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Abstract
  Early in the COVID-19 pandemic, minorities experienced the 
greatest burden of infection and death. These disparities were studied 
and related to the disproportionate distribution of comorbidities 
among minority, especially diabetes and obesity in non-Hispanic 
Blacks. Additionally, health equity has been linked to health 
disparities of chronic disease and COVID-19 infection. The same 
effect of the social determinants of health on chronic diseases in 
minorities is now seen in the COVID-19 pandemic. This study, 
which is a follow-up of research in the early stages of the pandemic, 
is focused on determining if the disparity in mortality is still present 
in the second year of the COVID-19 pandemic. Data were collected 
for state health departments in Georgia, Louisiana, Michigan and 
Mississippi on mortality due to COVID-19 infection. Mortality 
and case-fatality rates were collected for each state and selected 
counties in the study states. Mortality and case-fatality rates were 
determined according to race, comparing non-Hispanic Whites with 
non-Hispanic Blacks. The prevalence of diabetes and obesity was 
evaluated in relation to mortality and case-fatality rates. Results of 
this study indicate that the disparity between non-Hispanic Whites 
and non-Hispanic Blacks continues to be observed in the second 
year of the COVID-19 pandemic. Non-Hispanic Blacks, in the 
study states and counties, have higher mortality and case-fatality 
rates than non-Hispanic Whites. This difference ranges from nearly 
1.2% greater in Georgia to 71% greater in Michigan. In the study 
counties with diabetes prevalence of ≥12.0% and obesity prevalence 
of ≥38.0% had the highest mortality rates. This study indicates that 
the effect of health inequities must be addressed for both chronic 
diseases and COVID-19.
Keywords: COVID-19, Diabetes, Obesity, Mortality Rates, Case-
Fatality Rates, Health Inequity, Health Disparities.
Introduction
   Previous research has established a linkage between chronic 
conditions, especially diabetes and obesity, with COVID-19 
infections, hospitalizations, and deaths. One study presented the 
argument that COVID-19 was an infectious disease health disparity 
[1]. This paper describes a follow-up study, which was conducted 
early in the pandemic, of the relationship between the relationship 
between diabetes and obesity and COVID-19 deaths. A question is 
why does this health disparity exist?
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   What has been learned during the COVID-19 pandemic is the 
effect of comorbidities on mortality. Hypertension, diabetes, obesity, 
and several other chronic conditions increase the risk of death if 
infected by COVID-19. This is particularly the case with obesity. 
Someone who is obese has an increased risk of COVID-19 infection, 
hospitalization and death [2]. It is estimated that over 40% of adults 
in the US are obese, and the percentage continues to increase [3-4].  
Nearly 20% of children in the US are obese [5]. The prevalence of 
obesity is disproportionally higher in Blacks, and is an example of 
the impact of structural racism [6].
   Studies have shown the prevalence of obesity and type 2 diabetes 
continues to increase in the United States, and worldwide. This increase 
is particularly seen in lower-income individuals [7]. Hypertension 
prevalence in these subpopulations is increasing at a greater level 
[8]. To better understand the distribution of diabetes screening across 
the United States, a cross-sectional analysis was conducted [9]. The 
analysis evaluated diabetes screening on a national, regional, and 
state levels. One objective of the analysis was to determine if racial 
disparities affected screening. The distribution of diabetes across the 
United States is not random, but the prevalence is higher in non-
Hispanic Blacks and American Indian/Alaska Natives. Diabetes 
screening is lower across all racial groups compared to non-Hispanic
Whites [10]. The study found a racial disparity in diabetes screening 
but could not explain these differences in screening across races. 
   For the past several decades there has been an emphasis on health 
equity to explain health disparities. A health disparity is worse health 
among disadvantaged racial/ethnic groups who are at an economic 
and social disadvantage [11]. The focus has been on the social 
determinants of health and the reduction of health inequities. Health 
inequities are a result of avoidable social injustice. These health 
inequities have been linked to differences in social, economic, and 
resource situations between subpopulations. The impact of health 
inequities can be addressed upstream by mitigating the negative 
effects of social determinants of health [12-13].
   Health equity denotes striving for the best possible health for 
all people. The exact meaning of health equity has not gained 
consensus, but it has been defined in four ways: equal utilization, 
distribution according to need, equal access, and equal health 
outcomes [14]. Another definition of health equity is having a fair 
and just opportunity to be healthy. A result of health inequities is
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health disparities which have been linked to structural racism and, 
if addressed, are preventable [15]. Health equity is a concern in the 
U.S. and in other parts of the world. Global health inequities have 
been defined as systematic differences in health across countries, 
which are preventable [16]. In developing countries these inequities 
are very apparent in children’s health [17]. As may be expected there 
is a great deal of variation in health inequities worldwide [18].
   A study of the effects of socioeconomic factors on the risk of 
COVID-19 in minorities with chronic liver disease had several 
interesting findings. This prospective study found that non-Hispanic 
Blacks, as well as Hispanics, were less likely to have private 
insurance; these groups had a higher likelihood to have Medicare and 
Medicaid, or no health insurance. 
   Additionally, non-Hispanic Blacks were more likely to live in 
multi-family housing, with more than 5 family members. Finally, the 
study found that non-Hispanic Blacks were more likely to low in low 
household income neighborhoods [19].
   It is important to note that health disparities are preventable, 
systematic, and are prevalent in socially, geographically, or 
economically disadvantaged groups of people [20]. These 
disadvantages affect specific subpopulations, defined according to 
race, ethnicity, age, social orientation, and other characteristics [21].  
Understanding the linkage between the social determinants of health 
and health disparities is important to addressing urgent health equity, 
such as in the COVID-19 pandemic. After more than a year of the 
COVID-19 pandemic it is now clear that cases and deaths are not 
randomly distributed in the population. This has been particularly the 
case in the United States, as well as over areas of the world. Globally, 
the health of migrants, indigenous populations, and racial and ethnic 
minorities has been adversely affected by the COVID-19 pandemic 
[22].
   Recently, the director of the U.S. Centers for Disease Control and 
Prevention stated racism is a serious public health threat. In a released 
statement the Director discussed the effect of pre-existing inequities 
on health, in general, and on COVID-19 cases and deaths among 
racial minorities. Racism is outlined as more than discrimination 
against a group of people, but is those structural racial barriers 
which have influenced the lives and health of minorities differently 
from Whites. The resulting social determinants of health have had a 
detrimental effect on health among minorities for generations [23].
   Structural racism (also called systemic racism) can be defined as 
“the processes of racism that are embedded in laws (local, state, 
and federal) policies, and practices of society and its institutions 
that provide advantages to racial groups deemed superior, while 
differentially oppressing, disadvantaging, or otherwise neglecting 
racial groups viewed as inferior [24]. Structural racism is a complex 
system which ultimately classify groups into social hierarchies. In 
fact, structural racism is a driver of health disparities among racial 
and ethnic groups [25].  

