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Abstract

Objective: Death from tuberculosis or HIV among people from racial and ethnic minority groups 

who are aged <65 years is a public health concern. We describe age-adjusted, absolute, and 

relative death rates from HIV or tuberculosis from 2011 through 2020 by sex, race, and ethnicity 

among US residents.

Methods: We used mortality data from the Centers for Disease Control and Prevention online 

data system on deaths from multiple causes from 2011 through 2020 to calculate age-adjusted 

death rates and absolute and relative disparities in rates of death by sex, race, and ethnicity. We 

calculated corresponding 95% CIs for all rates and determined significance at P < .05 by using z 
tests.

Results: For tuberculosis, when compared with non-Hispanic White residents, non-Hispanic 

American Indian or Alaska Native residents had the highest level of disparity in rate of death 

(666.7%). Similarly, as compared with non-Hispanic White female residents, American Indian or 

Alaska Native female residents had a high relative disparity in death from tuberculosis (620.0%). 

For HIV, the age-adjusted death rate was more than 8 times higher among non-Hispanic Black 

residents than among non-Hispanic White residents, and the relative disparity was 735.1%. When 

compared with non-Hispanic White female residents, Black female residents had a high relative 

disparity in death from HIV (1529.2%).

Conclusion: Large disparities in rates of death from tuberculosis or HIV among US residents 

aged <65 years based on sex, race, and ethnicity indicate an ongoing unmet need for effective 

interventions. Intervention strategies are needed to address disparities in rates of death and 

infection among racial and ethnic minority populations.
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Understanding preventable deaths in people aged <65 years is important because the life 

expectancy at birth in the United States in 2020 was >65 years for all racial and Hispanic 

populations.1 Various conditions contribute to preventable deaths in people aged <65 

years, including infectious diseases, chronic diseases, mental health disorders, and health 

behaviors.2 Despite government and community efforts to address these issues, disparities in 

mortality and morbidity rates exist among racial and ethnic groups.3–7 Structural racism—a 

condition that propagates racial discrimination through housing, education, employment, 

health care, and criminal justice—can play an insidious role.3,8–12 The Centers for Disease 

Control and Prevention (CDC) has recognized the imbalance in disease severity and the 

disproportionate incidence of diseases among racial and ethnic minority groups and urged 

public health programs to acknowledge and address these broader realities and contexts.13 

In the United States, data on race and health have been continuously collected since 1790, 

and these data are essential for research that supports policy decisions.14 Poverty, low 

education levels, cultural barriers, and other factors have been identified as contributing 

to poor health outcomes among people from certain racial and ethnic minority groups, 

especially non-Hispanic Black and American Indian or Alaska Native (AI/AN) people.15,16 

Despite the availability of state and federal government-subsidized health services, length 

and quality-of-life measures for non-Hispanic Black and AI/AN people continue to lag those 

of other racial and ethnic populations in the United States.17–19

The health care delivery system is complex and varied among population segments in the 

United States. The major sources of US government–subsidized health care for AI/AN 

and non-Hispanic Black residents are distinctly different. The Centers for Medicare & 

Medicaid Services within the US Department of Health and Human Services administers the 

Medicare program and works with state governments to administer the Medicaid program 

and Children’s Health Insurance Program. Medicaid and Medicare are both government-

sponsored health insurance programs. Medicaid is a joint federal and state program that, 

with the Children’s Health Insurance Program, provides health coverage to low-income 

families, qualified pregnant women and children, individuals receiving Supplemental 

Security Income, and other groups. Medicare provides health insurance for people who 

are aged ≥65 years, have a disability, or have certain health conditions.20 Race, ethnicity, 

or Hispanic origin is not a requirement to qualify for Medicare or Medicaid. However, 

disparities in health insurance coverage exist by race and Hispanic origin21 and access to 

care and health care use.18 In the United States, health insurance coverage is importance in 

health care access. Non-Hispanic Black and AI/AN residents are eligible to receive medical 

treatment and preventive services for which they qualify from US government–subsidized 

sources (eg, Medicaid, Medicare, Veterans Health Administration). In addition, AI/AN 

residents can receive medical diagnosis, treatment, and preventive care services from the 

Indian Health Service, community health centers, and private health insurance. However, 

despite the availability of US government–subsidized health care services, the health of 

AI/AN and Black people lags that of people in other racial and ethnic groups.17–19,22,23

