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Abstract
The current study aimed to address the limitations of the terror management theory
literature by using big data analysis to examine the theory’s predictions in the
COVID-19 pandemic. Specifically, Google Trends were examined before and after the
first COVID-19 case was identified in Singapore. The results showed that there was a
significant increase in mortality salience, intergroup conflict, and prosocial behavior,
and a significant decrease in materialism after the first COVID-19 case was identified.
However, no significant differences were found for anxiety. Limitations include the
assumption that search terms reflect intentions that would eventually lead to a relevant
behavior and the lack of data from other sources to corroborate with the results from
Google Trends. Future research could use data from other sources to examine the
effects of COVID-19 on theoretically relevant behaviors.
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Introduction

All living things have an instinct for life. However, all living things will inevitably die.
Unlike other animals, human beings are cognitively aware of the inevitability of death.
According to terror management theory, the juxtaposition of an instinct of life with the
awareness of death results in the potential for overwhelming anxiety (Greenberg et al.,
1986). To live life with equanimity, human beings employ a tripartite security system to
buffer against anxiety: a cultural worldview, self-esteem, and close relationships (Hart
et al., 2005). A cultural worldview is a shared conception of reality that imbues the
world with order, permanence, and meaning, provides standards of value for indi-
viduals to strive for, and promises either literal or symbolic immortality for individuals
who meet those standards. Self-esteem is obtained when individuals successfully meet
those standards and hence, qualify for immortality. Finally, close relationships reinforce
the cultural worldview and act as a source of self-esteem.

The predictions of terror management theory have been tested via three hypotheses:
the anxiety buffer hypothesis, the death-thought accessibility hypothesis, and the
mortality salience hypothesis (Pyszczynski et al., 2015). Specifically, if the components
of the tripartite security system act as an anxiety buffer, then high levels of those
components should reduce anxiety in in threatening situations (anxiety buffer hy-
pothesis), threats to those components should increase the accessibility of death-related
thoughts (death-thought accessibility hypothesis), and reminders of mortality should
increase the need for those components (mortality salience hypothesis). Among the
three hypotheses, the mortality salience hypothesis has received the most research
attention and is the focus of the current study.

In a typical mortality salience study, participants are randomly assigned to write
either about their own death (mortality salience condition) or about a neutral/negative
topic (control condition) (Burke et al., 2010). Subsequently, a delay is introduced by
having participants complete filler tasks or instruments. This delay is essential since the
tripartite security system is only deployed by individuals when death-related thoughts
are in the unconsciousness (Pyszczynski et al., 1999). Finally, participants complete
measures designed to assess need for the components in the tripartite security system.
This need could take the form of worldview defense, self-esteem striving, or desire for
close relationships. For example, research has shown that mortality salience affects a
wide range of behaviors including intergroup conflict, prosocial behavior, materialism,
and anxiety (see Table 1 for a sample of relevant studies). Overall, a meta-analysis of
277 experiments yielded effect sizes that ranged from -.48 to .99, with an overall effect
size of .35, providing support for the mortality salience hypothesis (Burke et al., 2010).

Despite the robust evidence for the mortality salience hypothesis, there are three
limitations associated with the literature. First, the typical manipulation of mortality
salience is low in external validity. While it is commendable that some studies have
manipulated mortality salience using a funeral home (Jonas et al., 2002; 2005;
Pyszczynski et al., 1996) or real world events like the 9/11 attacks (Nail & Mcgregor,
2009; Stein et al., 2011), most studies invited participants to write about their own death
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(Burke et al., 2010). Second, although some studies have been conducted using non-
Western samples (e.g., Chew & Yap, 2021; Ma-Kellams & Blascovich, 2011; 2012;
Yen & Cheng, 2010), most studies recruited psychology undergraduates fromWestern,
educated, industrialized, rich, and democratic societies as participants (WEIRD
samples; Henrich et al., 2010). Taken together, these two limitations impose a limit on
the generalizability of the results. Lastly and more importantly, most studies are
confined to the laboratory and the predictions of terror management theory have seldom
been tested in real world situations.

