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Impact of national culture on the severity of the COVID-19 pandemic
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Abstract

This study examines how cultural differences can affect the transmission of COVID-19 in different countries. From a sample
of 92 countries, we used cross-country data based on Hofstede's cultural dimensions to investigate the impact of culture
on COVID-19 transmission. We found a significant impact of culture on the spread of COVID-19. Specifically, this study
reveals that individualism, masculinity, and uncertainty avoidance have a positive impact on confirmed COVID-19 cases.
The relationships between cultural differences and the total number of COVID-19 deaths were also positive. This study
provides valuable insights into the influences that national culture could have on the effectiveness of responses to a similar

global pandemic situation in the future.
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Introduction

COVID-19 is spreading globally as an infectious disease.
According to Yan et al. (2020), differences in human behav-
ior are affecting the spread of this deadly virus. Similarly.
Lunn et al. (2020) argued that beyond governmental poli-
cies, humans’ individual and collective behaviors, which
differ among countries, also determine the spread of this
virus. Governments worldwide have taken unprecedented
preventive measures (e.g., maintaining lockdowns, advo-
cating social distancing, urging people to wear face masks,
and encouraging hygienic practices) to minimize the spread
of this infectious virus. However, preventive measures
implemented by governments cannot be imposed entirely
by force; their success depends on individuals' compliance.
For instance, the impact of social distancing and lockdowns
is evident in New Zealand and China, particularly when
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compared with some European countries. In addition, the
US and Brazil were slower in implementing lockdown and
social distancing and did not more sporadically than China
(Anderson et al., 2020; Greenstone & Nigam, 2020).

We have observed differences across countries in terms
of outcomes; while the virus is the same, it affects people
differently in terms of the severity of the disease. The dif-
ferences appear to correspond to how the government and
people in each respective country respond to COVID-19.
Some cross-country comparison studies have provided evi-
dence that culture is one of a range of factors responsible for
explaining such cross-country differences (Han et al., 2010;
Hult et al., 2008). We seek here to focus only one of those
factors; no study has revealed that culture is an important
aspect that explains cross-culture differences in COVID-
19 transmission. Thus, we can discuss the importance of
culture in the transmission of this infectious disease because,
for example, many cases of COVID-19 are spread by people
who have no symptoms (Oran & Topol, 2020). A frequent
absence of symptoms is one of COVID-19’s major charac-
teristics. Infected people with no symptoms can get very
sick and often die later. However, it has been observed that
COVID-19 has an uncommon feature at the no-symptoms
stage: infected people are contagious even in the absence of
symptoms. This means that anyone can potentially be car-
rying and spreading the virus because it takes a long-time
for symptoms to show. Stopping one’s movement during
the asymptomatic period would therefore be in the interest

@ Springer


http://orcid.org/0000-0002-4345-047X
http://crossmark.crossref.org/dialog/?doi=10.1007/s12144-022-02906-5&domain=pdf

15814

Current Psychology (2023) 42:15813-15826

of the infected person as well as society. Additionally, it
is in the public interest to quarantine infected persons dur-
ing the asymptomatic period. If the infected person stops
moving around, they cannot infect others. This is a typical
example of individualism. We can argue that, as the exam-
ple of asymptomatic COVID-19 transmission clearly shows,
culture may play a role. For this reason, the issue deserves
systemic examination. We, therefore, sought to examine all
cultural dimensions of Hofstede to determine which cultural
dimension(s) play a greater role.

Different countries have diverse cultures that influence
inhabitants’ attitudes and social behaviors, as well as gov-
ernment policies, in the face of public health events. For
instance, Gelfand et al. (2011) argued that European coun-
tries, the US and Canada, are loose cultures, whereas Asian
cultures, as strict cultures, have imposed strict measures
and punishments for deviance. Alfano and Ercolano (2020)
claimed that strict cultures (e.g., China, South Korea, and
Singapore) succeeded in controlling the pandemic by impos-
ing restrictive measures (e.g., lockdowns, social distancing,
and wearing a face mask); whereas other countries argued
that a lockdown was unnecessary (e.g., Sweden) or must
be lifted quickly (e.g., the US). Research has also found
that cultural tightness—looseness is associated with limiting
confirmed COVID-19 cases and deaths (Cao et al., 2020;
Gelfand et al., 2021).

This study investigated the impact of national culture on
the severity of the COVID-19 pandemic. Further, we reveal
which of Hofstede’s cultural dimension(s) have greater influ-
ence in this regard. Following Liu et al. (2020), we measure
the transmission outcome of COVID-19 by the total number
of confirmed cases and total deaths. We also use the growth
rate and effective reproduction number (R,) to measure the
virus transmission outcome. Based on a sample of 92 coun-
tries” Hofstede cultural dimensions’ scores and COVID-19
data, we found a strong association between individuals' cul-
tural differences and the transmission of COVID-19.

Literature Review and Hypotheses

Culture is a broad term that includes social behavior, norms,
individuals' knowledge, beliefs, arts, laws, customs, abili-
ties, and habits (Tylor, 1871). Culture relies on conventional
beliefs, ideas, habits, traditions, and values (Triandis, 2001)
that affect and guide an individual’s societal behavior. Simi-
larly, Henrich (2015) argued that culture involves values held
by individuals with a particular nationality in a particular
social setting. However, such an individual’s behavior is
acquired, created, developed, and transmitted by a group of
people to subsequent generations. In sum, human behaviors
are primarily and significantly influenced by a nation’s cul-
ture. National culture consists of common beliefs, attitudes,
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feelings, thinking, shared values, and means among a coun-
try’s citizens. The role of national culture has been studied
by previous researchers in different fields (Triandis, 2001;
Willmott, 2000).

