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Abstract

While basically all countries have been hit by the COVID-19 pandemic, the impact has varied in large degrees among
countries. In the present study, national differences in six COVID-19 indicators (COVID-19 deaths per capita, excess
mortality, change in GDP per capita, vaccination rate, stringency index, and overall impact of the pandemic) were studied
in relation to socio-economic and Hofstede's cultural dimensions by using the latest data available. The results differed to
some degree from the studies conducted in the earlier stage of the pandemic. COVID-19 deaths per capita were predicted by
Uncertainty Avoidance (UA) and Indulgence (IVR); excess mortality by UA; the impact of pandemics by Power Distance
(PDI), Long-term Orientation (LTOWS) and IVR; change in GDP per capita by PDI; vaccination rate by Individualism and
UA; and Stringency Index by LTOWS. In addition to further clarifying the role of cultural dimensions in the pandemic,
three conclusions can be drawn. First, the pandemic reached different countries at different times, which is reflected in the
results. The conclusion about the role of socio-economic and cultural factors can be drawn only after the pandemic. Second,
cultural dimensions were related to COVID-19 measures only when socio-economic indicators were not considered but lost
their significance when socio-economic variables were entered into the models. Cultural dimensions influence the outcome
variables via socio-economic factors. Third, earlier studies have focused mainly on COVID-19 deaths. The impact of the
COVID-19 pandemic is a complex phenomenon and cannot be reduced to the death rate.

Keywords COVID-19 outcomes - Socio-economic factors - Hofstede's cultural dimensions - Mortality - Stringency index -
GDP - Vaccination rate

Abbreviations UA Uncertainty avoidance
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IVR Indulgence 1 Introduction

LTOWS Long-term orientation
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regional differences in COVID-19 outcomes. The most
investigated economic factors seem to be GPD per capita,
income inequality measured with the Gini index, and health
care expenses per capita. In several studies, the GDP per
capita has been positively related to higher COVID-19
death rates [3-9] while in some other studies no relation-
ship between GDP per capita and COVID-19 deaths has
been reported [10]. Asfahan et al. (2020) found a negative
relationship between GDP and case fatality rate [11]. One
study reported a positive relationship between GPD and
COVID-19 deaths on 14 July 2020, but not on 29 Decem-
ber 2020 [12], indicating that the GDP—COVID-19 death
relationship depends on the phase of the pandemic. Also,
the set of countries included in the analysis seems to make
a difference: Cifuentes-Faura reported a positive relation-
ship between GDP and COVID-19 deaths in Latin American
countries [13]. The positive correlation between GDP per
capita and COVID-19 mortality can be explained by higher
mobility and level of economic activity. On the other hand,
high GDP per capita might correlate with higher expendi-
ture on public health services and resources available, which
in turn are negatively related to COVID-19 mortality [11,
13, 14]. Income inequality has attracted much less inter-
est than GDP among researchers. In their 50-country study,
Chaudhry et al. (2020) found that reduced income dispersion
reduced COVID-19 mortality. Similarly, Wildman (2021)
demonstrated that the OECD countries with high levels of
income inequality have performed significantly worse when
dealing with the COVID-19 outbreak in terms of cases and
deaths compared to countries with low inequality. In stud-
ies based on US counties, income inequality was related
to higher mortality [15, 16]. As Wildman suggests, income
inequality is a proxy for many elements of socio-economic
disadvantages, such as inadequate housing, smoking, obe-
sity, and pollution, which can increase COVID-19 mortality
[17].

Such population factors as high median age, obesity and
population density can be expected to be related to higher
COVID-19 mortality because COVID-19 infection seems
to be especially risky for elderly patients and patients with
obesity or chronic illnesses such as Type 2 diabetes mellitus,
hypertension, and other metabolic comorbidities [18, 19].
The relationship between obesity (BMI>30) and COVID-
19 mortality has been demonstrated in several studies [3, 8,
9, 12]. Moreover, the higher median age of the population
seems to increase COVID-19 mortality [3, 9, 11, 20-22].
The third population variable often included in the stud-
ies is population density. It can be assumed that the SARS-
CoV-2 virus spreads quickly in dense populations as any
other infectious disease [23, 24], which was indeed reported
in the study by Erman and Medeiros (2021). The relation-
ship between population density or urbanization rate and
COVID-19 deaths seems, however, to be somewhat unclear.
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In one study including data from 37 countries, COVID-19
deaths were positively associated with population density
[22], which has also been found in some other studies [25],
while in some studies population density has had no rela-
tionship to COVID-19 mortality [12]. In some studies, the
urbanization rate has had a stronger relationship to COVID-
19 mortality than population density [26]. On the other hand,
a study including only Latin American countries found that
countries with higher population density had a lower number
of deaths [13]. One reason for these somewhat mixed results
might be that in low population density (rural) regions, peo-
ple have fewer contacts with each other compared to densely
populated areas, while the health services are usually bet-
ter and more available in urban areas. This might explain
why the crude infection rate is higher and mortality lower in
unurbanized areas [10]. If a country provides equally good
health care services in all regions regardless of the popula-
tion density, we could expect both infection rate and mortal-
ity to be lower in less densely populated areas.

