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and capacity have a negligent role in explaining the variation of infection KEYWORDS

anq death rates Ipetwee_n countrigs. Resgarch thgrefore suggests a ro]e for Epidemiology; population
societal factors, in particular social capital. But its measures vary widely, health; social capital
sometimes including indicators that refer to politics or governance. We

clearly distinguish social cohesion from social capital and argue that the

first better captures the societal influence on the pandemic, by its concern

with the common good and relationships between (rather than within)

social groups. We analyze the role of social cohesion in the spread and

mortality of COVID-19 in a large cross-country analysis with a comprehen-

sive index and two sub-indices of social cohesion. Moreover, the under-

lying indicators enable us to study the pathways through which social

cohesion is likely to affect COVID-19 outcomes. Contrary to the recent

empirical literature we find robust relationships, in particular for inter-

group cohesion. Our findings suggest that more cohesive societies, in

particular those with less divisiveness between social groups, may be

better equipped to reduce the impact of a pandemic.

Introduction

The variation in the spread and fatality of COVID-19 outcomes between countries is related to
population factors such as Body Mass Index (BMI) and age (Mallapaty, 2020; Popkin et al., 2020).
However, recent studies show that the relationship with health care variables, such as the number of
hospital beds, universal health coverage, or the Global Health Security Index are not meaningfully
related to the impact of the virus (COVID-19 National Preparedness Collaborators, 2022; Deaton,
2021). Moreover, the virus seems to affect populations in middle- and high-income countries much
more than those in low-income countries (Mukherjee, 2021). A detailed epidemiological cross-
country study has indicated that the level of trust between individuals as well as in government
institutions has a strong negative effect on COVID-19 infection rates (COVID-19 National
Preparedness Collaborators, 2022). Various studies, often at the local level, have included measures
of social capital. Many studies, but certainly not all, report negative effects of social capital on COVID-
19 infection rates and/or death rates. But the measures used vary widely and are often not clearly
related to theory while a justification of using social capital variables instead of social cohesion
variables is lacking.
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Many studies use a single indicator for social capital. Others use indicators that are not part of
social capital at all, such as political participation (through voter turnout) or government institutions.
This wide variation in measures and inconsistent use of the term social capital may be a reason for
the mixed effects found in empirical results. This is not surprising, because earlier studies have also
shown mixed effects of social capital on health outcomes (Bruhn, 2009; Kawachi & Berkman, 2014).
Inconsistent findings may at least partially be due to the instrumental character of the concept of
social capital. We think that the sociological concept of social cohesion is a more appropriate
candidate for analyzing the impact of social relations on COVID-19 outcomes, because it refers to
connectedness and belonging as well as to mutual respect between social groups, which involves
interpersonal trust, prosocial norms, tolerance and willingness to cooperate with other groups
(Durkheim, 1997; Manca, 2014).

In our cross-country analysis, we use a comprehensive multidimensional Social Cohesion Index.
We have further detailed our analysis by distinguishing between the two dimensions of social
cohesion that are generally recognized in the sociological literature (see, e.g. Manca, 2014): the
lack of tolerance and conflict in the relationships between groups or factions in society, and the extent
of community and engagement between individuals, including between strangers. The findings of
our multivariate regression analysis with relevant confounding variables show that social cohesion is
negatively correlated with COVID-19 infection rates and mortality rates, a result which supports
recent findings of the collaborative SolPan project studying solidarity during COVID-19 (Hangel et al.,
2022; Spahl et al., 2022; Zimmermann et al., 2022). The results for the Intergroup Cohesion Index are
particularly strong, suggesting that polarization of societies, through divisiveness between social
groups, allows a pandemic to be more devastating.

