the experiments used a sublimi-
nal prime as the MS manipulation (e.g., Arndt, Greenberg, 
Pyszczynski, & Solomon, 1997), in which participants view 
nondeath target words on a computer screen in an attempt to 
determine the relationship between them. During this task, 
death-related words such as death or dead flash on the screen 
for a matter of milliseconds, too briefly for participants to 
consciously report seeing them.

More than 7% of experiments used specific closed-ended 
survey questions to manipulate MS, most commonly the Fear 
of Personal Death Survey (FPDS; Florian & Kravetz, 1983). 
The FPDS is a self-report scale consisting of three subscales 
(Intrapersonal, Interpersonal, and Transpersonal) that together 
tap 31 reasons for fear of death (e.g., “cessation of creative 
activities,” “decomposition of the body”) to which partici-
pants responded on a 7-point Likert-type scale ranging from 1 
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(totally incorrect for me) to 7 (totally correct for me). Other 
surveys included the Fear of Death Scale (Boyar, 1964), the 
Death Anxiety Questionnaire (Conte, Weiner, & Plutchik, 
1982), and the Death Anxiety Scale (Templer, 1970). MS 
manipulations designated as “other” (9%) included watching a 
car crash or holocaust video, reading a story in which the char-
acter dies, viewing a slide show with a war narrative, reading 
an essay about cancer or the 9/11 World Trade Center attacks, 
and being interviewed in front of a funeral home or cemetery.

6. Control group topic. TMT postulates that death is a unique 
psychological threat that activates defense of worldviews 
and self-esteem. Yet it seems plausible that death is more 
quantitatively different from other threats rather than qualita-
tively different, that is, that death instigates defensiveness 
simply because it is more negative than the other topics often 
used as control groups. Thus, a relevant theoretical distinc-
tion between control topics is to divide them into two broad 
categories: (a) a threatening or negative control topic, such as 
paralysis, physical pain, dental pain, social exclusion, uncer-
tainty, future worry, or collective death or flashing words 
such as pain in subliminal experiments and (b) a nonnegative 
(positive or neutral) control topic such as watching TV, food 
preferences, basic values, listening to music, words such as 
field in subliminal experiments, or no control topic.

Theoretically, this analysis may tell us something about 
the uniqueness of MS as a threat instigating distal worldview 
and self-esteem defenses. If threatening control topics 
(e.g., pain or paralysis) produce smaller MS effects than less 
threatening topics such as watching TV, this suggests that the 
uniqueness of death is primarily quantitative rather than 
qualitative—that is, death is an extreme version of a threat-
ening condition. If, however, the threat level of the control 
topic makes no significant difference in the magnitude of MS 
effects, this suggests something qualitatively unique about 
death and its impact on human life as compared to other neg-
ative ideas or thoughts. Overall, the majority of studies 
(62.1%) used a threatening or negative control topic, whereas 
33.6% used a neutral or positive control topic and 4.3% had 
no control topic.

7. DV. The nature of different DVs, regardless of the par-
ticular worldview or type of self-esteem they tap, may elicit 
stronger or weaker MS responses. We coded the dependent 
measures into five categories as follows: (a) attitude toward 
a person, (b) other attitude (e.g., toward an essay only, a coun-
try, or a sports team), (c) behavior (e.g., strength, aggression, 
or seat choice), (d) cognition (e.g., use of a cognitive heuris-
tic), and (e) affect (e.g., anger) in response to a worldview 
threat (e.g., an unfair event).

Most of the DVs used in these experiments measured an 
attitude, either toward a person (25.3%) or another type of 
attitude (47.3%). The most common DV, used in 8.7% of 
experiments, was the participants’ attitude toward the author 
of an essay that disagreed with their worldview (often by criti-
cizing their country), a paradigm first used by Greenberg, 

Simon, Pyszczynski, Solomon, and Chatel (1992). Person-
related attitudes also included attraction or commitment to 
one’s partner or another target person, support for a particu-
lar politician or leader, and social projection (i.e., predicting 
how many others agree with one’s position on an issue). Other 
general attitudes—that is, attitudes not directly assessing 
individuals—included hypothetical bond or bail amount set 
for an alleged prostitute or other criminal (3.6%), desire for 
children, belief in a supernatural agent, and attitude toward 
one’s country, currency, or sports team. The Multidimensional 
Social Transgressions Scale (MSTS; Florian & Mikulincer, 
1997) was also used as the DV to measure general attitudes 
in several studies (1.8%). The MSTS includes 20 vignettes, 
each one built as a brief newspaper report, describing the con-
crete cause of a particular social transgression and its most 
damaging consequence to the victim, asking participants to 
rate the severity of the transgression and deserved punishment 
for the perpetrator.

More than 10% of experiments used a behavioral DV 
such as driving speed in a video game simulator, seat choice, 
donation to charity, allocation of hot sauce to another partici-
pant, hand strength, and time spent either washing hands, 
looking at spider pictures, solving a problem, using a foot 
massager, socializing, or immersing one’s hand in cold water. 
Almost 14% of studies measured worldview- and self-esteem-
related cognitions via their DVs, mainly tapping into the 
participants’ use of cognitive heuristics such as confirmation 
bias, representativeness, or self-serving attributions. Less than 
4% of studies assessed affect in response to worldview-related 
inductions as the main DV, such as angry or happy mood 
following fair or unfair treatment.

8. Delay between administration of MS and the dependent 
measure. Because subliminal MS studies do not use delays, 
we included only non-subliminal experiments when analyzing 
delay. Theoretically, when death is still in focal awareness or 
consciousness, MS does not lead to distal defenses; rather, MS 
exerts its effects on these defenses after a short delay when 
death thoughts have exited consciousness yet remain highly 
accessible (e.g., Arndt, Greenberg, & Cook, 2002; Greenberg 
et al., 2000). Although delay is theoretically and empirically 
tied to obtaining MS effects, no study has manipulated delay 
beyond comparing the presence of a delay to having no delay. 
According to TMT, we might expect a curvilinear effect, 
wherein a delay initially increases the size of MS effects by 
allowing for the receding of death thoughts below conscious-
ness but a prolonged or more complex (i.e., multitask) delay 
diminishes the effects of MS as death thought accessibility 
eventually fades. However, the parameters of this process 
have not yet been empirically examined.

