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ABSTRACT

Background: Given that COVID-19 spreads worldwide, it has become a public health priority.
This study aims to investigate the correlation between social capital and the epidemiological
indicators of COVID-19.

Methods: This survey is an ecological study, so all studied variables are aggregated. To collect the
variables in the study, a data set was provided, which included the information of each country based
on the cumulative deaths, case fatality rate, recovery rate, and the number of performed COVID-19
tests. We drew scatter plots of the social capital for the studied countries based on COVID-19 indices.

Results: In all the studied countries, the highest cumulative incidence rate of COVID-19 cases
was in Montenegro (60310.56 per million), while the lowest cumulative incidence rate of cases
was in Tanzania (8.42 per million). The highest and lowest cumulative incidence rate of death due
to COVID-19 was in Belgium (1425.15 per million) and Burundi (0.08 per million), respectively.
Also, social capital has a significant direct correlation with the cumulative incidence rate of cases
(r=0.42, P<0.001), the cumulative incidence rate of death (r=0.31, P<0.001), and the number of
performed COVID-19 diagnostic tests per million. Social capital was correlated with recovery
and mortality rates (r=-0.21, P=0.007).
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1. Introduction

ince COVID-19 is still spreading world-

wide, it has become a public health pri-

ority [1, 2]. As of November 18, 2021,

more than 255767656 cases and more

than 5139781 deaths, and only 231171572
recovered cases of COVID-19 had been reported glob-
ally. The United States, India, and Brazil had the high-
est number of cases globally, with 48287925, 34478517,
and 21977661 total cases, respectively. These countries
had the worst hits in all aspects of the economy, medi-
cal, etc., from COVID-19 [3-9]. One of the differences
among countries in terms of death and recovery rates of
COVID-19 may be related to social factors that affect
the adherence to health principles, such as physical dis-
tancing, wearing a mask, and washing hands frequently,
which cause long-term disruptions in travel, work, as
well as social and cultural activities. However, eco-
nomic, legal, technological, geographical, and cultural
barriers can limit the government’s ability to effectively
respond to crucial public health needs [1, 10, 11]. Put-
nam conceptualizes social capital as the behavior of net-
works and social relationships characterized by trust and
reciprocal action [11-13]. Social capital considerations
appear as a powerful reference for understanding how
to improve the implementation of health interventions
to effectively expand the health services for the entire
community [10, 14, 15]. The definition of social capital
in the context of epidemics is the social resources that
have risen from networks of persistent social relation-
ships under conditions of physical isolation, such as the
COVID-19 epidemic [16-18]. Social capital has three
dimensions: networks which are the individual’s social
relationships and interactions, which are considered es-
sential components of social capital; the cooperation
norm, which is the social capital criteria; and trust, which
is an essential element for strengthening cooperation due
to the predictability of behavior of others and includes
personal and generalized trust [19, 20]. In public health,
many researchers have studied social capital as a vari-
able to improve health outcomes and a framework to
evaluate public health interventions [21-23]. Aspects of
social capital are evident in the community’s efforts in
the early phases of the epidemic and can complete the
government’s efforts.

Various studies have shown that social capital affects
the characteristics of infectious diseases, such as death
rate, recovery rate, new cases, and the number of di-
agnostic tests, just like the relative income inequality
which forms a social pattern in the distribution of infec-
tious diseases in societies [1, 24, 25]. Elgar et al. sug-
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gested that societies that are economically more unequal
and lack sufficient capacity in some dimensions of so-
cial capital experienced more deaths from COVID-19.
These findings indicate much newer cases and fewer
recovery cases due to COVID-19. In addition, social
trust and group affiliations were associated with higher
mortality due to COVID-19, probably due to behavioral
contagion and inconsistency with the physical distance
policy [1, 21]. Social capital is a crucial determinant
of health. For example, the states with lower levels of
group social capital have more deaths from COVID-19
than states with higher levels of social capital. New stud-
ies have shown COVID-19 patterns with more transmis-
sion of infection and worse health consequences due to
working conditions and overcrowded housing [26, 27].
Some research in the United States has shown mild cor-
relations between state-level income inequality and CO-
VID-19 cases, deaths, and other communicable diseases,
such as sexually-transmitted diseases and tuberculosis
[28, 29]. Social capital has received more attention in
recent decades, particularly in collaboration and innova-
tion research. Research has also recently begun to view
social capital as a potential protector against the prob-
lems caused by COVID-19. By investigating income
inequality, social bounds, and links that facilitate collec-
tive action, we can understand why some countries have
experienced fewer COVID-19 deaths and more recovery
than others. However, the benefits of social capital for
surviving an epidemic have not yet been explored [1,
10]. Therefore, the present study was conducted to in-
vestigate the correlation between social capital and epi-
demiological indices of coronavirus disease, including
the cumulative incidence rate of cases, the cumulative
incidence rate of death, performed COVID-19 tests per
million, the recovery rate, and the case fatality rate.