Social capital, social cohesion and COVID-19
Social capital, social cohesion, and its measures in studies on COVID-19

The empirical literature on societal determinants of COVID-19 refers more often to social capital than
to social cohesion. Shachat et al. (2021) find that a cooperative attitude supports the adherence to
policy measures in China, while Miller and Rau (2021) show that social responsibility attitudes
support compliance with policy measures in Germany. Zhu et al. (2021) find that in China, Japan
and the US, pro-social norms are positively correlated to compliance with COVID-19 measures.
Brodeur et al. (2021) report that in high-trust counties in the United States (US) there is more
compliance with the policy measures than in low-trust counties. Barrios et al. (2021) report a positive
relationship between ‘civic capital’ (trust in government institutions and in others) and social
distancing and mask wearing, in a sample of US counties and several European countries.

Other studies find mixed results or no effect at all of social capital. For example, Romano et al.
(2021) find no effect of trust and cooperation in a survey including 34,000 individuals in 41 countries
on the support for policy measures. Borgonovi et al. (2021) report a negative correlation between
social capital and the Covid death rate in US counties and mixed effects of political trust. Several
studies report nonlinear effects, which are not explained by the social capital measures used. Shachat
et al. (2021) show in an experimental study in China that cooperative behavior was high in the first
stages of the pandemic but reduced over time. Bartscher et al. (2021) found that at the beginning of
the pandemic, social capital measured as voter turnout in elections in seven European countries
correlated with more infections, whereas later on the correlation turned negative. Min and Capraro
(2020) finds a U-shaped relationship in a study of 68 countries between trust radius and time till the
virus infections peaked. In a study across 84 countries, Elgar et al. (2020) report that civic engage-
ment is related to lower mortality rates of COVID-19, whereas group affiliation and social trust are
related to higher mortality rates. The earlier mentioned study on US counties using voter turnout as a
measure of social capital reports a clear nonlinear effect over a year (Borgonovi et al., 2021). A study
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on 106 Italian provinces by Alfano and Ercolano (2021) finds no effect of social capital (measured as
the share of nonprofit organizations per province).

The empirical literature using COVID-19 spread- and mortality rates as the dependent
variable is more recent and therefore more limited than the literature on behavioral outcomes.
In general, this literature tends to find negative correlations with social capital and social
cohesion measures, but again, not always. Gelfand et al. (2021) use an index of loose versus
tight cultures and find in a study of 57 countries that loose cultures have five times more
infections and almost nine times more deaths than tight cultures, but their cultural index
includes variables for government control. Kumar (2021) finds a negative correlation between
community orientation and COVID-19 outcomes in 62 countries. A recent large cross-country
study finds that both trust between people and trust in government institutions are negatively
related to COVID-19 infection rates but not to death rates (COVID-19 National Preparedness
Collaborators, 2022).

What emerges from our review above, apart from the mixed findings, is that a wide variety of
measures is used, of which it is not always clear if and how they measure social capital or social
cohesion. The next sub-section will critically discuss the distinction between the two as the basis for
our own analysis.

From social capital to social cohesion

Just like social capital, social cohesion has been analyzed in relation to health. John Bruhn (2009)
observes that “there is considerable evidence that suggests that community characteristics and
community processes affect both health behaviors and health outcomes” (p.10). But how is social
cohesion distinguished from social capital in health research? And does it matter?

The concept of social cohesion is much older than that of social capital, and dates back to Emile E.
Durkheim (1951, 1997) who considered it as the social quality of communities that provides
belonging and mutual support. Many decades later, Mark Granovetter (1973) has presented the
idea of the strength of weak ties. Another decade later, sociologists have focused on the instru-
mental aspect of community ties, using the term social capital, for example for acquiring human
capital (Coleman, 1988). This, in turn, has sparked the interest of economists, further narrowing down
social capital to a resource in which one’s investments would generate pay-offs (see, for example,
Dasgupta & Serageldin, 1999). But other economists have criticized the instrumental use of an
inherently social concept (Christoforou & Davis, 2014; Van Staveren et al., 2008). Today, the two
concepts are used next to each other but often with overlapping understandings. This has led to the
current conceptual confusion and inconsistencies in measurement, which has also affected public
health research, as has been argued by Carrasco and Bilal (2016).

