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Abstract
Purpose – Over the past decades, many health authorities and public policy experts have traditionally
relied on indicators that are dependent on a nation’s economy, its health-care infrastructure advancements,
and superiority in biomedical sciences and technology to predict potential infection rates should a health
pandemic occur. One such commonly relied-upon indicator was that of the Global Health Security (GHS)
Index. However, the coronavirus disease 2019 (COVID-19) pandemic has shown how such variables prove to
be inaccurate in predicting the infection rates during a global health pandemic. Hence, this paper proposes the
utilization of socio-cultural behavioral traits to predict a country’s COVID-19 infection rates.
Design/methodology/approach – This is achieved by proposing a model involving the classification
and regression tree (CART) algorithm and a Poisson regression against the six selected cultural behavioral
predictors consisting of individualism, power distance, masculinity, uncertainty avoidance, long-term
orientation, and indulgence.
Findings – The results show that all the selected cultural behavioral predictors are significant in impacting
COVID-19 infection rates. Furthermore, the model outperforms the conventional GHS Index model based on a
means squared error comparison.
Research limitations/implications – The authors hope that this study would continue promoting the
use of cultures and behaviors in modeling the spread of health diseases.
Practical implications – The authors hope that their works could prove beneficial to public office
holders, as well as health experts working in health facilities, in better predicting potential outcomes during a
health pandemic, thus allowing them to plan and allocate resources efficiently.
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Originality/value – The results are a testament to the fact that sociocultural behavioral traits are more
reliant predictors in modeling cross-national infection rates of global health pandemics, like that of COVID-19,
as compared to economic-centric indicators.

Keywords Health policy, COVID-19, Cultures, Sociocultural behaviors

Paper type Research paper

1. Introduction
For the longest time, authorities, researchers, and planners at a local, national, and global
level have heavily relied on indicators that are a function of a nation’s economic stability
and its advances in health-care infrastructure and technology to predict the spread of
viruses during a global health pandemic. Hence, these metrics were crucial in assessing their
preparations concerning global health pandemics. Their initial assessments based on these
metrics are critical in amending relevant policies to best prepare their communities for
global health pandemics (McInnes and Lee, 2006; Rushton and Youde, 2014). Such is
demonstrated by existing metrics such as that of the Global Health Security (GHS) Index
(Rushton, 2011; Boyd et al., 2020), which relies on a series of nonbehavioral variables to
matriculate its data (Razavi et al., 2020). Such nonbehavioral variables include a country’s
health-care infrastructure capacity, its advances in biomedical sciences and technology, and
its overall economic and political stability (Razavi et al., 2020). Even recently recommended
metrics such as that of the Epidemic Preparedness Index do heavily weigh a “country’s
economic resources, public health communications, infrastructure, public health systems,
and institutional capacity” in its metric evaluation (Oppenheim et al., 2019). However, as
evidently shown in the figures in relation to the coronavirus disease 2019 (COVID-19)
pandemic (like that of Figure 1), indexes like that of the GHS Index have come under
scrutiny from medical or health-care experts as well as public policy experts alike for its
failure toward coming remotely close to predicting or forecasting the real figures of the
COVID-19 pandemic (Aitken et al., 2020; Abbey et al., 2020). We would discuss this more in
Section 1.2. This has led many to question the viability of such metrics for future uses
(Aitken et al., 2020; Abbey et al., 2020; Dalglish, 2020).

Figure 1.
Total COVID-19
cases as of August
2021
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1.1 Purpose
Many metrics have often neglected the behavioral aspects of a pandemic. However, as
evidently displayed by the COVID-19 pandemic, we have witnessed how the behavioral
traits spanning across different countries do impact its COVID-19 infection rates. This could
be attributed to the fact that global health pandemics are infectious, and therefore one’s
behavior could directly infect and impact its infection rates (Soofi et al., 2020). This would be
elaborated in Section 1.3. Thus, we propose the use of numerous quantifiable behavioral
traits to predict a country’s COVID-19 infection rates. Specifically, we have identified six
distinct sociocultural behavioral traits as predictors. These six traits are individualism,
power distance, masculinity, uncertainty avoidance, long-term orientation, and indulgence,
and would be elaborated in Section 2.

Because the GHS Index was traditionally considered the “Bible” of models in predicting
global health pandemics prior to COVID-19, we shall use the GHS model as a form of
comparison to our proposed model in this paper.

