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Keywords
I described the development of a country-level model to explore whether COVID-19, anxiety,
anxiety prevalence is positively associated with brand topic search interest vaccination, brand search,
(BTSI) through COVID-19 vaccination behavior. Secondary data for country- Google Trends, consumer
level anxiety prevalence and vaccination rate were collected for 60 countries. behavior

To assess BTSI, I extracted brand keywords from Google Trends’ national
search interests to compose four categories of country-level BTSI. The results
indicated that people living in areas with higher rates of both vaccination and
anxiety prevalence were significantly interested in searching for entertainment
and sports brands. COVID-19 vaccination rate positively mediated the
relationship between country-level anxiety prevalence and BTSI in tourism,
video games, and sports categories. This study enhances understanding of
consumers’ brand topic search behaviors during the COVID-19 pandemic and
offers practical implications that will enable researchers and policymakers to
explore cross-national BTSI through anxiety prevalence and vaccination rate.

Article Highlights

¢ Country-level anxiety prevalence was found to be positively associated with COVID-19 vaccination rate
and brand topic search interests.

* COVID-19 vaccination rate was positively associated with brand topic search interests in four categories.

¢ COVID-19 vaccination rate positively mediated the relationship between country-level anxiety prevalence
and brand topic search interests in tourism, video game, and sports categories.

¢ Terror management processes from laboratories can be examined at cross-national and brand levels.

Personality differences are associated with health behaviors during the COVID-19 pandemic (Blagov, 2021). Anxiety,
as one facet of the personality, can be thought of as a personality trait or state (Wilt et al.,, 2011). The American
Psychological Association (n.d.) defines anxiety as “a future-oriented, long-acting response broadly focused on a diffuse
threat.” Given the future-oriented aspect of anxiety, regional differences in anxiety prevalence in 2020 (Santomauro et
al., 2021) may have been associated with 2021 COVID-19 vaccination results (Bendau et al., 2021; Bodner et al., 2022),
as a kind of health-related behavior.

In addition, it is expected that higher vaccination rates may encourage recovery of consumer confidence. However,
which consumer brands may benefit in regions with higher vaccination rates and anxiety prevalence is unclear. The
invention of the internet has led to widespread online search behavior, with 75% of consumers using the Google search
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engine for prepurchase information searches (Google, 2020). Google holds a global market share of 84% (Statista,
2022a), making it a representative indicator of brand keyword search behaviors. Upon reviewing 30 relevant Social
Sciences Citation Index journals pertaining to consumer, brand, and marketing domains (see Table 1), 10 articles were
found to utilize Google search data to examine product, brand, or consumer-related matters. This highlights the
trustworthiness of Google search data as a reliable tool for analyzing marketing search behavior. However, only two
articles explored the determinants of product-related search behavior.

The COVID-19 pandemic over 2020 (with high anxiety prevalence) and 2021 (with vaccinations) may be associated
with online brand search behavior to reveal brand opportunities. Therefore, this study described the development of a
60-country model from a terror management theory perspective to examine which consumer market opportunities
reflecting brand topic search interests (BTSI) are associated with national anxiety prevalence and COVID-19
vaccination behavior.

Terror Management Theory and the COVID-19 Pandemic

Terror management theory (TMT; Greenberg et al., 1986) can be used to determine which products and brands may be
sought to cope with unconscious anxiety. Greenberg et al. (1986) developed experimental methods to determine how
people respond to reminders of mortality salience. TMT suggests that awareness of self-worth and death influences
many human experiences, including panic-buying consumption and health behaviors during COVID-19 (Fairlamb et al.,
2022; Li et al., 2021). People reduce their number of death-related thoughts to limit mortality salience anxiety by
developing a psychological defensive system that includes striving to maintain cultural beliefs (e.g., cultural worldviews)
and increasing self-esteem (Routledge & Vess, 2018). The cultural worldview provides a shared and symbolic realistic
value to impart a sense of meaning and durability to individuals, since materialism can be a way to attain symbolic
immortality in a society in which a person’s worth is largely determined by their possessions (Arndt et al., 2004;
Routledge & Vess, 2018). Thus, consumers can curb mortality salience fears by looking at specific brand qualities and
the cultural worldview they represent. This behavior indicates that mortality salience anxiety can lead people to
consume specific brands as coping strategies to maintain cultural worldviews and self-esteem (Routledge & Vess,
2018).

