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Percentage of Black Population and Primary
Care Shortage Areas Associated with Higher
COVID-19 Case and Death Rates in
Georgia Counties
Peter T. Baltrus, PhD, Megan Douglas, JD, Chaohua Li, MPH, Lee S. Caplan, MD, MPH, PhD,
Mitchell Blount, MPH, Dominic Mack, MD, and Anne H. Gaglioti, MD, MS
Objectives:We hypothesized that the proportion of Black individuals in
a county would be associated with higher rates of coronavirus disease
2019 (COVID-19) cases and deaths, even after accounting for other
high-risk socioecologic factors such as poverty, population density, and
household crowding, and uninsured rates. We also expected that counties
designated as primary care health professional shortage areas (PCHPSAs)
would be associated with higher COVID-19 death rates, and the lack of pri-
mary care access would exacerbate racial disparities in death rates. We un-
dertook this study to test these hypotheses and discern the independent
effects of racial composition, socioecologic characteristics, and healthcare
system factors on COVID-19 cases and deaths in Georgia counties.

Methods: We used county-level COVID-19 cases and deaths on April
23, 2020 from the Johns Hopkins Coronavirus Resource Center and esti-
mates of 2019 county-level populations from the US Census Bureau to
calculate the cumulative event rates for the state of Georgia.We usedmul-
tiple regression models to examine crude and adjusted associations of
socioecologic and health system variables with county-level COVID-19
case and mortality rates.

Results: After adjustment, a 1% increase in the proportion of Black
people in the county resulted in a 2.3% increase in the county
COVID-19 confirmed case rate and a 3.0% increase in the death rate
(relative risk 1.03, 95% confidence interval 1.01–1.05, P < 0.001).
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Primary care shortage areas had a 74% higher death rate (relative risk
1.74, 95% confidence interval 1.00–3.00, P = 0.049).

Conclusions: These results highlight the impact of racial disparities on
the spatial patterns of COVID-19 disease burden in Georgia, which can
guide interventions to mitigate racial disparities. The results also sup-
port the need for robust primary care infrastructure throughout the state.
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Coronavirus disease 2019 (COVID-19) has disproportion-
ately affected minority communities in terms of cases and

severity of outcomes across the United States.1–3 In particular,
non-Hispanic Black (Black) populations bear disproportionate
burdens of COVID-19 cases and deaths.4,5 This disproportionate
impact has been particularly acute in Georgia. In the early part of
the pandemic, many counties in Georgia led the nation in cases
and deaths, and Albany, Georgia had the second-highest
COVID-19 death rate in the country for a metropolitan area behind
New York City.6 Hypothesized explanations for these disparities
have been attributed to structural and social inequities that exist
in these communities, including disproportionate employment
in high-exposure fields, disproportionate burden of underlying
chronic health conditions, disproportionate burdens of poverty,
inadequate access to health care, and higher rates of uninsured
Key Points
• Counties in Georgia with a higher percentage of Black residents
had higher coronavirus disease 2019 (COVID-19) case and death
rates, even after adjusting for socioecologic and health system factors.

• Counties designated as primary care health professional shortage
areas had higher rates of COVID-19.

• Further study is needed to determine what factors are responsible
for the higher rate of COVID outcomes in counties with a higher
percentage of Black residents.

• The study highlights the need to recruit and retain primary care pro-
viders in countieswhere there is a shortage of primary care providers.
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status.4,7,8 There is strong evidence that the broad range of racial
health disparities experienced by the Black community exists in-
dependently of the risk conferred by socioeconomic disadvantage
and other social determinants of health.9–11 One ecologic factor
that has been associated with more equitable health outcomes
across disparate groups is robust access to primary care.12,13

