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Abstract
Racial/ethnic and socioeconomic disparities in COVID-19 burden have been widely reported. Using data from the state health 
departments of Alabama and Louisiana aggregated to residential Census tracts, we assessed the relationship between social 
vulnerability and COVID-19 testing rates, test positivity, and incidence. Data were cumulative for the period of February 27, 
2020 to October 7, 2020. We estimated the association of the 2018 Social Vulnerability Index (SVI) overall score and theme 
scores with COVID-19 tests, test positivity, and cases using multivariable negative binomial regressions. We adjusted for 
rurality with 2010 Rural–Urban Commuting Area codes. Regional effects were modeled as fixed effects of counties/parishes 
and state health department regions. The analytical sample included 1160 Alabama and 1105 Louisiana Census tracts. In 
both states, overall social vulnerability and vulnerability themes were significantly associated with increased COVID-19 case 
rates (RR 1.57, 95% CI 1.45–1.70 for Alabama; RR 1.36, 95% CI 1.26–1.46 for Louisiana). There was increased COVID-19 
testing with higher overall vulnerability in Louisiana (RR 1.26, 95% CI 1.14–1.38), but not in Alabama (RR 0.95, 95% CI 
0.89–1.02). Consequently, test positivity in Alabama was significantly associated with social vulnerability (RR 1.66, 95% 
CI 1.57–1.75), whereas no such relationship was observed in Louisiana (RR 1.05, 95% CI 0.98–1.12). Social vulnerability 
is a risk factor for COVID-19 infection, particularly among racial/ethnic minorities and those in disadvantaged housing 
conditions without transportation. Increased testing targeted to vulnerable communities may contribute to reduction in test 
positivity and overall COVID-19 disparities.
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Introduction

Stark racial and socioeconomic disparities in rates of 
COVID-19 cases have emerged across the U.S. since the 
beginning of the pandemic. For example, the proportion of 
African Americans affected by the virus is at least twice the 
proportion of African Americans in the overall population 
[1–6]; similar disparities have been reported among Hispan-
ics/Latinx [7, 8]. When interpreting reports of racial/ethnic 
differences in COVID-19 incidence or outcomes, it is impor-
tant to recognize that race and ethnicity are social constructs 
without a genetic basis [9–11]. As such, observed associa-
tion of race/ethnicity with COVID-19 cases are largely 
attributable to unequal social conditions, including higher 
service-sector employment, residential crowding, substand-
ard housing, and poverty in communities of color. Ecologi-
cal analyses of population-based COVID-19 case rates show 
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greater case burden in areas with lower socioeconomic status 
and greater population density [12–14]. In addition, spatial 
analyses have identified that greater case rates are associated 
with area-level measures of education, household size, and 
crowding [15].

Similar patterns of disparities have been observed in 
COVID-19 test positivity. Studies show greater test positiv-
ity for racial/ethnic minorities and those of lower socioeco-
nomic status in large healthcare system cohorts, including 
veterans and children [16–18]. Results from early in the pan-
demic also showed that higher test positivity was associated 
with area-level social and environmental exposures, such as 
residence in neighborhoods with higher financial, housing, 
and transportation insecurity and worse air quality [16]. Eco-
logical associations between COVID-19 test positivity and 
income, race, and number of dependent children have also 
been reported [19]. Therefore, it is imperative to analyze 
COVID-19 data along multiple dimensions of inequality to 
clarify how racial/ethnic, socioeconomic, environmental, 
and spatial factors are intertwined in their contributions for 
observed disparities in COVID-19 burden. Such approach 
will also help inform more effective strategies for mitigating 
the disproportionate impact of this and future pandemics on 
vulnerable populations.

One tool developed by the Centers for Disease Control 
and Prevention (CDC) to assist local, state, and federal gov-
ernment in deploying resources during disease outbreaks 
and other disasters is the Social Vulnerability Index (SVI). 
Constructed from 15 variables in the American Community 
Survey grouped into four themes (socioeconomic status, 
household composition and disability, minority status and 
language, and housing and transportation), the SVI assigns 
national and state percentile rankings to each Census tract, 
with higher values indicating greater vulnerability.

