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A B S T R A C T   

This is the study of economic impacts in the context of social disadvantage. It specifically considers economic 
conditions in regions with pre-existing inequalities and examines labor market outcomes in already socially 
vulnerable areas. The economic outcomes remain relatively unexplored by the studies on the COVID-19 impacts. 
To fill the gap, we study the relationship between the pandemic-caused economic recession and vulnerable 
communities in the unprecedented times. More marginalized regions may have broader economic damages 
related to the pandemic. First, based on a literature review, we delineate areas with high social disadvantage. 
These areas have multiple factors associated with various dimensions of vulnerability which existed pre-COVID- 
19. We term these places “multi-dimensional social disadvantaged areas”. Second, we compare employment and 
unemployment rates between areas with high and low disadvantage. We integrate geospatial science with the 
exploration of social factors associated with disadvantage across counties in Tennessee which is part of coro
navirus “red zone” states of the US southern Sunbelt region. We disagree with a misleading label of COVID-19 as 
the “great equalizer”. During COVID-19, marginalized regions experience disproportionate economic impacts. 
The negative effect of social disadvantage on pandemic-caused economic outcomes is supported by several lines 
of evidence. We find that both urban and rural areas may be vulnerable to the broad social and economic 
damages. The study contributes to current research on economic impacts of the COVID-19 outbreak and social 
distributions of economic vulnerability. The results can help inform post-COVID recovery interventions strategies 
to reduce COVID-19-related economic vulnerability burdens.   

1. Introduction: social disadvantage 

Pandemics create severe disruptions to a functioning society. The 
economic and social disruptions intersect in complex ways and affect 
physical and mental health and illness (Wu et al, 2020). Additionally, 
loss of jobs, wages, housing, or health insurance, as well as disruption to 
health care, hospital avoidance, postponement of planned medical 
treatment increase mortality, e.g., premature deaths (Kiang et al., 2020; 
Petterson et al., 2020). The COVID-19, misleadingly labelled the “great 
equalizer” implies everyone is equally vulnerable to the virus, and that 
the economic activity of almost everyone is similarly impacted regard
less of social status (Jones & Jones, 2020). We set out to answer whether 
economic vulnerability is equally distributed during the 
COVID-19-caused economic recession or whether is it based on struc
tural disadvantages? Is the social distribution of economic vulnerability 
magnified in regions with pre-existing social disparities, thus, creating 
new forms of inequalities? Knowledge of what areas experience the 
greater economic burden will help identify the most economically 

vulnerable communities relevant to post-COVID recovery interventions 
(Qian and Fan, 2020). 

Current studies on the impacts of COVID-19 largely focus on medical 
aspects including the COVID diagnosis and treatment (Cai et al., 2020; 
Kass et al., 2020; O’Hearn et al., 2021; Price-Haywood et al., 2020). 
Non-medical urban research primarily concentrates on the impact of 
COVID on cities by studying factors related to environmental quality 
including meteorological parameters, and air and water quality (Sharifi 
and Khavarian-Garmsir, 2020). COVID-related socio-economic impacts 
on cities are relatively less well studied, especially during the later stages 
of the recession. 

Many pre-pandemic disparities unfold during COVID-19. To illus
trate, residents of Black and Latino communities are suffering dispro
portionately higher unemployment rates, greater mortality due to the 
COVID-19 (Thebault, Tran, & Williams, 2020; Wade, 2020), higher 
hospitalizations (O’Hearn et al., 2021) and financial troubles. In 
contrast, some attributes make persons and communities more resilient. 
In China’s context, these include higher worker education and family 
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economic status, membership in Communist Party, state-sector 
employment, and other traditional markers. These factors protect peo
ple from the pandemic-related financial stress and diminish its adverse 
economic effects (Qian and Fan, 2020). Building on these recent studies 
on economic impacts, this social justice research focuses on areas with 
pre-existing social disadvantages. We study the role of social disadvan
tage and its impact on labor market during the COVID. 

The distribution of economic vulnerability may potentially be 
related to COVID-19 conditions including those of economic burdens for 
people living in the pandemic epicenters (Creţan and Light, 2020). 
Similarly, socio-economic disruptions create “a characteristic mosaic 
pattern in the region” (Krzysztofik et al., 2020, p. 583). The disruptions 
are strongly correlated with the spatial distribution of the 
COVID-19-related health effects. This study is set in Tennessee which is 
part of coronavirus “red zone” states of the US southern Sunbelt region. 
It is among the U.S. states with the highest rates of cases per capita, with 
137,829 cases per 1 million people, or the 6th highest as of August 13, 
2021 (Worldometers, 2020; https://www.worldometers.info/coro 
navirus/country/us/). The study seeks to explore the impacts of social 
disadvantage on economy. The impact is measured by employment and 
unemployment in unprecedented times in the US context of prolonged 
disruptions to the health system, society, and economy intersecting in 
complex ways (Kiang et al., 2020). We answer the following questions: 
(1) Do communities with high social disadvantage already burdened 
pre-COVID-19 by the lack of income, healthcare access, lacking re
sources, have less jobs available during the COVID-19 pandemic? (2) Do 
these areas simultaneously experience higher unemployment compared 
with other areas in the context of the pandemic? 

The paper is organized as follows: Section 1 introduces the topic, 
provides the background information on social disadvantage and a brief 
description of the study implementation. It further discusses the links 
between employment and unemployment, and coronavirus, respec
tively, and introduces the study area. Section 2 describes in detail ma
terials and methods used in the study. Section 3 provides the theory and 
calculations. Section 4 reports the results, and Section 5 offers a dis
cussion. Finally, the paper concludes with conclusions found in Section 
6. 