1.2 Failure of the GHS Index
The Index is scored on a zero- to hundred-point scale, with 100 representing the highest
possible score a country can receive. However, although the Index is useful in identifying
gaps in pandemic preparedness, the GHS Index rankings and scores are not correlated with
COVID-19 infection rates (Nuzzo et al., 2020).

Furthermore, while economic indicators could potentially be used to suppress novel
viruses through the development of vaccines, it fails to account for the crucial time lag
between the initial spread of the virus until the time it takes to effectively vaccinate
communities to a level in which herd immunity is achieved.

The initial spread of the virus is arguably as critical as the development of a vaccine
(Karaivanov et al., 2021; Howard et al., 2021). A nation that is able to keep the spread of novel
viruses under control during a health pandemic would be able to prevent deaths and swiftly
converge back to a “normal life”, thus requiring less effort or urgency in achieving herd
immunity amongst its communities through methods like vaccinations (Mazey and
Richardson, 2020).

This is evident from comparing the COVID-19 infection rates of Figure 1 with the GHS
Index of Figure 2. These maps are exemplary of how countries that were deemed the most
prepared in terms of a global health pandemic fared the worst, while the exact opposite
happened to countries that were slated to be the least prepared toward a global health
pandemic. For instance, the USA which was ranked as the “most prepared” country to deal
with a GHS threat by the GHS Index has witnessed the highest cases of COVID-19 infection
rates, while countries like Vietnam which rank 50 in the GHS Index have been highly
praised for its handling of the COVID-19 pandemic (Duong et al., 2020). This has led many to
question the viability of such metrics for future uses (Aitken et al., 2020; Abbey et al., 2020;
Dalglish, 2020).

1.3 How behaviors could affect COVID-19 and why it could be a good predictor
Keeping the spread of novel viruses, like that of COVID-19, within control is critical in the
initial stages of a pandemic whilst waiting months or potentially years for a vaccine to
develop (Black et al., 2020). Unlike economic indicators which fail to account for the massive
time-lag between the spread of a novel virus to the immunization of its population, behavior
does have a direct and immediate impact on the spread of any virus. Furthermore, most
global health pandemics are known to be extremely contagious (Honigsbaum, 2009; Morens
et al., 2009) and are, therefore, more susceptible to massive or rapid spreads. In the instance
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of COVID-19, the virus is known to spread through infected droplets/fluids (Chaudhuri et al.,
2020; World Health Organization, 2020), with studies suggesting that the virus is potentially
airborne (Borak, 2020; Setti et al., 2020). Therefore, behavior is important to control the
spread of contagious novel health viruses and keep their surroundings safe. Behavior could
include wearing a mask in public, sanitizing hands regularly, keeping social distance, etc.
Maintaining behavior to spread fewer water droplets is important and responsible for
society which not everyone follows.

For instance, according to Galbadage et al. (2020), social distancing is an evidence-based
practice to help prevent the transmission of pathogens that are known to spread from person
to person within a 3–6 feet distance through respiratory droplets. The adherence to social
distancing is henceforth reliant on culturally dependent behavioral traits as is made evident
by Durante et al. (2021), Huynh (2020) and Nikolov et al. (2020).

Another widely studied field correlates behavior to the adherence of mask-wearing.
While it is widely proved that mask-wearing does help prevent the spread of COVID-19
between individuals, the adherence to mask mandates has remained a pressing issue since
the start of the pandemic. Many social scientists have suggested that such behaviors are
attributed to sociocultural behavioral traits (He et al., 2021; Hearne and Niño, 2021; Palmer
and Peterson, 2020; Nikolov et al., 2020), with Palmer and Peterson (2020) even specifying
masculinity, which is one of our predictors, as an influential trait that influences such mask
defying behavior.

Therefore, it normatively seems fitting to use behavioral indicators in favor of economic-
centric indicators in the prediction of novel viruses, like that of COVID-19, for it directly and
instantly accounts for the spread of viruses within communities.

1.4 Who would benefit from it?
This proposed model could be useful in evaluating a country’s preparedness for future
health crises or health pandemics.