Several recent studies have reported associations between 
SVI scores and COVID-19 case rates [20–22]. In addition, 
an earlier analysis indicated that the socioeconomic status 
and minority status themes had the strongest correlation with 
case rates [23]. However, all these analyses have been con-
ducted at the county level, which limits specificity to smaller 
geographic areas within counties. One study used SVI on a 
Census tract level to determine relationships with COVID-
19 incidence in Louisiana, but did not assess COVID-19 
testing or test positivity rates or explore regional effects [24]. 
It is important to understand how social vulnerability at the 
neighborhood level affects patterns of testing, positivity, and 
cases in order to develop impactful public health strategies 
for disease prevention and mitigation.

In the current study, we used data from the state health 
departments of Alabama and Louisiana aggregated to 
residential Census tracts, proxies for neighborhoods, to 
determine the association between neighborhood social 
vulnerability (SVI) and COVID-19 testing, positivity, and 

diagnosis-based incidence. We also assessed which SVI 
themes drive the relationship between social vulnerabil-
ity and COVID-19 testing, positivity, and cases in the two 
states.

Methods

Data on COVID-19 tests and cases, aggregated to residential 
Census tracts, were obtained from the Alabama Department 
of Public Health and the Louisiana Department of Health for 
the period of February 27, 2020 to October 7, 2020. Data 
were cumulative for the entire study period.

Measures

The outcome variables, measured on a Census tract level, 
were number of COVID-19 tests and number of COVID-19 
cases based on PCR-positive lab-confirmed tests reported to 
the either state. COVID-19 cumulative incidence of tests and 
cases per 1000 persons was calculated by dividing the total 
number of confirmed COVID-19 tests or cases in the Census 
tract by the total population of the Census tract in 2018 and 
multiplying by 1000. Test positivity rate was calculated as 
the total number of cases over the total number of tests dur-
ing the study period.

The 2018 Social Vulnerability Index (SVI) was the main 
predictor variable. The SVI is constructed from 15 variables 
in the 2014–2018 American Community Survey aggregated 
to Census tracts and grouped into four themes: socioeco-
nomic status; household composition and disability; minor-
ity status and language; and housing and transportation. Var-
iables are ranked across U.S. Census tracts, and a percentile 
rank is calculated for each Census tract. The resulting index 
ranges from 0 to 1, with higher values indicating higher vul-
nerability. The full methodologic details of the creation of 
the SVI are available elsewhere [25].

We examined associations of each outcome with the 
percentile ranking of the overall SVI score as well as with 
the percentile ranking of each SVI theme score in order to 
understand which aspects of social vulnerability are most 
relevant to COVID-19 incidence. We used the U.S. Census 
population estimates for each Census tract provided in the 
CDC 2018 SVI database. Tracts with zero estimates for total 
population or with population less than 1000 were removed 
from the analysis.

As population density and level of urbanization may 
affect the relationship between social vulnerability and 
incidence of COVID-19, we adjusted for these confounders 
with the U.S. Department of Agriculture 2010 Rural–Urban 
Commuting Area (RUCA) codes, which classify U.S. Cen-
sus tracts on the basis of population density, urbanization, 
and daily commuting. We used the primary RUCA codes 
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(whole numbers 1–10), which delineate metropolitan, mic-
ropolitan, small town, and rural commuting areas based on 
the size and direction of the primary (largest) commuting 
flows [26]. Potential regional effects on the level of counties 
and state health department regions were explored as well.