1.1. Background 

Certain socio-economic and demographic conditions burden some 
communities more than others including racial and ethnic minorities, 
lower-income groups, and rural residents. The conditions include lack
ing economic opportunities and other inequalities (Petterson et al., 
2020) caused by social environment. Prior to the pandemic, it was 
challenging to live in areas with high social disadvantage where resi
dents already have increased vulnerability to poor health due to greater 
psychosocial stress such as discrimination, unhealthy behaviors, and 
poorer health status (Hajat et al., 2015). This is true for poor, margin
alized communities elsewhere as spatial segregation of disadvantaged 
and marginalized communities decreases life opportunities for their 
members who have limited relationships with broader communities 
(Méreiné-Berki et al., 2021). Within the context of studying disadvan
taged urban communities, a recent work by Creţan et al. (2020) focused 
on the everyday manifestations of contemporary stigmatization of the 
urban poor using the case study of the Roma people who have been 
historically subject to state discrimination, ghettoization, inadequate 
access to education, housing, and the labor market for many decades in 
the past in multicultural urban societies of Central and Eastern Europe. 
The inequalities may persist and even increase if left unaddressed during 
pandemics (Wade, 2020) leading to stark COVID-19-related health and 
economic disparities. Indeed, during the COVID-19, economic impacts 
of the pandemic disproportionately affect marginalized groups. The 
impact of coronavirus was harsh for those people as many of the already 
existing disparities unfold during COVID-19: black communities in the 
United States are disproportionately affected by higher death rates due 

to the COVID-19 virus (Thebault et al., 2020), unemployment, and 
financial stress. Other growing COVID-19 research similarly suggests 
that elsewhere outside of the United States, areas that were disadvan
taged prior to the pandemic with high rates of poverty and unemploy
ment tended to be affected the strongest by the COVID-19 with the 
largest concentration of cases, while other spatially segregated 
ethnicity-based communities (e.g., the Roma) that have been vulnerable 
decades prior to COVID-19, saw an increase in the existing discrimina
tion and stigmatization experiencing greater marginalization even dur
ing the current COVID-19 pandemic period (Crețan & Light, 2020). 

To achieve greater economic stability, and secure a dynamic labor 
market, countries in the global north and south for several decades have 
been increasing service employment much of which is low wage. The 
recent book Corona and Work around the Globe (Eckert and Hentschke, 
2020) describes the tremendous impact of the pandemic on human life 
and livelihoods as it sheds light on various experiences of workers 
during COVID-19 in various countries. Among the dramatically different 
cases worldwide, Germany which for decades has been promoting the 
low-wage sector to combat unemployment, provides a good example. 
The official approach to handling a disease differed substantially 
depending on whether the infected individuals were working people 
from the low- or upper-wage sector of the economy: applying a strict 
lockdown to the entire high-rise building where ethnic workers lived 
and preventing them from going to work in the former case and granting 
permission to work from home in the latter (Mayer-Ahuja, 2020). The 
plight of the agricultural migrant workers who come to Germany from 
Eastern and Southeastern Europe, subjected during the pandemic to low 
wages or no payments and poor working and living conditions, however, 
is shared among the workers of low-wage sector across all countries who 
are more likely to get infected due to higher exposure and direct contact, 
but often experience unfair treatment based on ethnicity, migration and 
class status. 

In yet another case set in the U.K., disadvantaged households have 
experienced intensified disadvantage during the COVID-19 as they could 
not access vital necessities, already stretched for resources pre-COVID- 
19. As provision of services or employment was discontinued due to 
their closure, disadvantaged households had significant impacts on their 
income level, mental health and wellbeing, education, nutrition, and 
domestic violence. In the absence of the key support of public in
stitutions including schools, community centers, and social services, 
care for the most vulnerable members such as elderly, children, the 
disabled, have been absorbed by households (Bear et al., 2020). 

Another aspect experienced by workers during the pandemic is the 
total loss of earnings which is especially harsh in places with precarious 
employment even under normal circumstances. Informal workers in 
India who represent the vast majority of working population (over 
93%), with no social security benefits and absent job security, experi
enced prolonged periods of time of no work due to lockdown and sus
pended transport services preventing them from getting to their 
workplaces, many on the verge of starvation (Banerjee, 2020). This 
study looks into this aspect of COVID-19 economic impacts and confirms 
the findings of the growing COVID-19 research. 

However, not only the poorest and marginalized people, but also 
marginalized regions are more likely to suffer from broader social and 
economic damages related to the pandemic compared with more priv
ileged areas (Creţan and Light, 2020; Krzysztofik et al., 2020). When 
disadvantages combine, it may lead to environment-driven COVI
D-19-related disparities in health. Besides a direct health effect, disad
vantaged communities are disproportionally experiencing other side 
effects of COVID-19 such as negative labor market outcomes including 
forced unemployment, loss of income and social isolation. Studies found 
the extreme vulnerability of cities and urban areas exposed during the 
global pandemic (Batty, 2020; Gössling et al., 2020). We argue that rural 
areas may be equally vulnerable to the broad range of social and eco
nomic damages if there is a spatial concentration of factors related to 
various dimensions of vulnerability. 
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This study is situated in the context of social disadvantage. Prior 
studies developed the methodology of the delineation of disadvantaged 
residential communities proxied by low-income workers (Antipova, 
2020). Disadvantaged low-income workers can be defined as those with 
inadequate access to material and social resources in the study area. 
However, this is a narrow approach which uses only a single dimension 
of a disadvantage, that of worker low earnings and misses other social 
inequality indicators. Accordingly, an approach adopted in this study 
identifies areas where socio-economic and demographic attributes each 
associated with multiple dimensions of social disadvantage are spatially 
co-locating. Spatial segregation of disadvantaged and marginalized 
communities decreases life opportunities for their members who have 
limited relationships with wider communities (Méreiné-Berki et al., 
2021). We identify these attributes based on a thorough literature re
view. Thus, we simultaneously consider multiple factors associated with 
disadvantage capturing a multi-dimensional social disadvantage. To 
meet the objective, we integrate geospatial science with the exploration 
of predictive geographic and social factors associated with disadvantage 
across counties in TN. The geospatial analysis includes point interpola
tion within the Geographic Information System (GIS) environment for 
the generation of a surface from a sample of social disadvantage values. 
This allowed us to visualize the spatial extent of disadvantaged com
munities. The focus is on labor market outcomes which are important 
indicators of society well-being. We study the association between 
pre-existing inequalities and COVID-19-related employment and un
employment rates. Thus, we identify the role of social disadvantage on 
labor market conditions in the context of the ongoing pandemic-caused 
economic recession. 

