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Purpose: This study aims to investigate the mediational path of the influence of cultural orientation on the COVID-19 pandemic outcome at the national level and find out whether some culture-related factors can have a moderating effect on the influence of culture.

Methodology: Cultural dimension theory of Hofstede is used to quantify the degree of each dimension of culture orientation. The cross-section regression model is adopted to test if culture orientations affect the pandemic outcome, controlling for democracy, economy, education, population, age, and time. Then, a mediational analysis is conducted to examine if policy response is the mediator that culture makes an impact on the pandemic outcome. Finally, a moderation analysis is carried out to determine how each control variable has moderated the influence.

Findings: The cross-section regression results showed that culture orientation influences the outcome of the COVID-19 pandemic at the 99% confidence level and that among the six cultural dimensions, collectivism-individualism has the most significant impact. It has also been found that policy response is the mediator of cultural influence, and culture-related factors can moderate the influence.

Contribution: The contribution of this research lies in developing the assertion that culture influences pandemic outcomes. Our findings indicate that collectivism-individualism culture orientation affects the effectiveness of epidemic controls the most among the six culture dimensions. Additionally, our research is the first to study the mediating effect of policy responses and the moderating effect of culture-related factors on the influence of cultural orientation on the pandemic outcome.
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Introduction

The COVID-19 crisis has been a significant shock to the global economy and the livelihoods of citizens. Governments differ in responding to the pandemic and sustaining economic and social activities. Like the UK and the Netherlands, no significant measures have been taken to combat the spread of the virus or any tactics that seemed insufficient and ultimately proved ineffective (Xiao, 2021). However, in other countries, such as China and South Korea, public health officials have the power to enforce quarantines that have led to a dramatic drop in new infections. So far, both achievements and consequences of these measures have come into effect. Different ways of containing, suppressing, and mitigating adverse effects achieved quite different results.

There exist various factors that may contribute to the outcome of the pandemic. Researchers of different academic backgrounds, such as psychology, epidemiology, sociology, and so on, have attributed different causes to the pandemic. Among the various factors that may affect the pandemic outcome of a country, does culture play an essential role? If so, are different culture dimensions proposed by Hofstede stimulative or inhibitory? How do they act on the outcome of the response to the pandemic? Is this influence strengthened or weakened by other culture-related factors? These are the questions that this study seeks to address.



Literature review

Current research on these significant regional differences is mainly based on epidemiology and government policy, with the former devoted to analyzing the epidemiological characteristics of the virus and the latter focusing on the political decisions during the pandemic. As another binding site of the prevention and control of the pandemic, the role of deep-seated cultural and psychological mechanisms played in the pandemic is less studied.

Cao et al. (2020) showed that the effectiveness of policies depends largely on other factors such as culture. However, the number of countries in their sample is only 55, and they are limited to the two dimensions of tightness-looseness and individualism-collectivism. Bok et al. (2021) found that high collectivism and global personal impact are associated with lower COVID-19 public policy hypocrisy. However, the COVID-19 public health hypocrisy can change over time. New variants and new cultural norms could alter cooperation in public health mitigation.

Different measures in the face of the epidemic, such as social distancing, mask use, self-quarantine, city lockdown, and so on, are directly related to collectivism and individualism culture differences. From the perspective of the individualism-collectivism dimension, Xiao (2021) argues that the reason for the effective control of the pandemic in East Asia is higher collectivism, which can also be considered civic responsibility (including a heightened concern for the health of others rather than individual freedom and convenience). Indeed, individualism-collectivism cultural dimension reflects the tradeoff one must make between self-interests and collective interests (Chen et al., 2021). However, individualism, which advocates the role of personal choice, personal freedom, and self-actualization, has been somewhat undermined during the pandemic lockdown.

In addition, Xiao (2021) suggested that a higher collectivism orientation may be associated with less psychological dysregulation in anxiety, stress, and emotional difficulties. However, Shekriladze et al. (2021) used a moderation analysis to show that both individualism and collectivism can reduce the effects of anxiety on coping during pandemics. People with high collectivism displayed significantly higher passive-submissive coping styles without anxiety. However, when anxiety was elevated, its facilitation of passive compliant coping increased in both conditions and was more pronounced in low collectivism conditions. But the main limitation of its study is its bias on convenience sampling, which limits the generalizability of the findings.