A pandemic is a crisis that requires effective crisis man-
agement to mitigate the damage and secure the function-
ing of society. For example, countries have to decide about
policies related to facial masks, social distancing, screen-
ing travellers, guaranteeing symptomatic patients, contact
tracing and vaccination priorities. Curfews, closedown of
businesses and obligatory distance learning at schools are
all harsh measures in which the authorities must balance
health risks and harm done to societal life. The effectiveness
of countries' response to the COVID-19 pandemic might
reflect the general quality of governance in general. In some
studies, good governance has been found to be related to
fewer COVID-19 deaths [27-30], while in some other stud-
ies the results have been inconclusive [12]. In the present
study, we measured governance Worldwide Governance
Indicators (WGI) published by World Bank [31]. WGI con-
sists of the following six dimensions of governance: Voice
and Accountability, Political Stability and Absence of Vio-
lence, Government Effectiveness, Regulatory Quality, Rule
of Law||, and Control of Corruption. A single merged index
for the WGI was used in the present study [32].

While socio-economic factors, population characteristics
and governance quality certainly are important factors influ-
encing, it should be noted that many of these factors reflect
national cultural values. For example, policies for reducing
income equality, investment in the public health care sector
and, finally, restrictions on citizens' activities or business
are all political decisions that are based on specific values.
Therefore, it is not surprising that some social scientists have
investigated the role of cultural values using such theories
as Schwartz’s Basic Human Values [12, 33, 34] or Hofst-
ede’s dimensions of culture [12, 21, 35-39]. In the present
study, the relationship between different COVID-19 outcome
measures and Hofstede’s dimensions of culture was studied.
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Culture can be called “the collective programming of
the mind that distinguishes the members of one group or
category of people from another” [40]. The centre of the
mechanism of culture is “a system of societal norms con-
sisting of the value systems (or the mental software) shared
by major groups in the population”. Hofstede (2001) repre-
sented the fundamental problems of societies by investigat-
ing culture through originally four and later six empirically
identified dimensions. These dimensions were inequality
between people (PDI: power distance), the level of stress in
a society related to the unknown future (UAI: uncertainty
avoidance), the integration of individuals into primary
groups (IDV: Individualism vs collectivism), the division
of emotional roles between men and women (MAS: mas-
culinity vs femininity), how the culture deals with change
(LTOVWS: Long-Term Orientation vs Short-Term Orienta-
tion) and how much the society allows relatively free gratifi-
cation of natural human desires related to enjoying life and
having fun [41]. In previous studies, especially Individual-
ism has been positively related to COVID-19 mortality [10,
12, 34, 38]. Besides, in some studies, uncertainty avoidance
has been negatively related to COVID-19 mortality [38]. In
some other studies, it has had a positive relationship with
mortalities per capita [10]. In one study, it was reported that
Uncertainty Avoidance predicts a lower proportion of people
gathering in public [37].

Almost all the studies use fatalities per capita, infections
per capita, or fatalities per detected infections as a crite-
rion (dependent or predicted variable) in analyses. These
measures are, however, challenging in many ways. First,
the reported numbers of cases and deaths can be strongly
affected by testing capacity and reporting policy, resulting
in significant underreporting [42]. This underreporting can
systematically bias the analyses showing countries with
less testing capacity better in terms of COVID-19 mortal-
ity. In one study, the excess mortality was above 50% of
the expected annual providing a more reliable estimate than
COVID-19 deaths per infection or capita [42]. It is also pos-
sible that the pandemic and related restrictions have influ-
enced the data collection routines used in collecting annual
socio-economic data. More importantly, this bias might
have changed according to the stage of the pandemic and
the related restrictions. For example, face-to-face interviews
about corruption can lead to different results than internet-
based interviews. Second, the pandemic has reached dif-
ferent countries in different time frames. Since most of the
data in recent studies were collected in 2020, we should
consider it as historical reflecting the situation in that cur-
rent moment. Today the COVID-19 situation is much differ-
ent in many countries, and the situation in many countries
has improved considerably (e.g., the UK, Sweden). Due to
the fast vaccine rollout and improved COVID-19 situation,
many countries have lifted most of the restrictions, which

is likely to influence people’s lifestyles and daily activities
leading to change in socio-economic indicators too. Third,
mortality per capita gives a narrow view of the total national
cost of the COVID-19 pandemic. In the present study, the
impact of the COVID-19 pandemic was measured with six
performance and impact measures: COVID-19 deaths per
100,000 people, a composite score of COVID-19 pandemic
performance, change in GDP per capita, excess mortality,
vaccination percentage, and stringency index. In this way,
different aspects of the pandemic were used as the pre-
dicted (dependent) variable, giving a complete picture of
the national differences.

The present study aimed to investigate how socio-
economic and cultural factors are related to six national
COVID-19 pandemic outcomes and performance measures.

2 Materials and Methods

The data were downloaded from various online sources.
The data included six COVID-19 related dependent vari-
ables (variables 1-6 in Table 1), socio-economic independ-
ent variables (predictors) (variables 7-16 in Table 1) and
Hofstede’s cultural dimensions (variables 17-22).

The number of countries included in correlation analyses
varied between 65 and 153 countries, whereas the number of
countries included in regression analysis was 52.

3 Results

3.1 Correlations Between the COVID-19 Pandemic
Indicators and Socio-Cultural Variables

Correlations between COVID-19 measures and socio-
economic and cultural dimensions can be seen in Table 2.
COVID-19 deaths per 100,000 people correlated with excess
mortality (r=0.64), which shows that excess mortality is
due to COVID-19 deaths to a great degree. However, the
COVID-19 deaths do not account for the variance of the
excess mortality of more than 41.0%, which means that
excess mortality also captures those deaths which might be
indirectly related to SARS-CoV-2 infection, e.g., fatalities
caused by the conditions related to pandemic (e.g., post-
poned medical operations, suicides).