Racial and ethnic disparities in COVID-19 disease burden
at the individual level have been identified in epidemiologic
studies; however, there are limited COVID-19 ecologic datawith
complete information for race/ethnicity. As such, it has been dif-
ficult to assess the spatial patterns of these racial/ethnic popula-
tion health disparities. In response, there have been some
ecologic analyses that describe spatial patterns of COVID-19
burden in relationship to other socioecologic variables nation-
ally and in Georgia.14 These studies, however, have been pri-
marily descriptive with respect to contextualization of other
sociodemographic factors such as poverty, rurality, and hospital
capacity. To date, no studies have modeled the independent effects
of these ecologic and sociodemographic and healthcare system
variables on COVID-19 cases and deaths, and no studies have
examined the impact of access to primary healthcare services
that influence population health in the context of COVID-19.15–18

Georgia was the first state to allow nonessential businesses
to open, on April 24, 2020, after a prolonged shutdown period
and shelter-in-place orders. A recent study using data of cumu-
lative cases and deaths up to April 24, demonstrated that
counties in Georgia with higher case rates had a higher percent-
age of Black residents and were different in regard to other factors,
including percent uninsured and percent living in poverty.19 Based
on this preliminary study, we hypothesized that the proportion of
Blacks in a county would be associated with higher rates of
COVID-19 cases and deaths even after accounting for other
high-risk socioecologic factors such as poverty, population density,
household crowding, and uninsured rates. In addition, given the
positive impact of primary care access on the health of popu-
lations,13 we expected that counties designated as primary
care health professional shortage areas (PCHPSAs) would
be associated with higher COVID-19 death rates and that lack
of primary care access would exacerbate racial disparities in
death rates. We undertook this study to test these hypotheses
and discern the independent effects of racial composition,
socioecologic characteristics, and healthcare system factors on
COVID-19 cases and deaths in Georgia counties.

Methods
We obtained county-level COVID-19 cases and deaths on April
23, 2020 from the Johns Hopkins Coronavirus Resource Cen-
ter20 and estimates of 2019 county-level populations from the
USCensusBureau21 for the state ofGeorgia. PCHPSAdesignation
in 2020 and number of hospital beds per population in 2017 were
obtained fromArea Health Resource Files of the Health Resources
and Services Administration.22 Sociodemographic characteristics
were obtained from 2018 estimates of 2014–2018 American Com-
munity Survey Data.23 Counties were included in this study if they
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met the following criteria: they were located in the state of Georgia
and they had at least 10 COVID-19 cases on April 23, 2020.

There were two main outcomes in this study: the COVID-19
case rate was calculated and presented as number of cases per
100,000 people and the COVID-19 death rate was calculated
and presented as number of deaths per 100,000 people. Exposure
variables included the percentage of Black people, the percentage
of Asian/Pacific Islanders, the percentage of crowded house-
holds (defined as the proportion of households in the county
with more than one person per room, excluding bathrooms
and kitchens), the percentage of uninsured people, the percent-
age of people living under the federal poverty level, population
density presented as number of people per square mile, number
of hospital beds per 1000 people, and percentage of people aged
65 years and older, all of which are continuous variables.
PCHPSA designation is the only categorical variable and was
categorized as yes/no. Exposure variables were explored based
on findings from the published literature.

Descriptive statistics were calculated for outcome variables
and exposure variables with means and standard deviations
(SDs) or number and proportion reported. As the distribution
of COVID-19 case rates was highly right-skewed, it was
log-transformed before fitting in linear models. Then, we per-
formed unadjusted and adjusted linear regressions using
log-transformed COVID-19 case rates as outcomes, and we
reported exponentiated coefficients, exponentiated 95% confi-
dence intervals (CIs), and P values for each exposure variable.
Using COVID-19 death numbers as outcome variables and total
population in the county as offsets, we conducted unadjusted
and adjusted negative binomial regression, with rate ratios,
95% CIs, and P values reported for each exposure variable.
All P values were two-sided, and a P < 0.05 was considered sta-
tistically significant. SAS version 9.4 (SAS Institute, Cary, NC)
was used to perform all of the analyses. We also used ArcGIS
Pro (Esri, Redland, CA) to create county-level maps for the
two outcomes and nine exposure variables in this study.