Several scholars have used different approaches to clarify
and explain the importance of national cultural differences
(Brockner, 2003; Tsui et al., 2007). Prior researchers have
also developed theories and models to explain the cultural
value of workplace behaviors, attitudes, and other organi-
zational outcomes (Hellriegel et al., 1992; Hofstede, 1980;
Trompenaars, 1994). The national cultural dimensions of
Hofstede are one of the most popular, widely used, and most
frequently cited in the cross-cultural framework. As a psy-
chologist, Hofstede initially examined how employees from
different disciplines and nations perceived four dimensions,
namely power distance, individualism, uncertainty avoid-
ance, and masculinity. Two other dimensions—long-term
orientation and indulgence—Ilater evolved through a value
survey. Researchers have used Hofstede’s national cultural
dimensions in different fields, including economics, busi-
ness, and human—computer interactions (Chan & Yan, 2016;
Tsui et al., 2007).

How Some Preventive Measures Work During
CoVvID-19

Absent an effective treatment at the beginning of the
COVID-19 pandemic, governments of different countries
took various measures to control its spread. Huynh (2020)
claimed that some preventive measures could reduce
COVID-19 transmission, such as maintaining a lockdown
and social distancing, using a face mask, contact tracing,
and isolating ill people. For example, some countries (e.g.,
China and South Korea) have succeeded in controlling the
pandemic by imposing lockdowns and social distancing;
whereas others argue that a lockdown is unnecessary (e.g.,
Sweden) or must be lifted quickly (e.g., the US) (Alfano &
Ercolano, 2020). On the other hand, Italy and Spain were
initially slower to implement lockdowns, which caused the
severe spread of COVID-19 and people’s suffering. There-
fore, Greenstone and Nigam (2020) argued that a lockdown
is the more effective measure of social distancing, whereby
governments force citizens to limit their movements.
Although the risk perception of this virus and the under-
standings of the pandemic were unclear and not the same
in all countries, there was no doubt that strict lockdowns
could control the spread of the virus (Félix et al., 2021; Li
et al., 2021). The intervention actions taken by governments
around the world are not the same; this might be because of
cultural differences, which are examined in this study.

The best guidance from public health officials in every
country is to send clear messages that individuals need to
change their behavior to contain the coronavirus pandemic.
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Social distancing is one of these important behaviors of indi-
viduals. Huynh (2020) proved the success of social distanc-
ing during a global pandemic. They emphasized that the
importance of timing and length of this preventive strategy
are relatively essential to control the pandemic. A statistical
analysis of confirmed cases and deaths in Italy and Spain
shows that the pandemic began to decline only after intro-
ducing strict social distancing (Khataee et al., 2021). Com-
paring social distancing measures in China, South Korea,
Italy, France, and the United States indicated that the ini-
tial doubling time for confirmed cases was approximately
two days, which was significantly delayed by implementing
social distancing in these countries (Hsiang et al., 2020).
Similarly, Greenstone and Nigam (2020) claimed that at the
beginning of the pandemic, if the US and European coun-
tries had restrained from social gatherings and close contact
at a personal level, virus spread could have been reduced.

Lunn et al. (2020) conducted an experimental study
using a sample of 500 respondents to explore how social
distancing motivates people in Ireland. Their study found
that the participants' understanding of the severity of the
infectious virus could lead to changes in individual behav-
ior. Meanwhile, Huynh (2020) claimed that despite facts, it
is the logical processing of information, not psychological
reactions, that primarily drives humans. However, countries
have implemented social distancing differently. For example,
Anderson et al. (2020) asserted that the success of China,
New Zealand, South Korea, and Singapore in handling the
outbreak is partly attributable to individual social distanc-
ing behaviors. This new virus shows interesting, unique
responses in different communities and countries, highlight-
ing the effect of cultural complexities on pandemic-related
reactions. Therefore, culture plays a vital role in assessing
disease attributions, helping to determine individuals' behav-
iors and pathways and community willingness to comply
with pandemic-spread measures.

At the beginning of the pandemic, wearing a face mask
was one of the most controversial issues. However, substan-
tial evidence exists to support the logic of wearing a face
mask in public places to lower the infection rate (Greenhalgh
et al., 2020). In certain situations, the extensive use of face
masks seems to reduce infection rates, although other factors
affect an outbreak in a region. For example, Vietnam, after
first implementing a face mask mandate, recorded 99 days
in a row, with no case of in-the-bunch spread.l Similarly,
Matthay et al. (2020) argued that the universal face mask
use in public places in China, South Korea, and Singapore
has been successful in controlling the virus. In contrast, in
some European countries and the US, the issue of wearing

! https://www.cfr.org/in-brief/which-countries-are-requiring-face-
masks

a face mask is slowing implementation of earlier mandates
and revealing civic sometimes political fault lines. This dif-
ference is attributable to cultural differences and the wide-
spread social norms affecting different countries’ responses
during the pandemic.

Contact tracing and the isolating of symptomatic cases
was an early preventive measure in many countries (e.g.,
South Korea and Singapore), as well as maintaining a lock-
down, following social distancing, and wearing a face mask.
However, Huynh (2020) emphasized that the effectiveness
of contact tracing relies on the quality of health facilities
and social interactions among populations. Kucharski et al.
(2020) argued that the effectiveness of social distancing,
isolation, and contact tracing are containment measures for
reducing COVID-19 infection. Using data on over 40,000
individuals from the UK, they analyzed contact patterns and
possible COVID-19 infections in various ways and com-
pared how contact tracing, self-isolation, and social distanc-
ing are able to reduce confirmed cases.

Culture and Human Behavior Under COVID-19

In the theoretical context, we examined the possible cultural
impact of individual behaviors on the transmission of the
COVID-19 pandemic. It has been proven that individuals’
behaviors are based mainly on the actions of others members
of society (Gelfand et al., 2011). Therefore, social norms
and the roles of culture drive individual behavior hetero-
geneously. For instance, Gelfand et al. (2011) argued that
European countries, the US and Canada, are loose cultures,
whereas Asian cultures, as strict cultures, have imposed
strict and punishable social distancing rules. Some research-
ers, such as Gelfand et al. (2021) concluded that strict cul-
tures are correlated with population density, natural dis-
asters, and previous outbreaks of different diseases. Thus,
countries with strict cultures form communities to organize
people to work together during any crisis period. In contrast,
countries with loose cultures prioritize individual freedom
and privacy. From this point of view, this feature has a link
with the cultural dimensions of Hofstede that people from
individualistic and collectivistic countries follow govern-
ments’ preventive measures (e.g., maintaining a lockdown
and social distancing, using a face mask, etc.) differently to
contain the transmission of COVID-19.