Given the persistent state of health disparities, the US government has encouraged 

partnership building and community involvement to meet Healthy People 2030 objectives,2 

reduce health disparities, and achieve health equity.24 Partnership building provides an 

opportunity to address common objectives by combining resources among US government 

Adekoya et al. Page 2

Public Health Rep. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



agencies and organizations.25 The combining of resources could benefit non-Hispanic 

AI/AN and non-Hispanic Black people by preventing and controlling deaths from HIV or 

tuberculosis (TB). HIV coinfection as a driver of TB disease and the high prevalence of TB 

disease among certain population groups in the United States have increased the importance 

of examining deaths from TB or HIV in people aged <65 years.19,26 Despite reductions in 

HIV-related death rates since 1981, in 2018 the highest death rate from HIV was among 

non-Hispanic Black people.27 However, the rates of people living with diagnosed HIV 

infection from 2014 through 2018 increased among all racial and ethnic groups, except 

people of multiple races, for which the rate decreased from 730.0 to 665.7 infections per 100 

000 population.27 In a study (1994–2016) that examined whether decreased TB incidence 

is accompanied by reduced TB disparities, disparities persisted and increased for some 

population groups even though TB rates decreased.28 These findings led to a focus on 

screening and treatment of latent TB infections.

We examined age-adjusted death rates (AADRs) associated with HIV or TB among people 

aged <65 years by sex, race, and ethnicity to identify modifiable disparities among Healthy 

People 2030 objectives that were set in 2010, when US public health programs in socially 

disadvantaged populations were given a high priority, among other competing priorities, in 

the allocation of resources to address these diseases.2,19,26,27

Methods

We used data from CDC Wide-ranging Online Data for Epidemiologic Research (CDC 

WONDER), a system that provides access to an array of public health information.29 The 

WONDER system uses data queries for analysis of public health data in the WONDER 

database and has safeguards to protect individual privacy. The CDC Institutional Review 

Board reviewed and approved this analytic study, determined that the research did not 

constitute human participant research, and waived formal ethical review.

We accessed mortality files from 2011 through 2020 for the 50 US states and the District of 

Columbia; these files included data on the underlying and contributing causes of death30 and 

are based on death certificate data reported to CDC’s National Center for Health Statistics 

(NCHS). This dataset has been used extensively for health-related research, following the 

recommendations of Redelings et al,31 who noted that the underlying cause of death alone 

greatly underestimates the importance of the underlying and contributing cause of death. 

Therefore, we used data that included multiple causes of death to identify all deaths (ie, 

we included deaths in which underlying or contributing deaths were mentioned) initiated by 

or contributing to TB or HIV.31,32 We obtained data on the number of deaths, population 

number, and death rates by year, sex, race, and ethnicity.

We limited our analysis to deaths associated with HIV (International Classification of 
Diseases, Tenth Revision codes B20-B24)30 or TB (codes A16-A19)30 that occurred before 

age 65 years to assess the implications of death from HIV or TB for adequate allocation 

of resources.33,34 Demographic characteristics included sex (male or female) and race 

and ethnicity (non-Hispanic AI/AN, non-Hispanic Asian or Pacific Islander, non-Hispanic 

Black or African American, non-Hispanic White, or Hispanic all races). For brevity in 
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data presentation, we used AI/AN, Asian or Pacific Islander, Black, and White and did not 

include non-Hispanic when presenting, describing, or comparing the results among racial 

groups. We used a similar presentation format when describing or comparing racial groups 

by sex.

We calculated absolute disparity (ie, absolute difference in risk between groups) and 

relative disparity in AADRs per 100 000 population (ie, relative difference in risk between 

groups).35–37 We calculated absolute disparity for each pair of racial and ethnic groups (ie, 

the estimate for the reference group minus the estimate for each of the other racial and 

ethnic groups). We calculated relative disparity (ie, [absolute disparity/reference group] × 

100%) for each pairwise comparison between the reference group and the complementary 

sex and racial and ethnic groups.35–37 For AADRs, age groups, and the standard population 

(the age distribution used as weights to calculate or create age-adjusted statistics), we used 

the following age groups as defined in CDC WONDER: <1 year, 1 through 4, 5 through 14, 

15 through 24, 25 through 34, 35 through 44, 45 through 54, and 55 through 64 years.29 

We used the 2020 standard population to calculate AADRs. The population numbers for 