The prevalence of anxiety during the COVID-19 pandemic in part references death anxiety. TMT explicitly indicates
that COVID-19 mortality salience is associated with conscious and unconscious death anxiety (Courtney et al., 2020;
Pyszczynski et al., 2021). When death anxiety is highly accessible and commands focal attention, people adopt proximal
defenses, such as denial or adaptive behavior (e.g., protection behaviors), to avoid conscious death-related thoughts.
When death anxiety is highly accessible but is not a focus, it gradually recedes to unconscious thoughts that trigger distal
defensive responses to uphold cultural worldviews and maximize the self-esteem of an individual to combat inevitable
mortality salience and the subsequent triggering of death anxiety (Pyszczynski et al., 2021; Routledge & Vess, 2018). In
2020, constant reminders of COVID-19 in news reports that referenced growing numbers of deaths and provided vivid
images of overburdened hospitals (Pyszczynski et al., 2021), along with COVID-19-related conspiracy beliefs (Stojanov
et al., 2021), may have sustained such anxiety.

People employ proximal and distal defense strategies to cope with COVID-19 anxiety (Courtney et al., 2020;
Pyszczynski et al., 2021). COVID-19 vaccination is a type of proximal defense strategy, since it protects both the
vaccinated individuals and others. As COVID-19 vaccine performance and uptake improve, the number of deaths has
declined (Vilches et al., 2022). Prior studies echo TMT to show that higher anxiety about death due to COVID-19
(Bodner et al., 2022), as well as anxiety about infection (Bendau et al., 2021), can enhance vaccination intention.
Therefore, anxiety prevalence around the world in 2020 during the COVID-19 pandemic should, in turn, have increased
the frequency of proximal coping strategies, such as vaccination behavior.

In terms of distal defense strategies, reflecting on consumer-related behaviors can reduce unconscious COVID-19
anxiety by providing a sense of meaning and worth that enables people to feel valued in society (Jin & Ryu, 2022; Miao
et al, 2021). According to TMT, distal defense strategies encompass an enhanced desire for conspicuous,
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entertainment, and physical fitness products to justify status, materialism, and health-related possessions, respectively
(Arndt et al., 2003; Kasser & Sheldon, 2000; Routledge & Vess, 2018). Online keyword search behavior for products or
brands is a prerequisite for making purchase decisions (Kotler & Keller, 2012). Thus, exploring online brand search
interests of conspicuous, entertainment, and fitness keywords may help to clarify which distal response strategies that
reflect mentioned brands are associated with efforts to cope with anxiety.

Online Brand Topic Search Interests

The global penetration rate of the internet reached 67.9% in 2022 (Internet World Stats, 2022). The increasing
penetration of the internet and smartphones is driving the growth of e-commerce businesses. People may search online
for different topics of product or brand keywords before making a purchase. Jansen and Schuster (2011) investigated
the use of 40,000 Google keywords and found evidence that 96% of online product and brand keywords are searched
for as a form of prepurchase assistance. Therefore, BTSI for product and brand keywords on Google are critical
determinants of consumers’ shopping decisions.

Google Trends (Google, n.d.) records search interests for various keywords in the Google search engine, then extracts
these to generate standardized values for the relative search volume, indexed from O to 100 (Bansal et al., 2021), to
display the search interest for each keyword among countries. Notably, Google Trends’ topic keywords are used in the
same manner in nearly every language (Yeung, 2019), indicating that search interest in topic keywords of brands may
reveal people’s search behaviors across different countries. This index reflects the global ranking of target topic
keywords in terms of search interest (Google, n.d.). For example, in 2021 the topic brand keyword “Nike” was popular
in 59 countries. The Netherlands ranked first with 100 points, whereas France had 74 points (see Figure 1). TMT
researchers (see, e.g., Pelham et al., 2017) have emphasized the necessity of utilizing Google Trends data for cross-
national analyses.
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Table 1. Compilation of Papers Using Google Search Data in 30 Social Sciences Citation Index
Journals Within the Consumer, Brand, and Marketing Fields

