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Abstract
Background With recent COVID-19 vaccination rates relatively high in the USA, the USA still maintains the most docu-
mented cases globally,[1] even though COVID-19 cases, hospitalization, and mortality have been declining. However, the 
health burden has been largely felt in communities involving racial and ethnic minorities. Thus, in order to provide a clearer 
picture of what is happening in Black, Indigenous, and people of color communities, we examined the racial/ethnic differ-
ences of monthly COVID-19 deaths in Connecticut.
Methods This is an epidemiological study analyzing mortality data from March 1, 2020, to February 28, 2021, obtained 
from the Connecticut State Department of Public Health. The data include cause of death (COVID-19 death identified by 
ICD-10 code U071), race/ethnicity (non-Hispanic White (White), non-Hispanic Black (Black), and Hispanic), sex, and 
age. Both crude and age-adjusted rates were reported by racial/ethnic groups. To compare age-adjusted rates between racial 
groups, with estimated age-adjusted death counts as outcomes, between-racial group rate ratios, 95% confidence intervals, 
and p values significant at < 0.05 were derived from the Poisson regression model.
Results From March 2020 to May 2020 (wave 1) of COVID-19 cases, the COVID-19-related mortality rates were the highest 
for all three race groups (Whites, Blacks, and Hispanics) with statistical group differences (p < 0.05). Blacks had the high-
est rates of deaths followed by Hispanics and then Whites. Further, more Whites died in a nursing home when compared to 
Blacks and Hispanics. From June 2010 to October 2020 (wave 2), COVID-19 mortality declined significantly for all three 
race groups with no statistical differences between groups. COVID-19 deaths in nursing homes declined for all three racial/
ethnic groups. From November 2020 to February 2021 (wave 3), COVID-19 mortality rates were significantly higher com-
pared to wave 2 but lower than wave 1 for all three race groups. The mortality rates for Blacks and Hispanics were higher 
than Whites. Hispanics had the highest rates of deaths, followed by Blacks, and then Whites (p < 0.05). Whites showed the 
lowest mortality rates among all three racial/ethnic groups.
Conclusions In summary, COVID-19 health disparities among Black and Hispanic populations were evident in this study. 
Blacks and Hispanics had significantly higher mortality rates when compared to Whites. Blacks had the highest mortality 
rates during wave 1, and in wave 3, Hispanics has the highest mortality rates. Our data are important because they show 
monthly COVID-19 deaths data by race. Data reported this way gives a better and more accurate understanding of what is 
really happening in Black, Indigenous, and people of color populations.
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Background

Coronavirus disease 2019 (COVID-19) and its variants con-
tinue rampaging different parts of the world unprecedent-
edly. With recent COVID-19 vaccination rates relatively 

high in the USA, the USA still maintains the most docu-
mented cases globally,[1] even though COVID-19 cases, 
hospitalization and mortality have been declining (https:// 
www. washi ngton post. com/ health/ inter active/ 2021/ covid- 
rates- unvac cinat ed- people/). However, health burdens are 
largely felt in communities of racial/ethnic minorities.[2, 3] 
Black communities are marred with health and economic 
challenges, and we were among the first to report that these 
communities are strained further in the time of crisis.[4] 
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The disproportionate impact of the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) on Blacks is widely 
reported and reflected in higher mortality rates.[5]

According to the most recent mortality reported as of 
April 7, 2021 (Fig. 1) (https:// portal. ct. gov/-/ media/ Coron 
avirus/ CTDPH COVID 19sum mary4 082021. pdf), the age-
adjusted accumulative COVID-19-related death rates were 
found the highest among Blacks (278 deaths per 100,000 
populations), the second highest among Hispanics (255 
deaths per 100,000 populations), and then among Whites 
(128 deaths per 100,000 populations). COVID-19 mortal-
ity rates for Blacks and Hispanics was two times greater 
than Whites from March 2020 to April 2021. Thus, ana-
lyzing COVID-19-related death monthly data over a period 
of 12 months from March 2020 to February 2021 is more 
accurate than cumulative data. Looking at monthly data will 
give a clearer picture of what is happening in minority com-
munities. This work examines the racial/ethnic differences 
of monthly COVID-19 deaths in Connecticut.