To examine the effect of delay on MS, we divided the 
delays into four categories based on the number of delay 
tasks (i.e., questionnaires or puzzles) employed: (a) none, 
(b) single delay task, (c) two delay tasks, and (d) three delay 
tasks between MS manipulation and measurement of the DV.
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The vast majority of experiments (92.8%) used a delay or 
distraction task between the MS manipulation and the admin-
istration of the DV, which consisted of a single task in 67.7%, 
two tasks in 22.4%, and three tasks in only 2.7% of experi-
ments (7.2% had no delay). The most common delay task 
(47.7%) was the Positive and Negative Affective Schedule 
(PANAS; Watson, Clark, & Tellegen, 1988) or its expanded 
form (PANAS-X; Watson & Clark, 1992), which asks par-
ticipants to indicate on 5-point scales their present mood 
across 10 to 30 positive affect items (e.g., happy, enthusiastic) 
and 10 to 30 negative affect items (e.g., distressed, upset). 
Other examples of delay tasks included innocuous filler sur-
veys (18.0%), word search puzzles (9.3%), and other mood 
checklists (5.1%) such as the Multiple Affect Adjective 
Checklist (Zuckerman & Lubin, 1965).

9. Participant gender. Gender varied both between studies 
and within studies. In fact, gender was the most commonly 
employed within-study moderator by researchers, reported 
in 5.4% of experiments. As discussed above, MS operates 
largely outside of conscious awareness. Given the possibility 
that women may consciously fear death more than men do 
(e.g., Conte et al., 1982; Davis, Bremer, Anderson, & Tramill, 
1983; Russac, Gatliff, Reece, & Spottswood, 2007), this 
might inversely predict distal death defenses such that men 
may react more strongly following MS (e.g., Greenberg, 
Pyszczynski, Solomon, Simon, & Breus, 1994). On average, 
each experiment had 34.4 males (39.4%; SD = 32.0) and 52.9 
females (60.6%; SD = 34.7).

10. Participant self-esteem. We wanted to closely examine 
the second most commonly used within-study moderator vari-
able (2.5% of experiments) because of its centrality to TMT. 
A theoretical case has been made for both sides of the self-
esteem variable. To the extent that self-esteem is an anxiety 
buffer, high self-esteem should reduce or eliminate the need 
for worldview defense after MS (Pyszczynski et al., 2003); 
this is a component of the basic terror management formulation. 
Yet MS could also have a greater effect on high self-esteem 
participants, who would feel jolted out of their usual sense of 
equanimity, thus eliciting greater defense of their worldview 
by rejecting those who threaten it (Solomon, Greenberg, 
& Pyszczynski, 1991). High self-esteem may also enable 
these participants to invest in their culture in a higher stakes 
manner, such as by engaging in risky behaviors of which 
participants low in self-esteem would not feel capable. Thus, 
we expected that the moderating effects of self-esteem on 
MS would be mixed depending on the particular DV used in 
a given experiment.
Statistical Analyses for Potential Moderators. We ana-
lyzed the potential between-study moderators of all the 
hypothesized MS effects in two different though concep-
tually similar ways. First, all nine potential between-study 
moderator variables—sample size, age, college, region, MS 
type, control group, DV, delay, and gender—were analyzed 
via weighted multiple regression, the most powerful way to 

minimize the problem of multicollinearity (i.e., signifi-
cant intercorrelations among the variables). An exploratory 
approach using forward selection followed by backward elimi-
nation was implemented using a random effects SPSS macro 
(Lipsey & Wilson, 2001), yielding a final predictive model 
for the moderators of MS effects. Second, in meta-analysis, 
the analogous test to the one-way ANOVA is the Q statistic 
that is generated using a random effects SPSS macro for cat-
egorically grouped data (Lipsey & Wilson, 2001, pp. 138, 216). 
This analysis can only be done for categorical variables (six 
out of the nine potential between-study moderators) and pro-
vides easily interpretable results, as a significant QB indicates 
that there is a significant difference between at least two 
of the mean ESs in the group comparison. Finally, we ana-
lyzed the potential within-study moderator variables—gender 
and self-esteem—by comparing combined ESs for MS 
across the two different levels of each of these variables (i.e., 
male vs. female and high vs. low self-esteem, respectively) 
as well as by examining those studies qualitatively.

Results and Discussion
What Is the Mean ES for MS Manipulations?

A principal goal of this review was to compute the overall ES 
for MS manipulations. Individual ESs for MS in these articles 
are shown in Table 2. In this review, ES (r) is the magnitude 
of the correlation between the IV (MS) and the DV. The coef-
ficient of determination, r2, indicates the percentage of variance 
of the DV that can be explained by the MS manipulation. Of 
the 277 hypothesized ESs (both direct and domain-relevant 
moderator ESs) in these 164 journal articles, 221 (80%) were 
both positive and statistically significant (nonzero) in favor of 
the MS hypothesis of TMT. ESs ranged from −.48 to .99 with 
a standard deviation of .19. The overall ES for all the hypoth-
esized MS manipulations was r(276) = .35, p = .00.