Comparison of correlations between COVID-19 deaths
and socio-cultural variables with excess mortality per
100,000 inhabitants and socio-cultural variables show that
COVID-19 deaths correlated significantly with most of the
socio-cultural variables, whereas excess mortality correlated
statistically significantly only with WGI, obesity, physicians
per 10,000 people, Power Distance, Uncertainty Avoidance,
and Indulgence. Interestingly, the only cultural dimensions
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Table 1 Descriptions of the
variables included in the study

Table 2 Correlations between
the COVID-19 outcome
variables and socio-cultural
variables

@ Springer

Variable References
1. COVID-19 deaths per 100,000 people on 21 July 2021 [43]
2. Change (%) in Gross Domestic Product (GDP) for 2020 [44]
3. Excess mortality from 1 January 2020 to 10 May 2021 [45]
4. Vaccination rate (at least one vaccination) of the population (%) on 30 June 2021 [43]
5. Stringency index, measuring ‘lockdown style’ policies that restrict people’s behaviour [46]
6. Overall score of the pandemic impact (average of variables 2, 3, 4, and 5) [47]
7. GDP per capita 2019 [48]
8. Gini index 2010-2018 [48]
9. Urbanization rate (%) [48]
10. WGI [49]
11. Life expectancy [48]
12. Years of schooling [48]
13. Median age [48]
14. Prevalence of obesity (BMI > 30) among adults (%) [50]
15. Healthcare expenditure [48]
16. Physicians per 10,000 people [48]
17. Power Distance [41]
18. Individualism—Collectivism [41]
19. Masculinity—Femininity [41]
20. Uncertainty—Avoidance [41]
21. Short—Long-term Orientation [41]
22. Indulgence—Restraint [41]
1 2 3 4 5 6

1. Deaths per 100,000 people 1.00
2. Overall impact of COVID- 0.28***  1.00

19 pandemics
3. Change in GDP per capita -0.15 —0.37%%* 1.00
4. Excess mortality 0.64%%k%  (),59%: 0.00 1.00
5. Vaccination percentage 0.39%** —(0.45%**  —0.06 -0.06 1.00
6. Stringency Index 0.31%kx  (5]%*%  _(,18% 0.15 0.26%%* 1.00
7. GDP per capita 2019 0.27%k% (5] %% 0.07 -0.13 0.76%%* 0.12
8. Gini index -0.08 0.29%*+%  _ (.08 0.06 —0.36%** 0.02
9. Urbanization 0.40%**  —(,19% -0.10 0.06 0.637%:%* 0.27%:%*
10. WGI 0.33%k% (), 5] %% 0.04 —-0.20% .74k 0.07
11. Life expectancy 0.46%*F*  _(,2]%* -0.07 0.05 0.72%%sk:% .33k
12. Years of schooling 0.47%%%  —(.20% -0.01 0.12 0.627%:%* 0.237%:*
13. Median age 0.53%k%  _(),25%* -0.02 0.15 0.72%%sk% 0.21%
14. Obesity (%) 0.50%* 0.01 -0.21* 0.307%s* .57k 0.27%*
15. Healthcare expenditure 0.35%*k*  _(,20% 0.03 0.08 0.37%+x  _0.03
16. Physicians 0.49%%% (2] %* -0.01 0.19%* 0.64#%* 0.17%*
17. Power Distance 0.10 0.64%+%  _(),37%* 0.40%** (. 45%:%* 0.24
18. Individualism 0.05 — 0.507%* 0.19 -0.17 0.58%*k* (.22
19. Masculinity 0.11 0.18 -0.11 0.09 -0.07 0.15
20. Uncertainty Avoidance 0.39%*k+ (.21 -0.19 (.42 %3k 0.15 —-0.02
21. Long-term Orientation 0.16 —0.24* 0.13 0.09 0.23% —0.32%%*
22. Indulgence -0.01 —0.29% -0.01 —0.30%* 0.27* 0.02

p<0.05; *%p <0.01; **¥p <0.001
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which COVID-19 deaths correlated significantly with was
Uncertainty Avoidance.

The overall score of COVID-19 impact composed of
change in GDP, excess mortality, vaccination percentage
and stringency index correlated relatively weakly but sig-
nificantly (r=0.28) with COVID-19 deaths per capita. Bear-
ing in mind that a high total score means a high (negative)
impact of the pandemic, in this model, COVID-19 deaths
seemed to be only one aspect in the total view of how the
pandemic has impacted a country. Unlike the death rate
having a negative correlation to GDP per capita before the
pandemic, the total score correlated positively with GDP.
The strongest correlations among the total impact score and
socio-cultural variables were between the total score and
GDP per capita 2019 (r=-0.51), WGI (r=— 0.51), Power
Distance (r=0.64), and Individualism (r=— 0.50). These
correlations indicate that high-income individualistic coun-
tries with high-quality governance but low Power Distance
have been less impacted by the pandemic than the other
countries. It should be noted that the COVID-19 deaths per
capita have a positive correlation to GDP and WGI but non-
significant correlations to Individualism and Power Distance
while correlating positively with Uncertainty Avoidance.