" " i Indicators*
No. | Title Reference Summary Journa A B C
1. Religion and informational Kurt and Kurt | U.S. tax season is marked by a higher | Journal of v
influence: Evidence from (2021) search interest in religious teachings Consumer
individual tax behavior in the U.S. on taxes. Affairs
2. Obesity and compensatory Kurt (2022) The search interest for jewelry stores | Psychology v v
consumption: Evidence from increases with the obesity rate. & Marketing
jewelry shopping
3. The impact of COVID-19 on Park et al. The difference in authenticity-related | Psychology v v
consumer evaluation of authentic | (2022) keyword searches after the outbreak & Marketing
advertising messages of COVID-19.
4. Big data analysis of volatility Van Dieijen et | Use Google Trends data to detect Industrial v
spillovers of brands across social al. (2020) stock return for different brand Marketing
media and stock markets companies. Management
5. Advertising and word-of-mouth Kim and Use Google keyword search to Journal of v
effects on prelaunch consumer Hanssens explore blog volume, advertising Interactive
interest and initial sales of (2017) spend, and initial sales for films and Marketing
experience products video games.
6. Brand attitudes and search engine | Dotson et al. Justify the association between Journal of v v
queries (2017) respondents’ brand attitudes and Interactive
search interests for smartphone and Marketing
automotive markets.
7. A structured analysis of Liu et al. Use Google keyword searches to Marketing v
unstructured big data by leveraging | (2016) understand consumer demand for Science
cloud computing television shows.
8. Limited edition for me and best Wu and Lee The correlation of different Google Journal of v
seller for you: The impact of (2016) keywords supports the moderating Retailing
scarcity versus popularity cues role of consumption target.
on self- versus other-purchase
behavior
9. Leveraging trends in online R. Y. Duetal. | Google search trends of feature- Journal of v
searches for product features in (2015) related keywords correlates with Marketing
market response modeling feature importance trends.
10. Decomposing the impact of Hu et al. Google Trends is combined with sales | Journal of v
advertising: Augmenting sales with | (2014) data to decompose car advertising’s Marketing
online search data overall impact in the US. Research
11. Quantitative trendspotting R.Y.Duand | Extract multiple factors for Journal of v
Kamakura trendspotting using 38 car brand Marketing
(2012) keywords. Research

Note. These 11 articles are quoted after reviewing the following 30 journals: Journal of Consumer Research; Journal of
Consumer Psychology; Journal of Consumer Behaviour; International Journal of Consumer Studies; Journal of Consumer
Affairs; Journal of Consumer Culture; Journal of Retailing and Consumer Services; International Journal of Retail &
Distribution Management; Journal of Retailing; Journal of the Academy of Marketing Science; Journal of Marketing;
Journal of Marketing Research; Marketing Science; International Journal of Research in Marketing; Journal of
Interactive Marketing; Journal of International Marketing; Journal of Research in Interactive Marketing; Marketing
Theory; Marketing Intelligence & Planning; Journal of Marketing Management; Journal of Macromarketing; Journal of
Product and Brand Management; Journal of Brand Management; International Journal of Market Research; Psychology
and Marketing; QME—-Quantitative Marketing and Economics; Industrial Marketing Management; Journal of Business &
Industrial Marketing; Asia Pacific Journal of Marketing and Logistics; International Marketing Review.

* A = whether to explore the drivers of Google search interest; B = whether to include product, brand, or consumer-
related issues; C = is it related to COVID-19 issues? (Check mark means yes; empty means no.)
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Figure 1. Example of Regional Search Interests for the Topic Keyword

The COVID-19 pandemic has affected various aspects of consumer behavior and brand preference (Chae, 2021;
Knowles et al., 2020). Several studies have demonstrated that real-world data representing external stimuli, such as
number of confirmed COVID-19 cases (Fetzer et al., 2021; Kurian et al., 2020), lockdown policies (Brodeur et al.,
2021), infection rates (H. Du et al., 2020), and death tolls (Wang, 2023), can affect the trends in COVID-19-related
keyword searches in many fields (e.g., face mask, stimulus check, anxiety, panic buying, recession, stock market crash,
consuming products). However, the relationships between real-world anxiety prevalence, COVID-19 vaccination
behavior, and country-level BTSI are unclear. I developed four BTSI categories from popular Google keywords in 60

regions, as shown in Figure 2. Using TMT, this study examined how anxiety prevalence affects the critical social
behaviors of COVID-19 vaccination behavior and online BTSI.
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Brand topic search interest
(Google search interest scores for each category)

Category 1 Category 2 Category 3 Category 4
Tourism Topic: Video Game Topic: Luxury Topic: Sports Topic: keywords are
keywords are travel, keywords are Nintendo keywords are Louis Vuitton, Nike, Adidas, Skechers
hotel, Michelin guide Switch, Xbox, PlayStation 4 Gucci, Chanel

Figure 2. The Development of Brand Topic Search Interests

Note. Google search interest scores for three popular and similar brand keywords have been
aggregated to form Google search interest scores for each BTSI category. For instance, in
Australia, the BTSI score for tourism topic (Category 1) is 120 points, which is composed of three
keywords: “travel,” “hotel,” and “Michelin guide,” whose Google search interest scores (see
Figure 1) are 73, 35, and 11 points, respectively.