Statistical Analysis

Descriptive statistics and results from analyses are presented 
for each state separately. We show mean, standard deviation, 
and range for the 15 Census variables in the SVI, grouped 
into four themes. We estimated the association between the 
overall SVI score, SVI theme scores, and COVID-19 cumu-
lative incidence of tests, positivity, and cases using multi-
variable negative binomial regressions with estimation of the 
dispersion parameters using the restricted pseudo-likelihood 
method [27]. The generalized linear regression models for 
cumulative incidence of tests and cases used the natural log 
of the total population divided by 1000 for each Census tract 
as an offset variable to predict reported COVID-19 tests or 
cases per 1000 persons. For positivity rate models, the offset 
variable was the natural log of tests for each Census tract. 
To assess the degree to which the association between social 
vulnerability and COVID-19 tests, positivity, and cases may 
be due to regional variation, we additionally compared mod-
els adjusted for fixed effects of counties/parishes and state 
health department regions with models without regional 
effects. Analyses were done in SAS version 9.4 (SAS Insti-
tute, Cary NC).

Results

Between February 27 and October 7, 2020, 972850 diag-
nostic tests for COVID-19 were administered in Alabama 
and 2245327 in Louisiana. On a state level, the testing rate 
in Louisiana was nearly 2.5 times that of Alabama (483.2 vs 
200.5 tests per 1000 population). The state of Louisiana had 

higher COVID-19 case rate (32.3 vs 28.2 per 1000 popula-
tion) but half the test positivity rate of Alabama (6.7% vs 
14.1%). The distributions of COVID-19 test, case, and posi-
tivity rates in the two states are presented in Fig. 1.

The analytical sample included 1160 Alabama Census 
tracts and 1105 Louisiana Census tracts (17 Alabama and 
12 Louisiana Census tracts were removed due to having 
population of less than 1000 residents or missing informa-
tion for the SVI). Descriptive statistics per Census tract of 
the sample are presented in Table 1. The mean cumulative 
incidence of confirmed COVID-19 cases per Census tract 
was 29.5 ± 14.4 (range 4.4–165.7) per 1000 persons in Ala-
bama, and 32.8 ± 13.5 (range 0–173.3) per 1000 persons in 
Louisiana. Census tracts in Louisiana had higher population 
density than those in Alabama (2560 ± 3136 vs 994 ± 1250 
per square mile). Poverty, unemployment, income, and edu-
cation characteristics were similar, but Louisiana tracts had 
higher proportion of racial/ethnic minorities, households 
without a vehicle, and residential crowding, while Alabama 
tracts had higher proportion of people age ≥ 65 and popula-
tion with a disability (Table 1).

Figure 2 shows risk ratios (RRs) of COVID-19 test rates, 
test positivity, and case rates by overall SVI score and four 
individual SVI theme scores. In both states, overall social 
vulnerability and each vulnerability theme were associ-
ated with increased COVID-19 case rates (overall RR 1.57, 
95% CI 1.45–1.70 for Alabama; overall RR 1.36, 95% CI 
1.26–1.46 for Louisiana). However, the relationship of social 
vulnerability with testing rates and test positivity differed 
in the two states. In Alabama, overall vulnerability was not 
associated with COVID-19 testing rates, whereas in Louisi-
ana, there was increased testing with higher overall vulner-
ability (RR 1.26, 95% CI 1.14–1.38), lower socioeconomic 
status (RR 1.10, 95% CI 1.00–1.22), minority status (RR 
1.17, 95% CI 1.06–1.30), and disadvantaged housing/trans-
portation (RR 1.58, 95% CI 1.43–1.74). Consequently, test 
positivity in Alabama was associated with each aspect of 
social vulnerability (overall RR 1.66, 95% CI 1.57–1.75), 

(A) Test rate by state (B) Test positivity by state (C) Case rate by state
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Fig. 1   COVID-19 cumulative diagnostic test rates, test positivity rates, and cumulative case rates in Alabama and Louisiana (February 27 – 
October 7, 2020): a Test rate by state; b Test positivity by state; c Case rate by state
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Table 1   Descriptive statistics of Alabama (N = 1160) and Louisiana (N = 1105) Census tracts, for the period of February 27 to October 7, 2020