Results
There were 135 of 159 Georgia counties that had at least 10 con-
firmed COVID-19 cases included. The 135 counties included
10,358,517 people, which represent 97.6% of Georgia’s popula-
tion. The mean population for a county was 76,729.8 (SD
155,136.2). The overall state COVID-19 confirmed case rate
was 188.3/100,000, with county level rates ranging from 33.4
to 2198.3/100,000. The mean number of confirmed COVID-19
cases per 100,000 population for counties was 275.4 (SD 367.7).
The mean COVID-19 deaths per 100,000 population was 6.3
(SD 14.3). Descriptive statistics for the sample of counties are pre-
sented in Table 1.

In a bivariate analysis, an increase of 1% of the Black pop-
ulation in the county was associated with a 2.5% increase in the
county COVID-19 confirmed case rate. One percent increases in
percentage uninsured and percentage of households living below
the poverty line were associated with 7.7% and 5.9% increases
© 2021 The Southern Medical Association
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Table 1. Description of sociodemographic characteristics,
healthcare accessibility, and confirmed COVID-19 cases
and deaths in Georgia, N = 135

Mean SD

County, n 135

Total population, n 10,358,517

County population, n 76,729.8 155,136.2

COVID-19 rate, n/100,000 275.4 367.7

Log (COVID-19 rate) 5.2 0.9

Deaths, n 6.3 14.3

Deaths/100,000 16.5 36.2

Black, % 28.7 18.3

Asian/Pacific Islander, % 1.4 1.8

Crowded households, % 2.3 1.2

Uninsured, % 14.4 3.2

Poverty, % 20.1 7

Hospital beds/1000 2.9 4.3

Aged ≥65 y, % 16.5 4.1

Population density, n/mi2 243.5 456.7

N %

Primary care HPSA, yes 34 25.2

COVID-19, coronavirus disease 2019; HPSA, health professional shortage area;
SD, standard deviation.
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in case rates, respectively. An increase of 1 hospital bed per 1000
population was associated with a 3.7% increase in case rates.
PCHPSAs were associated with a 63.2% greater case rate. A
1/100 mi2 increase in population density was associated with a
1.6% decrease in case rate; however, after mutual adjustment
in the same model, only percentage Black population in the
county remained significant. After adjustment, a 1% increase
in the proportion of Black people in the county resulted in a
2.3% increase in the county COVID-19 confirmed case rate.
The complete results of the adjusted and unadjusted linear regres-
sion models are presented in Table 2.
Table 2. Unadjusted and adjusted linear regression models o
healthcare accessibility, and log-transformed confirmed COVID

Unadjusted

Exp (β) Exp (95% CI)

Black, % 1.025 1.018–1.032

Asian/Pacific Islander, % 0.965 0.887–1.049

Crowded households, % 1.117 0.988–1.262

Uninsured, % 1.077 1.029–1.127

Poverty, % 1.059 1.038–1.079

Hospital beds/1000 1.037 1.002–1.074

Aged ≥65 y, % 1.029 0.992–1.067

Population density (100/mi2) 0.984 0.953–1.017

Primary care HPSA, yes vs no 1.632 1.170–2.276

CI, confidence interval; COVID-19, coronavirus disease 2019; HPSA, health profess
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COVID-19 death rates were significantly and positively asso-
ciated with percentage Black population, percentage of crowded
households, percentage of uninsured, percentage living in poverty,
and PCHPSA were significantly and negatively associated with
population density in unadjusted models (Table 3). After mutual
adjustment, only percentage Black and PCHPSAwere associated
with the COVID-19 mortality rate. A 1% increase in county Black
population was associated with a 3.0% increase in the death rate
(relative risk [RR] 1.03, 95% CI 1.01–1.05, P < 0.001). Primary
care shortage areas had a 74% higher death rate (RR 1.74, 95%
CI 1.00–3.00, P = 0.049).