Anxiety Prevalence and Vaccination Rate

Routledge and Vess (2018) noted that “Daily life is fraught with stimuli and events that have the potential to trigger
thoughts of death. Doctor’s visits, social and news media reports of violent conflict, policy issues like abortion, gun
control, and terrorism—these and many other routine phenomena threaten to project the existential reality of mortality
into conscious awareness” (p. 58). The awareness of being destined to die creates for human beings the potential for
existential terror (Routledge & Vess, 2018). Therefore, the anxiety prevalence in 2020 may comprise both COVID-19
death anxiety and other types of death anxiety. From a rooted perspective (Eichinger et al., 2021), people’s preferences
for products and brands are influenced by how they perceive past events. Since the vaccine is a kind of safety product
(Gershoff & Koehler, 2011), I argued that the past anxiety prevalence in 2020 would be associated with COVID-19
vaccination behavior and BTSI in 2021 to explain people’s proximal and distal coping strategies. Santomauro et al.
(2021) reported on the 2020 regional prevalence of anxiety disorders, which could influence COVID-19 vaccination (as
a proximal defense strategy) and brand search behaviors (as a distal defense strategy) according to TMT. Hence, |
extracted cumulative COVID-19 vaccination rates for each country on September 30, 2021 (from January 1 to
September 30, 2021) to propose the following hypothesis:

Hypothesis 1: The 2020 anxiety prevalence rate will be positively associated with the COVID-19 vaccination rate from
January 1 to September 30, 2021, such that countries that had higher anxiety prevalence in 2020 will have had higher
cumulative vaccination rates by September 30, 2021.

Anxiety Prevalence and Brand Search Interest for Four Categories

TMT studies indicate that manipulating mortality salience for individuals stimulates a shift in consumption to clothing
and entertainment products (Kasser & Sheldon, 2000), greater willingness to participate in physical exercise (Arndt et
al., 2003), and increased preference for luxury goods (Audrin et al., 2018; Fransen et al., 2011). From the perspective
of TMT, when facing death anxiety, people demonstrate a stronger preference for well-known products and brands that
offer familiarity and safety (Routledge & Vess, 2018). Distal defense coping strategies that reflect brand preference
may help to reduce unconscious anxiety. Since brand keyword searches are associated with prepurchase behavior
(Jansen & Schuster, 2011), online BTSI can help understand which brands are related to distal defense coping strategies.
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For this study I chose well-known Google topic keywords (see Figure 2) to develop BTSI on the topics of tourism
(composed of “travel,” “hotel,” “Michelin guide”) and video games (composed of “Nintendo Switch,” “Xbox,”
“PlayStation 4”), which represent entertainment products and brands. The luxury topic (composed of “Louis Vuitton,”
“Gucci,” “Chanel”) and sports topic (composed of “Nike,” “Adidas,” “Skechers”) were used to examine whether each
BTSI was influenced by country-level anxiety prevalence during the COVID-19 pandemic. The rationale behind
choosing these keywords was either their popular search popularity (e.g., travel, hotel, Michelin guide) or market status
(e.g., well-known brands in the video game, luxury, or sports industries). I hypothesized that country-level anxiety
prevalence may arouse distal defensive responses that people express as target brand queries. Countries that had a
higher anxiety prevalence rate in 2020 might have higher search interest for these topics. I proposed the following
hypotheses:

Hypothesis 2a: The 2020 anxiety prevalence will positively influence the brand topic search interests of tourism
keywords from January 1, 2021 to February 28, 2022.

Hypothesis 2b: The 2020 anxiety prevalence will positively influence the brand topic search interests of video game
keywords from January 1, 2021 to February 28, 2022.

Hypothesis 2c: The 2020 anxiety prevalence will positively influence the brand topic search interests of luxury
keywords from January 1, 2021 to February 28, 2022.

Hypothesis 2d: The 2020 anxiety prevalence will positively influence the brand topic search interests of sports keywords
from January 1, 2021 to February 28, 2022.

COVID-19 Vaccination Rate and Brand Topic Search Interests for Four Categories

According to TMT, people may adopt distal defense strategies after initially using proximal defense strategies to reduce
emerging unconscious thoughts about death (Arndt et al., 2004; Routledge & Vess, 2018). Thus, regions with higher
vaccination rates, as a kind of proximal protection defense strategy, may be associated with higher search interest
volumes regarding specific product and brand keywords. I proposed the following hypotheses:

Hypothesis 3a: The cumulative COVID-19 vaccination rate from January 1 to September 30, 2021 will positively
influence the brand topic search interests of tourism keywords from January 1, 2021 to February 28, 2022.