Variable Alabama (N = 1160) Louisiana (N = 1105)

Mean (SD) Range Mean (SD) Range

Census tract COVID-19 tests per 1000 persons 202.8 (79.7) 18.8–1290.0 517.7 (335.4) 0–4895.1
Census tract COVID-19 cases per 1000 persons 29.5 (14.4) 4–165.7 32.8 (13.5) 0–173.3
Census tract total population 4183 (2227) 1026–19892 4205 (2301) 1014–18524
Census tract population density (residents/sq mi) 994 (1250) 4–8724 2560 (3136) 3–18400
Theme 1: Socioeconomic % Below poverty line 20.0 (12.4) 1–84.3 21.4 (12.8) 0–72.0

Unemployment rate 7.7 (5.3) 0–41.7 7.6 (4.9) 0–27.2
Per capita income 25450 (10260) 3568–83438 26643 (12280) 6651–97982
% No high school diploma 15.6 (8.3) 0–59.5 16.0 (8.8) 0–46.6

Theme 2: Household Composition % Persons aged 65 and older 16.7 (5.3) 0–39.7 15.1 (5.2) 0–41.7
% Persons aged 17 and younger 22.2 (5.5) 0–45.9 22.9 (6.2) 1–45.3
% With a disability 17.3 (6.0) 0–38.8 15.5 (5.2) 0–36.2
% Single-parent households 9.7 (6.2) 0–40.0 11.1 (6.4) 0–41.2

Theme 3: Minority & Language % Minority (all except non-Hispanic 
Whites)

38.8 (29.1) 1–100.0 45.1 (28.9) 1–100.0

% Persons who speak English less 
than well

1.0 (2.0) 0–16.5 1.5 (2.6) 0–23.2

Theme 4: Housing and Transporta-
tion

% Multi-unit housing 6.3 (12.1) 0–84.6 7.0 (12.6) 0–91.0
% Mobile homes 13.7 (14.0) 0–58.5 11.8 (13.6) 0–81.9
% Housing units with more people 

than rooms
1.8 (2.0) 0–13.8 2.4 (2.3) 0–15.0

% Households with no vehicle avail-
able

7.4 (7.0) 0–53.1 10.1 (9.7) 0–64.2

% Persons in institutionalized group 
quarters

2.5 (8.3) 0–94.5 2.9 (8.7) 0–96.9

Fig. 2   Risk ratios of COVID-19 
test rates, test positivity, and 
case rates by Social Vulner-
ability Index (SVI) overall 
score and individual SVI theme 
scores for Alabama and Louisi-
ana Census tracts
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while such relationship was not observed in Louisiana (over-
all RR 1.05, 95% CI 0.98–1.12).

Table 2 and Table 3 show the relative risk of COVID-
19 test rates, test positivity, and case rates by SVI themes, 
comparing single-theme models to multivariable models 
that include all SVI themes. In multivariable SVI theme 
models, in both states, COVID-19 test rates decreased with 
socioeconomic vulnerability (RR 0.83, 95% CI 0.76–0.91 
for Alabama; RR 0.82, 95% CI 0.72–0.95 for Louisiana). 
Conversely, in both states, COVID-19 test rates increased 
with minority status (RR 1.15, 95% CI 1.07–1.23 for Ala-
bama; RR 1.13, 95% CI 1.01–1.26 for Louisiana) and hous-
ing/transportation vulnerability (RR 1.27, 95% CI 1.18–1.37 
for Alabama; RR 1.73, 95% CI 1.55–1.93 for Louisiana). In 
multivariable SVI theme models, in both states, test posi-
tivity increased with vulnerable household composition 
(RR 1.24, 95% CI 1.16–1.33 for Alabama; RR 1.10 95% CI 
1.01–1.19 for Louisiana) and racial/ethnic minority status 
(RR 1.09, 95% CI 1.03–1.15 for Alabama; RR 1.10 95% CI 
1.02–1.19 for Louisiana). However, in Alabama, test positiv-
ity also increased with low socioeconomic status (RR 1.36, 
95% CI 1.26–1.46), whereas in Louisiana, test positivity 