Some health researchers use the concept of social cohesion deliberately in contrast to social
capital, in order to emphasize its societal-level character, meso-level dynamics or orientation towards
the common good (Bruhn, 2009; Kawachi & Berkman, 2014). Measures of social cohesion are
concerned with the extent, strength, duration, and underlying values of social relations
(Christoforou & Davis, 2014). In elaborating the distinction, Carrasco and Bilal (2016) have referred
to Erich Fromm'’s use of the notions of having and being. They link the first to social capital and the
second to social cohesion. The authors advise that health researchers “should be aware of the
difference between social capital and social cohesion when designing public health interventions,
to ensure posing appropriate research questions and using the most conducive frameworks and
approaches” (Carrasco & Bilal, 2016, p. 130). This is precisely what we have tried to do in our research.

In Figure 1, we clarify the distinction between the two concepts with the help of two axes. The
horizontal axis is concerned with social groups. To the left, social relations are inward-oriented (for
example in religious or political groups), which sometimes is referred to as bonding social capital.
Such in-group orientation may result, however, in us-them attitudes towards other groups. To the
right, relations between social groups are characterized by tolerance and respect, rather than by
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community orientation
for the common good

social
cohesion

between-group
tolerance

within-group
orientation

community orientation for
individual benefit

Figure 1. Theoretical framework for social cohesion versus social capital.

divisiveness. The vertical axis refers to individual attitudes toward society. At the bottom, social
relations are considered as connections for individual benefit, sometimes referred to as bridging
social capital. At the top, social relations are considered as part of, as well as contributing to, the
common good.

With these two axes, the figure boxes indicate that social capital is concerned with within-
group orientation and individual benefit, whereas social cohesion refers to respectful
between-group relations and a concern with the common good. But the distinction does
certainly not imply a clear separation or opposition between social capital and social cohe-
sion, which is reflected in the two hybrid boxes.

Our research analyzes whether countries with higher levels of social cohesion show lower
COVID-19 infection and mortality rates. We expect a beneficial effect of social cohesion
precisely because of the protective features of social cohesion, irrespective of government
policies and institutions, the level of democracy, and the quality of the health care system.
These protective features are inherent in the social-level of social cohesion, in contrast to the
individual-level characteristics of social capital. Social cohesion is concerned with the com-
mon good, and fighting the pandemic requires people to show solidarity and concern with
vulnerable groups, even if it involves personal costs such as mask wearing and self-isolation.
This role of social cohesion is highlighted in studies emerging from the SolPan project on
people’s values and attitudes of solidarity during the pandemic. For example, Zimmermann
et al. (2022) argue that “a sense of togetherness motivates people to comply with restrictive
measures and can be fostered through campaigns and shared individual narratives that focus
on cohesion rather than division” (p. 1342). Moreover, Hangel et al. (2022) emphasize that
government policy measures are insufficient. “In addition, social cohesion and individual
willingness to act in solidarity towards a common goal are equally valid” (p.2).

Earlier research on social cohesion and health also provides evidence for the social-level
effect of social cohesion, in contrast to social capital concerns with individual returns and in-
group benefits (Bruhn, 2009; Kawachi & Berkman, 2014). For example, a study on the AIDS-
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epidemic by Lieberman (2009) found that policies in countries with strong ethnic group
boundaries tend to reinforce distrust and blaming between ethnic groups, a divisiveness
which is not helpful in fighting the AIDS-epidemic.

Method and data
Method

We will test our hypothesis with a large sample of countries. We use multiple regression analysis
(OLS) with several explanatory variables and confounders. Of course, it should be kept in mind that
cross-section regression analysis does not establish causality and may suffer from endogeneity.
However, reverse causality is not very likely in our study given the difference in the moment of
measurement of the dependent variables and the key explanatory variables. The dependent vari-
ables refer to accumulated COVID-19 data until 1 November 2020, whereas the three social cohesion
indices, use data from the years 2018, 2019 and, to a limited extent, 2020. Data for all other
independent variables are from 2019.