Subdividing this overall effect into meaningful catego-
ries yielded the following: For direct MS effects only, where 
MS was the only IV and there were no moderators included 
in the experiment, the ES was r(110) = .34, p = .00. For 
domain-relevant moderators—variable levels hypothesized 
by researchers to produce MS effects in that particular exper-
iment (e.g., high driving-contingent self-esteem)—the MS 
ES was r(165) = .35, p = .00. This identical ES for direct and 
moderated (domain-relevant) MS effects is in line with 
our reasoning and TMT. In other words, moderators were 
chosen in these studies to make the DV worldview rele-
vant for participants, and studies without moderators were 
designed so that the dependent measures were already world-
view relevant for that entire sample of participants (e.g., 
pro- and anti-America essay author ratings for American par-
ticipants). Thus, conceptually, we expected both direct and 
domain-relevant or moderated MS effects to be similar as 
delineated above.
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For predicted null moderators, where variable levels were 
not expected to yield nonzero effects for MS in that experi-
ment, the mean ES was small but significantly negative at 
r(163) = −.10, p = .00. One possibility for this inverse effect 
was that the authors of some studies in the “predicted null” 
group had actually hypothesized reverse effects for MS; for 
instance, at variable levels that included people low in reli-
gious fundamentalism or when the presented target was part 
of the out-group (vs. the in-group), the authors predicted that 
participants would show significant death defenses but in the 
opposite direction (e.g., less support for prayer instead of 
medicine and less acceptance of the out-group target). We 
therefore reanalyzed these moderators as two distinct groups: 
(a) predicted null moderators, as above, and (b) predicted 
inverse moderators, variable levels that were expected to 
reverse MS effects (i.e., equal in magnitude but in the oppo-
site or negative direction). The predicted inverse moderators 
did indeed have a significantly larger (more negative) ES for 
MS, r(42) = −.20, p = .00, than the remaining predicted null 
moderators, r(120) = −.07, p = .00, although this latter group 
still yielded a significantly negative ES for MS that defies 
simple explanation.

The mean hypothesized MS effect in this review is sizeable 
compared to three different benchmarks. First, J. Cohen’s 
(1992) well-accepted criteria characterize a trivial ES as r < 
.10, a small ES as r = .10, a medium effect as r = .24, and a 
large effect as r ≥ .37. Second, Lipsey and Wilson (1993) 
generated the distribution of mean ESs from more than 300 
meta-analyses of psychological, behavioral, and educational 
interventions, reporting the mean and median ESs (converted 
to rs) to be around .24 (SD = .14) and the top quartile of ESs 
to be greater than .33. Third, Richard, Bond, and Stokes-
Zoota (2003) compiled results from a century of social 
psychological research—more than 25,000 studies of 8 million 
people—and found that the mean ES was r = .21 (SD = .15). 
Thus, the mean ES for MS manipulations (r = .35, d = .75) 
approaches a large effect (J. Cohen, 1992), reaching the top 
quartile of effects for psychology in general and the 80th per-
centile (almost a full standard deviation above the mean) for 
theories in social psychology more specifically.

Yet another way to interpret the MS ES is to investigate 
the possibility of publication bias, the tendency for the avail-
ability of research to depend on the results (Vevea & Woods, 
2005). We conducted two analyses commonly used to assess 
for the presence of publication bias: the classic fail-safe N 
and funnel plot analyses (Lipsey & Wilson, 2001). The fail-safe 
N is the number of unpublished or future studies averaging 
null results that would be necessary to reduce our overall ES 
for MS to a nonsignificant value (see Orwin, 1983; Rosenthal, 
1991, p. 104), which is 4,239 for our review. This large 
number—more than 15 times the number of studies included 
herein and well exceeding the 1,395 (i.e., 5K + 10) recom-
mended critical value (Hsu, 2002)—bolsters our confidence 
that our conclusions are not tainted by publication bias.

Next, we ran a funnel plot of inverse variance (a measure 
of study sample size) by MS ES (r), which also does not sug-
gest publication bias as the distribution appears symmetric 
(see Figure 1). Furthermore, if the true ES is zero, the middle 
of the funnel would be hollow, which is clearly not the case. 
If the true ES differs from zero, however, then publication 
bias may be detected instead by a “bite” out of the lower left 
side of the funnel plot (Wang & Bushman, 1998), which is 
absent here. It is noteworthy that all of the negative and zero 
ESs for MS were obtained in studies with small to medium 
samples rather than large ones, which further boosts our 
confidence in a true positive effect for MS because smaller 
studies (i.e., studies with higher variances and lower inverse 
variances) are more likely than larger studies to err in their 
ES estimation.

What Characteristics Account for Differences 
in MS ESs Between These Studies?
Multiple Regression Approach. Using an exploratory 
approach, a multiple regression was performed for all hypoth-
esized MS effects in the 277 experiments. Table 3 presents 
the final regression model for the moderator analysis. Three 
moderator variables—college sample (b = .19, p = .00), DV 
(b = −.21, p = .00), and delay (b = .16, p = .01)—accounted 
for 11% of the variance in MS ESs. Region showed a nonsig-
nificant trend toward moderating the MS effect (b = −.12, 
p = .10), whereas the other five potential moderators—sample 
size, participant age, participant gender, MS manipulation, 
and control group—did not significantly predict MS ESs 
(all ps > .14). We examine and discuss these effects in the 
ANOVA analog approach presented next.
ANOVA Analog Approach. We meta-analytically examined 
potentially moderating characteristics of the 277 hypothesized 
MS effects in what is analogous to ANOVA. We included the 
six potential moderators that were categorical variables 
(which included the four variables that emerged as signifi-
cant or near-significant predictors in the above regression 
analysis): college sample, region, MS manipulation, control 
group, DV, and delay. Table 4 shows the combined ESs (with 
95% confidence intervals) of MS effects across these spe-
cific study characteristics, which are also shown graphically 
in Figure 2.