decreased with housing/transportation vulnerability (RR 
0.87, 95% CI 0.80–0.95). In multivariable SVI theme mod-
els, case rates increased with low socioeconomic status in 
Alabama (RR 1.12, 95% CI 1.00,1.25) but decreased with 
low socioeconomic status in Louisiana (RR 0.87, 95% CI 
0.79,0.97). In both states, the SVI themes with strongest 
independent effects for case rates included minority status 
(RR 1.23, 95% CI 1.13–1.34 for Alabama; RR 1.30, 95% 
CI 1.20–1.41 for Louisiana) and housing/transportation 
(RR 1.32, 95% CI 1.20–1.46 for Alabama; RR 1.28, 95% CI 
1.18–1.40 for Louisiana).

Figure 3 shows a graphic comparison of all SVI theme 
analyses in both states, by levels of adjustment (rurality, 
state health department regions, and counties/parishes). 
After conditioning on rurality and other themes, the asso-
ciation between COVID-19 testing and minority status was 
no longer significant (RR 1.06, 95% CI 0.99–1.14 for Ala-
bama; RR 1.06, 95% CI 0.95–1.19 for Louisiana), indicating 
that the relationship was at least partially driven by higher 
rates of testing and greater densities of minority residents 
in metropolitan areas.

Table 2   COVID-19 test rates, test positivity, and case rates: individual and multivariable models of Social Vulnerability Index themes for Ala-
bama Census tracts (N = 1160)

a  Adjusted for all SVI theme scores
Bold face indicates statistical significance at alpha = 0.05

COVID-19 test rates COVID-19 test positivity COVID-19 case rates

Individual themes Multivariable 
modela

Individual themes Multivariable 
modela

Individual themes Multivariable 
model1a

RR (95% CI) RR (95% CI) RR (95% CI)

Theme 1: Socio-
economic status 
(income, poverty, 
unemploy-
ment, < high-
school education)

0.88 (0.82,0.94) 0.83 (0.76,0.91) 1.62 (1.53,1.71) 1.36 (1.26,1.46) 1.41 (1.30,1.53) 1.12 (1.00,1.25)

Theme 2: House-
hold composi-
tion (age ≥ 65, 
age ≤ 17, disabil-
ity, single-parent 
households)

0.80 (0.76,0.86) 0.82 (0.76,0.89) 1.51 (1.43,1.60) 1.24 (1.16,1.33) 1.24 (1.14,1.35) 1.05 (0.95,1.16)

Theme 3: Minority 
status & language 
(race, limited 
English language 
proficiency)

1.14 (1.07,1.22) 1.15 (1.07,1.23) 1.23 (1.16,1.31) 1.09 (1.03,1.15) 1.39 (1.28,1.51) 1.23 (1.13,1.34)

Theme 4: Hous-
ing/transporta-
tion (crowding, 
multiunit housing, 
mobile homes, 
group quarters, no 
vehicle access)

1.14 (1.07,1.22) 1.27 (1.18,1.37) 1.35 (1.27,1.43) 1.06 (0.99,1.13) 1.51 (1.39,1.64) 1.32 (1.20,1.46)
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Further adjustment for regional effects (county/parish or 
state health department region) did indicate some regional 
variation in COVID-19 testing patterns and positivity. In 
Alabama, the average within-county disparity in test positiv-
ity for socioeconomic status (RR 1.21, 95% CI 1.13–1.28) 
and housing composition (RR 1.13, 95% CI 1.07–1.20) vul-
nerabilities were less than the overall state estimates. In Lou-
isiana, the average within-parish disparity in test positivity 
for socioeconomic status (RR 1.20, 95% CI 1.10–1.30) and 
minority status (RR 1.22, 95% CI 1.14–1.30) vulnerabilities 
were greater than overall state estimates.