   This study attempts to explain the differential of COVID-19 deaths 
across racial minorities. This study is follow-up research that has that 
COVID-19 is an infectious disease health disparity. This disparity 
is closely associated with the major COVID-19 comorbidities, such 
as hypertension, diabetes, obesity and cardiovascular disease. The 
prevalence of the major comorbidities are most prominent in racial 
minorities, especially African Americans [1].
Materials and Methods
   The number of COVID-19 deaths, since the beginning of the 
pandemic, were obtained from various data sources, including the 
Centers for Disease Control and Prevention (CDC), the Alabama 
Department of Health, the Georgia Department of Health, the 
Louisiana Department of Health, the Mississippi Department of 
Health, and the Michigan Department of Health. Population estimates 
were obtained from the U.S. Census Bureau.
   Overall mortality rates were calculated for the US and study states.  
The rates of the study states were compared to the US.  Additionally, 
mortality rates were calculated for non-Hispanic Whites and non-
Hispanic Blacks in the study areas. Racial comparisons were 
determined for all study areas. The age distribution across states was 
not available, so age adjusted rates were not attempted.  Comparison 
of the rates was accomplished to identify any differences.
   Case-fatality rates were calculated to illustrate the severity of 
COVID-19 across the different study areas.
   Diabetes prevalence data were acquired from the CDC’s United 
States Diabetes Surveillance System. Data were age-adjusted 
percentage of adults 18 years and older with diagnosed diabetes.  
Obesity data were acquired from the Center for Disease Control and 
Prevention. Data were the percent of adults aged 18 years and older 
who have obesity. Obesity was defined as body mass index (BMI) 
≥ 30.0. The source of obesity data was the Behavioral Risk Factor 
Surveillance System.
Results
   Table 1 presents data for the U.S. and the study states, and selected 
counties. The overall mortality rate from COVID-19 in the U.S. is 
214.95 deaths per 100,000 population. Alabama, Louisiana, and 
Mississippi have higher COVID-19 mortality rates than the U.S. 
Compared to the U.S., Alabama’s COVID-19 mortality rate is 
19.60% higher, Louisiana’s COVID-19 mortality  30.1% higher, 
and the Mississippi COVID-19 mortality rate is 39.20% higher. This 
is not the case in Georgia and Michigan.  However, one county in 
Georgia and two counties in Michigan have higher mortality rates 
than the U.S.  Dougherty County Georgia has a COVID-19 mortality 
rate that is 84.6% higher than the mortality rate in the U.S. When 
compared to the U.S., Macomb County Michigan’s mortality rate is 
36.3% higher and Wayne County’s mortality rate is 41.6% higher.