The COVID-19 pandemic provided an opportunity to address these limitations. The
pandemic is caused by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), an infectious virus that spreads through the air. As of 4 June 2021, there are
more than 172 million cases worldwide, with more than 3.7 million deaths (Google
News, 2021). Given the severity of the pandemic, researchers have argued that it could
act as a form of mortality salience, resulting in the deployment of the tripartite security
system (Courtney et al., 2020; Pyszczynski et al., 2021). However, because of the
ongoing nature of the pandemic and the reduced effectiveness of the tripartite security
system during this period (e.g., unemployment lowers one’s self-esteem), it was ex-
pected that the general population continues to experience mortality salience.

The argument that mortality is salient during the pandemic has been supported by
the results of big data analyses in China (Li et al., 2020) and the United States (Evers
et al., 2021). These studies examined mortality salience although they were not pri-
marily motivated by terror management theory. The first study extracted the contents of
Weibo, a social networking site in China, seven days before and after COVID-19 was

Table 1. Effects of Mortality Salience on Intergroup Conflict, Prosocial Behavior, Materialism,
and Anxiety.

Behavior Increased

Intergroup conflict Outgroup derogation (Greenberg et al., 1990; Heine et al., 2002)
Stereotyping (Hoyt et al., 2009; Schimel et al., 1999)
Prejudice (Das et al., 2009; Webster & Saucier, 2011)
Sympathy for a racist (Greenberg et al., 2001)

Prosocial behavior Donation to charity for an ingroup (Jonas et al., 2002)
Favorable evaluations of charities (Joireman & Duell, 2007)
Willingness to spend on prosocial goals (Dong et al., 2019)

Materialism Interest in high-status products (Mandel & Heine, 1999)
Greed (Kasser & Sheldon, 2000)
Appeal in products (Dar-Nimrod, 2012)
Desire for money (Zaleskiewicz et al., 2013)

Anxiety Phobic behaviors (Strachan et al., 2007)
Compulsive behaviors (Menzies & Dar-Nimrod, 2017)
Anxiety-related behaviors (Menzies et al., 2021)

Note. Some of the effects are moderated by individual difference variables.
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declared a pandemic on 20 January 2020 (Li et al., 2020). Word frequencies of
emotions (e.g., anger) and concerns (e.g., death), emotional indicators (e.g., anxiety),
and cognitive indicators (e.g., life satisfaction) were extracted and compared. Relevant
to the current study, the results found higher mortality salience and negative emotional
indicators in the seven days after the declaration. The second study extracted Google
Trends and the contents of social media (i.e., Twitter, internet forums, and blogs) 70
days before and after then President Trump declared COVID-19 a national emergency
on 13 March 2020 (Evers et al., 2021). Search terms and word frequencies related to
mortality salience (e.g., death), subsistence activities (e.g., farm), collectivism (e.g.,
help), and materialism (e.g., Ferrari) were extracted and compared. Relevant to the
current study, the results found higher mortality salience and collectivism in the 70 days
after the declaration. However, a significant decline in materialism was only found for
Google Trends but not for the contents of social media. Overall, these studies provided
evidence of increased mortality salience during the pandemic.

The Current Study

The current study aimed to address the limitations of the terror management theory
literature by using big data analysis to examine the theory’s predictions in the COVID-
19 pandemic. While big data analyses on similar variables have been conducted, they
are either atheoretical (Li et al., 2020) or based on another theory (i.e., theory of social
change, cultural evolution, and human development) (Evers et al., 2021). The use of
different theories might result in different, even opposing, predictions. For example,
while materialism was expected to decline (Evers et al., 2021), terror management
theory research predicts that materialism would increase during the pandemic (e.g.,
Mandel & Heine, 1999). More important, terror management theory prompted the
inclusion of a previously excluded variable: intergroup conflict. Finally, the current
study differed from previous studies by focusing on Singapore. The use of big data
analyses on different countries could provide triangulation on the effects of COVID-19
on various psychological variables.