2020 are bridged-race estimates of the July 1 resident population from the Vintage 2020 

postcensal series released by NCHS on September 22, 2021.29

We determined significant differences in absolute and relative disparity between comparison 

groups based on the z test, with P < .05 indicating significance. We assessed significance 

of the trends in death rates using Joinpoint trend analysis software (Joinpoint Regression 

Program, version 4.7.0.0; Statistical Methodology and Applications Branch, Surveillance 

Research Program, National Cancer Institute). We assumed that death counts were in 

Poisson distribution under the null hypothesis of an approximately normal distribution.38 

For presentation of results, we used non-Hispanic White as the reference group (ie, group 

with the best or lowest rate). We also examined AADRs for HIV or TB by the urbanization 

index based on the 2013 NCHS Urban–Rural Classification Scheme for Counties.39

In data collected from 2011 through 2020, 30 of 3538 (0.9%) total records for TB and 

749 of 68 809 (1.1%) total records for HIV were missing race-specific information. These 

data were included in total rate calculations but were excluded in race and ethnicity rate 

calculations.

Results

Tuberculosis

From 2011 through 2020, 3538 deaths were associated with TB, with an average of 354 

TB-associated deaths per year. As indicated by the overlapping 95% CIs for the AADRs 

from year to year and the results of the Joinpoint analysis, rates did not significantly change 

(stabilized) during the study period (0.1 deaths per 100 000 population) (Table 1). The 

AADR was higher among male residents than among female residents and differed by 

race and ethnicity (Table 2). The AADR per 100 000 population was lowest among White 

residents (0.0) than among those of other racial and ethnic groups (Tables 2 and 3), and 

AI/AN and Asian or Pacific Islander residents had the highest death rates (0.3 and 0.3), 

followed by Black residents (0.2). By urbanization, AADRs per 100 000 population were 
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highest in large central metropolitan areas (0.1) and noncore (nonmetropolitan) areas (0.1; 

data were limited to 1 decimal place).

The AADR and relative disparity for death from TB differed significantly between White 

residents and those from other racial and ethnic groups (Table 3). When compared with 

White residents, AI/AN residents had the largest relative disparity (666.7%) for death from 

TB and Hispanic residents had the smallest (233.3%). We also found significant differences 

by sex among racial and ethnic groups. As compared with White male residents, AI/AN 

male residents had the highest relative disparity for death from TB (439.3%), followed by 

Asian or Pacific Islander male residents (336.0%); Black male residents had the lowest 

relative disparity (231.5%). When compared with White female residents, AI/AN female 

residents had the highest relative disparity for death from TB (620.0%), which was 3 times 

that of Black female residents (228.6%).

HIV

From 2011 through 2020, 68 809 deaths were associated with HIV, with an average of 

6881 HIV-associated deaths per year (Table 1). AADRs per 100 000 population decreased 

significantly, from 2.9 deaths in 2011 to 1.9 deaths in 2020, with an overall average rate 

of 2.3 deaths. As with TB-related mortality rates, we found significant differences in 

HIV-related AADRs by sex, race, and ethnicity. The AADR per 100 000 population was 

higher among male residents (3.4) than among female residents (1.3) (Table 2). By race and 

ethnicity, Black residents had the highest AADR (9.4), which was significantly higher than 

among White residents (1.1); Asian or Pacific Islander residents had the lowest AADR (0.4). 

By urbanization, the largest AADR was among residents living in large central metropolitan 

areas (3.6).

AADRs and relative disparity for death from HIV differed significantly between White 

residents and those from other racial and ethnic groups (Table 4). Black residents, with a 

relative disparity of 735.1%, had the largest disparity for death from HIV as compared with 

White residents. Asian or Pacific Islander residents had a lower AADR than White residents, 

overall and by sex, and the lowest relative disparity (−65.2%). The AADR per 100 000 

population was higher among Black male residents (12.9) than among White male residents 

(1.9). Similarly, the AADR was significantly higher among Black female residents (6.3) 

than among White female residents (0.4); in addition, Black female residents had the largest 

relative disparity for death from HIV (1529.2%) as compared with White female residents.