These results can be found in the behavior of people wearing masks at the beginning of the epidemic. Lu et al. (2021) found that more collectivist U.S. states had higher rates of mask use and greater compliance with state policies. But their study relied on self-reported mask use rather than personal observations of mask use, leading to potential bias in self-reported individual mask use.

Jiang et al. (2022) argue that as the pandemic develops, personal attitudes and government responses may change to suit the environment, while economic factors and technologies such as vaccines may play an increasingly important role. Thus, individualism vs. collectivism cultural distinctions can explain disparities in communication in the early stages of the pandemic. But they only take into account fundamental factors, while many specific factors are omitted.

In conclusion, many researchers have found a relationship between collectivism and COVID-19. Rajkumar (2021) argues that individualism is positively associated with COVID-19 morbidity, mortality, and case fatality. Maaravi et al. (2021) also found that the more individualistic a country was, the more COVID-19 cases and deaths it had. They found that the more individualistic participants were, the more likely they were not to comply with epidemic prevention measures. But there may be country-specific differences in the underlying mechanics, which provides a research direction for us.

In addition to collectivism, Duarte et al. (2022) argues that citizens in countries with greater power distance seem to be more receptive to hierarchical order, and specifically that people's respect for state authorities (including health professionals) and compliance with restrictive rules may lead to a higher level of commitment to restrictive rules and ultimately to a lower level of epidemic severity. Dzandu et al. (2022) found that less indulgent countries (e.g., France, Italy, and Germany) were more receptive to the app than countries such as the United Kingdom and the United States. In countries with low indulgence, people are more willing to curb self-gratification for their needs and adhere to strict social norms, such as government calls for COVID-19 contact-tracing apps to be used together to tackle the outbreak. However, there is a lack of data for emerging and developing countries to compare with data from selected developed countries. Chen and Biswas (2022) argue that countries with high uncertainty avoidance (e.g., France, Italy, Spain, Colombia, and Turkey) have been slow to implement control measures to stop the spread of the virus. Likewise, highly masculine cultures that do not properly adhere to control measures (e.g., Italy, India, Germany, and the United States) are associated with more confirmed cases and deaths. Sekar et al. (2022) also argue that the national cultural dimension explains about 66% of the variance in the initiative and found that low power distance, low masculinity, and high uncertainty avoidance were associated with the increased initiative against the pandemic. Lucas et al. (2022) found that cultural values were associated with support for vaccination and quarantine prevention policies, and they observed a relationship between beliefs in justice and national values (i.e., power distance, individualism, masculinity, uncertainty avoidance, long-term orientation, and indulgence), illustrating that the impact of belief in justice on mandates supporting COVID-19 behavior may depend on national context. For example, in countries with high levels of uncertainty avoidance, people will naturally avoid social gatherings, suggesting that coercive policies may be unnecessary. Since their within-country sample size is small, their study cannot be generalized to other countries.

Therefore, it is not enough to conclude that collectivism has a positive effect on epidemic prevention and control. Cultural explanations for the success of anti-epidemic measures in collective societies should not obscure the fact that effective governments in some individualistic countries have also achieved positive results in fighting the pandemic. A good example is the relative success of the Australian government in containing the pandemic compared to the US.

In March 2020, to control the surge in infections, Australia issued a ban, announcing that it would close its borders to everyone except its residents, and its citizens would not leave the country until they were immune. The draconian containment measures have earned the country the nickname “Australia's Fortress” (Stobart and Duckett, 2022). As a country with a high index of individualism, Australia ranks behind many individualist countries and not even higher than many collectivist countries in the number of confirmed cases. To explain this phenomenon, we need to consider the role of other culture-related factors in strengthening or weakening the influence of collectivist-Individualism culture.