College versus noncollege sample. MS effects were signifi-
cantly larger for college students, r(235) = .36, p = .00, than 
non−college students, r(25) = .25, p = .00; QB(1, 261) = 8.95, 
p = .00. However, neither gender nor age significantly mod-
erated MS effects (ps = .54 and .14, respectively) in the 
weighted multiple regression analysis reported above, and 
the college samples had a similar female to male ratio (M = 
5.8, SD = 17.0) and average age (M = 21.5, SD = 1.9) as the 
noncollege samples (female to male ratio: M = 5.4, SD = 
20.2; age: M = 24.5, SD = 10.6) in these experiments. Thus, 
the particularly strong effect of MS on college students does 
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not appear to be a mere gender or age effect; rather, it may 
reflect something special about college as a time of difficult 
life choices and the introduction of competing worldviews. 
In other words, if one’s worldviews are not yet crystallized, 
they may be more amenable to modification in TMT experi-
ments. Another possibility is that, because specific colleges 
tend to attract certain types of people (e.g., some colleges 
attract more liberal students), participant samples in colleges 

may be more homogeneous in terms of the range of world-
views represented compared to the population at large; this 
could result in higher domain relevance for the particular 
worldview assessed following MS manipulations and thus 
higher ESs. Note that this difference in MS effects between 
college and noncollege samples is consistent with a large-
scale second-order meta-analysis (N > 650,000, K > 7,000) 
of studies that included either college student samples or 
nonstudent adult samples, which revealed that the two groups 
differed either directionally or in magnitude for approxi-
mately half of the phenomena studied (e.g., attitudes, gender 
perceptions, social desirability; Peterson, 2001).

Note that although age did not significantly moderate MS 
effects in the weighted multiple regression analysis above, 
the restricted age range in these studies (68% of participants 
were 17−27) limits any firm conclusions, and only two stud-
ies directly compared age effects. At least under some 
circumstances, older adults appear to respond to the problem 
of death quite differently than younger adults: unlike younger 
(17−37) participants, older adults (61−84) did not judge 
moral transgressions more harshly after MS (Maxfield et al., 
2007), and middle-aged adults (51−65) actually decreased 
(whereas younger participants increased) their stated inten-
tions to engage in health-promoting behaviors following MS 
(Taubman-Ben-Ari & Findler, 2005).

Figure 1. Funnel plot of inverse variance (sample size) by mortality salience effect sizes (r)

Table 3. Final Regression Model for Moderators of the Effect Size 
of Mortality Salience (MS)

Variable	 B	 SE B	 b

Collegea	 .11	 .04	 .19
Dependent variableb	 -.03	 .01	 -.21
Delayc	 .05	 .02	  .16

Note: k = 252. R2 = .11.
a. College: 0 = no, 1 = yes, based on whether the participants were college 
students.
b. Dependent variable: 1 = attitude toward a person, 2 = other attitude, 3 = 
behavior, 4 = cognition, 5 = affect.
c. Delay: 0 = none, 1 = single delay task, 2 = two delay tasks, 3 = three delay 
tasks between MS manipulation and measurement of the dependent variable 
(for non-subliminal studies only).
Beta weights in bold are significant at p < .05.
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Study region. MS manipulations affected Americans, r(122) 
= .37, p = .00, significantly more than Europeans or Israelis, 
r(86) = .31, p = .00, or Asians, r(9) = .26, p = .00; QB(2, 217) 
= 8.67, p = .01. This finding is perhaps not surprising in light 
of a recent broad-scale psychology review, which concluded 
that there are virtually no research programs that have dem-
onstrated that American psychological and behavioral 
patterns are similar to those of other Westerners (Henrich, 
Heine, & Norenzayan, 2009). One possible explanation is 
that the idea of death may be more integrated into European, 
Israeli, and Asian cultures than American culture (Parkes, 
Laungani, & Young, 1997), rendering non-American partici-
pants more conscious of their own mortality on a daily basis 
so that they do not show the distal defenses to the same degree 
as Americans who face death less openly. This regional dif-
ference finding suggests that cultural factors may significantly 
alter how people’s insecurities about death manifest them-
selves, indicating the methodological importance of 
researchers taking cultural climate into account when con-
structing their dependent measures.

MS manipulation. MS type did not significantly moderate 
MS effects when we compared the standard death essays (the 
Mortality Attitudes Personality Survey; Rosenblatt et al., 

1989), r(220) = .36, p = .00, to the other MS manipulations—
subliminal death primes, r(10) = .35, p = .00, death surveys, 
r(19) = .30, p = .00, or other inductions such as watching 
videos or slide shows or passing a funeral home or cemetery, 
r(24) = .29, p = .00; overall QB(3, 273) = 4.50, p = .21. The 
fact that the difference between standard and less typical MS 
manipulations failed to reach statistical significance illus-
trates that vastly different death primes are equally capable 
of producing these distal symbolic defenses. This also sug-
gests that some real-world death primes (e.g., passing a 
funeral home or cemetery or watching a death-related film) 
are likely to elicit effects similar in magnitude to the more 
contrived (i.e., write an essay) “lab” MS effects.

Control group. The type of control topic made no signifi-
cant difference in MS ESs, as threatening or negative control 
topics, r(171) = .36, p = .00, yielded similar effects following 
MS compared to neutral control topics, r(104) = .33, p = .00; 
QB(1, 275) = 0.93, p = .33. This finding, with a nonsignifi-
cant pattern for MS to produce larger effects when compared 
to negative versus nonthreatening control topics, suggests 
that death primes produce similar effects whether the com-
parison condition is aversive or anxiety provoking or not. 
Thus, this piece of evidence suggests that death does not 
elicit its effects merely because it is more negative than other 
threats to self (e.g., dental pain, failing an exam, social exclu-
sion) but rather because there is something qualitatively 
different about the threat of death.