Maps of case and death rates are shown in Figure 1. High
rates of cases and deaths have occurred in southwest Georgia.
Other additional counties around the state have experienced
high death rates. Maps for the factors (Black percentage and
PCHPSA) significantly associated with the outcomes in fully
adjusted models are shown in Figure 2. Although not signifi-
cantly associated in the models, many of the high-rate counties
in southwest Georgia also have high rates of uninsured, poverty,
crowded housing, and people older than 65 years. Maps for
these and other factors are presented as in Supplemental Digital
Content Figure A (http://links.lww.com/SMJ/A210).
Discussion
On April 24, 2020, Georgia became the first state in the United
States to reopen after a mandated shelter-in-place order was
lifted. This ecologic analysis of Georgia county COVID-19 data
explores cumulative COVID-19 cases and deaths just before the
reopening. We examined the impact of county-level sociodemo-
graphic factors and access to health care on county COVID-19
case and death rates. Although many factors were associated
with both case rate and deaths, only the proportion of Black peo-
ple in a county was found to be associated with both outcomes in
fully adjusted models. In addition, the lack of primary care access
was associated with a substantially higher rate of COVID-19
deaths in fully adjusted models. None of the other factors we
f the association between sociodemographic characteristics,
-19 case rates in Georgia counties, N = 135

Adjusted

P Exp (β) Exp (95% CI) P

<0.001 1.023 1.012–1.034 <0.001

0.401 1.089 0.971–1.221 0.145

0.076 1.067 0.950–1.199 0.273

0.002 1.03 0.977–1.086 0.271

<0.001 1.004 0.972–1.038 0.802

0.037 1.016 0.983–1.049 0.346

0.124 1.030 0.994–1.068 0.104

0.344 0.969 0.923–1.018 0.208

0.004 1.151 0.834–1.587 0.389

ional shortage area.
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Table 3. Unadjusted and adjusted negative binomial regression models of the association between sociodemographic
characteristics, healthcare accessibility, and confirmed COVID-19 death rates in Georgia counties, N = 135

Unadjusted Adjusted

Rate ratio 95% CI P Rate ratio 95% CI P

Black, % 1.046 1.032–1.059 <0.001 1.030 1.010–1.051 0.003

Asian/Pacific Islander, % 0.863 0.714–1.043 0.128 1.120 0.922–1.361 0.253

Crowded households, % 1.597 1.151–2.216 0.005 1.192 0.947–1.145 0.134

Uninsured, % 1.215 1.084–1.364 0.001 1.039 0.942–1.145 0.445

Poverty, % 1.116 1.080–1.153 <0.001 1.027 0.968–1.090 0.382

Hospital beds/1000 1.037 0.940–1.145 0.464 0.980 0.919–1.046 0.552

Aged ≥65 y, % 1.098 0.984–1.226 0.096 1.002 0.929–1.081 0.95

Population density (100/mi2) 0.936 0.882–0.994 0.032 0.941 0.874–1.013 0.105

Primary care HPSA, yes vs no 3.614 1.751–7.459 <0.001 1.736 1.002–3.004 0.049

CI, confidence interval; COVID-19, coronavirus disease 2019; HPSA, health professional shortage area.
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examined were significant predictors of either outcome in themu-
tually adjusted models.

We conducted a recent national county-level analysis, which
also showed that proportion Black in a county was positively and
significantly associated with COVID-19 case and death rate in the
spring and fall of 2020. Other studies have found higher numbers
of hospital beds and more health system capacity associated with
better COVID-19 outcomes14,23; however, we found that these
factors were not associated with COVID-19. To our knowledge,
no studies have looked at the impact of lack of access to primary
care (PCHPSA) on COVID-19 outcomes. One hypothesis in need
of further exploration is that people living in communities
with more access to primary care may be healthier, with better
managed chronic conditions, when infected with COVID-19,
resulting in better outcomes and fewer deaths. This is also
supported by our finding that PCHPSAwas not associated with
COVID-19 cases, only deaths. This study sheds light on the
important role that primary care access plays in community
Fig. 1. Maps of COVID-19 cases (A) and deaths (B) per 100,000 popu
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health. Primary care access has been associated with many pos-
itive outcomes,13 and this study demonstrates its positive effect
during a public health emergency.