While government measures may help curb the rise in cases, they do not provide the whole picture. The spread of infectious diseases in a society may also be related to its culture, which determines individual behavior and decision-making. Dheer et al. (2021) showed how case growth differed during the first wave of the pandemic in culturally diverse countries. It also highlights the moderating role of culture by illustrating the effect of culture on the growth rate of COVID-19 in countries with comparable levels of government rigor over time. Differences in reporting practices across countries still present limitations to the study, although they performed exponential smoothing to address issues such as discontinuities in daily case reporting and examined alternating 7-day moving averages.

Additionally, recent research has highlighted the impact of culture on social engagement in social distancing and self-isolation practices. However, their understanding of the role of culture in regulating the growth rate of COVID-19 across countries is incomplete. Developing this knowledge is necessary to unlock the deep-seated constraints that can hinder countries' fight against infectious diseases. From a policy perspective, this could allow governments to develop strategies that are not only in line with science but also understand how human behavior is influenced by cultural context, thereby increasing the likelihood that they will be successful in saving lives.

As of this writing, the pandemic is still ongoing, and the pattern of the pandemic has constantly been changing from the situation when it initially burst; for example, the novel coronavirus SARS-CoV-2 has mutated into a more infectious but less lethal variant—Omicron, therefore, a timely update of the sample is needed.

In this research report, we will combine insights from cross-cultural research with a survey of the social psychology and public health literature to advance theoretical underpinnings and culturally derived explanations of cross-country differences in COVID-19 outcomes. Specifically, we intend to argue that culture will affect the total confirmed and dead cases of COVID-19 by influencing society's beliefs about the legitimacy of mitigation measures.

A nation-specific culture often implies nation-specific ways of behaving. Previous studies generally recognize that the cultural influence on the pandemic outcome does exist (e.g., Cao et al., 2020; Bok et al., 2021; Dheer et al., 2021; Kumar, 2021; Lu et al., 2021; Rajkumar, 2021; Xiao, 2021; Chen and Biswas, 2022). Cultural factors are essential for public health officials to consider when initiating and maintaining adherence to public health measures (Lee et al., 2021). Psychologists have also posited that social norms and cultural characteristics influence human behavior for COVID-19 pandemic responses (Bavel et al., 2020).

The rest of the article is organized as follows: hypotheses, variable selection, data collection and methodology, analytic models and results, discussion, and conclusion.



Hypotheses

In order to validate and develop the previous research findings, we propose the first hypothesis in this study:

Hypothesis 1 (H1): Culture has a significant impact on the outcome of the pandemic.

Among all previous studies related to the cultural impact of the pandemic in the above literature review, the nation-level comparison of collectivism and individualism gets much attention. It leads us to the second hypothesis:

Hypothesis 2 (H2): Collectivism-Individualism culture orientation has the most significant impact among all cultural dimensions on the outcome of the pandemic.

Culture and values are essential to public policies (Daniell, 2014; Muers, 2018). Meanwhile, governments make healthcare policy responses that make a difference in testing and attributing deaths (Greer et al., 2021). Since the culture of a country may influence the formulation of its policies, and the policies have a significant impact on the outcome of epidemic prevention and control, we conjecture the third hypothesis in this paper:

Hypothesis 3 (H3): Policy response to the pandemic is a mediational factor of a Collectivism-Individualism culture that produces the impact.

As there are some counterexamples in reality, for example, some highly individualistic countries did well in the face of the pandemic, and this paper proposes the fourth hypothesis to explain these counterexamples:

Hypothesis 4 (H4): Several culture-related variables have a moderation effect on the impact of Collectivism-Individualism culture orientation.



Variable selection, data collection, and methodology


Variable selection

Cultural difference is particularly evident in the performance of people worldwide in responding to the epidemic. Because fighting the virus requires the government to take measures, it also requires the cooperation of the people. The degree of cooperation of the people depends on their attitude toward the epidemic itself, the policies issued by the government, and whether they comply with various constraints on freedom when necessary. This degree is closely related to their cultural environment and background.