Prior research determined the key metrics of social disadvantage. 
Conditions contributing to various aspects of disadvantage include 
poverty, occupations with low earnings, low rent, segregation and 
discrimination-related residential concentrations of minorities, and 
exposure to poor air quality (Bullard, 2000). The recent 
COVID-19-related literature focuses on the separate effect of minorities, 
Hispanics, crowded households, dense areas, obesity, poverty, air 
pollution exposure and identifies those as important COVID-19 health 
risk factors (Finch & Hernández Finch, 2020; Golestaneh et al., 2020; 
Han et al., 2020; Millett et al., 2020). These community-level variables 
result in neighborhood disadvantage comprising sub-standard housing 
quality, crowded conditions, poverty- and violence-caused stress which 
combined increase the risk of disease and other negative outcomes in life 
among socially disadvantaged groups (Malhotra et al., 2014). The de
mographic and socio-economic attributes selected to represent the 
various aspects of social disadvantage in this research include minorities 
and ethnicities, poverty, housing crowdedness, educational attainment, 
underlying population health conditions, and pre-COVID-19 unem
ployment which may collectively drive a greater vulnerability to the 
COVID-19 infection and mortality as well as loss in employment and 
higher unemployment. It is challenging to isolate the separate effects of 
the multiple risk factors. By “critically analyzing the theoretically 
intended meaning of a concept” (Song et al., 2013), a composite variable 
can be created to logically represent a multi-dimensional social 
disadvantage. 

The following subsection briefly describes study implementation. 
First, we locate areas of disadvantage where multiple factors associated 
with various aspects of disadvantage co-locate spatially and term these 
places “multi-dimensional social disadvantaged areas”. Then, we 
examine how employment and unemployment were impacted in these 
already socially vulnerable areas. We map geographical inequalities in 
employment and unemployment rates during the period of COVID-19- 
related economic recession. For the first objective, we identify socially 
disadvantaged counties within TN which is part of coronavirus “red 
zone” states of the US southern Sunbelt region applying consistent 
criteria. For the second objective, we compare employment and unem
ployment outcomes between areas with high and low disadvantage. 

1.1.1. Employment and coronavirus 
This subsection discusses the role of employment and how it was 

impacted by the COVID-19-caused economic recession. The literature 
recognizes the complex interrelationship between employment and 
overall health and well-being. Negative COVID-19 impacts on urban 
economy include loss of citizens’ income, while movement restrictions 
and ‘stay home’ measures adversely impacted tourism and hospitality 
and small- and medium sized businesses due to the closure of markets, 
food outlets and social spaces (Wilkinson et al., 2020). 

Millions of essential or blue-collar workers are still doing their jobs 
out of necessity and because they cannot telecommute and work jobs 
that cannot be done from home and have higher exposure to the virus. 
Some racial groups disproportionally have jobs that do not allow them to 
work from home and where social distancing is a challenge. Prior studies 
find that workplaces of low-income individuals tend to be close to their 
residential spaces, and disproportionately concentrated in lower-wage 
industries such as hospitality and retail services (Antipova, 2020). 
These industries commonly represent essential services experiencing 
higher exposure to the COVID virus through workplaces. At the same 
time, minorities and lower-income groups often live in inner-ring sub
urbs with older housing and aging infrastructure (Antipova, 2020) in 
multiunit structures and in multigenerational households which inhibit 
the ability to practice social distancing increasing the risks of disease 
occurrence and deaths (Qualls et al., 2017). In addition, minorities and 
lower-income groups have fewer options for protecting both their health 
and economic well-being (Gould and Wilson, 2020). Nearly two-thirds 
of Hispanic people (64.5%) considered at high risk for coronavirus live 
with at least one person who is unable to work from home, compared to 
56.5% of black and less than half (47%) of white Americans, according 
to a recent study (Selden and Berdahl, 2020). 

Despite the pandemic-induced layoffs, job hires have occurred by 
major retailers such as Walmart and e-commerce giant Amazon, and 
takeout and delivery-based services such as Domino’s Pizza and Papa 
John’s which may become permanent positions. These workplaces may 
match the job skill sets of low-income residents of vulnerable commu
nities. However, oftentimes many low-income workers benefitted less, 
even when jobs were created during the COVID-19. To illustrate, big 
technology companies (i.e., communication services: Netflix, Tencent, 
Facebook, T-Mobile; information technology: Microsoft, Nvidia, Apple, 
Zoom Video, PayPal, Shopify; consumer discretionary: Amazon, Tesla, 
Alibaba, etc.) prospered in the pandemic with the financial success 
measured by equity value added (Financial Times, 2020). Workers who 
lost jobs in low-income segment such as hospitality sector may be hired 
by retailers such as Kroger or CVS. However, many others from the 
communities with high social disadvantage may not have a skill set 
needed at technology firms that benefit from the working from home 
trend and hire skilled workers including software engineers and product 
designers. Cross-industry employment shifts plays a minor role in total 
job creation, while employer-specific factors primarily account for job 
reallocation (Barrero et al., 2020). 