Discussion

We analyzed cumulative data from the state health depart-
ments of Alabama and Louisiana aggregated to residential 
Census tracts to determine the association between social 
vulnerability and COVID-19 test rates, test positivity, and 
case rates from the beginning of the pandemic through Octo-
ber 7, 2020.

In both states, results show a positive and significant 
association between all measures of social vulnerability 
and COVID-19 incidence. Based on overall SVI score, those 
residing in vulnerable Alabama and Louisiana tracts had up 
to 57% and 36% higher risk of COVID-19 diagnosis, respec-
tively. When assessing individual SVI themes, our results 
confirmed that neighborhoods with greater proportion of 
racial/ethnic minorities and those with housing conditions 
that promote close contact had the greatest risk for COVID-
19 infection. In interpreting these findings, we should note 
that a plausible biological mechanism directly linking race/
ethnicity to poor COVID-19 outcomes has not been dem-
onstrated. What makes race important is its close associa-
tion with socioeconomic position and class circumstances, 
which are also associated with risk-escalating comorbidities. 
Understanding COVID-19 disparities requires integration of 
racial stratification with class because the effects of race can-
not be assessed without considering the effects of class [28]. 
This argument is supported by qualitative studies of COVID-
19, which report that most barriers to testing among racial/
ethnic minorities were related to adverse socioeconomic 
conditions, such as lack of transportation, housing, utilities, 

Table 3   COVID-19 test rates, test positivity, and case rates: individual and multivariable models of Social Vulnerability Index themes for Loui-
siana Census tracts (N = 1105)

a Adjusted for all SVI theme scores
Bold face indicates statistical significance at alpha = 0.05

COVID-19 test rates COVID-19 test positivity COVID-19 case rates

Individual themes Multivariable 
modela

Individual themes Multivariable 
modela

Individual themes Multivariable 
modela

RR (95% CI) RR (95% CI) RR (95% CI)

Theme 1: Socio-
economic status 
(income, poverty, 
unemploy-
ment, < high-
school education)

1.10 (1.00,1.22) 0.82 (0.72,0.95) 1.05 (0.98,1.13) 1.04 (0.94,1.15) 1.19 (1.11,1.29) 0.87 (0.79,0.97)

Theme 2: House-
hold composi-
tion (age ≥ 65, 
age ≤ 17, disabil-
ity, single-parent 
households)

1.04 (0.94,1.14) 0.95 (0.85,1.07) 1.08 (1.01,1.16) 1.10 (1.01,1.19) 1.20 (1.11,1.30) 1.17 (1.07,1.28)

Theme 3: Minority 
status & language 
(race, limited 
English language 
proficiency)

1.17 (1.06,1.30) 1.13 (1.01,1.26) 1.09 (1.01,1.16) 1.10 (1.02,1.19) 1.33 (1.23,1.43) 1.30 (1.20,1.41)

Theme 4: Hous-
ing/transporta-
tion (crowding, 
multiunit housing, 
mobile homes, 
group quarters, no 
vehicle access)

1.58 (1.43,1.74) 1.73 (1.55,1.93) 0.94 (0.87,1.01) 0.87 (0.80,0.95) 1.33 (1.24,1.43) 1.28 (1.18,1.40)
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and food insecurity [1, 29, 30]. Those still employed faced 
additional stress from working with the public in low-wage 
service jobs with little social distancing, no health insurance, 
or childcare [30].