Population Number of 
Cases

Number of 
Deaths

Mortality 
Rate*

Case-fatality 
Rate^

United States 325,239,523 40,092,477 669,094 214.95 1.67
Alabama 4,903,108 714,318 12,605 257.08 1.76
Baldwin 223,234 35,221 417 186.79 1.12
Jefferson 658,573 108,000 1,701 258.29 1.57

Mobile 413,210 69,176 1,138 275.40 1.65

Georgia 10,617,430 1,151,432 20,453 192.64 1.77

Cobb 760,141 101,000 1,220 160.50 1.21

Dougherty 87,956 11,286 349 396.79 3.10

Fulton 1,063,937 123,000 1,567 147.28 1.27
Table 1. to be cont...
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   The case-fatality for the U.S. is 1.67%, which indicates that nearly 
2% of cases of COVID-19 results in death. Compared to the seasonal 
influenza which has on average a case fatality rate far less than 1%, 
COVID-19 is over six times more deadly [38]. The case-fatality rate 
is higher in every state compared to the U.S. Mississippi, with a case-
fatality rate of 1.93, is the highest among the study states. Dougherty 
County’s case-fatality rate is over 3%, which is the highest among 
counties. Wayne County (2.96%), St. John the Baptist Parish 
(2.60%), Macomb County (2.35%), and Orleans Parish (2.10%) have 
case-fatality rates greater than 2 percent.
   COVID-19 cases and mortality, according to race, is presented 
in Table 2. In each study state the percent of COVID-19 cases are 
higher in non-Hispanic Whites. In the U.S., 60.1% of cases are 
among non-Hispanic Whites. In Michigan, nearly three-fourths of 

cases are among non-Hispanic Whites. In all other states over 60% 
of cases are among non-Hispanic Whites. This same finding is seen 
in the number of COVID-19 deaths. The number of deaths is greater 
among non-Hispanic Whites than non-Hispanic Blacks. These case 
percentages and number of deaths are due to the fact than more non-
Hispanic Whites live in the U.S. and study states than non-Hispanic 
Blacks. 
   However, the mortality rates are higher in non-Hispanic Blacks.  
This is the case in the U.S. and all the study states. The greatest 
percent difference is seen in Michigan where the mortality rate for 
non-Hispanic Blacks is 71.6% higher than in non-Hispanic Whites.  
The percent difference for the U.S. is 11.2% higher in non-Hispanic 
Blacks. Georgia has the lowest percent difference, 1.2% higher in 
non-Hispanic Blacks.