1.1.2. Unemployment and coronavirus 
This subsection discusses how unemployment was impacted by the 

COVID-19-caused economic recession. An economic recession occurs 
when there is a substantial drop in overall economic activity diffused 
throughout the economy for longer than a few months. While past re
cessions were driven by an inherently economic or financial shock, the 
current recession is caused by a public health crisis (Weinstock, 2020). 
COVID-19 caused a drop in consumer demand across all industrial sec
tors resulting in economic recession and massive unemployment where 
not only hourly workers but salaried professionals lost their jobs (Pet
terson et al., 2020). A range of factors contributed to the spatial varia
tion in economic damage including the share of jobs in industries 
delivering non-essential services to in-person customers (Dey and Loe
wenstein, 2020), declines in personal consumption caused by individual 
fears of contracting COVID-19 (Goolsbee and Syverson, 2020), and the 
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implementation of social policies including stay-at-home orders and 
business shutdowns (Gupta et al., 2020). 

Unemployment rate is defined as a percentage of unemployed 
workers in the total labor force. The rate is published monthly by the 
Bureau of Labor Statistics (BLS) which uses both the establishment data 
(captured by the Current Employment Statistics program) and house
hold surveys (Current Population Survey) to generate the labor market 
data (Bureau of Labor Statistics (BLS), 2020b). A person is unemployed 
if they were not employed during the survey’s reference week and who 
had actively searched for a job in the 4-week period ending with the 
reference week, and were presently available for work (BLS, 2020b). 

Caused by the COVID-19, the unemployment rate reached a peak in 
April 2020 at 14.7% nationwide, an unprecedented joblessness amount 
since employment data collection started in 1948. It exceeded the pre
vious peaks during the Great Recession and after (Falk et al., 2020). The 
official unemployment rate may have been over 20%, since the actual 
level of joblessness could have been understated due to local unem
ployment rate measurement errors (Coibion et al., 2020). In addition, 
the unemployment rate was understated due to a geographically wide
spread misclassification of those who was not at work but considered 
employed and non-inclusion of labor force non-participants who still 
counted as employed (Bureau of Labor Statistics (BLS), 2020a). Further, 
the COVID-19 caused the rapid rate of change in unemployment at the 
national level challenging accurate forecast of the monthly unemploy
ment rate (Weinstock, 2020). 

Overall, current unemployment (using the most recently available 
county-level data at the time of writing for December 2020) is still 
elevated and is almost twice as high as it was back in February 2020 
which represented the business cycle peak with the peak of payroll 
employment. March 2020 was the first month of the subsequent current 
economic recession as declared by The National Bureau of Economic 
Research (NBER, 2020) caused by the COVID-19 pandemic which 
turned out the worst downturn after the Great Recession. As Fig. 1 shows 
using the Current Population Survey data (Series ID: LNS14000000) 
from the BLS, during the prior recessions the unemployment rate rose 
gradually reaching its peak, and in the pandemic-caused recession it 
increased unprecedentedly to its peak over one month, from March 2020 
to April 2020 by 10.3% (from 3.5% in February 2020 to 4.4% in March 
2020 to 14.7% in April). After that, the rate declined as workers 
continued to return to work to 6.3% in December 2020. 

Some communities can absorb the impact of economic downturns 
due to more favorable economic and social factors protecting residents 
from adversity. Yet other communities are witnessing the effect of rising 
unemployment in the time of COVID-19. Loss of income and livelihood 
has further effects: as wages drop, more people are forced into poverty 
while simultaneously people’s health is impacted. Unemployment im
pacts all-cause mortality. Fig. 2 presents the dynamics of unemployment 
distribution across counties in TN for the selected months. Shown are 
pre-COVID-19 unemployment rates as of August 2019 (Fig. 2a), fol
lowed by May 2020 (Fig. 2b) where even the lowest levels of 

unemployment exceed the highest rates of the pre-pandemic period even 
in wealthy counties around Nashville (seen in the legend entries), 
August 2020 (Fig. 2c), and September 2020 (Fig. 2d). The overall un
employment abates somewhat during the later stage, and the general 
spatial pattern resembles that of the pre-COVID-19 period with higher 
unemployment concentrated in the southwestern corner of the state 
around Memphis. 

1.1.3. Study area 
Tennessee is home to large cities including Nashville (the county 

seat), Memphis, Knoxville and Chattanooga. Despite urban diversified 
economy, there was a steep decline in the number of international and 
domestic tourists impacting urban economy. Among cities listed above, 
Memphis, located in Shelby County, is a shrinking city with a declining 
population base. Urban shrinkage makes cities more vulnerable due to 
very negative impacts on urban economy. Shrinking cities are charac
terized by higher unemployment rates, depopulation (as people with 
higher economic and social status leave elsewhere), and a higher share 
of older people (increasing a share of individuals with underlying health 
conditions) (Haase et al., 2014; Hartt 2019; Hoekveld 2012; Krzysztofik 
et al., 2020). The shrinking cities have higher exposure to extreme so
cioeconomic phenomena, including financial stress due to the decreases 
in the city’s budget. Decreasing budget in its turn has further urban 
development implications since implementation of some plans deemed 
of lesser priority such as environmental and cultural may be delayed and 
cancelled altogether (Kunzmann, 2020; Sharifi and Khavarian-Garmsir, 
2020). 