Hypothesis 3b: The cumulative COVID-19 vaccination rate from January 1 to September 30, 2021 will positively
influence the brand topic search interests of video game keywords from January 1, 2021 to February 28, 2022.
Hypothesis 3c: The cumulative COVID-19 vaccination rate from January 1 to September 30, 2021 will positively
influence the brand topic search interests of luxury keywords from January 1, 2021 to February 28, 2022.

Hypothesis 3d: The cumulative COVID-19 vaccination rate from January 1 to September 30, 2021 will positively
influence the brand topic search interests of sports keywords from January 1, 2021 to February 28, 2022.

The Mediating Role of COVID-19 Vaccination Behavior

Although TMT experiments have revealed that mortality salience anxiety triggers a distal consumption shift (Arndt et
al., 2003; Fransen et al., 2011; Kasser & Sheldon, 2000), according to Courtney et al. (2020), distal response strategies
may also be motivated after proximal response strategies have successfully reduced the conscious COVID-19 mortality
salience threat. Thus, COVID-19 vaccination rates may serve as a health-behavior-oriented outcome that lowers
conscious mortality salience anxiety to an unconscious state, which then motivates related brand search behaviors
regarding BTSI. That is, COVID-19 vaccination behavior may act as a mediating variable between anxiety prevalence
and BTSI. Therefore, I proposed the following hypotheses:

Hypothesis 4a: The cumulative COVID-19 vaccination rate from January 1 to September 30, 2021 will positively
mediate the relationship between 2020 anxiety prevalence and the brand topic search interests of tourism keywords
from January 1, 2021 to February 28, 2022.

Hypothesis 4b: The cumulative COVID-19 vaccination rate from January 1 to September 30, 2021 will positively
mediate the relationship between 2020 anxiety prevalence and the brand topic search interests of video game keywords
from January 1, 2021 to February 28, 2022.

Hypothesis 4c: The cumulative COVID-19 vaccination rate from January 1 to September 30, 2021 will positively
mediate the relationship between 2020 anxiety prevalence and the brand topic search interests of luxury keywords from
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January 1, 2021 to February 28, 2022.
Hypothesis 4d: The cumulative COVID-19 vaccination rate from January 1 to September 30, 2021 will positively
mediate the relationship between 2020 anxiety prevalence and the brand topic search interests of sports keywords from
January 1, 2021 to February 28, 2022.

Method

Data Sources

This study used secondary data, with the regional 2020 prevalence of anxiety per 100,000 population in 60 countries
from Santomauro et al. (2021, see their supplemental Table S8) selected as an independent variable. Santomauro et al.
(2021) identified 5,683 unique data sources and conducted a systematic review of data reporting the prevalence of
anxiety disorders during the COVID-19 pandemic.

Data for vaccination rates were downloaded and converted from Our World in Data (Mathieu et al., n.d.). This research
used as the mediating variable the cumulative first-dose vaccination rates (total number of people in the general
population who received a dose of the vaccine) from January 1 to September 30, 2021. This date was chosen because
vaccine supplies were widely sufficient on September 30, 2021 according to Google Trends data
(https://bit.ly/3RQig5T, https://bit.ly/31pyRtL), which indicated keywords related to COVID-19 vaccine shortage were
popular only before June 2021. Further, with the exception of South Africa, where vaccine supplies were plentiful
(Henderson, 2021), low-income African countries with vaccine-shortage issues (World Health Organization, 2021) were
not included in my sample. Thus, I chose this date to reduce bias associated with changes in vaccine supply for the
countries in this study. The average cumulative vaccination rate I calculated in the selected 60 countries from January 1
to September 30, 2021 was 57.6% (see Table 2).

Then, I used Google Trends keywords to create four categories of BTSI as the dependent variables. The BTSI of each
category is the sum of Google product or brand search interest in the three selected keywords from January 1, 2021 to
February 28, 2022 (see Figure 2). The rationale for choosing this date was that November, December, and February are
important promotion months and holidays in many countries (e.g., Thanksgiving Day, Christmas, New Year, Chinese
New Year), and therefore at these times consumers may be more interested in searching for their favorite brand topics
online. In addition, this date range is later than September 30, 2021, which is when I obtained the cumulative
COVID-19 vaccination rate to use as the mediating variable, which will help with assessing causality. Since each brand
keyword was popular in 55-65 countries, this study chose 60 countries as the research population.