Design

This is an epidemiological study analyzing mortality data 
from March 1, 2020, to February 28, 2021, that includes 
COVID-19-positive cases from March to May 2020 (wave 
1), June to October 2020 (wave 2), and November 2020 to 
February 2021 (wave 3) (wave 4 starting March 2021). Data 
were obtained from the Connecticut State Department of 
Public Health. The data include cause of death (COVID-
19 death identified by ICD-10 code U071), race/ethnicity 
(non-Hispanic White (White), non-Hispanic Black (Black), 
Hispanic), sex, and age. Other racial/ethnic groups were not 
included in the analysis due to low numbers of COVID-19 

deaths in these categories. Crude fatality rates per year per 
100,000 were calculated using COVID-19 related deaths 
from the CT public dataset (https:// portal. ct. gov/ DPH/ 
Health- Infor mation- Syste ms– Reporting/File-Transfer-Page/
Connecticut-DPH-File-Transfer-Page) along with the 2019 
CT population statistics (https:// portal. ct. gov/ DPH/ Health- 
Infor mation- Syste ms-- Repor ting/ Popul ation/ Annual- State-- 
County- Popul ation- with- Demog raphi cs) for the per year 
base population estimates for each age group and racial/
ethnic group.

Age-adjusted rates were calculated using the 2019 Con-
necticut DPH population statistics and 2000 US Standard 
Million populations (https:// seer. cancer. gov/ seers tat/ tutor 
ials/ aarat es/ step3. html). To compare age-adjusted rates 
between racial groups, estimated age-adjusted death counts 
in each racial group were obtained by multiplying age-
adjusted rate and racial population. Poisson regression was 
then performed with estimated age-adjusted death count as 
the outcome as the offset variable, race as an explanatory 
variable, and the population size of each racial group. The 
between-racial group rate ratios, 95% confidence intervals, 
and p values significant at < 0.05 were derived from the Pois-
son regression model.

Results

Monthly COVID‑19 Deaths from March 2020 
to February 2021 by Race/Ethnicity

A total of 7531 COVID-19-related deaths occurred in Con-
necticut from March 1, 2020, to February 28, 2021; this 
includes 5773 Whites (76.7%), 979 Blacks (13.0%), and 779 
Hispanics (10.3%). For all racial/ethnic groups, the highest 

Fig. 1  Rate of COVID-
19-associated deaths by race/
ethnicity, with and without age 
adjustment as of April 7, 2021. 
(https:// portal. ct. gov/-/ media/ 
Coron avirus/ CTDPH COVID 
19sum mary4 082021. pdf)
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age-adjusted death rates occurred in April 2020, and the 
lowest were in August 2020.

The COVID-19 mortality rates were the highest dur-
ing the first COVID-19 wave (March–May 2020 (wave 
1)). The highest age-adjusted mortality rate was seen in 
Blacks (188.1, n = 643), followed by Hispanics (117.5, 
n = 387), and then Whites (67.2, n = 2997), with the high-
est rate of deaths for all races in the month of April 2020 
(Black 111.5, n = 382; Hispanic 72.9, n = 235; and Whites 
40.5, n = 1782) (Fig. 2, Table 1). During the 2nd COVID-
19 wave, June to October 2020, the mortality rates were 
observed to be lower than in the first wave but still the 

highest in the Black population (Black 19, n = 67; Hispanic 
17.8, n = 61; and Whites 9.9, n = 436). During the second 
wave, the highest death rate for all populations (Black, 
Hispanic, and White) was observed in the month of June 
2020. During the third wave from November 2020 to Feb-
ruary 2021, the rates were increasing for all three race 
groups, with the highest rates in Hispanics (95.4, n = 331), 
followed by Blacks (77.2, n = 269), and then Whites (54, 
n = 2,341).