Thus, from a macro-perspective, our paper is targeted toward health policy experts,
public policy experts, sociological psychologists and public office holders or appointees.
Specifically, they could assess or predict potential outcomes or preparedness toward future
health pandemics based on their numerous sociocultural behavioral traits. Based on such

Figure 2.
The GHS Index
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predictions, they could then craft policies or legislature and allocate the appropriate funds
aimed at improving their chances of better preparing for future health crises (Murray and
Frenk, 2008; Gadarian et al., 2021; Jay and Paulo, 2020).

From a micro-perspective, health providers, hospital staff and manufacturers of essential
health-care equipment could also benefit greatly from such findings. Specifically, they could
use such findings to prepare, anticipate or stand by the necessary equipment like makeshift
beds and personal protective equipment (PPE) like N95 masks, waterproof gowns and face-
shields (Amrami et al., 2021).

1.5 Related works
What makes our work novel is the fact that no existing known literature has attempted to
use quantifiable behavioral traits to model cross-national COVID-19 infection rates at a
global scale. While there is existing literature targeted toward correlating quantifiable
behaviors to that of COVID-19, most of these studies in the literature are aimed at using
behavior to predict specific reactions to peculiar micro-aspects of COVID-19. For instance, a
study done by Margraf et al. (2020) examined the behavioral traits of “perceived usefulness,
adherence and their predictors” to explain reactions and outcomes related to mask-wearing
and social distancing. This study was limited to only eight countries. Other attempts in
using behaviors to predict COVID-19-related incidents include the utilization of Twitter
analytics to explain the opposition toward mask-adherence (He et al., 2021), using
socioeconomic factors to analyze the adherence toward mask-wearing mandates (Hearne
and Nino, 2021), and attempting to correlate mask-adherence defiance to socialcultural
behavioral traits like masculinity (Palmer and Peterson, 2020).

The spread of fake news relating to COVID-19 remains another widely published domain
that attempts to link behavior to aspects concerning COVID-19. For instance, van der Linden
et al. (2020), as well as Rodrigues and Xu (2020) have attempted to correlate behaviors with
the spread of fake news relating to COVID-19, with the ultimate goal of using these findings
to mitigate the spread of COVID-19 misinformation.

While these publications fall within the same broad umbrella of using behaviors to
explain COVID-19 outcomes, it extensively differs from our aim of using sociocultural
behavioral traits to model the prediction of cross-national spread of health pandemics like
that of COVID-19.

2. Description of the identified cultural behavioral traits
The six identified behavioral traits that have been identified include individualism, power
distance, masculinity, uncertainty avoidance, long-term orientation and indulgence. They
are commonly known as the “dimensions of national culture” (Hofstede, 2011). These traits
are selected because they have been identified as traits by socio-psychologists as behavioral
traits that can be spanned and identified uniquely across national boundaries (Hofstede
et al., 2005; Minkov, 2007).

The first four traits were first matriculated by Hofstede (Hofstede et al., 2005) and the
latter two were later built upon Hofstede’s works by Minkov (2007). All these behavioral
traits for our selected data source are scored based on a 0 to 100 scale.

While there are many multidimensional models (Minkov and Kaasa, 2021; House et al.,
2004; Bond and Lun, 2014; Leung et al., 2002; Inglehart and Baker, 2000; Stankov et al., 2014;
etc.) which we could rely on for our analysis, we selected the model by Minkov et al. (2016)
since many of these models are derived and originated from aspects of the model proposed
by Hofstede and Minkov. This originality could also reduce the phenomena of
multicollinearity and the curse of dimensionality – as many of the models extract multiple
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dimensions in their same proposed framework from singular dimensions of Hofstede’s
(1991) work. Thus, choosing the updated but original works of Minkov et al. (2016) where
the dimensions were crafted with individuality could add legitimacy toward our model from
reduced multicollinearity, as later exemplified in Section 4.2.

Furthermore, this remains the only model that contains comprehensive vast global
records that have been recorded and updated since its inception by Hofstede (1991).
Furthermore, it remains the only model to have comprehensive validation between its
subjective cultural theories and objective cultural applications (Minkov and Kassa, 2021).

Finally, with relevance to the previously mentioned point, this selected model by Minkov
et al. (2016) remains one of the few models which is behavioral or socioeconomical in nature,
rather than philosophical or classical in nature. This makes it more applicable for our study
of the influence of the spread of viruses through human behavior.