This study included three control variables—unemployment rate, Gini index, and sex ratio—which may be determinants
of brand search interests expressed before purchase decisions are made. The unemployment rate was taken from the
Sustainable Development Report (2022) website. The Gini index (representing each country’s income inequality, with
lower values indicating higher equality. For instance, the Gini index is 27.6 in Norway and 42.0 in the Philippines) and
sex ratio (the number of males for each female in the total population. For instance, the sex ratio is 0.96 in Austria and
is 1.05 in Egypt) were sourced from The World Bank (n.d.) and Central Intelligence Agency (n.d.), respectively.

Data Analysis

This study conducted a regression analysis using SPSS 22.0 and Model 4 of the SPSS PROCESS macro (Hayes, 2017)
to evaluate the total and indirect effects on each BTSI during the two periods, with the three control variables taken as
covariates. Bootstrapping analysis with 5,000 resamples was used to examine the significance of both total and specific
indirect effects, where 95% confidence intervals that do not contain zero indicate significance. Especially, Preacher and
Hayes (2004) noted that a mediation effect “implies that the total effect X — Y was initially present. There is no such
assumption in the assessment of indirect effects. It is quite possible to find that an indirect effect is significant even
when there is no evidence of a significant total effect” (p. 719). However, this study examined only the mediation
relationship.
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Results

Pearson correlation analysis of the variables involved in this study showed that anxiety prevalence was positively
correlated with vaccination rate and three categories of BTSI: tourism, video games, and sports (see Table 2).

Table 2. Correlations Between Anxiety Prevalence, Vaccination Rate, Brand Search Interests, and
Control Variables

M SD 1 2 3 4 5 6 7 8 9
1. Anxiety prevalence 6094.5 18149 1
2. Vaccination rate 57.6 19.9 408" 1
3. Tourism 92.7 47.9 400 5971
4. Video games 93.0 51.2 336 A463™ 530" 1
5. Luxury 75.0 51.9 .023 500" .590* 37371
6. Sports 98.0 51.0 365" 400™ 534 Sie 251 1
7. Unemployment rate 7.3 44 2757 =072 .004 .010 —.226 211 1
8. Sex ratio 1.0 0.2 .014 266" .162 -.183 278 —.121 —.064 1
9. Gini index 36.2 7.4 136 =276 -273 -.167 —.294" .026 5327 =131 1

Note. Pearson correlation coefficients are presented. The list of 60 countries comprises, in alphabetical order: Argentina,
Australia, Austria, Belgium, Brazil, Bulgaria, Canada, Chile, Colombia, Croatia, Cze h Republi , Denmark, Domini an
Republi , E uador, Egypt, Finland, Fran e, Germany, Gree e, Guatemala, Hungary, India, Indonesia, Iran, Ireland,
Israel, Italy, Japan, Kuwait, Lithuania, Malaysia, Mexi o, the Netherlands, New Zealand, Norway, Pakistan, Peru, the
Philippines, Poland, Portugal, Romania, Russia, Saudi Arabia, Serbia, Singapore, Slovakia, South Afri a, South Korea,
Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey, Ukraine, United Arab Emirates, United Kingdom, United States,
Venezuela, and Vietnam. Parti ipants’ mean age was 37.4 years (SD = 6.9). The mean GDP per capita was USD
30,679.50 (SD = USD 18,242.36).

*p<.05. **F p< .0l *** p < .001.

After controlling for unemployment rate, Gini index, and sex ratio, country-level anxiety prevalence was significantly
and positively associated with COVID-19 vaccination rate, which supported Hypothesis 1 (see column a in Table 3 or
see Figure 3). Country-level anxiety prevalence rate influenced the BTSI of tourism, video games, and sports categories,
which supported Hypotheses 2a, 2b, and 2d. However, Hypothesis 2c was not supported. Further, country-level
vaccination rate was positively associated with each BTSI, as shown in Figure 3 (see section b), thus supporting
Hypotheses 3a, 3b, 3c, and 3d. Locations with higher COVID-19 vaccination rates had higher BTSI for tourism, video
game, luxury, and sports topics.