Tennessee is one of the US southern Sunbelt states which had 
infection surges since summer 2020 due to the aggressive push for 
economy opening by then-President Trump administration. The 
pandemic has affected unemployment for every state in the United 
States (Falk et al., 2020). Fig. 3 portrays selected industries impacted by 
the economic recession in Tennessee using seasonally adjusted data on 
employees on nonfarm payrolls for November 2019 (as a base period), 
September–November 2020. Unemployment rates concentrate dispro
portionately in sectors providing in-person non-essential services where 
some demographic groups are overrepresented. This results in sub
stantially higher unemployment rates for those workers (Cortes and 
Forsythe, 2020; Fairlie, 2020). Accordingly, it can be seen in Fig. 3 that 
in Tennessee, among the reported industries, leisure and hospitality has 
suffered the most, followed by jobs in government, education and health 
services, professional and business services, and trade, transportation, 
utilities. There was a slight increase in jobs in financial activities from 
2019 to 2020 (Bureau of Labor Statistics (BLS), 2020a). The hardest hit 
industries tend to employ demographic groups such as women, minor
ities, low-income workers, and younger workers who have experienced 
greater job losses (Murray and Olivares, 2020). 

Fig. 1. U.S. Historical unemployment rate for workers 16 years and over, January 1948 to December 2020, % (seasonally adjusted).  
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2. Materials and methods 

In the absence of fine-scale monthly data on employment and un
employment, we sourced county-level data from the Bureau of Labor 
Statistics (BLS) to track monthly changes in employment and unem
ployment in Tennessee (retrieved from https://www.bls.gov/lau/). 
Labor force data were extracted from this official primary source. 

We used a comparative assessment approach to analyze the COVID- 
19-based labor market outcomes including the rates of COVID-19- 
related employment and unemployment attributable to social disad
vantage conditions. For this, we stratify data based on community 
disadvantage status, and combine data in a comparative assessment 
framework. We proceed and identify disadvantaged communities using 
the methodology described below. Next, we test the hypothesis that in 
areas with high social disadvantage where more essential workers are 
more likely to reside, the unemployment is higher while employment 
opportunities are lower by comparing unemployment and employment 
rates within these communities to those of more privileged 

communities. 

3. Theory/calculation 

We focus on the areas where the multiple risk factors identified in the 
recent literature co-locate spatially and term these places “multi-dimen
sional social disadvantaged areas”. We carried out a rigorous literature 
review of the variables to stand in for social disadvantage in this 
research. The following demographic and socio-economic factors have 
been selected to represent community’s vulnerability: (1) Minorities and 
ethnicity; (2) Crowded households; (3) Poverty; (4) Education; (5) Un
derlying medical conditions (obesity); and (6) Unemployment. For the 
1st variable, minorities and ethnicity, we used percent minority popula
tion and Hispanic ethnicity as studies commonly use race and ethnicity 
as vulnerability metrics (as explained in Section 2 Background infor
mation). For the 2nd variable, crowded households, we used percent 
households that are multigenerational as an indicator of crowdedness, 
and thus, indicating area’s disadvantage with a high share of such 
households. For the 3rd variable, poverty, we chose percent of house
holds below 100% of federal poverty level which is also known as the 
poverty line. It is an economic measure of income. The poverty guide
lines are updated annually by the US Department of Health and Human 
Services to indicate the minimum income needed by a family for hous
ing, food, clothing, transportation, and other basic necessities and to 
determine eligibility for certain welfare benefits. This measure was used 
because less affluent and less privileged households have fewer means 
and less access to various resources to cope with the effects of financial 
crises (Pfeffer et al., 2013). Low-income households may be especially 
vulnerable to wage losses during the outbreak (Qian and Fan, 2020). For 
the 4th variable, education, we used percent of population with less than 
high school diploma since lower educational attainment is an indicator 
of poverty and thus captures social disadvantage, while workers with 
better education have higher economic resilience when challenged with 
a large-scaled social shock (Cutler et al., 2015; Kalleberg, 2011). For the 
5th variable, underlying medical conditions, we used percent population 
with obesity as the top risk for COVID-19-related hospitalization. Sup
ported by several lines of evidence, both domestically and internation
ally, obesity may predispose to more severe COVID-19 outcomes 

Fig. 2. Dynamics of unemployment rate across counties in TN for selected months: (a) August 2019, (b) May 2020; (c) August 2020; (d) September 2020.  

Fig. 3. Employees on nonfarm payrolls by selected industry sector, seasonally 
adjusted, in TN. 
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(O’Hearn et al., 2021). Finally, for the 6th variable, unemployment, un
employment rate (averaged from August 2019 to January 2020 to adjust 
for seasonality) was used as a marker of overall vulnerability as it is 
linked to overall mortality. Further, regions with higher unemployment 
are more susceptible to business-cycle fluctuations, and thus, are more 
socially and economically vulnerable. 

These socio-economic and demographic attributes (minority popu
lation, Hispanic ethnicity, federal poverty level, crowded households, 
adult obesity, lower educational attainment, and unemployment) have 
been used in this research to create a composite variable to represent a 
multi-dimensional social disadvantage (also referred to as vulnera
bility). Due to different variances in the original variables, we stan
dardized them to prevent a disproportionate impact which may be 
caused by any one original variable with a large variance. The z-score 
transformation was applied by averaging the original variables and 
computing z scores with a mean of 0 and values ranging from negative to 
positive numbers (Song et al., 2013). 