Previous studies have shown that cultural values are asso-
ciated with human pathogens. For instance, Fincher et al.
(2008) analyzed cross-cultural data and concluded that
countries with a higher pathogen incidence had lower indi-
vidualism and higher collectivism scores. Similarly, Kim
et al. (2016) found a positive relationship between collec-
tivism and perceived vulnerability increased for Ebola and
xenophobia. Although individualism is negatively related
to the purpose of social distance practice, collectivism has
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been found to be positively related to perceived concerns
and anxieties about the risk of COVID-19 infection (Bid-
dlestone et al., 2020; Xiao, 2021). A study of country-level
collectivism in 98 countries found a link between confirmed
COVID-19 cases and mortality rates and country-level col-
lectivism (Webster et al., 2021). However, collectivism is
positively related to following different preventive measures
(Lu et al., 2021). On the other hand, collectivism and power
distance can work together to influence public perception
of the collective action of the COVID-19 preventive system
( Xiao, 2021). For example, China, as a collectivistic and
high power distance country, has succeeded in controlling
COVID-19 transmission compared to individualistic and low
power distance countries.

Political polarization and social media are two important
cultural aspects that affect human behavior (e.g., power dis-
tance and masculinity). Cherneski (2020) offered a cultural
perspective on how social media and news discussions sur-
rounding the COVID-19 outbreak presented a potentially
changing hegemonic description of masculine leadership.
However, Hetherington and Weiler (2009) claimed that in
some countries, information popularization might lead peo-
ple to have fewer political beliefs. Thus, individuals in these
countries might believe false information that induces incor-
rect decision-making in a crisis period, such as COVID-19.
Therefore, political opinion and social media might eventu-
ally influence cultural dimensions of individual behavior,
particularly the power distance index and femininity versus
masculinity of Hofstede measurements.

People’s decision-making involves uncertainty during
a pandemic because if people feel high risk, they prefer
to avoid uncertainties (Huynh, 2020). Additionally, those
who are risk-averse might commit themselves to effective
preventive measures. Furthermore, Gelfand et al. (2011)
showed that individuals' behaviors largely depend on the
behaviors of others in society. However, cultures also differ
in the degree to which they accept uncertainty. For exam-
ple, at the beginning of the COVID-19 outbreak, Italy and
Spain took some time to implement the preventive measures
(e.g., maintaining lockdowns and social distancing, using a
face mask), and people were allowed to catch the disease; in
contrast, other European countries (e.g., Germany, and the
Netherlands) adopted a defensive strategy from the begin-
ning (Pliimper & Neumayer, 2020). Therefore, looking at the
dimension of uncertainty can show how people responded to
the uncertain situations of the COVID-19 outbreaks.

Culture is a crucial factor in understanding social policy
development. Countries with long-term orientation scores
might plan before incurring any crisis, but COVID-19 is
a severe crisis that very few countries were ready to face.
Nations with short-term orientation scores are likelier to
implement hypervigilance and preventive measures in this
dimension. High indulgence societies have weaker control
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over the impulses of a global pandemic, whereas tight-
culture nations can implement control measures such as
lockdowns and social distancing as a common part of their
regular processes. Consequently, cultural differences influ-
ence the decision-making process.

Heppner (2008) claimed that culture could help clarify the
diverse policies accepted by people to manage unpredicted
events. The unprecedented spreading speed of COVID-19
poses one of the greatest epidemiological threats a society
could face. The transmission speed of the pandemic can be
measured by the number of confirmed cases over a period
(Liu et al., 2020). Numbers of confirmed COVID-19 cases
vary from country to country. Taken together, prior discus-
sion on individual cultural differences and the COVID-19
pandemic lead us to the first hypothesis:

H1: Individual cultural dimensions are positively associ-
ated with the confirmed COVID-19 cases.

The differences between countries in their ability to limit
COVID-19 deaths might be associated with cultural varia-
tions in the social norms (Gelfand et al., 2021). Psychology
has recognized the power of social norms to hinder individu-
als' behavior. However, countries around the world differ
greatly in their adherence to individualism. While the world
is in the COVID-19 crisis, governments worldwide are act-
ing to control the crisis, but existing national cultures can
help shape individuals' behavior and lead to significantly
different outcomes (Xiao, 2021). Therefore, we predict a
positive impact of cultural differences on COVID-19 deaths.
This study’s second hypothesis is as follows:

H2: Individual cultural dimensions are positively associ-
ated with the COVID-19 related deaths.

While the world is in the COVID-19 crisis, governments
worldwide are acting to control the crisis, but existing
national cultures can help shape individuals' behavior and
lead to significantly different outcomes. Individual behavior
determines the growth rate of confirmed cases, which varies
from country to country. Therefore, we predict a positive
impact of cultural differences on the growth rate of con-
firmed COVID-19 cases, and this study’s third hypothesis
is as follows:

H3: Individual cultural dimensions are positively associ-
ated with the growth rate of confirmed COVID-19 cases.