2.1 Individualism
Individualism is a social pattern that “consists of individuals who view themselves as
independent of any community” (Triandis, 2018). Thus, they are primarily motivated by
their personal goals and desires (Triandis, 2018; Hofstede, 2011). Individualistic cultures are
typically affiliated with national characteristics of freedom, assertiveness and universalism
(Minkov and Kaasa, 2021). Collectivism, on the other end of the spectrum in the
“individualism dimension”, could be best described as “the social pattern consisting closely
linked individuals who see themselves as part of one or more collectives” (Triandis, 2018).
Such collectives could refer to groups within their communities such as families, work
employees or tribes. Thus, from a behavioral perspective, individuals from nations with
more collective cultures tend to focus on the goals of these collectives over their personal
goals (Triandis, 2018; Hofstede, 2011) due to their prioritization of social factors (Mahrous,
2011). Cultural traits are often correlated with national characteristics of conformism,
submissiveness and exclusionism (Minkov and Kaasa, 2021). Therefore, a country that was
the most individualistic culture would obtain a score of 100, whereas a country with a
collectivist culture would obtain a score of 0.

2.2 Power distance
Power distance “refers to the extent to which national cultures expect and accept that power
is distributed unequally in society” (Basabe and Ros, 2005; Mahrous, 2011). Thus, countries
that score higher in their power index rankings could expect a culture whereby their citizens
expect or command formal deference to higher authorities (e.g. parents or elected officials)
compared to their counterparts with lower power index score (Basabe and Ros, 2005;
Hofstede, 2009). Thus, while countries with higher power distance indexes are expected to
witness lower levels of power inequality, they are expected to resent big powerful groups
like governments or large corporate entities compared to their counterparts with lower
power index scores (Mahrous, 2011).

2.3 Masculinity
Countries that score highly on the Masculinity Index are known to be more ”masculine” in
the sense whereby they are expected to align with the more ”historical and outdated”
perspective of the roles of men and women whereby “men are (expected) to be assertive,
ambitious and competitive (and) to strive for material success” (Arrindell et al., 2003;
Hofstede, 1984, 1986, 1996), whereas ”Women are expected to serve and care for the
nonmaterial quality of life, for children and for the weak” (Arrindell et al., 2003; Hofstede,
1984, 1986, 1996). Thus, more masculine societies are expected to have a greater emphasis
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on material success over other value-based nonmaterialistic issues (Mahrous, 2011).
Countries that score lower on this index thus identify with a more feminine perspective,
whereby women and men could have more overlapping and equal societal responsibilities
(Arrindell et al., 2003; Hofstede, 1984, 1986, 1996).

2.4 Uncertainty avoidance
Uncertainty avoidance pertains to distrust and anxiety its relevant citizens would face when
confronting unknown situations. Thus, a country where its citizens are expected to face
distrust and anxiety in the face of unknown adversaries, like that of the COVID-19 pandemic
would score higher in the uncertainty avoidance index. As a result, countries with higher
uncertainty avoidance are expected to witness higher levels of stress and anxiety compared to
their more uncertainty tolerant counterparts. Conversely, countries that are uncertainty
tolerant, the opposite of uncertainty avoidance, are more likely to confront unknown situations
with “fixed habits and rituals”, all in pursuit of the truth (Steinhauser, 2018; Hofstede, 2009).

2.5 Long-term orientation
In a long-term-oriented culture, also known as Flexhumility, its citizens are expected to
display foresight by planning for the future as always needed. Thus, a country where its
citizens are viewed as more long-term oriented is expected to score high in the long-term
orientation index (Kapros, 2019). Thus, flexhumility societies are frequently affiliated with
national values of self-control and self-sufficiency. On the other hand, countries with short-
term-oriented cultures do not necessarily lack foresight, rather, they simply believe that the
“past provides a moral compass” (Alcantara-Pilar et al., 2018) and they are thus expected to
adhere to their moral compasses as a form of moral good whilst living in the present
(Alcantara-Pilar et al., 2018). This is also known as monumentalism. Hence, monumentalistic
societies often observe high self-esteem (Minkov and Kassa, 2021) and self-content (Minkov
and Kassa, 2021). This index is meant to reflect a more philosophical and religious aspect of
a country’s behavior rather than the practical side of a country’s behavior (Minkov, 2007).