Finally, when comparing the COVID-19-related mor-
tality rates in the peak month, April 2020, the percent 
mortality rate reduction in all three racial/ethnic groups 

Fig. 2  Age-adjusted COVID-
19-related deaths per 100,000 
population by racial/ethnic 
status in Connecticut: March 
2020 to February 2021

Table 1  Age-adjusted rates and 
number of COVID-19 deaths by 
race in Connecticut per 100,000 
populations

BLACK HISPANIC WHITE
Covid-

19 
Wave

Month Rate n % rate 
reduction

Rate n % rate 
reduction

Rate n % rate 
reduction

1 2020-03 6.2 20 - 2.7 10 - 2.1 91 -

1 2020-04 111.5 382 Ref 72.9 235 Ref 40.5 1783 Ref

1 2020-05 70.4 241 37% 41.9 142 43% 25.2 1122
38%

2 2020-06 11.3 39 90% 8.2 27 89% 4.8 211
88%

2 2020-07 2.5 10 98% 2.3 9 97% 1.3 58
97%

2 2020-08 0.8 3 99% 2.1 7 97% 0.4 19
99%

2 2020-09 1.0 4 99% 0.6 2 99% 0.9 36
98%

2 2020-10 3.4 11 97% 4.6 16 94% 2.5 112
94%

3 2020-11 14.2 50 87% 13.7 52 81% 8.8 388
78%

3 2020-12 28.0 95 75% 34.7 120 52% 19.5 846
52%

3 2021-01 23.2 82 79% 28.3 95 61% 18.3 796
55%

3 2021-02 11.8 42 89% 18.7 64 74% 7.4 311
82%

The color is desginated to each wave of the Covid-19 pandemic
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ranged from about 90 to 99% during wave 2 and between 
50 and 90% during the wave 3.

Rate Ratios of Death Rates Comparing Blacks, 
Hispanics, and Whites

Blacks vs. Whites

The COVID-19 rate ratio of mortality rates when compar-
ing Blacks vs. Whites generally declined from March 2020 
to February 2021 in Connecticut (Table 2). During the first 
wave, from March to May 2020, mortality rates for Blacks 
was about 2 times significantly higher than those for Whites 
(p < 0.0001). During the second wave, June to October 2020, 
the rate ratios were not statistically different from July to 
October for Blacks when comparing Whites except for June 
2020 (p < 0.0001). During the third wave from November 
2020 to February 2021, the age-adjusted COVID-19 mortal-
ity rates for Blacks were statistically higher than what was 
observed in Whites (p < 0.05, ranging p < 0.001 to 0.04).

Hispanics vs. Whites

The COVID-19 rate ratio of mortality rates comparing 
Hispanics and Whites showed similar patterns to what was 
observed in Blacks in Connecticut. In the first wave, His-
panics had a significantly higher ratio of mortality rates 
in April and May 2020 than whites (p < 0.0001). During 
the second wave, from June to October, there was no sig-
nificant difference in mortality ratio of Hispanics com-
pared to White. On the other hand, during the third wave, 
the Hispanics had a significantly higher mortality ratio 
when compared to Whites in December 2020, January, 

and February 2021 (p < 0.0001). In November, there was 
no significant difference between the two races (Table 2).

Blacks vs. Hispanics

In Connecticut, the mortality ratio rates between Blacks 
and Hispanics were statistically higher among Blacks dur-
ing the first wave, (March 2020, p < 0.01; April and May 
2020, p < 0.0001). During the second COVID-19 wave 
(June to October 2020), there was no significant difference 
in mortality ratio rates. However, during the third wave, 
in February 2021, Blacks were 63% higher in COVID-19 
mortality rate than Hispanics (p = 0.01). From November 
2020 to January 2021, there were no statistical differences 
in mortality rates between Blacks and Hispanics (Table 2).

Absolute Differences of Death Rates Blacks 
and Hispanics Compared with Whites

In Connecticut, the differences of mortality rate in Blacks 
and Hispanics when compared to Whites (Fig. 3) were 
observed to be the highest in April and May 2020. For 
Blacks, there were 70 more deaths per 100,000 and about 
30 deaths per 100,000 for Hispanics when compared to 
Whites. From July to October 2020, there is a similar trend 
in mortality rates for Black and Hispanics, and no differ-
ence observed when compared to Whites. In December 
2020, the deaths slightly increased in Blacks and Hispan-
ics; Blacks had about 15 deaths when compared to Whites 
and Hispanics about 9 deaths (Fig. 3).