3.2 The Hierarchical Regression Analysis Results

A total of six hierarchical regression analyses were con-
ducted for the COVID-19 variables (variables 1-6 listed in
Table 2). The study variables were entered into the model in
two blocks: Hofstede’s cultural dimensions (variables 17-22
listed in Table 2) in the first block and the added socio-eco-
nomic variables (variables 7-16 listed in Table 2) together
with Hofstede’s cultural values in the second. The variables
were entered in this order because we assumed that cultural
values influence all behaviours and socio-economic vari-
ables in the background. If the socio-economic variables—
the consequences of culture—are controlled in the first step,
the effects of cultural variables are likely to disappear. This
can be seen in Table 3: in every analysis, the cultural dimen-
sions lost their significance when socio-economic variables
were entered into the model. The results for six hierarchical
regression analyses can be found in Table 3.

In the first analysis, COVID-19 deaths per 100,000 peo-
ple were regressed first to cultural dimensions (Block 1)
and then to socio-economic variables (Block 2). Hofstede's
cultural dimensions accounted for 18% of the variance. In
Block 1, Uncertainty Avoidance and Indulgence were posi-
tively related to COVID-19 deaths. The socio-economic
variables accounted for an added share of 15% of the vari-
ance, but none of the individual variables had a significant
effect on the deaths per 100,000 people.

In the second analysis, the overall impact of the COVID-
19 pandemic was regressed to cultural dimensions (Block

1) and then to socio-economic variables (Block 2). In Block
1 (58% of the variance accounted for), Power Distance was
positively, and Uncertainty Avoidance and Long-Term Ori-
entation were negatively related to the overall COVID-19
impact score. Since a low overall score means a low (nega-
tive) impact of the pandemic, we can conclude that countries
with high Power Distance and low Uncertainty Avoidance
and low Short-Term Orientation were more harmed by the
pandemic. The socio-economic variables accounted for an
added share of 16% of the variance, but none of the indi-
vidual variables had a significant effect on the overall score.

In the third analysis, the change in GDP per capita during
the COVID-19 pandemic was regressed to cultural dimen-
sions (Block 1) and then to socio-economic variables (Block
2). In Block 1 (23% of the variance accounted for), only
Power Distance was related to the change in GDP per capita.
In GDP change, a positive number means an increase in
GDP and a negative number a decrease in GDP per capita,
so the COVID-19 pandemic seemed to have a larger (nega-
tive) effect on the economy (measured with GDP) when a
country scored high in Power Distance. However, it should
be noted that only Iran and Taiwan showed an increase in
GDP per capita during the pandemic while all the GDP of
the other countries shrank to smaller or larger degrees. The
socio-economic variables accounted for an added share of
28% of the variance, but none of the individual variables had
a significant effect on the change in GDP.

In the fourth analysis, excess mortality was regressed
to cultural dimensions (Block 1) and then to socio-eco-
nomic variables (Block 2). In Block 1 (28% of the variance
accounted for), only Uncertainty Avoidance had a statisti-
cally significant relationship to excess mortality. Coun-
tries with higher Uncertainty Avoidance scores had higher
excess mortality during 2020. The socio-economic variables
accounted for an added share of 32% of the variance. Among
the socio-economic variables, the obesity rate was positively
related to excess mortality.

In the fifth analysis, the percentage of vaccinated (at
least one vaccination) was regressed to cultural dimensions
(Block 1) and then to socio-economic variables (Block 2).
In Block 1 (63% of the variance accounted for), Individual-
ism and Uncertainty Avoidance had a statistically signifi-
cant relationship to vaccination rate. Countries with higher
Uncertainty Avoidance and Individualism score had higher
vaccination rates. The socio-economic variables accounted
for an added share of 16% of the variance. Among the socio-
economic variables, WGI, years of schooling and obesity
rate were positively related to the proportion of the popula-
tion vaccinated against the SARS-CoV-2 virus.

In the last regression analysis, the stringency index was
regressed to cultural dimensions (Block 1) and then to
socio-economic variables (Block 2). In Block 1 (37% of the
variance accounted for), only Long-Term Orientation had

@ Springer
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Table?.; Hierarchical regression Block Variables B SEB B t 95% CI 95% CI  R?
analysis results LB UB

Dependent Variable: Deaths per 100,000 people

1 (Constant) —81.40 120.62 —-0.68 -324.33 161.54 0.18
Power Distance 0.31 0.99 0.06 0.31 - 1.68 2.30
Individualism 0.95 0.91 0.19 1.04 -0.89 2.79
Masculinity 0.37 0.75 0.07 0.49 -1.15 1.89
Uncertainty Avoidance 2.15 0.73 0.42 2.96%%* 0.69 3.62
Long-term Orientation -0.44 0.80 -0.09 -0.55 —-2.06 1.18
Indulgence 0.00 0.86 0.00 0.01%* -1.72 1.73