Building on previous studies (Evers et al., 2021; Li et al., 2020), the current study
examined Google Trends before and after the first COVID-19 case was identified in
Singapore. The use of Google Trends is appropriate since Singapore has an Internet
penetration rate of 88.9% (The World Bank, 2019) and 96.0% of Singaporeans use
Google as their search engine (StatCounter, 2021). The current study made two as-
sumptions on the use of Google Trends as a research methodology. First, it was as-
sumed that search terms reflect intentions to learn more about a topic with the
subsequent goal of performing a relevant behavior. For example, donation-related
searches reflect intentions to donate with the goal of eventually donating resources.
Second, it was assumed that increases in search interest of a topic reflect increases in the
occurrences of a related phenomenon. For example, increases in racism-related
searches reflect increases in the occurrences of public racists incidents. Since 2006,
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Google Trends has been used for research in various disciplines, including IT,
medicine, health, and economics (Jun et al., 2018).

The current study had five hypotheses. Consistent with previous studies (Evers et al.,
2021; Li et al., 2020), it was hypothesized that mortality salience would increase after
the first COVID-19 case was identified (Hypothesis 1). Given the expected deployment
of the tripartite security system in response to mortality salience (Courtney et al., 2020;
Pyszczynski et al., 2021) and the extant research on terror management theory (see
Table 1), it was expected that there would be an increase in intergroup conflict
(Hypothesis 2), prosocial behavior (Hypothesis 3), materialism (Hypothesis 4), and
anxiety (Hypothesis 5) after the first COVID-19 case was identified.

Method

Google Trends

Google Trends uses search data to provide an indicator of interest in a particular topic in
a given location and time range (Google, 2021). Search data is indexed by retrieving an
anonymous random sample of Google searches and given a number that ranges from 1
to 100, with higher numbers indicating higher levels of interest. Subsequently, the data
is normalized by scaling that number on a range of 0 to 100 based on the percentage of
searches for a particular topic as a proportion of all searches. Search data is excluded if
they (a) are made by very few people, (b) are duplicate searches from the same user
within a short time frame, and (c) consists of special characters (e.g., apostrophes).
Google Trends distinguishes between search terms and search topics. Search topics are
a collection of search terms, and they include the exact search term, misspellings, and
acronyms, in all languages. Consequently, Google Trends recommends using search
topics for reliability.

Procedure

A series of searches were conducted on Google Trends. Keywords were first generated
by the author based on the behaviors identified in Table 1, news reports (e.g., Mathews
& Zainuddin, 2021) and research (e.g., Chew, 2018; Chew et al., 2019) in Singapore,
and relevant websites. In particular, the top five luxury brands were retrieved from a top
10 list of luxury brands in Singapore and used as keywords for materialism (Top Ten,
2019). Keywords that are not available as a topic (e.g., “give money” is only available
as a search term) or has multiple meanings (e.g., the word “give” also refers to a town in
Denmark) were excluded.

Singapore had its first COVID-19 case on January 23 2020. Consequently, the 130
days before that date (September 15, 2019 to January 22, 2020) was used as the
comparison duration (before COVID-19), and the next 130 days after that date (January
23, 2020 toMay 31, 2020) was used as the duration of interest (during COVID-19). The
260-day duration was chosen because Google Trends only provides daily data if the
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chosen time range is less than nine months (260 days is about eight months) (Tseng,
2019). In contrast, a time range more than nine months or five years would yield
aggregated weekly and monthly data, respectively. Furthermore, the 130 days after the
first COVID-19 case encompassed the peak number of new COVID-19 cases in
Singapore on April 20, 2020 (Google News, 2021). The search parameters and
keywords used are presented in Table 2. The procedure has been approved by the
university’s human research ethics committee (ethics approval number: H8496).

Data Analyses

The data was analyzed using SPSS Version 21 with the alpha level set at .05. Consistent
with previous studies (Evers et al., 2021; Li et al., 2020), the search interest scores for
each keyword was summarized using mean scores for before COVID-19 and during
COVID-19. Subsequently, a series of t-tests were conducted to examine differences in
search interest between the two durations. Finally, the effect size for each comparison
was calculated and quantified using Cohen’s d (Cohen, 1988).

Results

The search interests of various topics before and during COVID-19 in Singapore are
presented in Table 3. The time series plots from Google Trends are available in the
supplementary file. There was a significant increase in mortality salience, intergroup
conflict, and prosocial behavior, and a significant decrease in materialism during

Table 2. Search Parameters and Keywords Used on Google Trends.