Table 2  Ratio of age-adjusted 
rates of deaths in Connecticut 
per 100,000 populations for 
Blacks and Hispanics compared 
to Whites

Black/White Hispanic/White Black/Hispanic
Covid-

19 
Wave

Month Ra�o 95% CL P 
Value Ra�o 95% CL P 

value Ra�o 95% CL P 
value

1 2020-03 2.93 1.81 4.74 <.0001 1.25 0.71 2.19 0.44 2.34 1.25 4.40 0.01

1 2020-04 2.75 2.46 3.08 <.0001 1.80 1.61 2.01 <.0001 1.53 1.34 1.75 <.0001

1 2020-05 2.80 2.42 3.22 <.0001 1.66 1.44 1.93 <.0001 1.68 1.42 1.99 <.0001

2 2020-06 2.33 1.65 3.30 <.0001 1.69 1.21 2.36 0.00 1.38 0.92 2.08 0.12

2 2020-07 1.92 0.93 3.94 0.08 1.74 0.92 3.29 0.09 1.10 0.48 2.51 0.82

2 2020-08 1.77 0.48 6.48 0.39 5.03 2.21 11.46 0.00 0.35 0.10 1.25 0.11

2 2020-09 1.16 0.39 3.43 0.79 0.74 0.25 2.21 0.59 1.57 0.38 6.46 0.53

2 2020-10 1.37 0.75 2.48 0.30 1.85 1.18 2.91 0.01 0.74 0.38 1.43 0.37

3 2020-11 1.62 1.20 2.17 <0.001 1.56 1.21 2.01 0.00 1.04 0.74 1.46 0.84

3 2020-12 1.43 1.16 1.76 <0.001 1.77 1.51 2.09 <.0001 0.81 0.64 1.02 0.07

3 2021-01 1.26 1.01 1.58 0.04 1.54 1.29 1.84 <.0001 0.82 0.63 1.06 0.12

3 2021-02 1.60 1.16 2.22 <0.001 2.54 2.01 3.22 <.0001 0.63 0.45 0.89 0.01

The color is desginated to each wave of the Covid-19 pandemic

2052 Journal of Racial and Ethnic Health Disparities (2022) 9:2049–2055



1 3

Places of Deaths Attributed to COVID‑19 by Racial/
Ethnic Status

Whites reported the highest mortality rates in nursing homes, 
about 50%, with a sharp decline from July to September 
2020 in Connecticut (Fig. 4). In July 2020, the COVID-19 
deaths for Hispanics in a nursing home were about 45% and 
for Blacks about 40%, with a sharp decline from August to 
September 2020. In December 2020, the mortality rate of 
Whites is a nursing home was about 40%, 20% for Blacks, 
and about 5% for Hispanics. Particularly around Feb 2021, 

the mortality rates in nursing homes began to converge for 
all race groups (Fig. 4).

Conclusion

The coronavirus disease has affected and devastated the 
world, with unprecedented projected mortality and eco-
nomic devastation. Racial and ethnic minorities are at a 
disadvantage, and data from Connecticut show that Black 
Americans are dying from the virus at twice the rate of 

Fig. 3  Difference of age-
adjusted rates of deaths in Con-
necticut per 100,000 popula-
tions for Blacks and Hispanics 
compared to Whites

Fig. 4  Percent of associated 
COVID-19 deaths in a nursing 
home by race

2053Journal of Racial and Ethnic Health Disparities (2022) 9:2049–2055



1 3

Whites. Black Americans are disproportionately affected 
due to poverty, mass incarceration, infant mortality, lim-
ited health care access, and health-related conditions 
including heart disease, diabetes, stroke, kidney disease, 
respiratory illness, and human immunodeficiency virus 
(HIV) and continued racism and discrimination. The lack 
of reported and accessible data on the racial and ethnic 
composition of those infected may result in historically 
marginalized groups shouldering an even higher burden 
of disease and disproportionately bearing higher social 
impact.