Louisiana 4,648,794 712,574 12,992 279.64 1.82
East Bank Rouge 440,059 61,256 1,076 244.51 1.76
Orleans 390,144 44,732 938 240.42 2.10
St. John the Baptist 42,837 6,059 156 364.17 2.60
Michigan 9,986,857 1,088,201 20,477 204.74 1.88
Macomb 873,972 109,000 2,562 293.14 2.35
Oakland 1,257,584 130,000 2,539 201.90 1.95
Wayne 1,749,343 180,000 5,327 304.51 2.96
Mississippi 2,976,149 460,312 8,905 299.21 1.93
Harrison 208,080 31,767 460 221.07 1.45
Hinds 231,840 30,454 568 245.00 1.87
Jackson 160,628 22,754 334 207.93 1.50

Sources: U.S. Census Bureau (http://www.census.gov/quickfacts)
             Alabama Department of Health (http://www:covid19.alabama.gov)

Georgia Department of Public Health (http://www.dph.georgia.gov/covid-19-daily-status-report)
Louisiana Department of Health (http://www.ldh.la.gov/coronavirus)

            Michigan Department of Health (http://www.michigan.gov/coronavirus)
Mississippi State Department of Health (http://www.michigan.gov/coronavirus)

 *per 100,000 population
 +  Percent difference between state and US

                          ^ percentage
Note: Data are of September 8, 2021

Table 1 COVID-19 Mortality, by State and County

Percent of Population Deaths Mortality Rate* Percent Difference
Black White Black White Black White Black/White

United States 13.4 60.1 101,033 407,478 229.70 206.56 11.2
Alabama 26.8 65.3 3,746 8,492 282.96 266.46 6.2
Georgia 32.6 60.2 7,090 11,750 215.41 212.82 1.2
Louisiana 32.8 62.8 4,754 7,821 319.57 285.15 12.2
Mississippi 37.8 59.1 3,603 4,921 320.27 279.78 14.4
Michigan 14.1 74.7 4,992 15,410 354.41 206.56 71.6

Table 2 COVID-19 Mortality Rate, by Race, by State

Sources: U.S. Census Bureau (http://www.census.gov/quickfacts)
             Alabama Department of Health (http://www:covid19.alabama.gov)

Georgia Department of Public Health (http://www.dph.georgia.gov/covid-19-daily-status-report)
Louisiana Department of Health (http://www.ldh.la.gov/coronavirus)

            Michigan Department of Health (http://www.michigan.gov/coronavirus)
Mississippi State Department of Health (http://www.michigan.gov/coronavirus)

Percent difference between Blacks and Whites
*per 100,000 population

Note: Data are of September 8, 2021
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   Table 3 shows diabetes and obesity prevalence in the U.S. and the 
study states and counties. The prevalence of diabetes in the U.S. is 
9.6% of adults 18 years of age and older. The prevalence in diabetes 
is much higher in the study states. The highest diabetes prevalence of 
14.0% is seen in Louisiana. This is 45.8% higher than in the U.S. The 
percent difference compared to the U.S. ranges from a high of 45.8% 
to a low of 13.5% in Michigan. In reviewing the study counties 
two counties have a diabetes prevalence greater than 14 percent; 
Dougherty County (17.0%) and Mobile County (15.0%). 

   Obesity prevalence in the U.S. is 41.2% of adults aged 18 years and 
older. Mississippi has an obesity prevalence equal to 40.8%, with the 
remaining states having an obesity prevalence between 33.1% and 
36.1 percent. Two counties have an obesity prevalence greater than 
40 percent; St. John the Baptist Parish (48.0%) and Hinds County 
Mississippi (41.0%). Several counties have obesity prevalence 
greater than 35.0. percent. These counties are Dougherty County 
(39.0%), Jackson County (39.0%), and Mobile County (38.0%).

Diabetes Percent Obesity Percent
United States 10.5 42.4
Alabama 13.6 36.1
Baldwin 10.0 30.0
Jefferson 13.0 35.0
Mobile 15.0 38.0
Georgia 12.4 33.1
Cobb 9.0 28.0
Dougherty 17.0 39.0
Fulton 8.0 25.0
Louisiana 14.0 35.9
East Bank Rouge 12.0 34.0
Orleans 11.0 31.0
St. John the Baptist 12.0 48.0
Michigan 10.9 36.0
Macomb 12.0 32.0
Oakland 9.0 25.0
Wayne 12.0 35.0
Mississippi 13.9 40.8
Harrison 11.0 35.0
Hinds 13.0 41.0
Jackson 14.0 39.0

Table3. Diabetes and Obesity Prevalence, by State, and County

Sources: Centers for Disease Control and Prevention
          https://gis.cdc.gov/grasp/diabetes/DiabetesAtlas.html#

  https://www.cdc.gov/obesitydata/prevalence-maps.html
       *  Percent difference between state and US

Note: Data are of September 8, 2021

rate of 364.17 deaths per 100,000, a case-fatality rate of 2.60% and
diabetes and obesity prevalence of 12.0% and 48.0%, respectively.  
Wayne County has a case-fatality rate equal to 2.96%, a mortality 
rate of 304.51 deaths per 100,000, and a 12.0% diabetes and 35.0% 
obesity prevalence. Hinds County has a mortality rate of 245.00 
deaths per 100,000, a case-fatality rate of 1.87% and a 13.0% diabetes 
and 41.0% obesity prevalence.