Search Parameters

Location Singapore
Time range September 15, 2019 to May 31, 2020
Category All Categories
Type of search Web search
Keywords used
Mortality
salience

Death

Intergroup
conflict

Racism, prejudice, xenophobia

Prosocial
behavior

Donation

Materialism Louis Vuitton, Burberry, Michael Kors, Coach New York, Chanel
Anxiety Anxiety, anxiety disorder, Phobia, Obsessive–Compulsive disorder,

Institute of Mental Health

Note. The Institute of Mental Health is the only tertiary psychiatric hospital in Singapore.
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COVID-19. The effect sizes ranged from medium to large (Cohen, 1988). However,
there were no significant differences in anxiety before and during COVID-19.

Discussion

The results provided support for the hypothesis that mortality salience would increase
after the first COVID-19 case was identified (Hypothesis 1). This was consistent with
previous studies that found increased mortality salience during the pandemic (Evers
et al., 2021; Li et al., 2020). This might be explained by the severity of the pandemic.
With over 172 million cases and 3.7 million deaths worldwide (Google News, 2021), it
seems intuitive that mortality would be salient during this period. Given these results,
the current study proceeded to examine the expected deployment of the tripartite
security system (Courtney et al., 2020; Pyszczynski et al., 2021).

The results provided support for the hypothesis that there would be an increase in
intergroup conflict after the first COVID-19 case was identified (Hypothesis 2). This
was consistent with previous studies that found that mortality salience increased

Table 3. Google Search Interests Before and During COVID-19 in Singapore.

Keywords

Before
COVID-19

During
COVID-19

t(258) p Cohen’s dM SD M SD

Mortality Salience
Death 15.25 3.96 28.09 10.50 �13.05 <.001 1.62

Intergroup conflict
Racism 11.62 10.72 21.68 17.58 �5.57 <.001 .69
Prejudice 8.79 14.01 17.60 21.11 �3.96 <.001 .50
Xenophobia 2.21 5.55 12.15 16.39 �6.55 <.001 .81

Prosocial behavior
Donation 31.80 16.05 38.17 16.52 �3.15 .002 .40

Materialism
Louis Vuitton 47.72 15.45 34.82 13.07 7.27 <.001 .90
Burberry 25.39 16.94 15.79 13.64 5.03 <.001 .62
Michael Kors 22.32 21.24 11.85 18.66 4.22 <.001 .53
Coach New York 23.38 14.44 12.52 12.79 6.42 <.001 .80

Chanel 49.55 16.73 41.74 18.25 3.60 <.001 .45
Anxiety
Anxiety 26.12 14.72 28.27 15.82 �1.13 .258 .14
Anxiety disorder 21.29 22.36 18.64 18.20 1.05 .295 .13
Phobia 22.14 22.70 21.48 23.91 .23 .819 .03
OCD 22.50 19.15 22.88 19.24 -.16 .874 .02
IMH 21.72 20.86 19.65 16.71 .88 .378 .11

Note. OCD = Obsessive–Compulsive Disorder; IMH = Institute of Mental Health.
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intergroup conflict (e.g., Greenberg et al., 1990). This might be explained by the use of
worldview defense as an anxiety buffer. Specifically, as a human invention, worldviews
are fragile and require validation from similar others (Solomon et al., 1991). The
presence of different worldviews raises the possibility that one’s worldview is incorrect,
reducing its effectiveness as an anxiety buffer. Consequently, since the pandemic
reminded us of our mortality, we engaged in outgroup derogation (either via racism,
prejudice, or xenophobia) to defend our worldview and maintain its effectiveness as an
anxiety buffer.

The results also provided support for the hypothesis that there would be an increase
in prosocial behavior after the first COVID-19 case was identified (Hypothesis 3). This
was consistent with previous studies that found that mortality salience increased
prosocial behavior (e.g., Jonas et al., 2002). This might be explained by the use of self-
esteem striving as an anxiety buffer. The cultural worldview in Singapore places a
strong emphasis on prosocial behaviors. Donating money and volunteering at chari-
table organizations are important elements of the worldview and are standards that we
use to judge ourselves and others. Due to government restrictions during the pandemic
(e.g., social distancing and lockdown), most volunteering activities were ceased,
leaving donations the only option. Therefore, once reminded of our mortality by the
pandemic, we engaged in prosocial behaviors (via donation) to live up to the prescribed
cultural standards of value, qualify for immortality, and obtain self-esteem.