Thus, the original variables were converted to z-scores to preserve 
the distribution of the raw scores and to ensure the equal contributions 
of the original variables. Next, we created a composite variable 
capturing a multi-dimensional social disadvantage. It was calculated by 
summing standardized z-scores of the original risk factors. The higher 
value can be interpreted as higher disadvantage while the lower value 
means more privileged communities. Based on the frequency distribu
tion of values of the composite variable, we established a cut-off value 
for the composite variable to designate communities with high or low 
exposure to social disadvantage. We used the following method to 
determine the cut-off value of the composite variable. The values greater 
than 3.38 correspond to 1 standard deviation above the mean (or, the 
88th percentile in the value distribution) indicating communities in the 
top 12 percent of social disadvantage and therefore, a higher share of 
factors contributing to disadvantage. This value was used to differen
tiate communities according to their disadvantage status. We identified 
twelve counties with high social disadvantage (N high = 12), and other 
counties represent more privileged communities (N low = 83). To test 
whether the taken approach correctly identifies disadvantaged com
munities, we conducted a Wilcoxon two-sample test for the variables of 
interest (Table 1). We report the results of the estimates in the following 
section. The above socio-economic and demographic population char
acteristics come from the 2018 American Community Survey (ACS) 5- 
year data, an annual nationwide survey conducted by the US Census 
Bureau, available for various geographic units and applied for areal 
units within the study area (U. S. Census Bureau, 2020). 

4. Results 

The basic descriptive demographic and socio-economic characteris
tics of the TN population are shown in Table 1. It includes the summaries 
for communities with high and low social disadvantage allowing to 
compare the variables of interest between these communities. The 
following variables are reported: percent African American, percent 
Hispanic, median income, percent of people over 25 years who are less 

than high school graduates, estimated percent of obese adults, percent 
households below 100% of federal poverty level, and percent of multi- 
generation households. The factors comprising social disadvantage 
were statistically significantly different than those extant in more priv
ileged counties. Compared with the general TN population, the disad
vantaged cohort was generally more likely to be of non-Hispanic Black 
race; more impoverished; with less educational attainment, more obese, 
and had more households with crowded conditions. 

To visualize social disadvantage and show how it varies across the 
space, we used our sample of social disadvantage measurements and 
created a surface of social disadvantage within the study area using the 
Geographic Information System (GIS). The interpolated surface was 
derived from an Inverse Distance Weighted technique (Watson and 
Philip, 1985). Fig. 4 presents the surface illustrating that both urban and 
rural counties in Tennessee are subject to social disadvantage. 

We examined how unemployment changed from August 2019 to 
December 2020. Currently, all counties have substantially higher un
employment compared with that prior to COVID. Fig. 5 presents the 
results of the Nonparametric One-Way ANOVA test showing the distri
bution of Wilcoxon scores for unemployment rate for all counties in 
Tennessee combined, regardless of social disadvantage status, for 17 
months. A statistically significant difference is found for unemployment 
rates between the pre-COVID period and the period since April 2020, 
with current unemployment rates although decreased but still signifi
cantly higher compared with those prior to the recession. 

We compared employment and unemployment rates for Tennessee 
counties stratified by the type of social disadvantage separately for each 
month. Fig. 6 presents the average employment and unemployment 
rates by community disadvantage from August 2019 to December 2020 
in a graphical form. The results of the non-parametric Wilcoxon test for 
employment and unemployment rates are presented in Table 2. Pre- 
COVID and before the unemployment peak in April 2020, commu
nities with high social disadvantage consistently had less jobs and 
greater unemployment, which we tested statistically and found a sig
nificant difference for both outcomes of the labor market between 
communities by their disadvantage status (Table 2). Shown in Table 2, in 
April and May 2020, during the peak of unemployment and immediately 
after, unemployment rates observed in both types of communities were 
high with no statistical difference. In June, the differences again became 
prominent, when there were more jobs available in more advantaged 
areas and employment rate remained consistently greater in areas with 
less disadvantage. Also in June, unemployment rate remained consis
tently greater in areas with higher disadvantage. This month saw the 
greater difference in both outcomes since the COVID-19 than pre- 
pandemic (supported by higher p-values). Compared with all TN pop
ulation, residents of disadvantaged counties had less jobs available and 
were more likely to be unemployed during all periods except for April 
and May. 

We examined the percent change in both labor market outcomes. 
Fig. 7 presents the percent change in mean employment (Fig. 7a), and 
mean unemployment by community disadvantage (Fig. 7b). The percent 
change in employment and unemployment was relatively small in both 

Table 1 
Descriptive statistics.  

Variable All counties in TN Social Disadvantage Wilcoxon Two-Sample Test Kruskal-Wallis Test 

High (N = 12) Low (N = 83) Wilcoxon Scores (Rank Sums) for Variables Pr > ChiSq 

Mean Mean Mean Statistic Z Pr > z Pr>|z| Chi-Square 

Black, % 7.4 20.3 5.5 1785 2.73 0.003 0.006 7.47 0.006 
Hispanic, % 3.5 4.2 3.3 607 0.34 0.36 0.73 0.12 0.72 
Median Income 23587.3 21353.6 23910.2 397 − 2.0 0.023 0.046 4.02 0.045 
Less than high school graduate, % 16.4 20.7 15.8 883 3.4 .0003 0.0006 11.8 0.0006 
Estimated obese adults, % 34.1 36.04 33.8 932.5 3.99 <.0001 <.0001 15.97 <.0001 
Below poverty 100%, % 17.9 22.5 17.2 909 3.72 <.0001 .0002 13.9 .0002 
Multi-generation HH, % 4.1 4.8 4.06 776 2.24 0.0127 0.0255 5.02 0.0251  
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types of community during the pre-COVID period. However, the overall 
fluctuations in both conditions were greater in communities with high 
social disadvantage (evidenced by a greater range between ups and 
downs for disadvantaged communities shown with the black-colored 
symbols). On the other hand, employment and unemployment were 
more stable in more privileged communities (shown with the grey- 
colored symbols in the Fig. 7). During the unemployment peak in 
April 2020, the change in percent employment was − 11.5 points from 
the previous month even in more advantaged counties, while the un
employment in April increased by 10.42 percentage points in disad
vantaged counties. 