Discussion

We described AADRs from HIV or TB as underlying or contributing causes of death by 

using death certificate data of all deaths in the United States. The use of mortality data 

to monitor health disparities in deaths from HIV or TB is well established.35–37 Previous 

studies have highlighted the need to continually measure and monitor health disparities.36,39 

From 2011 through 2020, although the TB-related AADR stabilized at 0.1 deaths per 100 

000 population, deaths associated with HIV declined by 34% to an AADR of 2.3 per 

100 000 population. Despite the stabilization of and decrease in TB- and HIV-associated 

mortality, substantial health inequities and disparities remain.40,41
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Timely and effective health care options are needed to reduce morbidity and mortality 

associated with TB and HIV.41 For example, the proportion of people aged <65 years 

with health insurance coverage increased significantly from 83.2% in 2008 to 86.7% in 

2014,42 which may have contributed to the overall stabilization of TB-associated deaths 

and the decrease in HIV-related deaths that we observed. Similarly, the widely documented 

disparities in timely access to and use of effective health care18 might explain the disparities 

in mortality that we observed. For example, higher levels of access to health care among 

White people as compared with people in other racial and ethnic groups might explain their 

lower mortality rates. High TB-related AADRs among AI/AN people, particularly females, 

is concerning given the availability of the Indian Health Service to deliver health care to this 

population.43 Relative and absolute disparities were highest among male and female AI/AN 

people than among people in other racial and ethnic groups, particularly White people. 

Specific reasons for this observation warrant further exploration.

Although many health inequalities affect people who are Black, the Black population 

in our study had a significantly lower TB-related AADR than the AI/AN population, 

a non-significantly lower AADR than the Asian or Pacific Islander population, and a 

significantly higher AADR than the White population. Efforts have been made to improve 

health outcomes in all racial and ethnic populations, including Black populations, and in 

non–US-born populations.44,45 More effective community-based efforts could help improve 

health outcomes among AI/AN populations. However, unlike the TB-related AADR, the 

HIV-related AADR among Black people in our study group was significantly higher than 

among all other racial and ethnic groups. The relative and absolute Black–White disparities 

in the HIV-related AADR among Black females were particularly striking: in absolute 

number of deaths, 3 times more deaths occurred, and the AADR was 16 times higher among 

Black female residents than among White female residents. Reasons are unclear why Black 

people had different experiences with TB or HIV disparities from 2011 through 2020, and 

our findings may reflect differences in patterns of exposure. The differences highlight the 

need for enhanced research, monitoring, and interventions to reduce residual disparities in 

TB- and HIV-related death rates among Black people.

Our observation of limited variability in TB-related death rates in urban versus rural 

areas could indicate successful implementation of strategies such as integrated care by 

multidisciplinary teams with case management services.46,47 Our observation could also 

mean that nonurban areas are diagnosing TB as effectively as urban areas, although 

urban areas would be more likely than rural areas to have multidisciplinary teams and 

access to clinicians who know to test for TB. High rates of TB have been reported 

among US-born and non–US-born people living in areas identified as being low income, 

being densely populated, having high rates of unemployment, and having populations with 

low levels of education.48 When compared with other life-threatening infectious diseases, 

TB is relatively rare, has nonspecific symptoms, and has diagnostic tests with limited 

sensitivity and specificity. Therefore, prompt TB diagnosis, which prevents TB-associated 

mortality, requires access to clinicians who consider TB in their differential diagnoses, 

particularly when symptoms persist despite treatment for other, more common conditions 

(eg, community-acquired pneumonia) with overlapping symptoms. However, unlike the 

care of patients with TB through an integrated approach, a comprehensive approach might 
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work better for patients with HIV (eg, enhanced education, focused funding, community 

engagement, consideration of social vulnerability), particularly to address high rates of 

HIV-related deaths in the Black population.49,50

Strengths and Limitations

This study had 2 strengths. One was that the death certificate data source offers consistency 

in data over time, ease of use in understanding disease trends, and usefulness in developing 

and monitoring Healthy People objectives. Another strength was that our findings are 

generalizable to the general population, and the inclusion of AADRs contributes to an 

understanding of health disparities.51

Our study also had some limitations. First, details of our study design, analysis, and 

interpretation may have affected the validity (accuracy) or precision (certainty) of the 

findings to the US population from 2011 through 2020. Second, we did not generate 

state-level analysis for HIV or TB52 because that was not the focus of our current 

research. However, the urbanization index that we used (large central metropolitan, large 

fringe metropolitan, medium metropolitan, small metropolitan, micropolitan, and noncore) 

could be used to develop and enhance programs; the implications of these diseases 

have been documented nationally.1,2,24,26 For example, a consistent AADR for TB was 