2 (Constant) —49.69 710.98 0.00 -0.07 —1493.05 1393.67 0.33
Power Distance -0.17 120 -0.03 -0.14 -2.60 2.26
Individualism -0.92 1.56 -0.19 -0.59 -4.08 2.25
Masculinity 1.02 0.94 0.20 1.09 -0.88 292
Uncertainty Avoidance 1.12 1.32 0.22 0.85 -1.56 3.80
Long-term Orientation -0.28 129 -0.06 -0.22 -2.89 2.34
Indulgence -0.57 132 -0.11 -043 -3.25 2.11
GDP per capita 2019 0.00 000 -0.16 -0.54 0.00 0.00
Gini index 3.24 391 0.19 0.83 -4.70 11.18
Urbanization 0.26 1.99 0.04 0.13 -3.79 4.30
WGI 23.02 51.36 0.17 0.45 -81.25 127.29
Life expectancy -332 1041 -0.12 -0.32 -24.46 17.82
Years of schooling 1482 15.35 0.31 0.97 -16.35 45.99
Median age 1.01 7.07 0.06 0.14 -13.34 15.36
Obesity (%) 4.86 3.73 0.38 1.30 -2 12.43
Healthcare expenditure -1.44 941 -0.04 -0.15 —-20.54 17.66
Physicians -0.30 203 -004 -0.15 —4.43 3.82

Dependent Variable: Overall impact of COVID-19 pandemics

1 (Constant) 3.48 0.62 5.64 2.24 472 0.58
Power Distance 0.02 0.01 0.41 3.07+* 0.01 0.03
Individualism -0.01 001 -021 -1.59 -0.02 0.00
Masculinity 0.01 0.00 0.21 1.97 0.00 0.02
Uncertainty Avoidance 0.00 0.00 0.01 0.04 -0.01 0.01
Long-term Orientation —-0.01 0.00 -0.39 —3.20%%* -0.02 -0.01
Indulgence -0.01 0.00 -0.25 -2.07* -0.02 0.00

2 (Constant) 2.78 3.16 0.00 0.88 -3.63 9.19 0.74
Power Distance 0.01 0.01 0.22 1.56 0.00 0.02
Individualism 0.01 0.01 0.15 0.78 -0.01 0.02
Masculinity 0.00 0.00 0.09 0.76 -0.01 0.01
Uncertainty Avoidance 0.01 0.01 0.19 1.15 -0.01 0.02
Long-term Orientation 0.00 0.01 -0.09 -0.57 -0.02 0.01
Indulgence 0.00 0.01 0.11 0.70 -0.01 0.02
GDP per capita 2019 0.00 000 -029 -1.56 0.00 0.00
Gini index 0.03 0.02 0.21 1.48 -0.01 0.06
Urbanization -0.02 001 -034 -1.86 -0.03 0.00
WGI -0.25 023 -026 -1.11 -0.72 0.21
Life expectancy 0.00 0.05 -0.02 -0.07 -0.10 0.09
Years of schooling 0.08 0.07 0.24 1.17 -0.06 0.22
Median age -0.02 003 -0.16 -0.59 -0.08 0.05
Obesity (%) 0.00 0.02 0.01 0.05 -0.03 0.03
Healthcare expenditure -0.02 0.04 -0.09 -0.57 -0.11 0.06
Physicians 0.01 0.01 0.12 0.75 -0.01 0.03
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Table 3 (continued)