We show how various factors of social disadvantage intersect and 
combined impact economic vulnerability measured by unemployment 
rate. Fig. 8 reports the link between unemployment and social disad
vantage pre-COVID (unemployment rate was averaged over August 
2019–January 2020 in Fig. 8a), and during COVID (unemployment rate 

for November 2020 is shown in Fig. 8b). During the COVID pandemic, its 
impact is even stronger as evidenced by a greater slope of the line of fit, 
larger coefficients, and a greater R-squared value (Fig. 8b). The strong 
relationship between these factors of social disadvantage and economic 
outcomes in COVID-19 might inform post-COVID recovery intervention 
strategies to reduce COVID-19-related economic vulnerability burdens. 
For example, in the light of findings on socio-economic and de
mographic subpopulations at a higher risk for economic damages, pri
oritization of economic relief distribution might be based on community 
disadvantage status targeting individuals from areas with existing in
equalities to increase economic resilience of marginalized communities. 

5. Discussion 

Current studies on the impacts of COVID-19 tend to focus on medical 
aspects while non-medical urban research mostly analyzes the role of 

Fig. 4. Social disadvantage within the study area.  

Fig. 5. Nonparametric One-Way ANOVA and distribution of Wilcoxon scores for unemployment rate for all counties combined for 17 months (August 2019–October 
2020), regardless of social disadvantage status. 
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environmental quality. To better understand the full effects of pan
demics on communities and minimize the various impacts as well as to 
improved response, other aspects need to be examined. This includes 
studying less researched themes including socio-economic impacts 
consisting of both social impacts and social factors making individuals 
and communities less resilient and more vulnerable to the effects of the 

COVID. Additionally, economic impacts of the pandemic-caused reces
sion so far remain relatively underexplored and need to be investigated 
(Sharifi and Khavarian-Garmsir, 2020). 

Communities are often severely segregated along wealth and social 
lines in developing and developed world (Wilkinson et al., 2020). We 
study the role of social factors and the impact of the COVID on labor 

Fig. 6. Mean employment and unemployment stratified by community disadvantage status.  

Table 2 
Wilcoxon Two-Sample Test: Distribution of Wilcoxon scores in employment and unemployment rates by community disadvantage status by month (August 
2019–December 2020).   

Social disadvantage 

Status High Disadvantage (N = 12) Low Disadvantage (N = 83) High Disadvantage (N = 12) Low Disadvantage (N = 83)  
Composite value ≥ 3.38 Composite value < 3.38 Composite value ≥ 3.38 Composite value < 3.38 

Labor market Employment Signif. Unemployment Signif. 
Period Mean Mean p-value (Pr > |Z|) Mean Mean p-value (Pr > |Z|) 
Aug19 94.39 95.59 0.0006 5.62 4.41 0.0006 
Sep19 95.48 96.52 0.0002 4.53 3.48 0.0001 
Oct19 95.16 96.31 0.0005 4.84 3.69 0.0006 
Nov19 95.52 96.50 0.0002 4.48 3.50 0.0002 
Dec19 95.35 96.39 0.0006 4.65 3.61 0.0006 
Jan20 94.17 95.49 0.0008 5.84 4.52 0.0009 
Feb20 94.40 95.56 0.0011 5.59 4.45 0.001 
Mar20 95.26 96.26 0.0004 4.73 3.74 0.0004 
Apr20 84.85 84.81 0.646 15.16 15.20 0.6459 
May20 89.02 89.61 0.3438 10.99 10.38 0.3213 
Jun20 89.62 90.74 0.0081 10.38 9.25 0.0078 
Jul20 89.20 91.13 0.0005 10.79 8.87 0.0005 
Aug20 90.94 92.60 0.0018 9.08 7.40 0.0021 
Sep20 93.12 94.54 0.001 6.88 5.46 0.0009 
Oct20 91.06 92.98 <.0001 8.93 7.02 <.0001 
Nov20 93.73 95.09 <.0001 6.27 4.91 <.0001 
Dec20 91.84 93.61 <.0001 8.16 6.39 <.0001  
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market conditions in Tennessee. Specifically, we studied the impacts of 
social environment on employment and unemployment through the 
concept of a multi-dimensional social disadvantage by using geospatial 
science. 

A recent study identified factors which can make a community more 
vulnerable to the pandemic’s effects using as a case study the province of 
Silesia in Poland, one of the largest industrial and mining regions in 
Europe. Specialized functions such as mining-oriented industries, large 
care centers, polycentricity, and urban shrinkage make communities 
most at risk due to very negative impacts on urban economy (Krzysztofik 

et al., 2020). Since vulnerability is always very context-specific, we 
found a combination of different causal factors of social disadvantage 
captured by a composite variable making communities most at risk 
during the COVID reflected in broader social and economic outcomes. In 
creating a composite variable to capture social disadvantage logically 
and meaningfully, the following variables were used: % African Amer
ican, % Hispanic, % below 100% federal poverty level, % population 
with less than high school diploma (an indicator of poverty), % 
multi-generation households (an indicator of crowdedness), % esti
mated obese adults reporting to be obese with the BMI 30 or greater, % 

Fig. 7. Percent change in (a) mean employment; (b) mean unemployment by community disadvantage.  

Fig. 8. Unemployment and Social disadvantage: (a) pre-COVID (averaged August 2019–January 2020); (b) during COVID (November 2020).  
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unemployed. The proposed method can be generalized beyond the study 
area and used as a tool by policy makers using consistent criteria for the 
delineation of areas carrying a greater risk for the more severe impact by 
the pandemic due to co-existence and co-location of the 
multi-dimensional social disadvantage factors which are more likely to 
experience further socio-economic disruptions. 