   Table 4 shows the relationship between COVID-19 mortality, 
case-fatality and diabetes and obesity prevalence. One county for 
each study state was selected. Mobile County has a mortality rate 
of 275.40 deaths per 100,000, a case-fatality rate of 1.65% and a 
15.0% diabetes and 38.0% obesity prevalence. Dougherty County 
has a COVID-19 mortality rate of 396.79 deaths per 100,000, a 
case-fatality rate of 3.10% and a 17.0% diabetes and 39.0% obesity 
prevalence. St. John the Baptist Parish has a COVID-19 mortality

Mortality Rate* Case-Fatality Rate+ Diabetes Prevalence+ Obesity Prevalence+
Mobile County Alabama 275.40 1.65 15.0 38.0
Dougherty County Georgia 396.79 3.10 17.0 39.0
St. John the Baptist Parish 
Louisiana

364.17 2.60 12.0 48.0

Wayne County Michigan 304.51 2.96 12.0 35.0
Hinds County Mississippi 245.00 1.87 13.0 41.0

Table 4 Mortality, Case-Fatality, Diabetes and Obesity Prevalence, Selected Counties
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Discussion
   The effects of structural racism were examined within areas of the 
United States on COVID-19 mortality. This study has illustrated the 
results of the absence of health equity on mortality, especially as it 
affect chronic disease prevalence, specifically diabetes and obesity.
It is apparent that COVID-19 mortality has exposed the significant 
health inequities experienced  racial minorities. The basis for these 
inequities is structural racism which has resulted in social injustices, 
highlighted by the social determinants of health. The lack, and 
inadequate, upstream social and health policies over the past several 
decades is a root cause of the disparity in COVID-19 mortality. The 
policy shortcomings have affected those marginalized subpopulations 
who have high rates of poly-chronic diseases [26].
   The effect of health inequities among racial minorities is also 
seen in other areas in the world. Anti-Black racism in Canada has 
resulted disproportionate COVID-19 infection in Black Canadians 
[27]. The impact of racism is realized in stereotyping and provider 
bias [28]. Racism has impacted health in Europe. The fear of racism 
has a negative effect on health outcomes across gender and age [29]. 
Blacks are less likely to receive a kidney transplant than Whites 
[30]. An inimical effect of racism in Europe was a lack of adherence 
to treatment protocols, treatment compliance, as well as delay in 
receiving adequate, quality health care [31].
   This study has illustrated the effect of health inequities on COVID-19 
mortality. This study corroborates the previous research showing that 
COVID-19 is, indeed, and infectious disease health disparity. Three 
of the study states have higher COVID-19 mortality rates than the 
U.S.  Additionally, all study states have higher case-fatality rates than 
the U.S. Even in the two states with a lower COVID-19 mortality 
rate, there are counties with mortality rates much higher than for the 
U.S. The same is seen with case-fatality rates. In fact, a few counties 
have case-fatality rates at or near 3%, which is over 75% higher than 
for the U.S.
   The racial difference is strikingly obvious when COVID-19 
mortality is stratified by race. In the U.S. the mortality rate among 
non-Hispanic Blacks is 11.2% higher when compared to non-Hispanic 
Whites. In Mississippi and Louisiana, the mortality rate among non-
Hispanic Blacks is more than 10% higher than for non-Hispanic 
Whites, 14.4% and 12.2% respectively. The greatest difference in 
COVID-19 mortality between races is seen in Michigan, where the 
death rate for non-Hispanic Blacks is 71.6% higher when compared 
to non-Hispanic Whites.
   It is interesting to note that counties with high COVID-19 mortality 
rates have high diabetes and obesity prevalence. For example, this 
is shown in Dougherty County, Georgia which has a COVID-19 
mortality rate of 396.79 deaths per 100,000, a case-fatality rate of 
3.1%, as well as a diabetes and obesity prevalence of 17.0% and 39%, 
respectively. It is interesting to note that when examining U.S. Census 
data for Dougherty County dramatic racial differences can be seen in 
lack of health insurance, median household income, poverty, percent 
change in employment, and per capita income. Another example is 
St. John the Baptist Parish, Louisiana which has a mortality rate of 
364.17 deaths per 100,000, a case-fatality rate of 2.6%, a diabetes 
prevalence equal to 12.0%, and an obesity prevalence of 48.0 percent 
[32].
   The health disparities exposed in this research can be directly linked