Block Variables B SEB § ! 95% CI 95% CI  R?
LB UB
Dependent variable: change in GDP per capita
1 (Constant) 0.51 3.69 0.14 -6.93 795 0.23
Power Distance —-0.07 0.03 -0.39 -2.20% -0.13 -0.01
Individualism -0.02 003 -0.11 -0.61 -0.07 0.04
Masculinity -0.01 002 -0.06 -045 -0.06 0.04
Uncertainty Avoidance -0.04 0.02 -022 -1.61 —-0.08 0.01
Long-term Orientation 0.03 0.03 0.16 1.02 -0.03 0.08
Indulgence -0.02 0.03 -0.14 -0.85 -0.08 0.03
2 (Constant) -17.64 19.26 0.00 -0.92 -56.74 2146 0.51
Power Distance -0.07 0.03 -038 -199 -0.13 0.00
Individualism —-0.06 0.04 -037 -1.35 -0.14 0.03
Masculinity -0.02 0.03 -0.13 -0.84 -0.07 0.03
Uncertainty Avoidance -0.07 0.04 -040 -1.82 -0.14 0.01
Long-term Orientation 0.04 0.04 0.25 1.11 -0.03 0.11
Indulgence -0.06 0.04 -038 -1.74 -0.14 0.01
GDP per capita 2019 0.00 0.00 0.55 2.12% 0.00 0.00
Gini index -0.11 0.11 -021 -1.08 -0.33 0.10
Urbanization 0.04 0.05 0.18 0.71 -0.07 0.15
WGI -44 1.39 -1.03 -3.16%* -722  -1.57
Life expectancy 0.32 0.28 0.38 1.14 -0.25 0.90
Years of schooling 0.43 0.42 0.28 1.02 -042 1.27
Median age -0.25 0.19 -048 -1.32 -0.64 0.14
Obesity (%) 0.06 0.10 0.14 0.56 -0.15 0.26
Healthcare expenditure 0.33 0.26 0.27 1.30 -0.19 0.85
Physicians 0.02 0.06 0.07 0.31 -0.10 0.13
Dependent variable: excess mortality
1 (Constant) -27.28 135.33 -0.20 -299.84 24528 0.28
Power Distance 1.75 1.11 0.27 1.58 —-0.49 3.98
Individualism 0.68 1.03 0.12 0.67 -1.38 2.75
Masculinity 0.30 0.85 0.05 0.36 -1.40 2.00
Uncertainty Avoidance 2.09 0.82 0.35 2.57* 0.45 3.74
Long-term Orientation -0.83 090 -0.14 -0.93 -2.65 0.98
Indulgence -1.54 096 -025 -1.61 -3.47 0.39
2 (Constant) 831.93 657.27 0.00 1.27 -502.41 2166.26 0.60
Power Distance 0.47 1.11 0.07 0.42 -1.78 2.71
Individualism -0.57 144 -0.10 -0.39 -3.49 2.36
Masculinity 0.55 0.86 0.09 0.64 -1.20 2.31
Uncertainty Avoidance 1.29 1.22 0.21 1.06 -1.18 3.77
Long-term Orientation 0.82 1.19 0.14 0.69 —-1.60 3.24
Indulgence 0.18 1.22 0.03 0.14 -2.31 2.66
GDP per capita 2019 0.00 0.00 -0.06 -0.24 0.00 0.00
Gini index 0.78 3.61 0.04 0.22 -6.55 8.12
Urbanization -1.67 1.84 -021 -091 -542 2.07
WGI -41.69 4748 -0.26 -0.88 —138.09 54.7
Life expectancy -14.18 9.63 -044 -147 -33.72 5.37
Years of schooling 1248 14.19 0.22 0.88 -16.34 41.29
Median age 1.37 6.54 0.07 0.21 -11.89 14.64
Obesity (%) 7.89 3.45 0.52 2.29% 0.89 14.89
Healthcare expenditure 1.26 8.70 0.03 0.15 -16.4 18.92
Physicians 0.98 1.88 0.11 0.52 -2.84 4.79
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Table 3 (continued)
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Block Variables B SEB § ! 95% CI 95% CI  R?
LB UB
Dependent variable: vaccination percentage
1 (Constant) —18.48 14.57 -1.27 —47.83 10.87 0.63
Power Distance -0.13 0.12 -0.13 -1.07 -0.37 0.11
Individualism 0.54 0.11 0.61 4.88%** 0.32 0.76
Masculinity -0.14 009 -0.15 -1.59 -0.33 0.04
Uncertainty Avoidance 0.40 0.09 0.44 4.52%%* 0.22 0.58
Long-term Orientation 0.11 0.10 0.12 1.13 -0.09 0.31
Indulgence 0.26 0.10 0.28 2.54% 0.05 0.47
2 (Constant) 25.57 71.35 0.00 0.36 -119.29 17042 0.79
Power Distance 0.02 0.12 0.02 0.13 -0.23 0.26
Individualism 0.13 0.16 0.14 0.80 -0.19 0.44
Masculinity 0.00 0.09 0.00 0.03 -0.19 0.19
Uncertainty Avoidance 0.16 0.13 0.17 1.19 -0.11 0.43
Long-term Orientation 0.11 0.13 0.12 0.85 -0.15 0.37
Indulgence 0.08 0.13 0.09 0.61 -0.19 0.35
GDP per capita 2019 0.00 0.00 0.00 0.02 0.00 0.00
Gini index -0.32 039 -0.10 -0.80 -1.11 0.48
Urbanization -0.02 020 -0.02 -0.10 -043 0.39
WGI 16.18 5.16 0.67 3.145%% 5.71 26.64
Life expectancy -0.08 1.05 -0.02 -0.08 -2.2 2.04
Years of schooling -3.87 1.54 -045 -251% -7.00 -0.74
Median age 0.24 0.71 0.08 0.34 -1.20 1.68
Obesity (%) 1.03 0.37 0.44 2.74%* 0.27 1.79
Healthcare expenditure 0.61 0.94 0.09 0.65 -1.30 2.53
Physicians 0.00 0.20 0.00 -0.01 -0.42 0.41
Dependent variable: stringency index
1 (Constant) 0.03 8.02 8.33 50.63 82.93 0.37
Power Distance —-0.06 0.07 0.08 0.47 -0.10 0.16
Individualism 0.10 006 -0.16 -0.97 -0.18 0.06
Masculinity -0.05 0.05 0.24 1.91 -0.01 0.20
Uncertainty Avoidance -0.20 0.05 -0.14 -1.08 -0.15 0.05
Long-term Orientation -0.03 0.05 —0.53 —3.72%%** -031 -0.09
Indulgence -55.90 0.06 -0.07 -045 -0.14 0.09
2 (Constant) 0.03 43.11 0.00 -1.30 —-143.42 31.63 0.57
Power Distance 0.12 0.07 0.08 0.47 -0.11 0.18
Individualism 0.01 0.09 0.33 1.31 -0.07 0.32
Masculinity 0.04 0.06 0.02 0.11 -0.11 0.12
Uncertainty Avoidance -0.05 0.08 0.10 0.49 -0.12 0.20
Long-term Orientation -0.03 0.08 -0.14 -0.65 -0.21 0.11
Indulgence 0.00 0.08 -0.07 -0.34 -0.19 0.14
GDP per capita 2019 0.44 0.00 -026 -1.09 0.00 0.00
Gini index -0.24 0.24 0.33 1.84 -0.05 0.92
Urbanization -1.87 0.12 -046 -1.95 -0.48 0.01
WGI 1.92 312 -0.18 -0.60 -8.19 4.45
Life expectancy 0.37 0.63 0.95 3.04%* 0.64 3.20
Years of schooling -1.21 0.93 0.10 0.40 -1.52 2.26
Median age -0.12 043 -097 -2.83*%* -2.08 -0.34
Obesity (%) 0.05 023 -0.12 -0.51 -0.58 0.34
Healthcare expenditure 0.17 0.57 0.02 0.08 -1.11 1.21
Physicians 0.03 0.12 0.28 1.34 -0.09 0.42
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a statistically significant relationship to vaccination rate.
Countries with a higher score in Long-Term Orientation
applied less stringent COVID-19 policies. The socio-eco-
nomic variables accounted for an added share of 20% of the
variance. Among the socio-economic variables, life expec-
tancy was positively, and the median age was negatively
related to stringent policies.