2.6 Indulgence
In countries that score high on the “indulgence” index, individuals are expected to engage in
impulses that satisfy their wants and feelings. Henceforth, society must feel free and “easy-
going”. On the other hand, countries that score low on the “indulgence” index are said to be
more restrained, whereby their citizens feel that life is tough, dominated by duties and is
filled with restricted amounts of freedom (Iancu and Badea, 2020).

3. Research methodology
3.1 Data collection and materials
3.1.1 COVID-19 data. We obtain our up-to-date COVID data courtesy of Ritchie from the
European Center for Disease and Prevention control (Ritchie, 2020). It is worth noting that we
count and consider our COVID casesCiwith respect to time tiwhich is the time difference in days
from which the first case(s) of COVID was reported in ith country up to Dec 14, 2020 (Hubbard,
2020; Elbaum, 2020). We chose Dec 14, 2020 as our cutoff because it was the date a vaccine was
approved. Thus, we chose this date wanting to avoid potential confounding variables from
impacting our analysis, because after all, in a pandemic, a country’s citizens’ reaction to the
approval of the vaccine can be correlatedwith both its infection rates and behavior.

3.1.2 Behavioral data. Our behavioral data of the six distinct quantified behavioral
traits identified and explained in Section 2 was accurate as of 2016 (Hofstede, 2016). This
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dataset presents us with n 5 97 countries worth of relevant behavioral data. It is worth
noting that some countries had missing data from some behavioral traits. Thus, we have
decided to use classification and regression tree (CART) imputation, to “fill in” these missing
data. This would be elaborated in Section 3.2.

Thus, in total we have n5 97 countries as our sample size after merging the two distinct
datasets.

3.2 Methods
Hence, we would use the following algorithm to proceed with our implementation:

(1) Apply the CART algorithm to impute the missing data.
(2) Use Poisson regression to analyze our data.

3.2.1 CART imputation We use the CART algorithm to impute our missing behavioral
data, as elaborated and exemplified by Van Buuren et al. (2018). Our obtained bootstrap of
(Yobs, Xobs) is set to size n15 50.

3.2.2 Poisson regression.Wewill use a Poisson distribution, where:

ri�Pois l ið Þ (1)

where:

ri5
ci
pi

� �
*1000000 (2)

and

l i ¼ ci
ti

(3)

given Ci is the number of cases for given country i, ti is the time-period in terms of the
number of days since COVID-19 was first confirmed in ith country up to Dec 14 (the day a
COVID vaccine was approved), pi is the population of ith location. Thus, this will prompt us
to obtain the following:

log
l

p
� 1000000

� �
¼ b0 þ b 1X1 þ . . .þ b nXn (4)

thus, giving us:

logðl Þ5b 0 þ b 1X1 þ . . .þ b nXn þ log
p

1000000

� �
(5)

where Xn is the given n 5 1, 2, 3, 4, 5, 6 denoting each distinct behavioral index previously
identified in Section 2.

4. Results
4.1 Data analysis
As shown in Figure 3, the individualism (sub Figure 3a), power distance (sub Figure 3b),
uncertainty avoidance (sub Figure 3d), long-term orientation (sub Figure 3e) and indulgence
(sub Figure 3f) indexes displayed positive correlations with the COVID cases per million
population, denoted as ri in Eqn (2). Only the masculinity index (Sub Figure 3c) displayed a
negative correlation with the COVID cases per million population.
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4.2 Statistical findings
The obtained statistical results in Table 1 suggest that at a 5 0.001 we have very strong
evidence to suggest that the six identified behavioral traits have a significant impact on a
country’s COVID-19 infection rates given p-value< a.

Figure 3.
The respective

individual behavioral
indexes against the
COVID cases per

million population (ri)
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Furthermore, the fact that our Variance Inflation Factor (VIF) falls within the reasonable
range of VIF<3 amongst all the variables suggests that the identified behavioral traits
remain uniquely distinctive across different nations.

4.3 Machine learning outcomes
In comparison to the GHS model, our proposed model outperforms the GHS model by Mean
Square Error’s (MSE) comparison of MSE 5 3307.668 for parameter l based on a 70–30
train-test split, as best illustrated in Figure 4.

It is worth noting that the GHS model has predicted a country’s preparedness and ability
to handle the pandemic in the opposite direction to the actual happenings of the COVID-19
pandemic in terms of the number of COVID infection rates per million population (denoted ri).
This was previously discussed in Section 1.2.