The following equation describes the relationship between the COVID-19 outcomes and social
cohesion.

Y refers to accumulated COVID-19 infections in the first series of models and accumulated COVID-19
deaths in the second series of models. SC is the key explanatory variable, social cohesion, for which
we use three different composite measures: Social Cohesion Index, Intergroup Cohesion Index and
Interpersonal Safety & Trust Index. They are used in three separate models. The other variables are
confounders: Gross Domestic Product (GDP) per capita; government capacity (G) consisting of three
separate variables: the quality of public services, governance performance and a corruption index;
health care capacity (H), which consists of the following four separate variables: government health
expenditures as a percentage of GDP, the number of hospital beds per 1,000 inhabitants, universal
health coverage, and a general health vulnerability indicator expressed by the percentage of the
population over 65 years old. Finally, in order to account for differences in political systems across
countries we control for the liberal democracy index (Dem).

Variables and data

The two dependent variables are measured as the accumulated number of cases and deaths per ten
thousand inhabitants. The data are obtained from the COVID-19 Data Repository of the Center for
Systems Science and Engineering (CSSE) at Johns Hopkins University. Due to the differences in the
peak of the first wave of the pandemic we decided to use the total number of cases accumulated
until November 2020, which is the last month before vaccination started worldwide. In a robustness
test, we use the accumulated number of cases up to a full year later, November 2021.

There is a widely acknowledged measurement problem in the global COVID-19 infections and
mortality data.' Some studies therefore use excess mortality data. For example, an estimation using
excess mortality data suggests that the actual number of COVID-19 deaths is three times higher than
reported COVID-19 mortality (COVID-19 Excess Mortality Collaborators, 2022). Others have pointed
at a possible overestimation when using excess mortality data. In a detailed estimation for England
and Wales, Williams et al. (2021) show that a lockdown had an unintended behavioral effect on other
patients through evading hospital care. Their estimation suggests that only 63% of excess mortality
can be attributed to COVID-19 death causes. We include a robustness test in the supplementary
material (table A2) with excess mortality data from the WHO.2 The results are similar to our
estimations with COVID-19 death registration data. In addition, we did pair-wise correlations
between, on the one hand, the gap between excess deaths and COVID-19 deaths, and on the
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other hand social cohesion. The results in the supplementary material (table A3) show very small and
negative correlations (<0.2) with each of the three social cohesion indices, indicating that it is not
likely that countries with higher social cohesion also had systematically more (or less) underreporting
of COVID-19 deaths.

The social cohesion data are from the Indices of Social Development database of the Institute of
Social Studies of Erasmus University Rotterdam.® The Intergroup Cohesion Index refers to relations of
tolerance and respect between social groups in society. The index consists of 10 indicators, including
societal polarization, confidence in law-and-order authorities, and the extent of grievances between
groups. The Interpersonal Safety & Trust Index refers to interpersonal norms and behaviors of trust.
The index has 22 indicators, including measures of contextualized trust, community norms, and
crime rates. The Social Cohesion Index is constructed as the combination of all indicators.* See
supplementary material table A1 for the full list of indicators included in the three social cohesion
indices. The 32 indicators come from reputable secondary data sources, such as the World Values
Surveys, International Country Risk Guide and the United Nations. They include observable data (for
example crime rates), attitudinal data (for example the percentage of respondents in a representa-
tive sample of a country who state that they generally trust other people) and expert opinions (for
example the risk of internal conflict in a country assessed by various experts living in that country).
The indices were constructed with the ranking method of matching percentiles (Foa & Tanner,
2010).°

As an economic variable, we include GDP per capita at constant 2010 prices from the World Bank.
The data for health care expenditures as percentage of GDP, the number of hospital beds per 1000
inhabitants and the proportion of the population over 65 years old were all taken from the World
Bank as well. The universal health coverage data are from the World Health Organization. The data
on governance are from the Worldwide Governance Indicators (also World Bank).® Finally, the data
for the level of democracy are taken from the Varieties of Democracy database of the University of

Table 1. Descriptive statistics.