Current urban research on COVID economic impacts found that some 
cities are more vulnerable than others and are most at risk. Cities with an 
undiversified economic structure with industries where a large number 
of workers are shoulder-to-shoulder share cramped spaces for a pro
longed time and where social distancing is challenging (e.g., meat- 
packing and poultry processing plants), cities relying on tourism as 
well as cities that have large care centers, polycentric cities, and 
shrinking cities are the most vulnerable to negative impacts on urban 
economy. The urban hotel market, city tax revenues, citizens’ income, 
tourism and hospitality, small- and medium sized firms, urban food 
supply chain, and migrant workers are all impacted (Krzysztofik et al., 
2020). Other recent studies similarly concluded that the COVID has 
revealed the extreme vulnerability of cities and urban areas disrupting 
tourism and affecting supply chains in cities (Batty, 2020; Gössling et al., 
2020). We support this statement but also find that rural areas can 
experience a broad range of social and economic damages related to 
COVID. 

Before and during the COVID-19 period, money laundering, limita
tions of economic development, environmental pollution and uncon
trolled deforestation, population displacement, institutional 
incompetence, and corruption of political elites have been debated 
including corruption and conflagration in Bucharest before the 
pandemic (Creţan & O’Brien, 2020), as well as other contestations on 
selling masks and different medical products highlighted in different 
countries during the pandemic period. Following catalytic events, the 
affected community may respond to long-held concerns with demands 
to address these problems bringing about important changes to the 
systems. Marginalized stigmatized minorities may effectively overcome 
discriminatory laws, higher poverty and other constraints and influence 
public opinion and politics in their favor through collective action via 
various strategies including protests against corruption and the inaction 
of the political leaders in Romania in 2015 forcing the resignation of the 
Government, and protests in the US in the aftermath of police violence 
against black people have been documented (Creţan & O’Brien, 2020; 
Fryer, 2019). During the COVID-19, the non-payment of wages and poor 
working and living conditions caused seasonal workers in Germany to 
protest against this unfair treatment, however, generating low coverage 
in the national press (Mayer-Ahuja, 2020). 

6. Conclusions 

Some socio-economic and demographic conditions consistently and 
significantly impact some communities more often than others, partic
ularly based on ethnic minority status, low income, and rural location. 
The conditions include systemic issues such as fragmented health care 
system (within which some individuals do not get health care in a timely 
fashion), racism and structural disparities in education, income, wealth, 
a consistent lack of economic opportunity, environmental factors, 
transportation and housing (Petterson et al., 2020). These factors 
interact in complex ways resulting in persisting social 
environment-driven health and other inequalities which if left unad
dressed will only increase. 

Respectively, among policies goals across the Global North 
enhancing wellbeing and social mobility for disadvantaged and 
marginalized families, creating socially mixed, heterogeneous neigh
borhoods (that is, desegregation) is promoted to avoid spatial segrega
tion based on racial and ethnic membership and class while supporting 
social cohesion (Méreiné-Berki et al., 2021). Importantly, a marginal
ized community is not a homogeneous group as the lived experience of 
disadvantage within the communities is variegated: respectively, 

policies to improve socio-spatial integration and addressing the various 
causes of extreme poverty including social, economic, and cultural that 
improve social equity have been suggested since desegregation on its 
own is insufficient ((Méreiné-Berki et al., 2021). Sustainable planning 
may mitigate consequences of urban sprawl noted in the urban studies 
literature including urban blight which is the greatest in poorest areas 
entrapping the low-income residents in the inner city where they have 
only limited regional mobility and access to job opportunities at the 
urban edge. Understanding the links between a development of a 
metropolitan-wide blight remediation strategy toward a sustainable 
urban form and welfare enhancing among the disadvantaged pop
ulations needs to be further investigated. 

During public health crises, the importance of the central role of the 
community has been highlighted especially when some state-based so
cial services may be less available due to lockdown. Rather than 
inventing new solutions, voluntary informal social networks that have 
been generated by communities utilize local assets and resources (Bear 
et al., 2020). Community-based initiatives may rely on the voluntary 
sector, faith- and charities-based organizations, and social enterprises 
for various services including help with visiting housebound people, or 
using them as a distribution hub for food distribution to families in need. 

In conclusion, in this study, we situated the research on economic 
impacts of the COVID in the broader context of social disadvantage with 
findings both domestically and from other countries in line with those in 
our study. The earlier misleading view of the global epidemic repre
senting a systematic disadvantage that may affect and limit everyone’s 
economic activity, with any socioeconomic status or from any 
geographic location, was rejected. Our finding indicates that certain 
factors may increase people’s vulnerability to the financial stress related 
to COVID-19. We find support that the social distribution of economic 
vulnerability is magnified in regions with pre-existing social disparities, 
creating new forms of disparity (Qian and Fan, 2020). 
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dimensions of the COVID-19 epidemic in Poland. Eurasian Geography and Economics, 
61(4–5), 573–586, 10.1080/15387216.2020.1783337. 

Kunzmann, K. R. (2020). Smart cities after covid-19: Ten narratives. disP - Plan. Rev., 56 
(2), 20–31. 

Malhotra, K., Baltrus, P., Zhang, S., Mcroy, L., Immergluck, L. C., & Rust, G. (2014). 
Geographic and racial variation in asthma prevalence and emergency department 
use among Medicaid-enrolled children in 14 southern states. Journal of Asthma, 51 
(9), 913–921. Nov. 

Mayer-Ahuja, N. (2020). Solidarity’ in times of Corona? Of migrant Ghettos, low-wage 
heroines, and empty public coffers. In A. Eckert, & F. Hentschke (Eds.), Corona and 
work around the Globe (pp. XVII–XXII). Berlin, Boston: De Gruyter. https://doi.org/ 
10.1515/9783110718249-003, 2020. 
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