However, even if we were to ignore this facet and run a fitted GHS model against a
country’s COVID-19 infection rates, our behavioral model in Eqn (5) still outperforms this
model byMSE5 1461.748 in a 70–30 train-test split.

These results are further evidence of our hypothesis that these behavioral indexes are
indeed an accurate and reliable indicator toward the spread of an infectious disease during a
global health pandemic.

5. Discussion
5.1 Model accuracy and reliability
Our results show that our selected sociocultural behavioral traits are more accurate
predictors in modeling the spread of viruses, like COVID-19, as compared to indicators that

Figure 4.
Comparisons of
models

Table 1.
Statistical results
based on the model
in Eqn (5)

Coefficients Estimate Z-value Pr(>jzj)
(Intercept) �0.6533763 �32.75 <2 * 10–16 ***
Power distance 0.0205647 129.22 <2 * 10–16 ***
Individualism 0.0394228 311.16 <2 * 10–16 ***
Masculinity �0.0142707 �92.55 <2 * 10–16 ***
Uncertainty avoidance 0.0217409 191.78 <2 * 10–16 ***
Long-term orientation �0.0046719 �39.98 <2 * 10–16 ***
Indulgence 0.0156474 124.72 <2 * 10–16 ***

Notes: ***0.001; **0.01; *0.05. 0.1
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are dependent on a country’s economic strength and advancements in biotechnology, like
the GHS Index. Thus, we hope that this spearheads the use of quantifiable behavioral traits
in predicting the spread of novel health pandemics at a cross-national level.

5.2 Policy implications
5.2.1 Policy implications toward stakeholders involved at a macro-level. From the macro-
perspective, these results could certainly shift the mindsets of stakeholders involved at a
macro-level, as previously elaborated in Section 1.4. Public and health policy office holders
should be encouraged by our results to consider the behavioral aspects when crafting
measures to deal with health pandemics. Policies should be legislated with the consideration
of how its citizens would behave. Furthermore, specific guidelines should be drafted with
the goal of counteracting the negative aspects of our selected sociocultural behavioral
predictors while enhancing the positive aspects of our chosen predictors.

This mindset of legislating pandemic-oriented policies largely differs from traditional
mindsets attributed by traditional economic-centric indicators like that of the GHS Index.
Specifically, prior to the COVID-19 crisis, policy-makers crafted pandemic-oriented policies
by seeking to assess and advance their health-care technologies or biomedical
advancements. The perception behind this is that a society with a stronger economic status
is able to invest more in health-care technologies that could better deal with the outbreak of
viruses. This perception is certainly encouraged by indicators like the GHS Index which has
ranked a country’s preparedness solely on economic-centric indicators. However, as
suggested from our results and based on our explanations in Section 4.2, this mindset is
evidently flawed. Thus, we hope that our results could encourage a shift in mindsets of
stakeholders involved in a macro-level, where behavioral traits are considered in favor of
economic statuses to keep future global health pandemics under control.

For instance, our results show that countries that are ranked higher in terms of
individualism tend to have higher COVID-19 infection rates. This means that societies with
individuals who tend to view themselves as independent stakeholders of their community
are likely to fare poorer in initial responses to the breakouts of global health pandemics.
Hence, with that in mind, health authorities governing countries with higher individualism
index scores could consider the fact that should a health pandemic occur, individuals are
more likely to fend for themselves or their immediate loved ones and contribute or rely less
on the community for help. Hence, policies like the distribution of stimulus cheques could
prove effective, as more “individualistic” individuals are more likely to risk going out to
work to financially support their loved ones, and less likely to have structural support from
their communities. Likewise, when advertising mandates like stay-home orders or mask
mandates, public policy officials governing more individualistic societies could perhaps
consider advertisements that place a heavier emphasis on the immediate impacts on
individuals and their loved ones instead of reiterating the safety of communities.

Using uncertainty avoidance as another instance, our results show that countries with
higher scores in this index (i.e. are more avoiding) naturally fare better in controlling the
spread of pandemics than countries with more “tolerant” individuals.

This means that societies with individuals who are not anxiously deterred by the
unknown or uncertainty of information are more likely to fare poorer as compared to their
more “uncertain” counterparts. Hence, countries that score lower in this index (i.e. are more
tolerant), may want to reconsider being precautious or reserved in communicating findings
or information during the breakout of novel viruses simply because their citizens are not
deterred from the unknown. Federal authorities in such intolerant societies may also want to
reconsider introducing executive enforcements or overriding local governments, especially
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pertaining guidelines and regulations. This is because they are likely to embrace such
clearly written rules and regulations from the highest of authorities as compared to their
more “uncertain” counterparts (Mahrous, 2011).