The origin of COVID-19 is not yet known; however, its
rapid transfer from person to person has been widely con-
firmed. We used an effective reproduction number (R,) to
measure infectious disease transmission. R, is the average
number of secondary cases in a specific population created
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Table 1 Panel A: Sample selection process. Panel B: Sample countries

1. Total number of countries listed in the John Hopkins University
Corona Virus Resource Center

2. Less: Countries with incomplete data on all six cultural dimensions
of Hofstede

3. Total countries with complete data on all cultural dimensions of
Hofstede

Continents
Asia

Europe

North America

South America
Africa

Oceania

192
100
92

Countries

Armenia, Azerbaijan, Bangladesh, China, India, Indonesia, Iran, Iraq,
Japan, Jordan, Kazakhstan, South Korea, Lebanon, Malaysia, Paki-
stan, Philippines, Saudi Arabia, Singapore, Thailand, Turkey, Vietnam

Albania, Austria, Belarus, Belgium, Bosnia & Herzegovina, Bulgaria,
Croatia, Czech Republic, Denmark, Estonia, Finland, France, Georgia,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Moldova, Montenegro, Netherlands, North Mac-
edonia, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovenia,
Slovenia, Spain, Sweden, Switzerland, Ukraine, United Kingdom

Canada, Dominican Republic, El Salvador, Mexico, Trinidad & Tobago,
Venezuela, USA

Argentina, Bolivia, Brazil, Chile, Colombia, Paraguay, Peru

Algeria, Angola, Burkina Faso, Cabo Verde, Egypt, Ghana, Libya,
Morocco, Mozambique, Nigeria, Sao Tome & Principe, South Africa,
Tanzania, Zambia

Australia, New Zealand

by a typical case (Yamauchi et al., 2019). R, is also con-
sidered a parameter to follow during the pandemic and
estimates infectious disease transmission (Caicedo-Ochoa
et al., 2020). When the relative threshold of R, is 1.0 or
higher, the expected number of infected cases is predicted
to increase; if R, is below 1.0, case numbers are expected to
decrease (Yamauchi et al., 2019). However, Caicedo-Ochoa
et al. (2020) used R, at the beginning of the pandemic to
estimate the stage transmissibility of this infectious virus in
some Latin American countries and found that R, is greater
than 2.0. The global R, is more than 1.0.2 Therefore, our last
hypothesis is as follows.

H4: Individual cultural dimensions are positively associ-
ated with the COVID-19 effective reproduction number
(Ro).

Research Methodology

Sample and Data

Panel A and Panel B of Table 1 outline the sample selection

process and sample countries, respectively. The initial sam-

ple consisted of 192 countries. We dropped 100 countries for
which the data on Hofstede’s six cultural dimensions scores

2 https://epiforecasts.io/covid/posts/global/

were not available. Using Hofstede's six cultural dimensional
scores, we finally worked with a sample of 92 countries.
The sample included the total number of confirmed
COVID-19 cases and deaths in 92 countries upto September
2021 from the COVID-19 Data Repository by the Center for
Systems Science and Engineering (CSSE) at Johns Hopkins
University. Then, we retrieved daily confirmed cases from
the CSSE over the same period to calculate the growth rate.
Finally, we retrieved the effective reproduction number (R,)
from the Centre for Mathematical Modelling of Infectious
Diseases (CMMID) at the London School of Hygiene &
Tropical Medicine. We used Hofstede's 6-dimensional cul-
tural index as a measure of cultural differences and down-
loaded the country-wide scores of each dimension from
hofstede-insights.com (see also Table 2).

Research Design

To examine the impact of culture on the COVID-19 pan-
demic transmission, we employed correlation and regression
approaches for empirical analysis. We used multiple indica-
tors to measure the severity of the COVID-19, as no single
measure could fully capture the complexity in evaluating
the effectiveness of cultural responses to the pandemic (Cao
et al., 2020). In addition to the major cultural dimensions, we
also controlled a number of important variables to examine
how national culture influenced the COVID-19 transmission.
Therefore, we used the following regression models to test
the hypotheses:
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Table 2 Description and sources of variables

Description and sources of variables

Variables

Description Data sources

Confirmed cases

Deaths

Growth rate

R

Power distance

Individualism

Uncertainty
avoidance

Masculinity

Long-term
orientation

Indulgence

Health
expenditure

Population
Corruption index

Time

@ Springer

Number of total infected people by each | COVID-19 Data Repository by
country the Center for Systems Science
and Engineering (CSSE) at

Number of total deaths by each country Johns Hopkins University

Average growth rate of confirmed cases by
each country
Effective reproduction number by each country CMMID

Extent to which less powerful people accept ;
and expect an unequal distribution of power

Extent to which ties individuals are loose
(opposite of collectivism)

Degree to which individuals feel threatened by
unfamiliar situations

Degree to which gender rules are clearly
distinct

hofstede-insights.com

How people present future-oriented

perspectives instead of short-term views

Free gratification of natural human life related
to having fun and enjoying life

Health expenditure of GDP by each country }

The World Bank
Population density by each country

Measure government efficiency Transparency International

COVID-19 Data Repository by
the Center for Systems Science
and Engineering (CSSE) at
Johns Hopkins University

infected case in Wuhan, China, and the

Time difference (days) between the ﬁrst}
first infected case in each country
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Log Confirmedcases;, = B + p, Culture + p, Resources

1
+ p5 Capacity + f, Focus + fs Time + € ( )
Log Deaths;, = py + p, Culture + p, Resources + f3 Capacity
2
+ py4 Focus + B5 Time + € &)
Growth rate;, = fy + | Culture + f, Resources + p5 Capacity
3
+ pyFocus + f5 Time + € @)
R, ;; = Py + B Culture + f, Resources + fi; Capacity
“)

+ p4 Focus + P5 Time + €

where,

it=1 means each country and t means the period

Log confirmed cases =Log value of total confirmed cases
of COVID-19 by country

Log deaths =Log value of the total number of deaths by
country

Growth rate = average growth of confirmed cases by
country (growth rate is calculated by (current date/ pre-
vious date)-1 and then average it)

R,=effective reproduction number by country

Culture =six cultural dimensions of Hofstede

Resources = health expenditure out of GDP by country
Capacity = population density of each country

Focus = corruption score by country

Time =time difference (days) between the first infected
case in Wuhan, China, and the first infected case in each
other country

e=residual

Variable Measurement

The study constructed the following independent, depend-
ent, and control variables using data from different sources.
Table 2 presents a brief description and sources of variables.