However, the results did not provide support for the hypothesis that there would be
an increase in materialism after the first COVID-19 case was identified (Hypothesis 4).
The results showed that there was a decreased in materialism during COVID-19. This
was inconsistent with previous studies that found that mortality salience increased
materialism (e.g., Mandel & Heine, 1999) but consistent with a previous big data
analysis in the United States (Evers et al., 2021). This might be explained by economic
uncertainty. Singapore’s economy was adversely impacted by the pandemic, resulting
in lower GDP growth (Ministry of Trade and Industry, 2020) and higher unemployment
rate (Channel News Asia, 2020). Economic uncertainty might motivate individuals to
save money and spend them on essentials instead of splurging on luxury brands.
Consequently, materialism might not be the preferred behavior to satisfy one’s need for
self-esteem during the pandemic, especially since affordable alternatives like donating
money are available.

Lastly, the results did not provide support for the hypothesis that there would be an
increase in anxiety after the first COVID-19 case was identified (Hypothesis 5). The
results showed that there were no significant differences in anxiety before and during
COVID-19. This was inconsistent with previous studies that found that mortality
salience increased anxiety (e.g., Strachan et al., 2007) and news reports of increased
calls to mental health helplines during the pandemic (Channel News Asia, 2021; The
Straits Times, 2021). Paradoxically, this might be explained by either high or low
mental health awareness among the population. The increase in mortality salience
might have exacerbated a range of phobic, compulsive, and anxiety-related behaviors.
With high mental health awareness, individuals are familiar with the symptoms and
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would seek help by calling helplines, precluding the need for Google searches. Al-
ternatively, with low mental health awareness, individuals might be in distress but
unable to recognize the symptoms of anxiety. While they might make calls to helplines,
the lack of knowledge precluded Google searches for anxiety-related topics. Clearly,
more research is needed to resolve this issue.

Limitations of the study should be noted. First, the current study assumed that search
terms reflect intentions that would eventually lead to a relevant behavior. While similar
assumptions were made in a previous study (Evers et al., 2021), the gap between
intentions and behavior is well-documented (Sheeran & Webb, 2016). For example,
donation-related searches might reflect intentions to donate but not actual donation
behavior. Second, no data were obtained from other sources to corroborate with the
results from Google Trends. However, given the fallibility of memory, it was not
feasible to collect data retrospectively on relevant variables before COVID-19 (e.g.,
asking participants for donation intentions before the pandemic). Future research
directions could address these limitations by using data from other sources, such as
actual donation behavior from charitable organizations or objective indicators of
anxiety from mental health organizations, to examine the effects of COVID-19 on
theoretically relevant behaviors.

In summary, the findings of this study are important because it was the first to
examine the predictions of terror management theory in real world situations. Studies
have manipulated mortality salience using a funeral home (Jonas et al., 2002; 2005;
Pyszczynski et al., 1996) or the 9/11 attacks (Nail &Mcgregor, 2009; Stein et al., 2011).
The current study extended on those studies by using COVID-19 as a mortality salience
manipulation. Furthermore, behaviors that were traditionally assessed in a laboratory in
terror management theory research (i.e., intergroup conflict, prosocial behavior, ma-
terialism, and anxiety) were assessed in real world situations via Google Trends.
Overall, it appears that the predictions of the theory are moderately supported in real
world situations. Consistent with previous theorizing (Courtney et al., 2020;
Pyszczynski et al., 2021), COVID-19 acted as a form of mortality salience, resulting in
the deployment of the tripartite security system. However, similar to the moderation of
mortality salience effects by individual difference variables in the laboratory, some
effects of mortality salience in real world situations appear to be affected by envi-
ronmental (e.g., economic uncertainty) and individual difference (e.g., mental health
awareness) variables.
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