The culture dimension theory of Professor Geert Hofstede is one of the most comprehensive and recognized studies in the social psychology field. Initially, Hofstede only studied four dimensions: Individualism, Power Distance, Uncertainty Avoidance, and Masculinity. Research of posterity extended the dimensions by adding Long-Term Orientation and Indulgence. Hofstede published his research findings on the four dimensions in 1980, and the last two dimensions were, respectively, updated by Michael Bond and Micheal Minkov (Zhe, 2015). Currently, Hofstede's cultural dimension theory measures national cultural preferences in a specific country from six different dimensions, providing a benchmark for people to identify and understand cultural phenomena. At the same time, it provides an effective tool for comparative analysis of different cultures, enables researchers to grasp behavioral insights more quickly, and provides a foundation for cross-cultural management.

Although there are several studies against the cultural theory of Hofstede (Gerlach and Eriksson, 2021; Pelham et al., 2022) and many other cross-culture theories, more than half of the most recently published papers related to our topic used the data from Hofstede as a reference since 2021 (e.g., Chen and Biswas, 2022; Duarte et al., 2022; Dzandu et al., 2022; Jiang et al., 2022; Lucas et al., 2022; Sekar et al., 2022). At the same time, it is acknowledged in this study that there is no single truth in cross-cultural studies, but only that it is more useful (Zhe, 2015). Therefore, out of consideration for completeness and availability of data and uniformity of evaluation indicators, we also adopted Hofstede's cultural dimension theory to analyze what kind of cultural differences lead to different anti-epidemic effects from different angles.

The six cultural dimensions are used as independent variables in this study. According to the official definition of Hofstede Insights website, Individualism is defined as a preference for a loosely knit social framework in which individuals are expected to take care of only themselves and their immediate families. The high value of Individualism indicates that society tends to be more individualistic, and the low value indicates the opposite. Power Distance expresses the degree to which the less powerful members of a society accept and expect that power is distributed unequally. The Higher Power Distance index means people with lower status are more likely to follow orders from people with higher status, and lower means the opposite. Uncertainty Avoidance expresses the degree to which the members of a society feel uncomfortable with uncertainty and ambiguity. Countries with high Uncertainty Avoidance index hold rigid codes of belief and behavior, so they often need many rules and regulations to constrain uncertainty, and countries with a low index are more tolerant of ambiguity and uncertainty. The Masculine side of this dimension represents a preference in society for achievement, heroism, assertiveness, and material rewards for success. A society of high Masculinity is more competitive and challenging and a society of low Masculinity is more consensus-oriented and tender. Long-Term Orientation looks at how society considers respect for tradition and fulfilling social obligations. Societies that score low on this dimension prefer to maintain traditions and norms, and those with a culture that scores high, on the other hand, are more pragmatic and future-oriented. Finally, Indulgence is a society that allows relatively free gratification of basic and natural human drives related to enjoying life and having fun. A society with high Indulgence values the satisfaction of human needs and desires; in contrast, a society with low Indulgence sees the value in curbing one's desires and withholding pleasures to align more with societal norms. Scores of all dimensions range from 0 to 100.

In a fast-moving pandemic, determining which countries have made the most successful progress in fighting the outbreak is not a simple task. Comprehensively considering the control variables selected by previous studies (Dheer et al., 2021; Lu et al., 2021; Maaravi et al., 2021; Chen and Biswas, 2022) and out of the concern of the availability of data, this article selects six control variables that also impact the outcome of the pandemic mitigation to determine the impact of such cultural orientation. They are democracy, economy, education, population, age, and time, each represented by the Democracy Index, GDP per Capita, Literacy Rate, Population Density, Percentage of Population Aged above 65, and Time Difference from the First Case Being Confirmed in the world. Such selection not only includes the fundamental aspects of the society (democracy, economy, and education) but also takes the factors that may hugely affect the outcome of the pandemic (population, age, and time) into account.

This research also studies moderating effect of these selected control variables. The moderating effect is reflected in the influence of culture-related factors on the impact of culture on the outcome of the outbreak. Considering that each control variable is related to culture and has its own impact on the pandemic, they are also used as moderators in the moderation analysis.