Current data on the coronavirus and its effect on different 
populations is aggregated from the entire population and 
does not reflect the realities of Black and Hispanic popula-
tions. Blacks maintain greater disease burdens due to higher 
poverty rates, limited health care access, and increased jobs 
in the service industries. Without data by race and ethnicity, 
Black and Latino citizens are at an increased risk when states 
begin to “open-up.” A review by Donald J. Alcendor in the 
Journal of Clinical Medicine reported that out of 131 Afri-
can American counties, the death rate per 100,000 was 6.3, 
which is six times higher than predominantly Non-Hispanic 
White counties[6]. This data clearly shows the presence of 
racial and ethnic disparities in minority groups.

Our study focused analyzing COVID-19-related death 
data monthly over a period of 12 months from March 2020 
to February 2021 by race to more accurately determine what 
is happening in minority communities in Connecticut. From 
our data, we found that the COVID-19 mortality rates were 
the highest for all three-race groups (Whites, Blacks, and 
Hispanics) during the first wave (March to May 2020). The 
mortality by rate ratios and absolute differences between 
Blacks and Whites and between Blacks and Hispanics were 
statistically significant. A similar pattern was observed when 
comparing Hispanics to Whites. Further, more Whites died 
in a nursing home when compared to Blacks and Hispanics.

During the second wave (June to October 2020), the 
COVID-19 mortality declined significantly for all three 
race groups in Connecticut. There were no statistical differ-
ences in rate ratios and absolute differences between Blacks, 
Hispanics, and Whites during the second wave. However 
in August 2020, there was a fivefold increase in COVID-
19 mortality in Hispanics when compared to Whites. The 
absolute difference of rates for Hispanics (2.1 per 100,000 
populations) and for Whites (0.4 per 100,000 populations) 
was not statistically different. Thus, this rate ratio was due 
to the comparison of low mortality rates; hence, this is 
an interpretation of the data collected. In general, for all 
three racial/ethnic groups, substantial rate reductions were 
observed (90–99%) when comparing to the peak COVID-
19-associated mortality rate. During this time, COVID-19 
deaths in nursing home declined for all three racial/ethnic 
groups.

From November 2020 to February 2021 (wave 3), the 
COVID-19 mortality rates were significantly on the rise 
compared to wave 2 but lower than wave 1 for all three-race 
groups in Connecticut. However, the mortality rates were the 
highest among Hispanics, compared to Whites and Blacks. 
Whites showed the lowest mortality rates among all three 
racial/ethnic groups. In general, for all three racial/ethnic 
groups, comparing to the peak COVID-19-associated mor-
tality rate, more variable rate reductions (50–90%) but less 
than what observed in wave 2 were reported. Moreover, the 
differences between Blacks and Hispanics in wave 1 were 
substantially reduced even though not eliminated in wave 3. 
Thus, further studies will be suggested to explore the risk 
and beneficial factors of such changes.

In summary, COVID-19 health disparities among the 
Black and Hispanic populations in Connecticut was evident 
in this study. Blacks and Hispanics had significantly higher 
mortality rates when compared to Whites. Blacks had the 
highest mortality rates in wave 1, and now in wave 3, His-
panics have been leading the mortality rates. Our study mir-
rors data that has been already presented. For example, a 
study by Mackey et al. stated that the CDC’s National Center 
for Health Statistics (NCHS) reported 15% excess deaths 
among the African American population compared to White 
and for Hispanics approximately 21% excess deaths. Data 
from APM Research Lab reported that the risk of mortal-
ity rate for African Americans and Hispanics was 3.2 times 
higher than compared to White populations[7]; many other 
studies confirm these findings[8–12]. However, there are 
limitations of our study; for example, our current study did 
not include the race/ethnicity and sex interaction on COVID-
19 mortalities or how urban, suburban, and rural residential 
statue may have differential effect across these racial/eth-
nic groups particularly in some states with larger popula-
tions. Besides these limitation, future studies are suggested 
to understand the sources of higher-than-expected White 
mortality in nursing homes by exploring geographic vari-
ation, racial composition, and per-center mortality as well 
as to understand the COVID-19 mortality patterns among 
other racial/ethnic groups. In summary, our data is important 
because it shows monthly COVID-19 death data by race. 
Data reported that this gives a better, more accurate, and 
timely understanding of COVID-19 mortalities in minority 
populations.
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