Variable Obs Mean Std dev Min Max
Social cohesion indices

Intergroup Cohesion Index 168 47.64 0.97 45.41 50.14
Interpersonal Safety & Trust Index 160 49.46 1.03 47.27 52.25
Social Cohesion Index 187 48.47 0.84 46.73 50.53
covip

Covid infections per 10,000 189 98.48 125.14 0.03 753.71
Covid deaths per 10,000 174 2.07 3.17 0 264
General

GDP per capita USD 175 14293.51 19837.14 208.07 111062.3
Gini 116 36.15 6.95 23.2 54.6
Democracy Index 171 0.41 0.25 0.01 0.86
Government capacity

Public services 175 5.05 2,67 0.63 9.99
Governance performance 203 —-0.02 1 -2.4 2.16
Corruption Index 171 0.48 0.29 0.01 0.97
Health care capacity

Health expenditure % GDP 190 6.5 2.75 1.99 16.94
Universal health coverage 194 64.41 15.35 2733 89.36
Hospital beds per 1,000 171 3.14 2.6 0.1 1513
Percentage over 65 years 193 8.36 5.88 0.95 25.75
(lassification per income

High income countries 74

Upper middle-income 54

Lower middle-income 55

Low-income countries 26

(lassification per type

Developed countries 35

Developing countries 184
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Gothenburg.” This index consists of 69 observable indicators ranging from freedom of elections to
freedom of religion.

Table 1 shows the descriptive statistics. Our full sample consists of 219 countries: 184 developing
countries and 35 developed countries. The models contain different numbers of countries (varying
between 116 and 138) because we eliminated all cases with missing data on any variable. The
countries that are dropped tend to be almost all small (island) states. Moreover, there is no bias
against any region or income group. For example, when we look at the first estimation (n = 125), we
see that there is a reasonable representation of low-income countries (18%) and medium-low
income countries (35%) as well as African (37%) and Asian (31%) countries. Finally, we have used
World Bank country classifications for regions for additional estimations presented in the supple-
mentary material.® All result tables report the estimated values, confidence intervals and p-values.

Results
Results for COVID-19 infection rates

The results presented in Table 2 indicate that there are 33 less cases per ten thousand inhabitants
when countries have a one-point increase on the Social Cohesion Index (which equals a percentage
point, since the scale is converted to 0-100, although the range is narrower). This means that, for
example, if the UK had the same level of social cohesion as Estonia, it would have had 33 less cases
per ten thousand inhabitants than it actually had by November 2020. This is a difference of 218,000
infections, given its population size of 68.2 million inhabitants. The table also points out that the
regression result for the Social Cohesion Index seems to be driven largely by the Intergroup
Cohesion Index.

The inclusion of confounding variables indicates that the relationship of social cohesion
persists. The literature on social cohesion does not suggest multicollinearity between these
confounders. The bi-variate regression results between social cohesion on the one hand and
COVID-19 infections and deaths on the other hand shows that the effect of social cohesion is

Table 2. Social cohesion and COVID-19 infections.
Model (1) Model (2) Model (3)

—33.309 p = 0.044
[-65.646, —0.973]

Social cohesion

Intergroup cohesion —31.070 p =0.009

[-54.249, —7.891]

Interpersonal safety & trust 7.308 p=0.583
[-19.011, 33.628]
GDP per capita 0.004 p =0.000 0.004 p =0.000 0.002 p=0.078

Democracy

Corruption

Government performance

Public services

Health exp. % GDP

Universal health coverage

Constant

N
adj. R?