When testing the mediating effect of policy responses on the pandemic outcome, we used the Stringency Intensity as the mediator, calculated by dividing the total number of cases by the Stringency Index. The Stringency Index is a composite measure based on nine response indicators, including school closures, workplace closures, and travel bans, rescaled to a value from 0 to 100 (100 = strictest), which can reflect the strictness of the policies a country takes in the face of the pandemic. However, only using the Stringency Index can cause an endogenous problem, that is, the more severe the epidemic, the more stringent the policy responses. Therefore, we introduced Stringency Intensity based on this index.

As for the dependent variable, which represents the outcome of each country, we selected Total Cases and Total Deaths. To reduce the absolute value of the data for easy calculation, we take the logarithm of the Total Cases and Total Death. In addition, we add 1 to the actual value at first to avoid the case where the logarithm does not exist when the value is 0.



Data collection

“Our World in Data” tracks the impact of the pandemic for a comprehensive assessment. It has built country profiles for 207 countries to delve into the statistics of the COVID-19 pandemic in the world. Each profile includes interactive visualizations, explanations of the metrics presented, and details on the data source. The country profiles are updated daily, allowing scholars to explore the statistics of the COVID-19 pandemic in every country in the world. Therefore, we retrieved all variables except for the score of each culture dimension, Democracy Index, and Time Difference from the First Cases Being Confirmed from the “Our World in Data COVID-19” (OWDC) dataset. These indicators are daily recorded and spanned from March 2020 to April 2022.

Data for the scores of each dimension are retrieved from https://www.hofstede-insights.com/, where both the original study of Hofstede and posterity's extensive research findings are recorded. Democracy Index comes from The Economist Intelligence Unit's index of democracy: https://www.eiu.com/n/webinars/democracy-index-2021, one of the most comprehensive and commonly used indexes for measuring democracy degree. The Time of First Case Being Confirmed in each country was retrieved from https://github.com/owid/covid-19-data/tree/master/public/data, and the Time Difference is worked out by the authors by calculating the date difference between the first confirmed case in that country and the first confirmed case in the world on 31 December 2019.

Our sample includes 91 countries with data sources for all variables. To examine whether there is multicollinearity within the variables selected, a VIF test was conducted. The VIF of all variables is below the cutoff of 10, indicating the collinearity between variables is low. In particular, most of the variables are below five except for the percentage of the population aged above 65. Therefore, the selection of these variables does not lead to the problem of unstable regression coefficients.

After the collection and processing of data, the descriptive statistics and VIF value of all independent variables are shown in Table 1. We've listed all tables in the Supplementary material.


TABLE 1. Descriptive statistics and VIF value of all independent variables.

[image: Table 1]



Methodology

To validate Hypothesis 1, we used a cross-section regression model, with the culture dimensions being the independent variable, the number of confirmed cases and deaths being the dependent variable, and the Democracy Index, GDP per Capita, Literacy Rate, Population Density, Aged 65 Older, and Time Difference being the control variables. In addition, we add the control variables one by one to avoid the problem of endogeneity. To validate Hypothesis 2, we observed the coefficients of each culture dimension to see if the Individualism dimension has the most significant impact on the pandemic outcome. To validate Hypothesis 3, mediational analysis is applied, with the culture dimension being the independent variable, the Stringency Index being the dependent variable, and the Democracy Index, GDP per Capita, Literacy Rate, Population Density, Aged 65 Older, and Time Difference being the control variables. If the result is significant, it can be inferred that cultural orientation influences the pandemic outcome by influencing Policy Responses. To validate Hypothesis 4, moderation analysis is adopted, with the culture dimensions being the independent variable, the number of confirmed cases and deaths being the dependent variable, and the Democracy Index, GDP per Capita, Literacy Rate, Population Density, Aged 65 Older, and Time Difference being the moderating variables. If the result is significant, a positive coefficient indicates a strengthening effect and vice versa.