found among urbanization options, whereas AADRs for HIV varied considerably among 

urbanization options, with rates highest among large central metropolitan areas and 

lowest among noncore areas. Third, racial misclassification on death certificates has been 

studied extensively and might have affected our findings. Racial misclassification on death 

certificates has implications for how we study and address health disparities and health 

services because mortality rates among AI/AN people have been reported to be higher than 

among the general population.43,53 Fourth, this research was cross-sectional and did not 

account for socioeconomic factors and comorbidities of decedents. Factors such as excessive 

alcohol consumption, smoking, injection drug use, and diabetes influence health outcomes, 

including those related to HIV and TB. These factors are particularly concerning among 

certain population groups (eg, Black, AI/AN) in the United States. In addition, the Social 

Vulnerability Index can identify adversely affected communities.54 Fifth, because of the 

study design, we did not consider confounding of the association of race and ethnicity and 

AADR by US-born versus non–US-born geographic origin.48 Lastly, this study used vital 

statistics data compiled by NCHS. Our study may have yielded slightly different results than 

studies that use surveillance programs that prospectively follow people.48

Conclusions

AADRs associated with HIV or TB among people aged <65 years differed by race, ethnicity, 

and sex, with higher mortality rates among racial and ethnic minority residents than among 

White residents. Although our results included a small number of deaths among AI/AN 

residents, we found that the largest disparities in TB-related mortality rates were between 

AI/AN residents and non-Hispanic White residents, with large disparities between male and 

female AI/AN residents and their non-Hispanic White counterparts. HIV-related death rates 
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were significantly higher among Black residents than among residents of all other racial and 

ethnic groups, with particularly large disparities found for Black female residents.

Thousands of TB cases are still reported annually in the United States, and clinically 

severe or drug-resistant TB can be life-threatening without timely and effective treatment. 

Moreover, people with latent TB infection can develop life-threatening disease. Addressing 

disparities in deaths through strategies such as access to health care, health care resources, 

transportation, education, comorbidity, and implementation of comprehensive prevention 

and treatment programs is critical to achieving health equity. Further reductions in TB 

deaths, especially among the groups identified in our study, will require expanding testing 

and treatment of latent TB infection.19,55–57

Acknowledgments

Dr Benedict I. Truman retired in May 2022. The authors thank Greta Tessman, MA (CDC), for editorial support and 
Rick Song, PhD (CDC), and Ramal Moonesinghe, PhD (CDC), for statistical consultations.

Funding

The authors received no financial support for the research, authorship, and/or publication of this article.

Disclaimer

The findings and conclusions in this article are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention (CDC).

References

1. Arias E, Xu JQ. United States life tables, 2020. Natl Vital Stat Rep. 2022;71(1):1–64. doi:10.15620/
cdc:118055

2. US Department of Health and Human Services, Office of Disease Prevention and Health Promotion. 
Healthy People 2030. 2020. Accessed August 23, 2023. https://health.gov/healthypeople

3. Hollis ND, Li W, Van Dyke ME, et al. Racial and ethnic disparities in incidence of SARS-CoV-2 
infection, 22 US states and DC, January 1–October 1, 2020. Emerg Infect Dis. 2021;27(5):1477–
1481. doi:10.3201/eid2705.204523 [PubMed: 33900192] 

4. Tirupathi R, Muradova V, Shekhar R, Salim SA, Al-Tawfiq JA, Palabindala V. COVID-19 disparity 
among racial and ethnic minorities in the US: a cross sectional analysis. Travel Med Infect Dis. 
2020;38:101904. doi:10.1016/j.tmaid.2020.101904

5. Haverkamp D, Melkonian SC, Jim MA. Growing disparity in the incidence of colorectal cancer 
among non-Hispanic American Indian and Alaska Native populations—United States, 2013–2017. 
Cancer Epidemiol Biomarkers Prev. 2021;30(10):1799–1806. doi:10.1158/1055-9965.EPI-21-0343 
[PubMed: 34341050] 

6. O’Halloran AC, Holstein R, Cummings C, et al. Rates of influenza-associated hospitalization, 
intensive care unit admission, and in-hospital death by race and ethnicity in the United States from 
2009 to 2019. JAMA Netw Open. 2021;4(8):e2121880. doi:10.1001/jamanetworkopen.2021.21880