Our moderator analyses may also shed light on the main 
critiques of TMT. The primary alternatives to the terror man-
agement account of MS effects have each postulated that 
threats to self other than MS—ranging from uncertainty and 
loss of control to social isolation and loss of meaning—could 
better explain the findings reported herein, that is, that death 
is not the essential or necessary component driving MS 
effects. For instance, Martin (1999) argued that a better fit 
for MS effects emerges from I-D compensation theory, 
which sees concern with death and self-defense as growing 
out of a failure to maintain a dynamic relationship with the 
environment. One of the main predictions of I-D theory is 
that uncertainty and lack of control should produce effects 
similar to MS. Furthermore, I. McGregor, Zanna, Holmes, 
and Spencer (2001) and van den Bos et al. (van den Bos & 
Miedema, 2000; van den Bos, Poortvliet, Maas, Miedema, & 
van den Ham, 2005) have argued that self-integrity threats 
that are related to personal uncertainty can motivate compen-
satory conviction responses that look similar to death 
defenses. Yet another alternative explanation for MS effects 
is the meaning maintenance model (MMM; Heine, Proulx, & 
Vohs, 2006), which proposes that human beings innately and 
automatically assemble mental representations of expected 
relations in the world (i.e., meaning). According to MMM, 
anything that challenges one’s sense of meaning should lead 
to efforts to construct or affirm different frameworks of 
meaning (i.e., what TMT terms distal death defenses), 
including a range of threats that are independent of 

Table 4. Combined Effect Sizes of Mortality Salience (MS) 
Manipulations by Potential Moderators

		  Combined Effect Size, r (with
Grouping	 k	 95% Confidence Interval) of MS

All hypothesized effect	 277	 .35 (.32, .37)
 sizes
Direct effects	 111	 .34 (.31, .38)
Domain-relevant effects	 166	 .35 (.32, .38)
Predicted null effects	 164	 -.10 (-.13, -.06)
Effects on:		
	 College students	 236	 .36 (.33, .38)
	 Non-college students	 27	 .25 (.18, .32)
Effects by region:		
	 Unites States	 123	 .37 (.34, .41)
	 Europe or Israel	 87	 .30 (.27, .34)
	 Asia	 10	 .26 (.15, .37)
Effects on DVs:		
	 Attitudes toward	 70	 .42 (.37, .46)

  people
	 Other attitudes	 131	 .33 (.30, .36)
	 Behaviors	 28	 .34 (.27, .42)
	 Cognition	 38	 .32 (.26, .38)
	 Affect	 10	 .21 (.10, .32)
Effects with:		
	 No delay between MS	 19	 .30 (.21, .38)

  and DV
	 Single delay task	 178	 .33 (.30, .36)
	 Two delay tasks	 59	 .41 (.36, .46)
	 Three delay tasks	 7	 .47 (.33, .62)

Note: MS = mortality salience manipulation; DV = administration of the 
dependent measure.
Effect sizes in bold are significant at p < .05.
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Figure 2. Combined effect sizes (r) of mortality salience manipulations by potential moderators
Note: Direct = effect sizes of mortality salience (MS) for experiments with no moderator variables; domain-rel(evant) = effect sizes of MS on variable lev-
els hypothesized by researchers to produce MS effects; participant variables included college students versus non−college students and participants from 
the United States vs. Europe or Asia; effects on attitudes toward people, other attitudes, behavior, cognition, and affect were divided by the nature of the 
dependent variable; effects with no delay, one task, two tasks, and three tasks were divided based on the number of delay tasks between MS manipulation 
and administration of the dependent measure.

death—such as feelings of uncertainty, self-esteem threats, 
social rejection or alienation, and feelings of meaningless-
ness (Proulx & Heine, 2006, 2008).

We wanted to further examine these alternative accounts 
for MS effects (Martin, 1999; I. McGregor et al., 2001; Proulx 
& Heine, 2006; van den Bos et al., 2005) in a subsequent 
analysis. Though we cannot definitively settle this question 
here, we reasoned that if uncertainty shares some of the threat-
ening qualities of MS with respect to distal defenses, then 
these control topics should at least lead to smaller MS effects 
than other control topics. We thus recoded control group topics 
into four new groups: (a) meaning threats, such as essay ques-
tions on feelings of personal alienation, a rigged questionnaire 
suggesting that one’s life is pointless (Heine, Proulx, MacKay, 
& Charles, 2008), evaluating surrealist art (Proulx, Heine, & 
Vohs, 2009), or having the experimenter changed without 
noticing (Proulx & Heine, 2008); (b) uncertainty, such as 
essay questions on uncertainty or future worry or the “wor-
ries about the future” questionnaire; (c) social exclusion, via 
essay questions on what it feels like to be excluded from a 

group; and (d) other topics, including dental pain, watching 
TV, and no control group.

MS produced significantly less worldview defense with 
meaning threats as the comparison, r(6) = .11, p = .10, than 
with uncertainty or future worry, r(14) = .32, p = .00, social 
exclusion, r(5) = .34, p = .00, or any other comparison or 
control topics such as dental pain, watching TV, or no control 
topic, r(248) = .36, p = .00; overall QB(3, 273) = 12.04, p = 
.01. Note that the meaning threats used in these studies were 
designed to have participants experience uncertainty (e.g., 
by changing the experimenter), whereas the studies that 
directly asked participants about uncertainty merely caused 
them to recall how their bodies felt or the kinds of thoughts 
they had when they were uncertain (S. Heine, personal com-
munication, April 11, 2009), which on average did not 
produce effects significantly different from other control 
topics. The finding that MS failed to produce significant 
effects over and above meaning threats bolsters the proposal 
that these manipulations may involve a similar mechanism. 
What cannot be answered in this review is whether people 
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seek meaning in their lives because they are disturbed about 
thoughts of their ultimate demise (e.g., Greenberg et al., 
1997) or whether thoughts of death exert their effects by 
threatening people’s sense of meaning (Heine et al., 2008).

Moreover, given the small number of specific meaning-
threat studies, the impactful way that the meaninglessness 
primes were induced (compared to more subtle MS induc-
tions), and a trend (p = .10) for MS to affect distal defenses 
significantly more than meaninglessness, there are indications 
that death has a unique effect on subsequent defenses. Further-
more, the fact that MS yielded similar effects when compared 
to uncertainty, future worry, and social isolation as when 
compared to dental pain and watching TV also bolsters the 
notion that there are elements of the relationship between the 
awareness of mortality and worldview defense that are inde-
pendent of uncertainty and specific to death-related thought 
(Greenberg et al., 1997).