Finally, according to Preacher and Hayes (2004), the mediation effect “implies that the total effect X — Y was initially
present” (p. 719); thus, the mediating role of vaccination rate luxury category (Hypothesis 4c) was not supported since
the total effects between anxiety prevalence rate and luxury category were not significant (Hypothesis 2¢). However, the
mediating role of COVID-19 vaccination rate between anxiety prevalence and BTSI in the categories of tourism, video
games, and sports was significant, supporting Hypotheses 4a, 4b, and 4d (see Table 3). Furthermore, the direct effect
(see the ¢’ section in Table 3) for the categories of tourism, video games, and sports were nonsignificant, indicating
there was a full mediation effect. These findings show that country-level vaccination rate fully mediated the relationship
between anxiety prevalence rate and each of these three BTSI. In places with higher country-level anxiety prevalence
and vaccination rates, the BTSI of tourism, video games, or sports was higher.
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Table 3. Mediating Effect of Anxiety Prevalence on Each Brand Topic Search Interest

Independent variable (IV): Mediating variable (M):
Anxiety prevalence Vaccination rate
(Total effect) (Direct effect) av - M) M — DV) (Indirect effect)
c ¢’ a b’ axb’ Boot 95% CI R?
ith 1
Effect  SE Effect  SE Coeff.  SE Coeff.  SE Effect Boot SE W\';rizg?et;o
Dependent variable (DV): Brand search topic interest
Tourism 0.0112*** 0.0031 0.0059  0.0032  0.005*** 0.0013  1.0755** 0.0032 0.0053  0.0018 [0.0021, 0.0093] 421
Video games ~ 0.0103** 0.0035 0.0046  0.0037  0.005"** 0.0013  1.1552** 0.3466 0.0057  0.0021 [0.0022, 0.0103] 343
Luxury 0.0023  0.0037 —0.0041 0.0038  0.005*** 0.0013  1.3035"* 0.3557 0.0065  0.0022 [0.0025, 0.0100] 326
Sports 0.0094*  0.0036 0.0043  0.0038  0.005*** 0.0013  1.0478" 0.3611 0.0052  0.0022 [0.0010, 0.0098] 285

Note. Coeff. = unstandardized regression coefficients; SE = standard error; CI = confidence interval. Confidence intervals
that do not include zero indicate a significant indirect effect. Three control variables are included in this model.
*p<.05. ** p<.0l. ¥** p<.001.

Before vaccination During vaccination

: H2a, H2b, H2c, H2d

Anxiety prevalence Brand topic search interest

\4

¢ =.424*/.366*/.082/.335*
(Tourism/video game/luxury/sports)

H4a, H4b, H4c, H4d

b = .553*"*/.527*"*/.429*"/ 480"

COVID-19 (Tourism/video game/luxury/sports)

vaccination rate

H3a, H3b, H3c, H3d

b’ =.445"*/.448"*/.499*"/.407*
(Tourism/video game/luxury/sports)

'
1
1
1
'
'
'
'
1
'
'
'
'
1

\4

Anxiety prevalence Brand topic search interest

¢’ =.222/.163/-.144/.151
(Tourism/video game/luxury/sports)

Control variables for mediating and dependent variables: unemployment rate, sex ratio, Gini index

Figure 3. Research Model and Results

Note. The values provided are standardized regression coefficients. b is the result of a simple
linear regression of how COVID-19 vaccination rate affects each BTSI; b’ is the result of a multiple
linear regression of how COVID-19 vaccination rate affects each BTSI when adding anxiety
prevalence.

*p <.05.** p<.01. ***p<.001.
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Discussion

Theoretical Implications

This study offers several theoretical contributions. First, the multinational model shows that higher anxiety prevalence
in 2020 in the countries included in this study was associated with a higher vaccination rate in 2021, which in part
echoes single-country surveys indicating that COVID-19 anxiety and risk perceptions are positively associated with
vaccination intention (Bendau et al., 2021; Bodner et al., 2022; Majid et al., 2022). This study also examined the
relationship in a novel country-level manner using real-world data.

Second, COVID-19 vaccination behavior in 2021 positively influenced BTSI in 2021. From the perspective of TMT,
this finding suggests that vaccination is a proximal defense behavior that eliminates conscious anxiety to arouse brand
search as a distal defense behavior, thus allowing continued reduction of unconscious anxiety. BTSI regarding tourism,
video game, and sports categories were highlighted, which echoes previous TMT studies (Arndt et al., 2003; Kasser &
Sheldon, 2000). Moreover, this study supports TMT as a replicable value to explore search behaviors for given brand
keywords.