Culture

To measure individuals’ cultural differences, we adopted
Hofstede’s cultural dimensions. These cultural dimen-
sions are one of the most common, widely used, and
most frequently cited throughout the cultural context
in various disciplines (Chan & Yan, 2016; Tsui et al.,
2007). In the original context, Hofstede put forward four
dimensions: power distance, individualism, masculin-
ity, and uncertainty avoidance. Hofstede later added the
fifth and sixth dimensions: long-term orientation and
indulgence.

Power distance measures the extent to which less pow-
erful people within organizations accept and expect that

power is not distributed equally (Hofstede et al., 2010, p.
61). This is exhibited, for example, in the relationships
between subordinates and superiors, children and parents,
youths and elders, etc. Countries with high power dis-
tance are characterized by unequal distribution of income,
authoritarian leadership, and hierarchical structures; while
countries with low power distance demonstrate an equal
distribution of income, power, and more pluralist leader-
ship. Individualism is defined as the extent to which indi-
viduals’ ties are loose (i.e., the opposite of collectivism)
( Hofstede et al., 2010, p. 91). People in individualistic
societies prefer to follow their own goals, achievements,
freedoms, and self-interest, and governments have limited
influence on individuals’ actions. In contrast, in a collec-
tivistic culture, people are integrated and subordinated to
groups, often family-based, which require loyalty, and the
performance of individuals is aimed at the group’s goal.
Uncertainty avoidance explores the uncertain circum-
stances and tolerance of ambiguity in society and the extent
to which people can manage unknown, surprising, and uni-
dentified situations (Hofstede et al., 2010, p. 189). Coun-
tries with high uncertainty avoidance index try to minimize
everything by strict rules and laws and safety and security
measures. In uncertainty-accepting societies impose fewer
regulations, are more accustomed to ambiguity, and the
environment flows more freely.

Masculinity is described as a preference for achieve-
ments, accomplishments, personal benefits, wealth, the
materialism of status, and ambitions in society (Hofstede
et al., 2010, p. 137). The opposite represents a predi-
lection for cooperation, modesty, concern for the weak,
and a high standard of living. Women in their respective
societies display different values. In feminine cultures,
they share an equally modest and caring attitude with
men. Women are somewhat competitive and assertive in
high masculine societies, but significantly less than men.
Long-term orientation reveals how people present future-
oriented perspectives instead of short-term views (Hof-
stede et al., 2010, p. 239). Short-term-oriented societies
specify that traditions are respected and upheld, while
steadfastness is admired. Long-term-oriented societies
view adaptation and situational, realistic problem solv-
ing as essential. Countries with long-term oriented con-
tinue to develop and achieve economic success, while
short-term based countries usually have very little to no
economic development. The final dimension, indulgence,
describes the free fulfillment of human life related to
life’s fun and enjoyment (Hofstede et al., 2010, p. 280).
The opposite society controls the gratification of needs
and regulates it through strict social rules.

COVID-19 The infectious disease called COVID-19 is
caused by SARS-CoV-2, and transmission occurs from

@ Springer
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Table 3 Pearson’s correlation among variables

CONC Deaths GOR R, PODIS IND MAS UNTAV LTO IDUG HCE POP CORR TIME
CONC 1.00
Deaths  .96%** 1.00
GOR 65FHE o1k 1.00
R, -.14 -.13 -20%  1.00
PODIS .02 .02 .04 18 1.00
IND 24% 22% .10 -.05 -72%%% 1,00
MAS 20%k 3%k (03 .03 .08 .09 1.00
UNAV  21* 28#k DOk _Qk 3Dk -.25% .01 1.00
LTO .16 12 -.01 -.09 .02 17 .04 18 1.00
IDUG -.14 -.14 -.07 -.02 =30k 14 -.01 -.26% -45% 1,00
HCE 15 .10 .06 .03 SR JARER 04 QT .16 29%% 1.00
POPU  .24% 26%%  -01 17 .10 -.04 .16 -.26% 13 -.13 -.07 1.00
CORR .01 -.07 -.02 .06 -.64%HE - 50k 1D DRE* 25% 17 R 12 1.00
TIME  -33%%  _30%*% 14 -.19 30%* -39kEx 10 22% =27%% 05 S37EEE U 35kkE 304k 1.00

“p<.05; #¥p < .01; #*¥p <001

This table shows the correlation matrix among the variables. Here, CONC means the log total confirmed cases, Deaths are the total log deaths.
GOR means the growth rate, and R, is the effective reproduction number. PODIS, IND, MAS, UNTAYV, LTO, IDUG are power distance, individ-
ualism, masculinity, uncertainty avoidance, long-term orientation, and indulgence, respectively. HCE, POP, CORR, TIME indicate health care

expenditure of GDP, population density, corruption, and timing issue, respectively

person to person.® Liu et al. (2020) used confirmed cases
and total deaths to forecast the spreading speed of this virus
under different models. Because this study's aim is to inves-
tigate the individuals’ cultural impacts on COVID-19 trans-
mission, we used the number of infected cases and deaths
to measure cultural impacts. In our baseline analysis, we
also used the average growth rate of each country on a given
date. The average growth rate was calculated to match the
virus transmission with individuals’ cultural differences. R,
is a parameter to track the pandemic and estimate infectious
disease transmission (Caicedo-Ochoa et al., 2020). There-
fore, we used R, to measure the transmission rate of this
virus.