4 Discussion

Since the beginning, the COVID-19 pandemic has cost
more than four million lives. While being the most pain-
ful outcome of the pandemic, COVID-19 deaths are just
one of the many adverse outcomes of the pandemic. Even
SARS-CoV-2 infection with mild or unnoticeable symptoms
may lead to "long COVID" characterized by long-lasting
fatigue, cough, chest tightness, headaches, breathlessness,
palpitations, myalgia and difficulty to focus [51]. It has also
been reported that depressive, anxiety and post-traumatic
symptoms may result from SARS-CoV-2 infection [52]. A
registry-based study in Sweden showed that a substantial
number of people have been on sick leave due to COVID-
19. Sick leave was often prolonged, and sick leave for long-
COVID was relatively common [53]. In addition to this vast
impact on public health, the COVID-19 pandemic has had a
profound negative effect on economies, including decreased
GDP for 2020 [54], businesses [55] and unemployment [56].

Countries differ in a large degree in terms of their "resil-
ience" to the effects of the COVID-19 pandemic. Research
has indicated that certain socio-cultural and economic fac-
tors make countries more or less impacted by the COVID-
19 pandemic. In addition to economic, political, and popu-
lation-related factors, several studies have investigated the
role of cultural values in the effects of the COVID-19 pan-
demic. One of the most robust findings is that Individual-
ism (as Hofstede's cultural dimension) is positively related
to COVID-19 deaths [10, 12, 21, 34, 38, 57]. Besides,
Individualism has been found to be positively related to a
higher prevalence rate and fatality rate among infected [10,
21]. The results of the present study differed clearly from
those found earlier: Hofstede’s Individualism dimension
did not correlate significantly (r=0.05) with COVID-19
deaths per capita, and the excess mortality rate correlated
negatively (r=— 0.17) with COVID-19 mortality per cap-
ita. These findings do not support the claim by Griiss and
Tusaon (2021) that «Individualism...can kill». In fact, Indi-
vidualism correlated negatively with the overall COVID-19
impact score, indicating that individualistic countries have
been less impacted by the COVID-19 pandemic than col-
lectivistic countries. Vaccination percentage, for example,
had a strong correlation (r=0.58) with Individualism and
Stringency Index negative (r=— 0.22, n.s.) correlation with

Individualism. The explanation for the difference between
the findings of the current and earlier studies might be
straightforward: earlier studies naturally applied data from
the earlier stages of the pandemic, while the present study
is based on the most recent data. The COVID-19 pandemic
has spread to different countries at a different speed, Europe
having been impacted heavily in a very early stage of the
pandemic. Besides, wealthy individualistic countries are
leading in the current vaccination percentage, which natu-
rally is reflected in COVID-19 mortality. Hence, the results
of the earlier studies and the present study do not conflict:
they reflect the different phases of the pandemic (e.g., pre-
vaccination vs post-vaccination).

In addition to Individualism, also Uncertainty Avoidance
has appeared to be an important factor in relation to COVID-
19 deaths, although the findings have been somewhat con-
flicting. Reman and Medeiros (2021) found a positive
relationship between Uncertainty Avoidance and COVID-
19 deaths and infection rate. In Oey & Rahardjo (2021),
Uncertainty Avoidance was negatively related to COVID-19
deaths. Hunyh (2020) reported that Uncertainty Avoidance
predicted the lower proportion of people gathering in public
such as retail and recreation, grocery and pharmacy, parks,
transit stations, and workplaces. In our study, Uncertainty
Avoidance correlated with COVID-19 deaths per 100,000
people (r=0.39) and excess mortality (r=42) as well as
with the higher impact of the pandemic (r=0.21). The posi-
tive relationship between Uncertainty Avoidance correlated
with COVID-19 deaths and excess mortality was also found
in regression analyses. Interestingly, Uncertainty Avoidance
also predicted the higher vaccination percentage indicating
that people scoring high in Uncertainty Avoidance are more
worried about the severe consequences of SARS-CoV-2
infection and rely on the vaccine than people scoring low
in Uncertainty Avoidance. This is understandable because
being vaccinated reduces the likelihood of adverse effects
and, thus, reduces uncertainty. However, it is difficult to
explain the positive correlation between Uncertainty Avoid-
ance correlated with COVID-19 deaths and excess mortal-
ity since people with high Uncertainty Avoidance should
welcome all measures (e.g., masks, lockdowns) to reduce
the likelihood of SARS-CoV-2 infection. Uncertainty Avoid-
ance, however, had almost a zero correlation (r=— 0.02)
with the Stringency Index.

In the current study, Power Distance correlated signifi-
cantly with excess mortality but not with COVID-19 deaths
per capita, which might explain why earlier studies about
Hofstede’s cultural dimensions have not reported any rela-
tionships between Power Distance and COVID-19 deaths.
Power Distance also correlated positively with the impact of
the COVID-19 pandemic score, indicating that high Power
Distance countries suffered more from the pandemic than
lower Power Distance countries. This result was also found
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in regression analysis. Besides, Power Distance was nega-
tively related to GDP change during the pandemic in cor-
relation and regression analyses indicating that high Power
Distance countries suffered economically more from the
pandemic than low Power Distance countries. Power Dis-
tance also correlated with low vaccination percentage, but
this result was not significant in the regression analysis: Indi-
vidualism and Uncertainty Avoidance were more important
predictors in the model.