[0.002, 0.007]
31.471 p=0.562
[-75.729, 138.671]
39.309 p=0.390
[-50.966, 129.583]
3.257 p=0.688
[-12.774, 19.288]
22.336 p =0.006
[6.556, 38.115]
10.935 p=10.004
[3.486, 18.385]
-0.077 p=10.943
[-2.191, 2.038]
1670.079 p = 0.046
[31.662, 3308.536]
125
0.448

[0.002, 0.007]
46.626 p=0.391
[-60.744, 153,997]
38.126 p = 0.405
[-52.244, 128.496]
4.440 p=10.584
[-11.593, 20.473]
20.566 p =0.006
[6.091, 35.041]
11.745 p=0.003
[4.218, 19.272]
—0.024 p=10.982
[-2.093, 2.045]
1507.773 p=0.010
[361.462, 2654.085]
123
0.459

[~0.000, 0.005]
49.952 p=0.385
[-63.550, 163.445]
27.550 p=0.575
[-69.468, 124.568]
—0.597 p=0.943
[-17.129, 15.934]
13.731 p=0.128
[-4.001, 31.462]
12.190 p =0.003
[4.116, 20.263]
0.848 p =0.441
[-1.324, 3.019]
—376.655 p=0.601

[-1798.626, 1045.316]

116
0.384

Confidence intervals between brackets.
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of the same size and level of significance as in the multivariate regressions.® This indicates
that social cohesion has a direct effect on COVID-19 outcomes, which is not, or at least not
importantly, mediated through the other variables in the regression, such as GDP per capita
for example.

We note that GDP per capita has a positive but small effect, which confirms that richer countries
are more affected by the virus (see also, for example, Deaton, 2021). For government capacity, the
quality of public services shows positive relationship, which may be a sign of higher levels of
diagnosis of the virus in countries with better public services. We see a similarly positive relationship
with public health care expenditures. Probably, countries that spend more on health care have a
higher capacity to test and identify COVID-19 cases.

Results for COVID-19 death rates

The results presented in Table 3 indicate that there were 1.8 less deaths per ten thousand
inhabitants when countries score one point higher on the Social Cohesion Index. This means
that, for example, if Brazil had the same level of social cohesion as Malaysia, it would have
had 49,000 less deaths, given its population size of 213 million inhabitants. Again, the
regression result for social cohesion is driven more by intergroup cohesion than by inter-
personal safety & trust.

When we look at the confounding variables, we note that GDP per capita has zero effect. For the
level of democracy, there is a weak positive association which may signal that autocracies might
systematically underreport COVID-19 mortality. The government capacity and health care variables
do not seem to be much related. Finally, as expected, there is a positive correlation with the
proportion of the population over 65 years old.

Table 3. Social cohesion and COVID-19 deaths.
Model (1) Model (2) Model (3)

Social cohesion —1.803 p=10.002
[-2.906, —0.670]

Intergroup cohesion —1.170 p = 0.006

[-2.002, —0.337]

Interpersonal safety & trust -0.771 p=0.152
[-1.830, 0.289]
GDP per capita —0.000 p=0.974 —0.000 p =0.552 —0.000 p=0.515
[-0.000, 0.000] [-0.000, 0.000] [-0.000, 0.000]
Democracy 2446 p=0.174 3.081 p=0.108 1.735 p=0.370
[-1.096, 5.989] [-0.690, 6.852] [-2.079, 5.549]
Corruption 0.241 p=0.889 0.240 p =0.895 0.137 p=0.942
[-3.162, 3.643] [-3.348, 3.828] [-3.567, 3.842]
Government performance 0.138p =0.844 0.313 p=0.675 —0.128 p=0.869
[-1.247,1.523] [-1.160, 1.786] [-1.663, 1.407]
Public services 0.138 p=0.035 0.313 p=0.108 -0.128 p=0.130
[0.035, 0.952] [-0.081, 0.809] [-0.131, 1.008]
Health exp. % GDP 0.155 p=10.291 0.223 p=0.135 0.200 p=0.218
[-0.134, 0.444] [-0.070, 0.517] [-0.120, 0.520]
Hospital beds per 1,000 -0.162 p=10.363 —0.109 p=0.555 -0.214 p=0.258
[-0.513, 0.189] [-0.475, 0.256] [-0.588, 0.159]
Percentage over 65 yrs 0.078 p=0.419 0.035 p=0.736 0.115 p=0.268
[-0.113, 0.269] [-0.168, —.237] [-0.090, 0.321]
Constant 88.896 p =0.002 56.384 p = 0.007 39.818 p=0.155
[34.130, 143.662] [16.001, 96.767] [-15.264, 94.900]
N 138 133 131
adj. R 0.167 0.149 0.108