This is the first study (along with our national analysis) to
explore the role that access to primary care has on COVID-19
outcomes, finding that primary care access may be protective
against COVID-19 deaths. There is a large evidence base that
supports the salutary ecologic impact of robust access to primary
care on a broad range of health outcomes.12,13,24,25 There are
several mechanisms by which adequate access to primary care
may be associated with lower COVID-19 case and death rates
in Georgia counties, including effective management of chronic
conditions that worsen the severity of COVID-19 disease,26 access
to timely care,27 and the active role that local primary care clini-
cians play in local public health efforts.28

These findings reinforce the magnitude of the dispropor-
tionate impact that COVID-19 is having on Black communities
in Georgia, as supported by several other local, state, and national
lation in Georgia counties. COVID-19, coronavirus disease 2019.
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Fig. 2. Maps of sociodemographic characteristics with significant associations with COVID-19 cases and deaths per 100,000 population in
Georgia counties. COVID-19, coronavirus disease 2019; HPSA, health professional shortage area.
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studies.14 These findings reject the notion that poverty, uninsured
rates, and other social determinants are the main drivers of the
observed racial disparities in COVID-19 outcomes. The inde-
pendent association between percentage of Black residents and
COVID-19 case and death rates in US counties may be caused
by institutionalized racism in the healthcare system, segregation
and environmental injustice in communities of color, and dispro-
portionate representation of Black people in high-risk, front-line
service work.29,30 It is important to note that structural inequities
that lead to disparities in education, access to housing, poverty,
and wealth are factors that must be considered in context in
mounting efforts to mitigate the observed racial disparities.

This work has several limitations. We lacked the ability to
examine race-specific outcomes because large numbers of cases
had an unknown race field, and it is not known whether the accu-
racy of race reporting varied by county or testing location. As race
reporting of COVID-19 cases and deaths become more stan-
dardized and complete, an analysis should be done to examine
whether within-county racial disparities vary at the county level
and what factors are associated with mitigating these disparities.
We chose to do this analysis as a snapshot of the state of
COVID-19 disparities before the reopening of Georgia’s econ-
omy on April 24, 2020. Since that time the course of the pan-
demic has worsened in Georgia, and periodic cross-sectional
analyses as well as analysis of rate trajectories of the pandemic
in Georgia should be done to document how disparities are
either worsening or dissipating. Another major limitation of this
analysis is that the number of cases detected is partly a function
of the number of tests that have been administered. In areas that
lacked adequate testing capacity, case rates may appear lower
than they actually are. We did not examine rural-urban classifi-
cations of counties even though there are specific susceptibili-
ties to COVID-19 in rural versus urban places that could have
warranted using rural-urban categorization; instead we use
Southern Medical Journal • Volume 114, Number 2, February 2021
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population density as a proxy for rural status. We did this because
population density was a way to measure crowding in public
spaces that may promote more opportunities for disease trans-
mission, and we also accounted for household crowding in this
analysis, which produced results similar to those of a national
county-level analysis using these variables.31 Lastly, this model
cannot reliably account for the variation in health behaviors that
exist across counties such as Blacks beingmore likely to socially
distance and rural populations being less likely to wear masks
than urban populations.32
Conclusions
This study provides a snapshot of the landscape of COVID-19
disparities in Georgia in the first 7 weeks of the pandemic before
the reopening of the state. It is the first study to model the inde-
pendent associations of county sociodemographic and health
system characteristics on COVID-19 cases and deaths in
Georgia.We found two key factors to be associated with increased
COVID-19 case and death rates in Georgia: the proportion of the
Black population in a county and designation as a PCHPSA.
These results are important because they highlight the impact
of racial disparities on the spatial patterns of COVID-19 disease
burden in Georgia in a data environment that has not prioritized
or standardized the consistent collection of race/ethnicity in
COVID-19 epidemiologic data. In addition, this study points
to the potential importance of robust access to primary care in
reducing mortality from COVID-19. This is especially impor-
tant because many primary care practices across the country
and state face dire financial and operational strain.33,34 These results
can guide interventions to mitigate racial disparities in COVID-19
disease burden in Georgia and support the need for robust pri-
mary care infrastructure throughout the state.
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