To demonstrate Hypotheses 1 and 2, one estimates the following regression model:

[image: image]

where Y is the pandemic outcome represented by total cases and total deaths, α is the constant term, Cul is the six culture dimensions measured by the value of each score, DE is the democratic degree measured by Democracy Index, ECO is the economic environment measured by GDP per Capita, EDU is education measured by Literacy Rate, POP is population status measured by Population Density, AGE is the percentage of population aged above 65, Time Difference is the time difference between the first case being confirmed in that country and the first case discovered in the world, and ε is the estimated error.

Hypothesis 3 exhibits a mediating effect of policy responses. We applied the statistical mediation analysis approach as outlined by Hayes (2009) to demonstrate the mediator:
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where M is policy responses represented by Stringency Intensity. As can be inferred, among Equations (1–3), a quantifies the total effect of culture, a′ quantifies the direct effect, and b*c quantifies the indirect effect of culture on the pandemic outcome through policy responses.

Hypothesis 4 aims to determine the moderation effect of culture-related factors on the influence of cultural orientation. Interaction terms are included in the model for validation.

[image: image]

where ID is the degree of individualism measured by the individualism index. Equation (4) allows the impact of individualism to be moderated by control variables.




Analytic models and results


Validation of hypotheses 1 and 2

Equation (1) determines the overall effect of cultural orientation and the magnitude of the impact of each culture dimension. The regression output for the estimation of (1) is as follows.

Table 2 shows that all culture dimensions positively influence total cases at the 99% confidence level. Among them, the absolute value of Individualism is the largest, indicating that the impact of Individualism on total cases is the largest compared with other cultural dimensions.


TABLE 2. Impact of 6 culture dimensions on total cases.

[image: Table 2]

Table 3 shows that all culture dimensions positively influence total deaths at the 99% confidence level. Among them, the absolute value of Individualism is still the largest, indicating that the impact of Individualism on total deaths is the largest compared with other cultural dimensions.


TABLE 3. Impact of 6 culture dimensions on total deaths.

[image: Table 3]

The results show that all culture dimensions positively impact the total cases and deaths at the 99% confidence level. In other words, the higher the score of each cultural dimension, the higher the total number of confirmed cases and deaths. Hypothesis 1 is validated. It can also be learned that among all cultural dimensions, Individualism has the most significant impact, as a change in the Individualism index causes the most significant change in the number of total cases and deaths. Hypothesis 2 is validated.

The impact of the six culture dimensions and culture-related factors on the pandemic outcome can be expressed by the Figure 1 below:


[image: Figure 1]
FIGURE 1.
Mediating effect of policy response. Source: Drawn by the author.




Validation of hypothesis 3

This model determines the mediating effect of policy responses, that is, the indirect effect of culture orientation via policy responses. The regression output for the estimation of Equation (2) is as follows.

It can be seen from Table 4 that Individualism has a positive impact on the policy response stringency at the 99% confidence level, which shows that the more individualistic a country, the more stringent are the policy responses. This may differ from our intuition, but since the influence of individualistic culture on policy stringency is not the focus of this article, it will not be explored in detail here.


TABLE 4. Impact of 6 culture dimensions on policy responses.

[image: Table 4]

The regression output for the estimation of (3) is as follows.

Table 5 shows that the coefficient of the Stringency Index is obviously not close to 0 and its mediating effect between Individualism and Total Cases exists at the 99% confidence level, and it is, therefore, possible to infer that policy responses play a mediational role.


TABLE 5. Mediating effect of policy responses on total cases.

[image: Table 5]

As can be seen from Table 6, the same is true for Total Deaths. Stringency Intensity is the mediation between Individualism Index and Total Deaths. Moreover, the negative coefficient shows that the more extreme stringency, the fewer confirmed deaths.


TABLE 6. Mediating effects of policy responses on total deaths.

[image: Table 6]

What can be seen from this result is that no matter which result variable is used to represent the pandemic outcome, policy responses do have a mediating effect on them at the 99% confidence level. Also, it implies that the more stringent the policy responses, the fewer the confirmed cases and deaths. Hypothesis 3 is validated.