Confidence intervals between brackets.
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Pathways

Our results indicate that the level of inter-group relations is driving the correlations. This can be
analyzed further: for the 10 indicators in the Intergroup Cohesion Index, we ran the same regressions
as before (see table A6 in the supplementary material). Three out of the ten indicators show a clear
negative relationship with the number of COVID-19 cases and/or deaths with confidence intervals
indicating that the null hypothesis should be rejected: low grievances between groups, low societal
polarization, and confidence in authorities being able to keep law and order. This suggests that
divisiveness may be worse for the spread and mortality of the virus than distrust or a lack of safety
and cooperation between individuals.

Other studies have found correlations between political polarization and populism on the one
hand, and COVID-19 behavior and deaths on the other hand (Bayerlein et al., 2021; Charron et al.,
2022; Morris, 2021). Of course, there is a difference between political polarization and populist
governments on the one hand, and societal polarization and divisiveness on the other hand, but
the two might go hand-in-hand as the first relies on and magnifies ideological differences between
groups in society. Our finding suggests a pathway through attitudes of respect, community-feeling
or even solidarity across society, despite ideological, religious, ethnic or social-economic differences
between groups. It may also imply a shared attitude across groups that the virus is a common enemy,
which can only be confronted jointly, aligning members of different groups to cooperate and to
follow restrictive policy measures. The pathway implies that increasing polarization is not only
detrimental for democracy but also for public health.

Robustness tests

Our first robustness test concerns income inequality, following the assumption that more unequal
countries are less effective in dealing with the pandemic. Table 4 shows that the negative effect of
social cohesion on the number of COVID-19 deaths persists, while the Gini-coefficient has a small

Table 4. Social cohesion and Covid-19 infections and deaths controlling for inequality (Gini).

Infections Deaths
Social cohesion —33.666 p=0.187 —2.478 p=10.002
[-84.100, 16.767] [-4.037, —0.920]
Gini Index 0.010 p=0.995 0.101 p=0.124
[-3.227, 3.248] [-0.028, 0.231]
Democracy 12.921 p=0.856 3.833p=0.184
[-128.931, 154.773] [-1.855, 9.522]
Corruption —2.363 p=0.965 -1.153 p=0.622
[-109.961, 105.234] [-5.781, 3.475]
Government performance 14.780 p=0.166 0.186 p=0.852
[-6.297, 35.858] [-1.797, 2.169]
Public services 16.928 p =0.159 0.497 p=0.186
[-6.766, 40.622] [-0.245, 1.239]
Health exp. % GDP 13.719 p=0.004 0.088 p = 0.663
[4.511, 22.926] [-0.313, 0.489]
Universal health coverage 1.683 p=0.259
[-1.268, 4.634]
Hospital beds per 1,000 —0.033 p=10.892
[-0.415, 0.449]
Percentage over 65 yrs 0.074 p=0.582
[-0.193, 0.341]
Constant 1527.082 p=0.239 117.982 p = 0.004
[-1038.056, 4092.22] [39.566, 196.399]
N 80 92
adj. R 0419 0.181

Confidence intervals between brackets.
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Figure 2. Trend of the coefficient of social cohesion for Covid-19 infections for the period 1 November 2020-1 November 2021.

positive effect. This confirms our hypothesis that more unequal countries have higher COVID-19
infections and death rates.