2. Methods

The present study investigated the relationship between
COVID-19 indices, such as the cumulative incidence rate
of cases, the cumulative incidence rate of death, the num-
ber of diagnostic tests per million, and the recovery rate
with social capital. We collected the data on COVID-19
indices available on the Worldometer website (https://
www.worldometers.info/) for the period from the first
COVID-19 report to November 30, 2020. Also, the de-
tails about COVID-19 indices and the data collected on
COVID-19 indices have been previously published [30].

Data availability was as follows, social capital data for
165 countries, the cumulative incidence rate of cases for
165 countries, the cumulative incidence rate of death for
157 countries, the number of diagnostic tests per million
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for 153 countries, the recovery rate for 159 countries,
and the case fatality rate for 157 countries. Social capi-
tal data were available on the www.solability.com web-
site in 2019 [31]. Social capital was defined as follows:
Social capital is naturally occurring social relationships
among persons which promote or assist the acquisition
of skills and traits valued in the marketplace. Social capi-
tal is also an asset that may be as significant as financial
capital in accounting for the maintenance of inequality
in our society [32].

Statistical analysis

Scatter plot of social capital was drawn in terms of CO-
VID-19 indices of the cumulative incidence rate of cases,
the cumulative incidence rate of death, the number of di-
agnostic tests performed per million, the recovery rate, and
the case fatality rate for all studied countries. The Spear-
man correlation coefficient was used to determine the cor-
relation between social capital and COVID-19 indices.

3. Results

The study showed that among the studied countries,
the highest cumulative incidence rate of COVID-19
cases was in Montenegro (60310.56 per million) and
Luxembourg (54807.89 per million), while the low-
est cumulative incidence rate of cases was in Tanzania
(8.42 per million) and in Samoa (10.05 per million).
The highest cumulative incidence rates of death due to
COVID-19 were in Belgium (1425.15 per million) and
Spain (1118.96 per million), while the lowest cumula-
tive incidence rates of death were in Burundi (0.08 per
million) and Tanzania (0.35 per million). The highest
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COVID-19 diagnostic tests performed per million were
in Luxembourg (218064 1.18 per million) and the United
Arab Emirates (1682880.81 per million). In contrast, the
lowest diagnostic tests per million were reported from
Yemen (560.05 per million) and Niger (1885.52 per mil-
lion). The highest recovery rates of COVID-19 were
in Timor-Leste (100%) and Singapore (99.86%), and
the lowest rates were in Belgium (6.48%) and France
(7.28%). The highest case fatality rates of COVID-19
were in Yemen (28.34%) and Mexico (9.54%) and the
lowest rates were in Singapore (0.05%) and Burundi
(0.15%). Also, the highest social capital was in Finland
(58.78%), and the lowest was in the Bahamas (23.91%).

Table 1 presents the correlation coefficient between
COVID-19 indices and social capital. The present study
shows that social capital has a significant direct corre-
lation with the cumulative incidence rate of cases, the
cumulative incidence rate of death, and the number
of performed COVID-19 diagnostic tests per million
(P<0.001), meaning that increasing social capital, the
cumulative incidence rate of cases, the cumulative inci-
dence rate of death and the number of performed CO-
VID-19 diagnostic tests per million also increased. So-
cial capital was inversely correlated with recovery and
mortality rates, case fatality (P=0.007), and recovery
rates (P=0.008). In countries with populations of >10
million, a significant direct relationship was observed
between social capital and the cumulative incidence rate
of the cases, the cumulative incidence rate of death, and
the number of performed COVID-19 diagnostic tests
per million (P<0.001). Social capital was inversely cor-
related with the recovery rate (P=0.03) but not the case
fatality rate (P=0.11).