DV. MS affected attitudes toward people, r(69) = .42, p = 
.00, significantly more than other attitudes, r(130) = .33, p = 
.00, or affect, r(9) = .21, p = .00; QB(4, 272) = 16.60, p = .00, 
though not significantly more than behaviors, r(27) = .34, 
p = .00, or cognition, r(37) = .32, p = .00. Insofar as consen-
sual agreement is particularly important for maintaining 
faith in one’s worldviews, as TMT posits, then it follows 
that MS may trigger particularly potent responses to people 
who directly threaten or bolster one’s worldview. In other 
words, worldview threats may emerge most powerfully 
from people—such as from an out-group member, a political 
candidate, or a romantic partner—and worldview defenses 
may follow most strongly in attitudes directly aimed at those 
people.

Delay. For experiments that measured distal death defenses 
non-subliminally (no subliminal MS manipulations have uti-
lized a delay), there was a difference in MS ESs based on the 
delay between the MS induction and the dependent measure. 
Experiments with three-task delays (e.g., mood scale plus 
word search puzzle plus filler questionnaire) or two-task 
delays produced significantly larger effects, r(6) = .47 and 
r(58) = .41, respectively, ps = .00, than those with a single 
delay task, r(177) = .33, p = .00, or no delay, r(18) = .30, p = 
.00; overall QB(3, 259) = 11.10, p = .01. We also analyzed the 
delay effects by estimating length of time instead of number 
of tasks; similarly, experiments with longer delays (7−20 
min), r(54) = .41, p = .00, yielded significantly larger effects 
than experiments with shorter (2−6 min), r(188) = .33, p = 
.00, or no delays, r(18) = .30, p = .00; overall QB(2, 260) = 
8.54, p = .01. Finally, we analyzed the delay effects for 
experiments using the Mortality Attitudes Personality Survey 
(Rosenblatt et al., 1989) only, and, once again, experiments 
with three- or two-task delays, r(6) = .47 and r(53) = .41, 
respectively, ps = .00, yielded significantly larger ESs fol-
lowing MS than did experiments with a single delay task, 
r(147) = .34, p = .00, or no delay, r(10) = .31, p = .00; over-
all QB(3, 216) = 7.80, p = .04. These three analyses all 

converge to support the same conclusion about the time 
course of MS effects and reinforce the notion that these are 
unconscious effects that occur most strongly when death-
related thoughts are outside of consciousness but accessible. 
Furthermore, these findings raise questions about how long 
MS effects actually last and suggest that they might linger for 
more time than previously expected.
Potential Within-Study Moderators. Participant gender. 
Gender did not significantly moderate MS effects between 
studies in our weighted multiple regression describe above 
(p = .54), and MS effects were not significantly different for 
males, r(24) = .27, p = .00, than for females, r(31) = .21, p = 
.00, in experiments that employed gender as a moderator or 
that used participants of only one gender. Although the over-
all magnitude of death defenses is not moderated by gender, 
the fact that gender moderated MS effects within several 
studies suggests that males and females may defend them-
selves against death differently depending on the situation 
(i.e., DV).

Only males increased their nationalistic word accessibility 
and only females increased their relationship word acces-
sibility (Arndt, Greenberg, & Cook, 2002), only males found 
sexy women or other seductive opposite-sex targets less attrac-
tive (Landau, Goldenberg, et al., 2006), and males found risk 
more appealing whereas females found risk less appealing fol-
lowing MS manipulations (Hirschberger, Florian, Mikulincer, 
Goldenberg, & Pyszczynski, 2002). However, gender did not 
significantly moderate the endorsement of a gender-typical 
jealousy pattern (Goldenberg et al., 2003), compassion for 
disabled people (Hirschberger, Florian, & Mikulincer, 2005), 
preference for the same-sex gubernatorial candidate (Hoyt, 
Simon, & Reid, 2009), or interpersonal competence (Taub-
man-Ben-Ari, Findler, & Mikulincer, 2002) following MS.

Gender yielded mixed results on increased desire for 
offspring depending on the country, such that only German 
females (Fritsche et al., 2007) and Dutch males (Wisman & 
Goldenberg, 2005) showed significantly increased procre-
ation strivings following MS. The fact that desire for children 
increased at all after MS is theoretically consistent with TMT: 
Apart from providing a direct form of literal immortality, 
having offspring can contribute to a sense of symbolic immor-
tality and bolster the individual’s cultural worldview (see 
Florian & Mikulincer, 1998b; Greenberg et al., 1997). 
The gender difference reversal in the two articles cited above 
may have emerged for two reasons—one methodological and 
one cultural. First, participants were asked different questions: 
whether they wished to have any children at all (Fritsche 
et al., 2007) versus how many children they wanted to have 
(i.e., their desire to have more or less children; Wisman 
& Goldenberg, 2005). Second, because of cultural differ-
ences, the German sample likely had stronger preexisting 
pro-offspring worldviews for women than did the Dutch 
sample (Fritsche et al., 2007). Accordingly, Dutch female 
participants did indeed show increased desire for offspring 
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following MS if they were led to believe that this desire was 
compatible with career strivings, another meaningful aspect 
of their worldview (Wisman & Goldenberg, 2005). This again 
highlights the importance of researchers taking cultural vari-
ables into account when conducting TMT experiments.