Control Variables

This study used four control variables: health care expendi-
ture out of GDP, population density, corruption, and the
timing issue. Maridal (2013) showed that culture’s impact
on economic growth and capacity could be measured by
per capita GDP. Economic growth and health care facilities
could have a significant effect on pandemic control (Ibanez
& Sisodia, 2020). Thus, we used the health care expenditure
out of GDP as the measurement of the health expenditure
capacity of a country. People and culture have an inextri-
cable relationship because cultural differences influence
human psychology, and population density is a proxy

3 https://www.who.int/health-topics/coronavirus#tab=tab_1
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variable. Bentzen (2012) argued that corruption is bad for
economic development and harms countries’ productivity
levels. As a control variable, we used the corruption index
to measure each country’s government efficiency. In coun-
tries that discovered COVID-19 at an early stage, both the
government and the public took various measures to control
its spread. Therefore, we selected timing issue as a control
variable to measure the time difference (days) between the
first infected case in Wuhan, China, and the first infected
case in each individual other country.

Data Analyses and Results

We used the total confirmed cases, deaths, and growth rate
as the key indicators for the spreading speed of COVID-19,
and R, is considered a parameter to follow up infectious dis-
ease transmission. Because population size differs among
countries, using proportional cases to measure the severity
of this pandemic is much more reliable and will allow more
accurate analysis than using absolute cases.

Table 3 shows the Pearson’s correlation among the varia-
bles to measure the transmission of the COVID-19 pandemic
across countries. The number of confirmed cases and deaths
are positively correlated with individualism, masculinity,
and uncertainty avoidance, which indicates that countries
with strong individualism, high uncertainty avoidance, and
strong masculine culture are positively associated with the
number of confirmed cases and deaths during the COVID-
19 pandemic. While the growth rate of confirmed cases is


https://www.who.int/health-topics/coronavirus#tab=tab_1

Current Psychology (2023) 42:15813-15826

15821

Table 4 Regression results of

Dependent variable:
confirmed cases on cultural

dimensions and control Confirmed Cases

variables
(1) B (SE) (2) B (SE) (3) B (SE)

Power distance 457(.292) .563(.304)
Individualism .890(.287) **:* .669(.300) *
Masculinity 444(.194) * .340(.186) *
Uncertainty avoidance A451(.205) * JT14(211) *%*
Long-term orientation -.012(.221) -.247(.230)
Indulgence -.153(.225) -.142(.221)
HCE_GDP .398(.288) .386(.327)
Population 269(.217) 447(.210) *
Corruption -.398(.284) -.059(.280)
Timing issue -.533(.235) -451(.219) *
Constant 12.023(.188) **:* 12.031(.196) *** 12.019(.177) ***
R’ 233 146 356
Observations 92 92 92

“p<.05; #kp < .01; **¥p < .001

We have checked the variance inflation factor (VIF) to detect multicollinearity for each independent vari-
able. Any individual VIF greater than ten could influence multicollinearity on the least square regression
coefficient estimates. The VIF values of this study are below four, suggesting that the interpretation of the
findings does not cause multicollinearity problems. The VIF values are 2.95, 2.88, 1.11, 1.41, 1.70, 2.88,
3.43,1.42,2.51, and 1.51 for power distance, individualism, masculinity, uncertainty avoidance, long-term
orientation, indulgence, healthcare expenditure out of GDP (HCE_GDP), population density, and corrup-
tion, respectively. We also calculate the incremental R square (.025, .051, .029, .085, .005, .004) to assess
the incremental validity of R square for all independent variables

positively correlated with uncertainty avoidance, R, is nega-
tively correlated with uncertainty avoidance.

Table 4 presents the results of the relationship between
the confirmed COVID-19 cases and individuals' cultural
dimensions across nations. The results of Column 1 show
that coefficients of individualism (f=0.890, p=0.000),
masculinity (p=0.444, p=0.024), and uncertainty avoid-
ance (p=0.451, p=0.031) are positive and statistically sig-
nificant, suggesting that these three cultural dimensions of
Hofstede affect the severity of the confirmed cases. The find-
ings in Column 2 show that the control variables are not sta-
tistically significant, indicating that the total number of con-
firmed cases cannot be explained by these variables. After
adding control variables (Column 3), the coefficients of
individualism (f =0.669, p=0.028), masculinity (§=0.340,
p=0.037) and uncertainty avoidance (f=0.714, p=0.000)
are positive and significantly associated with confirmed
cases, which is consistent with the first hypothesis that the
cultural differences are associated with more confirmed
COVID-19 cases. These results support the conclusion that
in countries with strong individualism, strong masculinity,
and high uncertainty avoidance culture are associated with
more confirmed COVID-19 cases.

Table 5 presents the results of the relationship between
the COVID-19 related deaths and individuals’ cultural
dimensions among countries. The findings in Column 1

indicate that the coefficients of individualism (=0.954,
p=0.000), masculinity (=0.587, p=0.000), and uncer-
tainty avoidance (f=0.704, p=0.000) are significantly
positive, indicating these cultural dimensions impact the
magnitude of overall deaths through cultural differences
across the world. The findings in Column 2 show that the
coefficients of corruption and timing issues are negatively
significant with respect to total deaths. After incorporating
the control variables in Column 3, the coefficients of indi-
vidualism (p=0.806, p=0.004), masculinity (p=0.421,
p=0.037), and uncertainty avoidance (§=1.012, p =0.000)
are positively and significantly associated with total deaths,
which is consistent with the second hypothesis, suggesting
the cultural differences influence total COVID-19 deaths.
Thus, countries with strong individualism, strong masculin-
ity, and a high uncertainty avoidance culture are associated
with more COVID-19 related deaths.