Third, Audrin et al. (2018) demonstrated that according to TMT, attitudes toward materialism moderate the relationship
between mortality salience and luxury brand preference. When faced with the stimulus of mortality salience,
nonmaterialistic respondents tended to avoid luxury consumption; conversely, those with higher materialistic values
preferred luxury goods. Their findings reveal that these two groups have diametrically opposite attitudes toward
materialistic luxury consumption. Therefore, I argue that cross-cultural differences in materialism (Ger & Belk, 1996;
Zawadzka et al., 2021) might explain the ambiguity and nonsignificance between anxiety prevalence and BTSI of luxury
items in my cross-cultural study.

Fourth, online searches for product or brand keywords are a common prepurchase behavior (Jansen & Schuster, 2011).
However, my findings indicate that people search for brand topics not only as a prepurchase activity but when there is a
higher prevalence of anxiety. Thus, social behavioral researchers conducting studies on mental health should consider
the importance of examining online brand behaviors. Understanding online BTSI, as one type of social behavior in
modern societies, might help understand how to regulate anxiety prevalence.

Practical Implications

The results of this research also have practical significance. First, social behavior and marketing practitioners can
replicate this model to examine other brand keywords (e.g., luxury category in the automotive or cosmetics industry)
related to distal defenses to determine which BTSI will benefit in places with higher anxiety prevalence and COVID-19
vaccination rates. People may use these keywords to support their areas of interest, especially relative to self-reported
data. For diseases that emerge in the future, the framework of this research can be replicated to help understand online
query preferences for brands and product consumption in different societies.

Second, some product and brand opportunities as distal defensive responses may rebound strongly in specific countries
postpandemic. Nintendo Switch was one successful product during this pandemic (Lau, 2021) due to stay-at-home
restrictions. Nike and Adidas achieved high annual sales turnover in 2021 (Statista 2022b, 2022c), performing better
than they had in the previous 5 years (2016-2020). For brands related to travel, sales rebounds may be evaluated in
terms of anxiety prevalence and vaccination outcome to help investigate market opportunities through online search
behavior. Furthermore, replicating this model in different periods of time will help researchers to detect whether a
specific brand opportunity is lasting. Brands’ product demand planners, suppliers, management teams, and stakeholders
can benefit from using this model.

Third, these findings can emphasize to policymakers that online BTSI for specific brands are positively associated with
anxiety prevalence. According to TMT, some BTSI might play roles in anxiety buffering. Government agencies could
work with entertainment and sports brands to create ways to relieve anxiety during the COVID-19 pandemic. Historical
events echo TMT. After the 9/11 attacks in the United States, President George W. Bush encouraged citizens to come
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out and consume. Consequently, between October and December 2001, consumption rose substantially at an annual rate
of 6%. During this time, American consumers bought electrical appliances, furniture, and electronic products (Arndt et
al.,, 2004). The model in my study similarly suggests that some countries may be able to avoid a recession if
policymakers focus on distal consumption potential.

Limitations and Directions for Future Research

The first limitation of this study is the exclusive use of data sourced from Google. However, Google dominates the
global search engine market, with an 84% market share as of July 2022. As such, Google Trends would seem to be the
best data source. The number of countries interested in a topic keyword search was limited to 60 to ensure
effectiveness, and regions having very low Google Trends penetration rates as reflected in the keyword search rankings
were excluded. This structure helped to reduce statistical bias due to the unpopularity of given keywords in specific
countries. I did select well-known brand keywords based on their global popularity in given periods; however, future
researchers could extract different BTSI based on TMT to examine this model. Second, apart from the brand keyword
of “Michelin guide,” the tourism industry lacks other globally recognized brands that are equivalent to Nike for sports
brands. I thus chose other popular product terms (“travel” and “hotel”) to develop the tourism topic, but I acknowledge
that the composition of tourism BTSI is a limitation. Third, the R? effect sizes ranged from .285 to .421. Since the focus
of this study was on examining important TMT variables at the cross-country level, the linear trend providing
underlying support could be examined in future studies. Future researchers could include more variables to support the
patterns found. In addition, the significant correlation coefficients between the real-world data (anxiety prevalence,
vaccination rate) and Google Trends index (BTSI) ranged from 0.336 to 0.597, which is greater than the values reported
in similar country-level or state-level studies, such as that by Maclnnis and Hodson (2014), whose values ranged from
0.25 to 0.55, and Vaughan (2014), whose values ranged from —0.31 to —0.40.

On the basis of my findings, I believe that anxiety prevalence is associated with BTSI, as one type of distal defensive
response. Future studies could extend the current model to develop appropriate search interest indices in response to
events such as the COVID-19 pandemic. Google Trends results can also be compared with self-reported findings to
develop repositories for different information sources as a baseline for management decisions.
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