Table 1. The Spearman correlation between social capital index and COVID-19 indices

All Countries Countries With 210 Million Population
Variables No (CofEELE P Comment’ No BRI P Comment
’ Coefficient ’ Coefficient
Cumulative incidence
rate of cases 165 0.42 <0.001 Moderate 86 0.44 <0.001 Moderate
(per million)
Cumulative incidence
rate of death 157 0.31 <0.001 Weak 85 0.37 <0.001 Weak
(per million)
Performed diagnostic ;55 0.47 <0001  Moderate 79 0.50 <0001  Moderate
tests per million
Recovery rate (%) 159 -0.21 0.007 Weak 81 -0.24 0.03 Weak
Case fatality rate (%) 151573 -0.21 0.008 Weak 85 0.17- 0.11 NS™
0.00-0.19: “very weak”; 0.20-0.39: “weak”; 0.40-0.59: “moderate”; 0.60-0.79: “strong”; 0.80-1.0: “very strong” LAl

" Indicates no significance.
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Figure 1. Scatter plot of correlation between social capital index and COVID-19 indices
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a: Montenegro, Luxembourg, Bahrain, Belgium, Qatar, Czech Republic, Armenia, the United States, Panama, Switzerland,
Israel, Slovenia, Spain, Georgia, France, Kuwait, Croatia, Austria, Argentina, the Netherlands, Brazil, North Macedonia, Peru,
Portugal, Chile, Bosnia and Herzegovina, Costa Rica, Moldova, Italy, Poland, Colombia, Romania, Sweden, Oman, Maldives,
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the United Kingdom, Lithuania, Hungary, Malta, Jordan, Bulgaria, Serbia, Slovak Republic, Cabo Verde, the Bahamas, Leba-
non, United Arab Emirates, Ukraine, Iceland, Russia, Ireland, Belize, Belarus, Denmark, Albania, Dominican Republic, South
Africa, Iraq, Germany, Bolivia, Libya, Azerbaijan, Paraguay, Iran, Kyrgyz Republic, Honduras, Ecuador, Saudi Arabia, Greece,
Singapore, Canada, Morocco, Estonia, Latvia, Suriname, Cyprus, Mexico, Tunisia, Nepal, Turkey, Kazakhstan, Guyana, India,
Guatemala, Norway, El Salvador, Djibouti, Namibia, Trinidad and Tobago, Finland, Sao Tome and Principe, Botswana, Ga-
bon, Philippines, Malaysia, Jamaica, Equatorial Guinea, RB Venezuela, Bangladesh, Guinea-Bissau, Uzbekistan, Indonesia, Al-
geria, Mauritania, Pakistan, Seychelles, Ghana, Uruguay, Kenya, the Gambia, Tajikistan, Afghanistan, Dominica, Japan, Egypt,
Sri Lanka, Australia, Guinea, Lesotho, Senegal, Zambia, Ethiopia, Cameroon, Nicaragua, Haiti, Cuba, Comoros, the Republic
of Korea, Zimbabwe, Madagascar, Bhutan, Mozambique, Angola, Rwanda, Syrian Arab Republic, Uganda, New Zealand,
Mauritius, Sudan, Grenada, Togo, Brunei Darussalam, Nigeria, Liberia, Malawi, Sierra Leone, South Sudan, Benin, Mongolia,
Mali, Burkina Faso, Chad, Republic of Yemen, Papua New Guinea, The Democratic Republic of Congo, Niger, China, Thai-
land, Burundi, Fiji, Timor-Leste, Cambodia, Vietham, Samoa, Tanzania

b and c: All countries in (a) except Seychelles, Dominica, Bhutan, Grenada, Mongolia, Timor-Leste, Cambodia, and Samoa
d: All countries in (a) except the United Kingdom, Spain, Sweden, the Netherlands, the Democratic Republic of Congo, and Samoa

e: All countries in (a) except Comoros, Tajikistan, Burkina Faso, Chad, Sierra Leone, Nicaragua, Algeria, Sudan, Syrian Arab

Republic, Tanzania, the Democratic Republic of Congo, and Samoa

f: All countries in (a) expect countries with < 10 million population

g and h: All countries in (a) except Seychelles, Dominica, Bhutan, Grenada, Mongolia, Timor-Leste, Cambodia, Samoa, and the

countries with < 10 million population

i: All Countries in (a) Except the United Kingdom, Spain, Sweden, the Netherlands, the Democratic Republic of Congo, Samoa,

and the countries with < 10 million population

j: All countries in (a) except Comoros, Tajikistan, Burkina Faso, Chad, Sierra Leone, Nicaragua, Algeria, Sudan, Syrian Arab
Republic, Tanzania, the Democratic Republic of Congo, Samoa, and the countries with <10 million population

Figure 1 shows the scatter plot of the social capital in-
dex by cumulative incidence rate of cases, the cumula-
tive incidence rate of death, the number of performed
diagnostic tests per million, recovery rate, and case fatal-
ity rate in all countries and countries with populations of
>10 million. In all countries, the highest R? was observed
in case fatality rate (CFR) and the number of performed
COVID-19 diagnostic tests per million (R*=0.221). In
countries with a population of >10 million, the highest
R? was observed in the number of performed COVID-19
diagnostic tests per million (R?=0.247) and the cumula-
tive incidence rate of cases (R=0.191).