Participant self-esteem. Self-esteem, the second most com-
monly employed within-study moderator, presented a mixed 
picture, as we expected. Examining explicit self-esteem mea-
sures, the mean MS ES was significantly positive for high 
self-esteem groups overall, r(5) = .22, p = .00, whereas it was 
not significant, r(5) = .02, p = .74, for low (and one moderate) 
self-esteem groups (all measured by Rosenberg, 1965). Follow-
ing MS, high self-esteem significantly increased participants’ 
negative evaluation of an out-group target person (Baldwin 
& Wesley, 1996), physical attractiveness requirements of 
potential mates (Hirschberger, Florian, & Mikulincer, 2002), 
risky decision making (Landau & Greenberg, 2006), and the 
desire to join the military (Taubman-Ben-Ari & Findler, 2006), 
but it decreased the negative rating of an anti-American 
essay author (Harmon-Jones et al., 1997) and had no significant 
effect on risky driving behaviors (G. Miller & Taubman-
Ben-Ari, 2004). This picture casts doubt on the original 
interpretation of Harmon-Jones et al. (1997), who argued 
that self-esteem reduces symbolic or distal defenses to con-
cerns about death.

However, we can also look at self-esteem in a more 
detailed manner by examining the various ways in which the 
construct has been measured. The research above—in which 
high self-esteem enhanced MS effects—measured self-esteem 
exclusively via explicit self-report measures (Rosenberg, 
1965). But in other research, self-related manipulations that 
likely temporarily raise self-esteem have diminished MS 
effects on subsequent dependent measures of distal defense. 
These self-esteem-boosting manipulations have included 
affirming one’s religion (Jonas & Fischer, 2006), making 
a worldview-relevant decision (Jonas, Greenberg, & Frey, 
2003), being creative (via shirt design in Routledge, Arndt, 
& Sheldon, 2004), engaging in culturally valued behavior 
(via a charitable donation in Halloran & Brown, 2007), or 
receiving positive personality feedback (Arndt & Greenberg, 
1999; Harmon-Jones et al., 1997).

In addition, recent work has shown an effect of implicit 
self-esteem on MS effects that parallels these self-esteem-
related manipulations (Schmeichel et al., 2009). In this work, 
higher implicit self-esteem consistently predicted diminished 
MS effects. Moreover, one study found increased defen-
siveness in response to MS among participants with the 
combination of high explicit and low implicit self-esteem 
(Schmeichel et al., 2009), which is also consistent with the 
tendency for self-reported or explicit self-esteem to enhance 
MS effects as discussed above. In sum, self-reported self-
esteem appears to increase the defensive response to MS, 
whereas self-esteem measured in more subtle ways—via 
manipulations and implicit measures—appears to diminish 
the response to MS.

One explanation for these differing self-esteem findings is 
that self-reported versus other methods for assessing self-
esteem may measure different facets of the construct, and 
explicit or self-reported self-esteem may not buffer the effects 
of mortality as TMT has posited. It may be the case, for exam-
ple, that high self-reported self-esteem increases MS effects by 
enabling people to engage in riskier defensive behaviors such 
as seeking a highly attractive mate or joining the military 
(Landau & Greenberg, 2006). However, there is also mounting 
evidence that self-reported self-esteem can be confounded with 
narcissism and insecurity, and so it does not always assess true 
self-esteem (Swann, Chang-Schneider, & McClarty, 2007). 
For example, in one study, statistically controlling for narcis-
sism eliminated the relationship between self-reported 
self-esteem and antisocial behavior that otherwise occurred 
(Paulhus, Robins, Trzesniewski, & Tracey, 2004). In two fur-
ther studies, accounting for narcissistic tendencies reduced the 
mismatch between self-reported self-esteem and implicitly 
measured self-esteem (Olson, Fazio, & Hermann, 2007). Thus, 
from this perspective, subtler forms of self-esteem measure-
ment may provide truer estimates of this construct, and these 
measurements of self-esteem tend to show that higher self-
esteem diminishes MS effects, as TMT predicts.

General Discussion
The current article is the first to our knowledge to undertake 
a broad quantitative approach to evaluating MS research on 
TMT using meta-analysis. We had four goals in this review: 
(a) to describe the basic or prototypical characteristics of 
MS experiments, (b) to calculate the combined effects of 
MS inductions, (c) to identify moderators of MS effects, and 
(d) to guide future research in TMT.
Prototypical MS Experiment. There were 164 empirical 
studies with 277 experiments of MS effects included in 
this review. The prototypical experiment involved 87 partici-
pants (53 females, 34 males) who were American college 
students with an average age of 22 years. After one or two 
filler questionnaires, a task such as the Mortality Attitudes 
Personality Survey (Rosenblatt et al., 1989) manipulated MS 
by asking participants in the experimental group to answer 
two short essay questions about death, whereas the control 
group wrote instead about dental pain. A second IV such as 
gender or score on another measure was used to examine 
potential within-study moderators of MS effects. After a 
delay (typically a single task lasting 2−6 min) during which 
participants completed another filler measure such as PANAS 
(Watson et al., 1988) or solved a puzzle, the main DV mea-
sured participants’ attitudes toward an essay or author who 
disagreed with their worldview.
MS ES. The ES for MS manipulations in our review was 
robust. The magnitude of the effect was r = .35, which attained 
the top quartile of effects for psychology in general and the 
80th percentile for theories in personality and social psychol-
ogy. Furthermore, we did not find evidence of publication 
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bias, with a high fail-safe N, a symmetrical funnel plot, and 
no moderation of MS effects by sample size.
Between-Study Moderator Analyses.

Delay. Several between-study moderator findings of par-
ticular note emerged. First, we found that the length of the 
delay between the MS induction and the DV mattered such 
that longer delays produced larger MS ESs. This underscores 
the unconscious and insidious nature of death concerns on 
defensiveness, as the MS effects were stronger when death 
had even more time to recede from consciousness. In addition, 
it raises questions about how long MS effects last, which may 
be longer than previously hypothesized. Future research could 
productively examine this question and perhaps attach spe-
cific durations to the cognitive processes involved in the 
response to MS. By directly comparing several different 
lengths or types of delay between MS and the dependent mea-
sure—rather than just some versus no delay—studies can 
answer questions regarding whether even longer delays (e.g., 
a delay of greater than 15 min or more than three different 
delay tasks) would increase MS effects even further. Likewise, 
it would be valuable to determine how long behavioral or atti-
tudinal changes last—that is, whether they persist for minutes 
or hours or even days following MS primes.