to theories of how the social determinants of health (SDOH) impact 
the health of individuals and populations. The relationship between 
SDOH and health outcomes is indeed complex, and should be 
examined from a systems science approach to better understand 
the interrelationship between all relevant factors (e.g., community 
environment, socioeconomic conditions, behaviors, etc.) that must 
be considered when determining what influences specific health 
outcomes [33]. Even when considering linkages to chronic conditions 
as a contributing factor for poor health outcomes, the SDOH must be 
considered as underlying influences on those outcomes, as well. 
   What do we do as a society to help bridge these disparities 
especially regarding diabetes? The American Diabetes Association 
(ADA) has instituted the #HealthEquityNow campaign to ensure 
that people living with diabetes have access to health care and 
resources that they are many times lacking in their communities. 
In addition, this campaign rallies policymakers and leaders in the 
community to address “systemic inequity in cost, care, community, 
and cuisine faced by people of color and economically disadvantaged 
citizens”[34]. The ADA implores action in cost by making insulin 
and other diabetic drugs and supplies affordable and available. Black 
Americans account for more than 75% of low-income Americans in 
the country, while disproportionally having higher rates of diabetes 
than White Americans. Cost and accessibility to these vital items must 
be addressed to close the gap on inequity Accessibility to care can be 
addressed by providing quality care in the community and workplace 
for people of color. Cure ensures that research focuses specifically on 
risks and problems facing non-Hispanic Black Americans regarding 
diabetes. Connect involves building community partnerships that 
will advocate for people of color. Lastly, cuisine will help people 
of color make healthy choices regarding their individual nutritional 
needs based on a cultural foods and choices [35]. Cuisine will also 
address the fact that “food deserts” or areas where members of the 
community have decreased availability to healthy food options, are 
more prominent in Black and Hispanic neighborhoods. Less healthy 
food available, coupled with poverty and diabetes puts them in 
circumstances that negatively impact their health [36]. Another piece 
to the #Health Equity Now campaign is The Health Equity Bill of 
Rights. These include the right to have affordable diabetic drugs and 
insulin, healthy food, insurance that covers diabetes management, 
no stigma or discrimination, avoid preventable amputations, control 
prediabetes before it becomes diabetes, healthy environment, latest 
medical advancement, and the right to be heard. With the institution 
of these rights, it is possible to ensure health equity for our most 
vulnerable populations [35].
Limitations
   The limitations of this study include the use of secondary data 
which were collected by four different state health departments. The 
data collection and aggregation methods may have varied across 
state health departments. A second limitation is that mortality rates 
are crude and race-specific, and were not age-adjusted. Finally, only 
hotspot counties in each study state were included in the study.
Conclusions
   In conclusion, this study illustrated that the disparity in mortality 
and case-fatality rates observed in the early months of the COVID-19 
pandemic still persist today. The effect of co-morbidities, especially 
diabetes and obesity, have an impact on COVID-19 mortality. An

Sources: Centers for Disease Control and Prevention
    h t t p s : / / g i s . c d c . g o v / g r a s p / d i a b e t e s /

DiabetesAtlas.html#
   https://www.cdc.gov/obesitydata/prevalence-maps.html

  *  per 100,000 population
+ percent

Note: Data are of September 8, 2021
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explanation for this disparity is health inequities which minorities 
populations have experienced for decades in the U.S. The effect of 
structural racism is illustrated in COVID-19 mortality disparity and 
should be addressed through public health policy and practices.  
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