Figure 2 illustrates the box plot of the social capital in-
dex and COVID-19 indices. The horizontal line within
the box represents the median. The box and error bars
indicate the interquartile range and range, respectively.

4. Discussion

Consistent with Elgar et al. study, our study showed an
inverse correlation between social capital and case fatal-
ity rate because, with the expansion of the social network,
which is a subset of social capital, a person trusts others
more and, as a result, has a greater desire to communi-
cate with them. Also, at older ages, the desire of people
to participate more in social activities and adherence to

physical distancing, which is one of the preventive factors
of COVID-19, decreases among them. These factors will
lead to an increase in the number of patients and death.
Therefore, the World Health Organization (WHO) and the
Centers for Disease Control and Prevention (CDC) state
that people 65 years and older are more likely to get CO-
VID-19 due to chronic diseases. Therefore, they recom-
mended that these people be vaccinated first. They con-
cluded that adults 65 and older who received both doses of
either Pfizer-BioNTech or Moderna COVID-19 vaccines
showed a 94% reduced risk of COVID-19-related hospi-
talization. An evaluation was conducted at 24 hospitals
in 14 states under real-world conditions, January-March
2021 [1, 33-35]. Another study suggests that countries
with higher social capital had lower mortality and recovery
rates for COVID-19, which is consistent with the present
study. This result may be because countries with high so-
cial capital performed more COVID-19 diagnostic tests,
which led to greater identification of patients with COV-
ID-19 and reduced mortality [14]. Cary Wu et al. reported
that countries with higher social capital were better able
to respond to the pandemics. Thus, countries with higher
social capital had higher cumulative incidence rates of
cases and cumulative incidence rates of death. Also, high
social capital in these countries has led to an increase in
the number of diagnostic tests performed for COVID-19
and positive tests; therefore, increasing social capital can
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Figure 2. Box-plot of social capital index and COVID-19 indices

affect all these factors, which is similar to the findings of
the present study. WHO argues that polymerase chain re-
action (PCR) testing is more accurate than rapid antigen
testing, but in the case of the COVID-19 pandemic, these
tests will also be valuable and useful. Therefore, it can
be said that countries with higher social capital use PCR
tests more, and countries with less social capital use rapid
antigen tests. This will lead to accurate and rapid diag-
noses of COVID-19 disease in countries with high social
capital [36-38]. A study on the impact of social capital on
individual responses to COVID-19 presented that social
networks in countries with large populations and higher
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social capital harmed adherence to physical distancing,
which led to an increased number of diagnostic tests and
positive tests; as a result, these factors would also have
an undesirable effect on the cumulative incidence rates of
cases and deaths [18, 39-41]. One of the possible reasons
for the relationship between social support and the cumu-
lative incidence rate of fatalities can be that with the in-
crease in social support, the number of people for corona
diagnostic tests has increased. As a result, the number of
positive cases has increased, further increasing the num-
ber of deaths. This result needs to be further investigated
using analytical studies. Studies similar to ours showed
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that social capital had many advantages during a crisis
and pandemic scenario. Societies with high social capi-
tal responded to pandemics more efficiently than societ-
ies with low social capital. The mortality rate was lower
in societies with high social capital; therefore, increasing
social capital indicators is emphasized. Social capital is
associated with more diagnostic tests performed in these
communities but is inversely related to the recovery rate
[42-44]. Other studies consistent with the present study
exhibited that social capital and community health indices
were negatively correlated with COVID-19 growth rate at
both state and country levels, and increasing social capital
was related to the slower spread of COVID-19 infection
and more adherence to physical distancing protocols re-
sulting to decreased case fatality rate [45, 46].

5. Conclusion

Considering that social capital has a statistically sig-
nificant relationship with the indices of case fatality
rate, recovery rate, cumulative incidence rate of cases
and death, it is possible to increase social capital with
appropriate interventions by relevant individuals and
organizations to improve the pandemic management in
different countries.

Strength and limitation

The strength of the present study is that the relation-
ship between social capital and COVID-19 indices was
examined in 165 countries for the first time. But the
limitation of this study is the use of ecological data and
the possibility of ecological fallacy. Another study limi-
tation was the lack of information on social capital in
some countries.
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