Control condition. Second, we examined the different 
control conditions used in these experiments. If MS had pro-
duced larger effects for neutral control conditions (e.g., 
watching TV) than for negative ones (e.g., pain or paralysis), 
this would have bolstered the argument that death is merely 
quantitatively different from other threats. However, in 
general we found no evidence that MS effects depended on 
whether the control condition was neutral or more threaten-
ing. Thus, the available evidence supports the notion that 
death is in essence a qualitatively unique threat—that is, dif-
ferent not just by degree but also by dimension.

However, there were signs that impactful meaning threats 
produced effects more similar to MS than other control topics. 
Further research can continue to unpack exactly what it is 
about death that is producing the MS effects reported in this 
review as well as what characteristics other threats share and 
do not share with death. Irvin Yalom (2008), a psychiatrist, 
recommended dissecting the fear of death clinically into its 
fundamental components, such as missing out on life, unfin-
ished tasks, stories without closure, the end of personal 
consciousness and the concomitant unknown void beyond, 
and how loved ones would fare without you. Other recent 
work has been examining aspects of the threat of death such 
as lack of control over death (Fritsche, Jonas, & Fankhanel, 
2008) and dying alone versus with others (Kashima et al., 
2004). In this vein, future research can continue to empiri-
cally delineate the basic elements of death anxiety that are 
responsible for MS effects.

DV. Third, MS affected attitudes toward people more than 
other attitudes or affect. This may be because, given theoriz-
ing that faith in one’s worldview is bolstered particularly well 
by consensual validation, people evoke worldview threats and 

support most strongly and directly. However, the social nature 
of our worldviews—the reliance on each other for faith in 
our belief systems—has not been a topic directly examined 
in the TMT literature. Our results suggest that such empirical 
investigation could be productive. These results may also 
have implications for situations in which people have some 
choice in the avenues they can pursue to symbolically defend 
against death. Although the experiments reviewed herein give 
participants only one or two choices for worldview defense 
and self-esteem boosting, in the real world there are many such 
options, ranging from suppressing dissent and intensifying 
prejudice, materialism, or patriotism to increasing charitable 
donations and other altruistic behaviors (Pyszczynski et al., 
2003). Future research could help predict which specific 
worldview defense someone will choose when multiple 
options exist at once. For instance, behaviors may be more 
powerful social statements as they are harder to undo than 
changing of attitudes (e.g., Joule & Azdia, 2003). In a situa-
tion where participants are given both options—for instance, 
a behavior such as donating to charity and an attitude such as 
being patriotic—to bolster their worldview, researchers 
could examine whether people choose avenues that are more 
or less permanent or revocable.
Further Implications.

How can the effects of MS be attenuated or reversed? Pre-
dicted null effects were indeed close to zero (r = −.07), but the 
significant (albeit small) negative ES for MS—along with the 
subgroup of predicted inverse effects (r = −.20)—leads to a 
question of whether these effects can not only be attenuated 
but also even reversed. In this regard, TMT research can 
expand the ongoing examination of “state” or priming vari-
ables that reduce MS effects and thereby bolster the prosocial 
implications of the theory. We already know that “trait” or pre-
existing variables such as liberalism or tolerance (Greenberg 
et al., 1992), a confident belief in symbolic immortality (Florian 
& Mikulincer, 1998a), and a secure attachment style (Miku-
lincer & Florian, 2000) result in potentially less destructive 
worldview defense strategies following MS. Research on pro-
social “state” primes following MS could prove valuable as 
well, such as an expanding circle of morality (Templeton, 
2007), which led MS participants to more lenient judgments 
of people compared to a control topic (J. Templeton, personal 
communication, May 7, 2008). Other recent work suggests 
that expanding the inclusiveness of in-groups to encompass all 
of humanity—such as by having participants view photos of 
international families or ponder global climate change—may 
actually reduce intergroup conflict, especially under MS 
(Motyl, 2009).

Are there different ways to think about death? All of the dif-
ferent MS manipulations included in this review were 
relatively homogeneous, such that they were designed to have 
participants think about death but not explicitly reflect on their 
life. These manipulations may be different from other real-life 
confrontations with mortality such as near-death experiences 
(Ring & Elsaesser Valarino, 1998) or being diagnosed with a 
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terminal illness, which individuals often react to with libera-
tion and growth rather than defensiveness (e.g., Martin, 
Campbell, & Henry, 2004). For instance, Cozzolino, Staples, 
Meyers, and Samboceti (2004) employed a “death reflection” 
condition, in which participants read a graphic paragraph 
asking them to imagine they were experiencing an imminent 
death in a burning building. Although the typical MS manipu-
lation led participants high in extrinsic values to become 
greedier, the death reflection manipulation led participants 
high in extrinsic values to become less greedy as well as to 
focus more on intrinsic values such as interpersonal relation-
ships (Cozzolino et al., 2004). Research could continue to 
investigate whether more immediate and reflective real-world 
death reminders lead to growth-oriented behaviors as a means 
of worldview defense (e.g., Pyszczynski, Greenberg, Solo-
mon, & Maxfield, 2006), perhaps by examining specific 
death-exposed samples such as firefighters, morticians, hos-
pice workers, and terminal patients.

Conclusion
This meta-analysis reveals that the MS hypothesis of TMT—
that death affects us without our conscious realization—is 
robust and produces moderate to large effects across a wide 
variety of MS manipulations as well as attitudinal, behav-
ioral, and cognitive DVs. We hope that this examination will 
inform and facilitate further research aimed at understanding 
how the knowledge of death affects human life. As Yalom 
(1989) put it, “Though the fact, the physicality, of death 
destroys us, the idea of death may save us” (p. 7).
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