However, it is also worth noting that since the coefficient of Individualism did not turn into 0 in equation (3), the Stringency Intensity is not the perfect mediation between Individualism and pandemic outcome. Other mediational factors may lead Collectivism-Individualism culture to impact the pandemic mitigation. This article presents only one of these paths.



Validation of hypothesis 4

Equation (4) is designed to examine the moderating effect of the six control variables selected in the beginning. This solves the concern that not all real-life examples abide by hypotheses 1 and 2. The regression output of Equation (4) is as follows:

Table 7 shows that Democracy Index, Literacy Rate, and Time Difference from the First Case Being Confirmed have a negative moderating effect on the influence of Collectivism-Individualism culture orientation on Total Cases and Total Deaths. In contrast, GDP per Capita and Percentage of the Population Aged above 65 have a weak positive moderating effect at the 99% confidence level. Population Density negatively moderates the influence on Total Cases at a confidence level <90%. However, it has a positive moderating effect at the 99% confidence level. Among these factors, Democracy Index has the most significant absolute value of the coefficient, so its moderating effect on democracy is the greatest among all control variables selected.


TABLE 7. Moderating effect of control variables on total cases.

[image: Table 7]

As can be seen from the results, democracy, education, and time negatively moderate the influence of collectivism-individualism culture orientation at the 99% confidence level. In contrast, the economy and age have a positive moderating effect at the same confidence level. This shows that even though collectivism-individualism culture orientation plays a vital role in mitigating the pandemic, it is also moderated by other culture-related factors. Among these factors, the degree of democracy of a nation has the most prominent effect. In addition, the pandemic mitigation outcome is determined by a comprehensive effect of all factors, not just simply relying on a single influential factor. In this way, Hypothesis 4 has been validated.

The moderating effect of each control variable can be expressed by the Figure 2 below:


[image: Figure 2]
FIGURE 2.
Moderating effect of each control variable. Source: Drawn by the author. “+” and “–” in parentheses, respectively, indicate positive or negative effects of the moderating effects on the influence of culture on Total Cases and Total Deaths. For example, the economy has a positive moderating effect on both, democracy has a negative moderating effect on both, and population has a negative moderating effect on the former but positive on the latter.




Robustness test

To test the stability of our research results, a robustness test has been conducted to prove the stability and reliability of our model.

This paper shortened the observation period to test the robustness of the model to prevent the contingency of the conclusion and enhance the model's reliability. The regression output from our model with all the daily data from 2021 onwards is as follows:

In Table 8, column (1) shows the regression result on the total cases. As it shows, the confidence level of all results has remained at 99%, and the coefficient sign of each culture dimension also remains. Column (2) shows the regression result on the total deaths, where the confidence level of all results has also remained at 99%, and the coefficient sign of each culture dimension stays positive. Apart from this, the coefficient of Individualism remained the largest, indicating that Individualism is still the cultural factor that has the most significant influence on pandemic performance. Column (3) shows the regression result on Stringency Intensity, where the confidence level of all results has remained at the 99%, and the sign of the coefficients of Masculinity, Uncertainty Avoidance, Long-Term Orientation, and Indulgence stay positive. However, Individualism and Masculinity both have changed the coefficient sign to negative. Since the impact of cultural factors on Policy Responses is not the core study of our research, such change does not affect the overall robustness of our model.


TABLE 8. Impact of 6 culture dimensions on total cases, total deaths, and the mediator.

[image: Table 8]

In Table 9, column (1) shows the regression result on the total cases, the confidence level of all results has remained at the 99%, and the sign of the coefficients of Stringency Intensity and Individualism Index are the same. Column (2) shows the regression result on the total deaths, where the confidence level of all results has also remained at 99%, and the coefficient sign of the Stringency Intensity and Individualism Index stays the same.


TABLE 9. Mediating effect of stringency intensity.