It is worth noting that the two above examples are not meant to be exhaustive, but serve
as an exemplification of how our results cause a fundamental shift in the mindsets when
dealing with global health pandemics.

5.2.2 Policy implications toward stakeholders at a micro level. Our model could also
better aid stakeholders, like hospital staff and manufacturers of PPE equipment, as
previously elaborated in Section 1.4. Specifically, our model gives us an insight into the
impact of sociocultural behavioral traits on the spread of diseases like COVID-19 as
elaborated in our results. Thus, the aforementioned stakeholders could now better anticipate
the reactions concerning a health pandemic. These stakeholders could henceforth ensure a
more equitable allocation of resources when dealing with global pandemics.

For instance, our results show that countries that are ranked higher in terms of
individualism tend to have higher COVID-19 infection rates. Thus, as elaborated in
Section 2, more individualistic societies, where its citizens tend to see themselves as
individuals and thus fend for themselves in times of crisis, are more likely to fare poorer in
global pandemics. Thus, one would expect individuals from more individualistic societies to
buy massive amounts of supplies like PPE out of immediate concern for themselves or their
loved ones. This behavior of “panic buying” was common in countries like the USA
(Shanthakumar et al., 2020) and the United Kingdom (Bentall et al., 2021), which scored
higher in the individualism index. Hence, stakeholders like manufacturers of PPE could
utilize our model in determining potential reactions to phenomena like panic-buying by
imposing restrictions or quotas on the purchase of supplies.

This example is not meant to be exhaustive but serves as a demonstration of how our
model could potentially benefit stakeholders at a micro level, as previously elaborated in
Section 1.4.

6. Conclusion
We proposed the use of numerous quantifiable sociocultural behavioral traits in
modeling the prediction of a country’s COVID-19 infection rates. Our model involves the
use of the CART imputation algorithm and Poisson regression. Our results show that the
six identified sociocultural behavioral traits of individualism, power distance,
masculinity, uncertainty avoidance, long-term orientation and indulgence have a very
significant impact in predicting a country’s COVID-19 infection rate. Likewise, our
proposed model outperforms the GHS Index model, which is heavily reliant on economic-
centric indicators and indicators that are reflective of a country’s advancements in
healthcare or biotechnology.

6.1 Limitations and future works
As evident from this paper, this paper is focused on predicting a country’s COVID-19
infection rates. As such, it is obvious that it fails to account for variations and differences
in COVID-19 infection rates within each respective nation. This limitation can be
attributed to the fact that our selected version of Minkov and Hofstede’s behavioral traits
are meant to be distinctive across nations, and thus, such data are not available at an
interstate, intercity or intercommunity level. After all, as best noted by both Hofstede
(1996, 1984, 2009, 2016) and Minkov (Minkov and Kaasa, 2021), as well as other
established researchers (House et al., 2004; Lenartowicz and Roth, 2001; Tung, 2008;
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Mahrous, 2011), such distinctive behavioral cultures drawn within national boundaries
are not meant to reflect intercultural traits.

In terms of future works for similar studies at an interstate level, Minov and Kaasa (2021)
recently introduced a “revised” version of their “model of cultures” involving the 50 US
states which include a singular cultural metric identified as the “subjective-culture
individualism-collectivism” dimension.

However, this availability remains limited only in the context of the USA. Furthermore,
this involved a different methodology as compared to our proposed model which was done
in the global context.

In terms of future works for similar studies at an intercity and intercommunity
level, there are plentiful amounts of the literature directed toward structuring
matriculated and quantifiable behaviors at a community level (Glenwick and Jason,
1984; Jason et al., 2021). Psychologists often refer to this as behavioral community
psychology.

Unfortunately, most of these metrics require heavily involved interactions with
communities, which was not possible at the given time of this written work, due to enforced
measures like social distancing required to suppress COVID-19.

Thus, if any future work should be done on our works, we hope it could be focused
on using such methods aimed at applying quantifiable behavioral traits in predicting
COVID-19 or health pandemic infection rates at a state, city or community level.
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