Table 6 provides the results of the relationship between
the growth rate of confirmed cases and Hofstede's cultural
dimensions across nations. The result of Column 1 shows
that the coefficients of individualism (f=0.316, p=0.037)
and uncertainty avoidance (f=0.332, p=0.000) are posi-
tive and statistically significant, indicating that these cultural
dimensions affect the severity of the growth rate of con-
firmed cases. After adding four control variables in Column
3, the coefficients of individualism (f=0.290, p=0.022)
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Table 5 Regression results
of total deaths on cultural

Dependent variable:

dimensions and control Deaths
variables
(1) p (SE) (2) p(SE) (3) B (SE)

Power distance .402(.320) .388(.324)
Individualism .954(.315) *** .806(.320) **
Masculinity .587(.212) *** A421(.199) *
Uncertainty avoidance 704(.225) *** 1.012(.225) ***
Long-term orientation -.146(.242) -.344(.246)
Indulgence -.200(.247) -.129(.237)
HCE_GDP 487(.321) .315(.350)
Population .335(.243) .615 (.224) **
Corruption -.644(.316) * -.253(.299)
Timing issue -.590(.262) * -.494(.234) *
Constant 7.967(.206) *** 7.977(.219) *** 7.961(.189) **:*
R? 273 160 419
Observations 92 92 92

“p<.05; #kp < .01; **¥p < .001

We calculate the incremental R square (.009, .057, .030, .132, .004, and .002) to assess the incremental
validity of R square for all independent variables

Table 6 Regression results of

Dependent variable:
the growth rate of confirmed

cases on cultural dimensions Growth Rate
and control variables
(1) B (SE) (2) B (SE) (3) B (SE)

Power distance .143(.152) .187(.166)
Individualism .316(.149) * .290(.164) *
Masculinity -.008(.100) -.011(.102)
Uncertainty avoidance .332(.107) #** .370(.115) #**
Long-term orientation -.155(.114) -.179(.126)
Indulgence -.058(.117) -.094(.121)
HCE_GDP 214(.149) 214(.179)
Population .068(.113) .188(.153)
Corruption -.099 (.147) .028(.153)
Timing issue 212(.122) * 227(.120) *
Constant 4.821(.097) *** 4.824(.102) *** 4.819(.096) ***
R? 142 046 199
Observations 92 92 92

“p<.05; #5p < .01; ##¥p < .001

We also calculate the incremental R square (.025, .051, .029, .085, .005, .004) to assess the incremental
validity of R square for all independent variables

and uncertainty avoidance (f=0.370, p=0.000) are posi-
tively and significantly associated with the growth rate of
confirmed cases. Stated differently, a faster growth rate of
confirmed cases is associated with nations exhibiting strong
individualism and higher uncertainty avoidance. The coef-
ficients of HCE_GDP, population density, and corruption are
all negligible, indicating that these factors lack the explana-
tory capacity for the growth rate difference of confirmed
cases across nations.

@ Springer

Table 7 presents the regression across-country results of
the relationship between the COVID-19 R, and individuals’
cultural dimensions. The results in Column 1 reveal that
the coefficient of power distance (fp=0.058, p=0.045) is
a key factor in the transmission of infectious diseases as
seen by cultural differences around the world. After includ-
ing HCE_GDP, population, corruption, and the timing issue
as control variables in Column 3, the findings specify that
the coefficient of power distance (f=0.062, p=0.043) is
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Table 7 Regression results of effective reproduction number (R,)on
cultural dimensions and control variables

Dependent variable:

Effective Reproduction Number (R,)

(1) B (SE) (2) B (SE) (3) B (SE)

Power distance .058(.029) * .062(.032) *
Individualism -.034(.028) -.035(.032)
Masculinity .013(.019) .012(.020)
Uncertainty avoid-  -.032(.020) -.033(.022)

ance
Long-term orienta- -.020(.022) -.021(.024)

tion
Indulgence -.034(.022) -.085(.023)
HCE_GDP -.015(.028) -.025(.035)
Population .012(.021) -.021(.022)
Corruption .006(.027) -.004(.030)
Timing issue -.042(.023) *  -.044(.023)
Constant .994(.189) ***  994(.019) *** 995(.189) ***
R’ .089 041 139
Observations 92 92 92

“p<.05; #¥p < .01; #%p < 001

We also calculate the incremental R square (.025, .051, .029, .085,
.005, .004) to assess the incremental validity of R square for all inde-
pendent variables

significantly positive, suggesting that a higher effective
reproduction number (R,) is associated with nations exhibit-
ing high power distances, which is consistent with the fourth
hypothesis. The regression coefficients of all control vari-
ables are negligible, indicating that these factors lack the
explanatory capacity for virus transmission.

Discussion
Key Findings

The COVID-19 pandemic has created one of the most
severe public health crises in modern history. Individuals’
responses to governments’ control measures (e.g., lockdown,
social distancing, and wearing a face mask) to contain this
infectious virus vary across countries worldwide (Anderson
et al., 2020), underscoring the necessity of understanding
culture’s impact on the outcomes of the pandemic. There-
fore, we propose that culture has a novel impact on the trans-
mission of COVID-19. We found that countries and territo-
ries with strong individualism, high uncertainty avoidance,
and strong masculinity cultures were associated with the
quick transmission of confirmed COVID-19 cases. Similarly,
countries with strong individualism, high uncertainty avoid-
ance, and strong masculinity cultures are associated with

more COVID-19 related deaths. The results suggest that cul-
tural differences are associated with the transmission of this
infectious virus, which is consistent with the findings of cul-
tural tightness-looseness (Gelfand et al., 2021), individual-
ism versus tightness (Cao et al., 2020), individualism versus
collectivism of COVID-19 transmission (Jiang et al., 2020),
and individualistic values and infectious diseases (Morand
& Walther, 2018). Here, we show that cultural difference
across different countries helps to explain COVID-19 trans-
mission outcomes.

Some researchers have explored how culture fundamen-
tally shapes individuals’ responses to crises, such as the
COVID-19 pandemic (Van Bavel et al., 2020). For exam-
ple, the rapid transmission of this virus among individuals
has been widely confirmed. People in individualistic coun-
tries (e.g., the UK, France, Italy, Spain, and the US) are less
inclined to adopt preventive measures due to having greater
freedoms, which are associated with increasing the total
number of infected cases and deaths (Gelfand et al., 2021).
On the other hand, countries with collectivist cultures (e.g.,
China, Singapore, and Vietnam) undertook control meas-
ures and thus succeeded in curbing the spread of this virus
(Lu et al., 2021). Similarly, Cao et al. (2020) and Gelfand
et al. (2021) claimed that collectivistic and tight cultures
(e.g., China, Singapore, and South Korea) are more effective
in dealing with the number of confirmed COVID-19 cases
and deaths because they are more easily adopt cooperative
behaviors. In addition, high uncertainty avoidance nations
(e.g., France, Italy, Spain, Colombia, and Turkey) were
sluggish in enforcing control measures to stop the spread
of this virus. Similarly, high masculine cultures (e.g., Italy,
India, Germany, and the US) that did not comply with con-
trol measures properly were associated with more confirmed
cases and deaths.