[image: Table 9]

Table 10 shows the regression results on the total cases. The confidence level of all results has remained at 99% except for GDP per Capita, which is at a 95% level. The results are generally in keeping with the previous result since GDP per Capita also showed a low confidence level in the previous moderation analysis. It is worth noting that the signs of the coefficients of all interaction terms are the same as before. Only the interaction term of Population Density did not reach the 90% confidence level. This is also in keeping with the significant result in the previous moderation analysis. Column (2) shows the regression result on the total deaths, where coefficient signs and the confidence level of all results have stayed the same as before. Among the interaction terms, the moderating effect of the Democracy Index is still the largest since it has the most significant coefficient value.


TABLE 10. Moderating effect of control variables.

[image: Table 10]

In addition, the authors have also conducted robustness tests on samples in the observation period of the past 6 and 3 months, respectively. The results show that the value of the independent variable coefficient would change within a normal range, but the sign and confidence level have generally stayed the same as before. The selection of the sample observation period would affect the exact value of the results but does not affect the core conclusion of this study. Due to space limitations, the robustness test results of the observation period of these two are omitted here but can be obtained from the author if necessary.

In summary, all results have passed the robustness tests, which further proved the stability and reliability of the model.




Discussion and conclusion

First, based on the cultural dimension theory of Hofstede, this paper validated that cultural orientation impacts the outcome of pandemics. We examined the relationship between cultural orientation and Total Cases and Deaths under a cross-section regression model while controlling for six other culture-related factors, such as democracy, economy, education, population density, age, and time. The result shows that all six dimensions significantly impact the number of confirmed cases and deaths.

Second, this article determined the factor with the most significant influence by comparing each dimension's coefficients. Individualism has the most significant coefficient, implying that a unit's change in Individualism caused the most remarkable change in the outcome of pandemic performance.

Third, this article examined the mediating effect of policy responses using the mediational analysis. The results show that part of the overall impact of Collectivism-Individualism culture orientation on the pandemic outcome is made via policy responses. In contrast, the culture itself directly makes the residual effect.

Finally, given that some counterexamples do not conform to Hypotheses 1 and 2, this article also considered whether the six control variables of Hypothesis 1 could impact the influence of cultural orientation. In other words, we examined the moderating effect of culture-related factors. The result shows that democracy, education, and time are negatively moderated. That is to say that these three factors can weaken the effect that Collectivism-Individualism culture orientation has on pandemic outcomes. It is also found that the economy and age have a positive moderating effect, though the effect is slight. However, no matter whether the effect is significant or slight, the pandemic outcome is forced by the mixed effects of all these factors, not simply by one of them.

The article sheds light on why countries differ in the performance of pandemic mitigation. Based on the cultural dimension theory of Hofstede, this model can well explain the fact that some countries of one orientation generally performed better than those of another. Also, this model gives evidence of the mediating effect of policy responses, showing that part of the influence of cultural orientation is generated through policy responses. Finally, this model further proved that democracy, economy, education, population density, age, and time are all moderating factors of Collectivism-Individualism culture orientation. Also, the pandemic outcome is an overall outcome of various culture and culture-related factors.

The uniqueness of this study is that it not only studied the impact of culture on the pandemic outcome as a whole but also broke down the culture into six different dimensions and determined the dimension with the most significant impact. In addition, the study further developed previous research which has focused on similar topics by examining the mediating effect of public policies and the moderation effect of culture-related factors. This complements the previous study that only a country with high collectivism index can successfully control the pandemic.

However, it has some limitations. For one thing, there are many other social factors related to culture, which may have different degrees of moderating effects on the impact of culture on the outcome of the pandemic. Limited by space, this paper only selected six representative ones as control variables based on summarizing previous studies. More relevant factors can be added as control variables in future studies. For another, Hofstede's evaluation of each cultural dimension of various countries was collected in the 1980s in a minimal sample, so its accuracy and universality in today's society are questioned. However, Hofstede's findings represent a plausible starting point as we try to figure out cultural differences and how different cultures affect pandemics. To balance data availability and sample coverage, this study assumes that culture has not changed substantially over the past decades and therefore used Hofstede's national data. If future studies can realize the extension of the broad concept of culture and the reconstruction of cultural dimensions and establish a new evaluation system based on the existing international statistical data, a more comprehensive innovation in theories and methods can be achieved.
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