Hofstede’s “new” dimensions Short-Term/Long-Term
Orientation and Indulgence/Resistance also were related to
COVID-19 variables. Long-Term Orientation correlated/
predicted negatively impact of the pandemic, meaning that
Long-Term oriented countries were less negatively affected
by the pandemic. Also, Indulgence/Resistance correlated
negatively with excess mortality and with effects of the
COVID-19 pandemic but positively with vaccination rate.
Long-Term Orientation was also negatively related to Strin-
gency index score, which means that long-term oriented
countries were less likely to restrict citizen’s freedom. Oey
and Rahardjo’s (2021) claim that the "combination of high
individualism and indulgence leads the United States to self-
ishness and lack of concern for others' well-being" did not
get support from the present study if we take the US as an
example of high indulgence and Individualism since nei-
ther Individualism nor indulgence was positively related to
COVID-19 mortality.

The findings of the current study based on the pandemic
situation in July 2021 differed drastically from the earlier
studies based on 2020 data. This underlines the nature of
the COVID-19 pandemic and maybe of all pandemics in
the past (Spanish flu in 1918) and in future. Meng studied
the spread of the COVID-19 pandemic in G20 countries
and found that the cases and deaths related to the COVID-
19 pandemic had a nonlinear nature and convergence [58].
This means that results about socio-economic, cultural, and
population correlates of the effects of the pandemic depend
strongly on the sample of countries (e.g., high-income vs
low-income) and the phase of the pandemic. The pandem-
ics spread to different regions and countries at a different
speed, which influences the correlations between socio-
cultural factors and the outcome measures of the pandemic.
The same applies to vaccinations and other countermeasures
such as recommendations and restrictions: countries apply
various policies and countermeasures (e.g., vaccinations) as
responses in different stages. It is important to bear in mind
that both the outcomes of the pandemic (infections, deaths)
and especially countermeasures (e.g., lockdowns) influ-
ence people’s lifestyle and behaviour, which in turn, may
be reflected in socio-economic (e.g., economic activity in
a region) and population (e.g., obesity, alcohol use) indica-
tors. In sum, the present study shows that the findings about
socio-economic and cultural correlates of the pandemic
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outcomes (deaths, infections) depend on the stage of the
pandemic and the countries studied. The final conclusions
about the socio-cultural correlates of the COVID-19 pan-
demic can be drawn only after the pandemic is clearly over.
In future studies taken place after the COVID-19 pandemic,
the time, stage and spread of the pandemic, as well as the
countermeasures (e.g., vaccinations), should be included in
the panel or time-series analysis.

Another important question is how the underlying socio-
economic, cultural, and population-related factors can be
considered in battling against future pandemics. While the
socio-economic and cultural factors might not be directly
linked to pandemic mortality or infection rates, they can
give important information for planning campaigns and
interventions for changing attitudes. Since many of the coun-
termeasures such as obligatory face mask use, social dis-
tancing and lockdowns, and vaccination intake are based on
people’s readiness to accept and apply measures introduced
by the health authorities, information campaigns should be
designed according to the target population. In countries
scoring high on individualism, for example, the messages
should focus on individuals’ own vulnerabilities and ben-
efits, while in collectivistic countries, the focus should be
on an individual’s responsibility for others, i.e., family and
the local community. Similarly, cultures scoring high on
Uncertainty Avoidance may be more prone to conspiracy
theories and less likely to trust governmental information.
In this case, health campaigns could mainly focus on the
trustworthiness of the information provided (e.g., safety and
efficiency of the vaccine). These are just a few examples of
how the present study's findings and future studies about
culture and socio-economic factors in health behaviour can
be used in future pandemics.

5 Conclusions

The present study results somewhat differed from the earlier
findings: Individualism was not related to COVID-19 deaths
but instead was related to the low impact of the pandemic.
Uncertainty Avoidance correlated with COVID-19 deaths,
whereas Uncertainty Avoidance and Power Distance corre-
lated significantly with excess mortality. In addition, coun-
tries with Long-Term Orientation were less impacted by the
pandemic. In addition to these results about cultural dimen-
sions and COVID-19 indexes, this study has other even more
important messages. First, the COVID-19 pandemic reached
different countries and regions at different times, which is
clearly reflected in the results. The final conclusion about the
role of socio-economic and cultural factors in managing the
COVID-19 pandemic can be drawn only after the pandemic,
not during the pandemic. Second, cultural dimensions were
related to COVID-19 measures only when socio-economic
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indicators were not considered but lost their significance
when socio-economic variables were entered into the mod-
els. This can mean that cultural dimensions influence the
outcome variables via socio-economic and political factors.
Further studies are needed to describe how the effects of the
socio-economic and population factors mediate the effects
of cultural values on the outcomes of the pandemic. Third,
earlier studies have focused mainly on COVID-19 deaths.
The present study shows that the impact of the COVID-19
pandemic is a complex phenomenon and cannot be reduced
to the death rate. Other outcome variables such as excess
mortality as well as the impact on the economy and citizens'
freedom should be taken into account.
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