Research shows that some interventions can strengthen
the social norms surrounding behaviors meant to stop the
transmission of the virus (e.g., social distancing, lockdown,
and wearing a face mask), particularly in individualistic
cultures (Gelfand et al., 2021). Certain cultural and psy-
chological factors are associated with higher transmission
of COVID-19 (Biddlestone et al., 2020). Consistent with
prior research, our findings also indicate that the growth
rate of confirmed cases is associated with nations exhibiting
strong individualism (e.g., Belgium, Italy, and the US) and
high uncertainty avoidance (e.g., Serbia, Peru, and Jordan).
Therefore, in the beginning, countries with strong individu-
alism and high uncertainty avoidance that did not properly
implement the preventive measures to control the COVID-19
pandemic and where people were allowed to endure the dis-
ease, were associated with a higher growth rate of COVID
cases. We further found that the infectious disease trans-
mission measured by the effective reproduction number (R,)
is associated with high power distance. Thus, higher R, is
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associated with an increase across nations with high power
distances (e.g., Peru, Jordan, India, and Slovakia) that were
slower to implement restrictive measures (e.g., maintaining
a lockdown, social distancing, and using a face mask) or
did not implement them properly at the beginning of the
pandemic. However, some countries (e.g., China, South
Korea, and Singapore) with a high power distance culture
are successful in containing the COVID-19 pandemic due to
properly following the restrictive measures (Dickens et al.,
2020). Thus, the overall findings are consistent with prior
research showing that cultural and psychological factors (
Biddlestone et al., 2020), social distancing (Huynh, 2020),
global trends (Jones et al., 2008), and human behavior (Van
Bavel et al., 2020) have significant impacts on infectious
disease transmission.

Implications

The influence of culture on health is generally recognized
and accepted (Napier et al., 2014). Hence, our study sup-
ports the existing literature by highlighting how cultural
differences affect infectious disease transmission. When
any new infectious disease is identified, we must consider
the symptoms and treatments system as well as the cultural
impact on the infection rate. Cross-cultural research sup-
ports the idea that different people have different perspec-
tives on illness (e.g., supernatural, natural, and social causes)
(Kahissay et al., 2017). Our study reflects cultural differ-
ences by depicting the close relationship between COVID-
19 and its spreading rate. Therefore, increased knowledge
of individuals’ cultural differences and values regarding any
health crisis may lead to improved mutual understanding
among countries. Our findings provide a new standpoint for
preparing for later COVID-19 waves and future pandemics
that can be applied to a particular cultural context to man-
age the pandemic and mitigate its negative economic and
social effects.

Because COVID-19 is spreading globally, research on
the cultural level factors that potentially influence the trans-
mission of COVID-19 across different countries is impor-
tant. The spread of this virus and its effects can not only be
influenced by demographics, health care characteristics, and
health status but also by cultural factors. Now new strains of
the virus have emerged, such as those which started in the
UK, India, and South Africa, and these can spread much
faster than the original COVID-19. Some scientists also pre-
dict that other new virus strains will develop and that subse-
quent waves of the pandemic will last for another 4-5 years,
one virus variant after another (Kissler et al., 2020). There-
fore, our model can be used to predict how quickly these new
viruses will spread through countries.

Chen and Biswas (2021) and Usman et al. (2021) claimed
the COVID-19 pandemic differs significantly from previous
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pandemics in terms of its severity, cause, and scope. Faced
with a crisis like COVID-19, a government must make quick
and drastic decisions and sometimes take inflexible steps
that recognize the need to accelerate citizens' interests.
Indeed, the effectiveness of a government's crisis manage-
ment depends on individuals’ behavior and thus how culture
affects behavior. Therefore, such effectiveness needs to be
made based on the understanding of culture by the govern-
ment, especially regarding how national culture influences
individuals' behavior. Thus, our study can help governments
in the decision-making process in any health crisis.

Our findings have suggested that countries with strong
individualism were not successful in limiting the number
of COVID-19 deaths and confirmed cases. Because peo-
ple from loose cultures prioritize their freedom and pri-
vacy (Gelfand et al., 2011), they are less inclined to adopt
different control measures properly during the pandemic.
Research in psychology and behavioral economics has found
that it is possible to change social norms on a broad range
of behaviors (Gelfand et al., 2021). Thus, new initiatives
are required to change countries' social norms in the face of
COVID-19 and any future health threats.

Conclusion

Which cultural characteristics across the globe are shaping
the transmission of the COVID-19? To shed light on this
question, we examined the association between individuals’
cultural dimensions and the transmission of COVID-19. As
predicted, we found a significant cultural impact with regard
to the transmission of COVID-19. Specifically, this study
showed that individualism, masculinity, and uncertainty
avoidance have a positive impact on the numbers of con-
firmed COVID-19 cases. The relationships between cultural
differences and the total number of COVID-19 deaths were
also positive. Our findings also indicate that the growth rate
of confirmed cases is associated with the nations exhibit-
ing strong individualism and higher uncertainty avoidance
scores. Finally, we further found that infectious disease
transmission measured by higher effective reproduction
number (R)) is also associated with nations exhibiting a high
power distance.

This current study has limitations, which need to be dis-
cussed. Our study is limited to using pandemic data from
92 countries, although the epidemic situation may vary in
different territories and countries. Consequently, our study’s
findings may not be consistent with future data. Future
research could be conducted, including all countries around
the world using the most up-to-date COVID-19 data.
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