Our findings highlight major differences in COVID-
19 testing between two otherwise similar Southern states. 
Although Alabama and Louisiana are nearly identical in land 
mass area and similar in both population size (4.9 vs 4.7 mil-
lion) and demographics (69% vs 64% White non-Hispanic), 
Alabama had considerably lower test rates and twice the 
test positivity of Louisiana. Additionally, the association of 
social vulnerability with testing rates differed between the 
two states. On average, Louisiana had greater distribution 
of tests to vulnerable populations and little to no disparities 
in test positivity. In contrast, overall, Alabama did not test 
vulnerable populations at higher rates, and vulnerable neigh-
borhoods had up to 57% higher risk of positive COVID-19 
test than non-vulnerable tracts. These differences could be 

indicative of different COVID-19 testing strategies between 
the two states, both in terms of quantity and distribution. 
The differences may also be due to unmeasured confounders 
that differentiate Alabama’s population from the population 
of Louisiana, such as health beliefs and COVID-19 testing 
attitudes.

Adequate testing is paramount for public health response 
in the control of communicable diseases. Accurate identi-
fication of cases is required in order for successful mitiga-
tion strategies such as contact tracing and quarantines to be 
potentially effective. In the absence of a testing shortage, 
test positivity is a key indicator of population disease control 
and community spread. Therefore, CDC recommendations 
for schools, childcare, bars, restaurants, and public venues 
operational strategies are based on test positivity rates. 
Several studies have used comprehensive population-based 
COVID-19 testing data to identify areas with low testing 
rates and high test-positivity rates as hot spots in need of 

Fig. 3   Conditional estimates of risk ratios and 95% confidence intervals for COVID-19 tests, positivity, and cases in a Alabama single-theme 
models, b Louisiana single-theme models, c Alabama multiple-theme models, and d Louisiana multiple-theme models
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increased testing capacity [3, 31, 32]. Our findings suggest 
that targeted testing in vulnerable communities may reduce 
disparities in COVID-19 incidence, and thus reduce morbid-
ity and mortality overall. This conclusion is supported by 
a study of COVID-19 cases early in the pandemic, which 
reported that overall SVI measured on a county level is asso-
ciated with increased rates of COVID-19, except in states 
with high testing rates [21].

This ecological study has several limitations. The reported 
effects are population estimates rather than individual-level 
vulnerability. In addition, we do not assess change over time, 
although availability, eligibility, and rates of testing were 
not constant during the study period. Further, the reported 
associations represent average relationship across each state 
during the study period and do not preclude regional varia-
tion in the observed relationships. While sensitivity analyses 
showed some regional variation in COVID-19 testing and 
positivity, we conclude that the overall study results are not 
confounded by regional differences in population composi-
tion and COVID-19 outcomes within either state. Future 
studies should investigate spatial–temporal trends in testing 
and outcomes and the potential for targeted testing to medi-
ate the spread of disease in longitudinal analyses. Finally, 
there are a number of unmeasured factors, such as availabil-
ity of tests, differences in health beliefs or attitudes toward 
COVID-19 testing, or differences in disease-mitigating pub-
lic health policy, such as timing and duration of shelter-in-
place orders that may account for the observed associations 
in the current study. However, E-value assessments suggest 
the observed significant associations between overall SVI 
measure and positive COVID case rates (RR 1.57, 95% CI 
1.45–1.70 for Alabama; RR 1.36, 95% CI 1.26–1.46 for Lou-
isiana) are likely to be robust to unmeasured and unknown 
confounders. The E-values for the SVI and positive COVID 
rate associations for Alabama and Louisiana are 2.06 and 
2.53 for the point estimates and 1.83 and 2.26 for the con-
fidence intervals, respectively [33]. The E-values indicate 
that unknown and unmeasured confounders must have rela-
tive risk associations of approximately 2.0 to 2.5 with both 
the SVI measure and COVID positivity rates to explain the 
observed associations. E-values of this magnitude generally 
indicate reasonable robustness of the observed associations 
to unknown and unmeasured confounding [34].

Conclusion

Social vulnerability is a risk factor for COVID-19 infec-
tion, particularly among racial/ethnic minorities and those 
in disadvantaged housing conditions without transportation. 
Increased testing targeted to vulnerable communities may 
contribute to reduction in test positivity as well as overall 
COVID-19 disparities and facilitate disease control.
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