The second robustness test concerns the dependent variable. In order to check whether our
results for social cohesion would change with a longer time period for COVID-19 cases, we ran the
same regression with data beyond November 2020.'° We checked the change in the value of the
coefficient for Social Cohesion for every single day for a whole year up to November 1st, 2021. Figure
2 shows the results of the trend in the coefficient (blue line and left axis) and in the value of the t-
statistic (red line and right axis). The coefficient for social cohesion around November 1st, 2020 is
—33, as we have shown in Table 2. Since that date, the size of the coefficient has gradually increased
to —115, with a small decrease after September 2021 to —110. The average value of the coefficient
over the additional years was —71, which is twice as much as the value that we obtained for
November 1st, 2020.

Finally, we also ran a robustness test with excess mortality replacing registered COVID-19 deaths,
which resulted in similar results (see supplementary material tables A2 and A3). In addition,
supplementary material tables A4 and A5 show the results where we include country regional
groups, also showing very similar findings.

Discussion and conclusion

The results show consistent negative relationships between social cohesion on the one hand and the
spread and mortality of COVID-19 on the other hand. Our results are in line with, but generally more
robust than those obtained in other cross-country studies using less variables and/or smaller sample
sizes, such as Barrios et al. (2021), Gelfand et al. (2021), Kumar (2021) and Covid-19 National
Preparedness Collaborators (2022).

The relationship tends to be larger with narrower confidence intervals for the Intergroup Cohesion
Index. This finding is an original contribution to the literature because empirical studies up to now only
use variables that reflect social capital (within-group or interpersonal relations) or very general measures
of social cohesion, but do not include the intergroup dimension of social cohesion. Our finding suggests
that tolerance and respect, or even solidarity and cooperation, between different groups in a society may



CRITICAL PUBLIC HEALTH 1

be more important for the adherence to policy measures and behavioral adaptations than only trust and
cooperation between individuals. Qualitative research in countries with high distrust between groups
supports this finding, for example in India. As the WHO cautioned, racial, religious or ethnic profiling of
any kind is not useful as it leads to concealment of cases and delays in action (Down to Earth, 2020).

The results of our large cross-country sample provide four insights. First, a broad-based
measure of social cohesion, that is clearly distinct from measures of social capital, shows
strong negative correlations with COVID-19 infections and death rates. Second, intergroup
cohesion shows larger and stronger results than interpersonal relationships, suggesting that
divisiveness in societies can have a devastating public health effect. Third, our findings
indicate that the effect of social cohesion is larger than the effects of the health care system,
government capacity, a country’s level of economic development and democracy. Fourth, our
findings also suggest that the effect of social cohesion remains when inequality is added,
and that the effect of social cohesion seems to increase when the pandemic progresses over
time.

We recognize that our analysis may have some weaknesses. The measures of social cohesion that
we have used try to capture its complexity and layers, but they are not perfect. Also, our results do
not necessarily extend to other epidemics.

In conclusion, we suggest that our study provides a novel perspective on the societal
factors that have influenced the spread and mortality of COVID-19 across the world by
pointing at the role of social cohesion, and in particular the cohesion between different
social groups.

Notes

1. For example, in the case of India, research indicates that it has been undercounting COVID-19 deaths (Srinivas,
2021).

2. For the data, see: https://www.who.int/data/stories/the-true-death-toll-of-covid-19-estimating-global-excess-
mortality

3. https://isd.iss.nl/

For the combined index, please contact the authors.

5. This is a bootstrapping method to generate a stable ranking of countries on a scale between 0 and 1, as long as a
country has data for at least three indicators. The key advantage is that it generates data for a large number of
countries, as compared to an index consisting of less indicators but where all countries need to have data for
every indicator in order to calculate a statistical average.

»

6. https://info.worldbank.org/governance/wgi/

7. https://www.v-dem.net/

8. The regional grouping regressions use fixed effects estimations.

9. This result can be obtained from the authors and was not included due to lack of space.

10. We show only the results for COVID-19 infections and not death for reasons of space. Results for the
trend in the coefficient of social cohesion for COVID-19 deaths can be obtained from the authors upon
request.
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