7. Merkt PT, Kramer MR, Goodman DA, et al. Urban–rural differences in pregnancy-related deaths, 
United States, 2011–2016. Am J Obstet Gynecol. 2021;225(2):183.e1–183.e16. doi:10.1016/
j.ajog.2021.02.028

8. Tan SB, deSouza P, Raifman M. Structural racism and COVID-19 in the USA: a county-
level empirical analysis. J Racial Ethn Health Disparities. 2022;9(1):236–246. doi:10.1007/
s40615-020-00948-8 [PubMed: 33469868] 

9. Rodriguez-Lonebear D, Barcelo NE, Akee R, Carroll SR. American Indian reservations and 
COVID-19: correlates of early infection rates in the pandemic. J Public Health Manag Pract. 
2020;26(4):371–377. doi:10.1097/PHH.0000000000001206 [PubMed: 32433389] 

Adekoya et al. Page 8

Public Health Rep. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://health.gov/healthypeople


10. Barr DA. Health Disparities in the United States: Social Class, Race, Ethnicity, and Health. Johns 
Hopkins University Press; 2014.

11. Bailey ZD, Krieger N, Agneor M, Graves J, Linos N, Bassett MT. Structural racism and 
health inequities in the USA: evidence and interventions. Lancet. 2017;389(10077):1453–1463. 
doi:10.1016/S0140-6736(17)30569-X [PubMed: 28402827] 

12. Krieger N. Structural racism, health inequalities, and the two-edged sword of data: 
structural problems require structural solutions. Front Public Health. 2021;9:655447. doi:10.3389/
fpubh.2021.655447

13. Centers for Disease Control and Prevention. Establishing a holistic framework to reduce 
inequalities in HIV, viral hepatitis, STDs, and tuberculosis in the United States: an NCHHSTP 
white paper on social determinants of health. 2010. Accessed August 24, 2023. https://
www.cdc.gov/socialdeterminants/docs/SDH-White-Paper-2010.pdf

14. Norris PL, Vines PL, Hoeffel EM. The American Indian and Alaska Native Population: 2010 
Census Brief. US Census Bureau; 2012. Accessed August 24, 2023. https://www.census.gov/
history/pdf/c2010br-10.pdf

15. Riley WJ. Health disparities: gaps in access, quality and affordability of medical care. Trans Am 
Clin Climatol Assoc. 2012;123:167–172. [PubMed: 23303983] 

16. Smedley BD, Stith AY, Nelson AR, eds; Institute of Medicine Committee on Understanding and 
Eliminating Racial and Ethnic Disparities in Health Care. Unequal Treatment: Confronting Racial 
and Ethnic Disparities in Health Care. National Academies Press; 2003.

17. Joe JR. The health of American Indian and Alaska Native women. J Am Med Womens Assoc 
(1972). 1996;51(4):141–145. [PubMed: 8840728] 

18. Hill L, Artiga S, Haldar S. Key facts on health and health care by race and ethnicity. Kaiser Family 
Foundation; 2023. Accessed August 24, 2023. https://www.kff.org/report-section/key-facts-on-
health-and-health-care-by-race-and-ethnicity-health-coverage-and-access-to-and-use-of-care

19. Centers for Disease Control and Prevention. Diagnoses of HIV infection in the United States 
and dependent areas, 2020. HIV Surveill Rep. 2022;33:1–143. Accessed August 24, 2023. https://
www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-33/index.html

20. Centers for Medicare & Medicaid Services. About us. 2023. Accessed September 22, 2023. https://
www.cms.gov/about-CMS

21. National Center for Health Statistics. Health, United States, 2020–2021: health insurance 
coverage. 2023. Accessed September 22, 2023. https://www.cdc.gov/nchs/hus/topics/health-
insurance-coverage.htm

22. Galaviz KI, Varughese R, Agan BK, et al. The intersection of HIV, diabetes, and race: exploring 
disparities in diabetes care among people living with HIV. J Int Assoc Provid AIDS Care. 
2020;19:1–7. doi:10.1177/2325958220904241

23. Dailey AF, Johnson AS, Wu B. HIV care outcomes among Blacks with diagnosed HIV
—United States, 2014. MMWR Morb Mortal Wkly Rep. 2017;66(4):97–103. doi:10.15585/
mmwr.mm6604a2 [PubMed: 28151924] 

24. US Department of Health and Human Services, Office of Disease Prevention and 
Health Promotion. Healthy People 2030: healthy people in action. August 2021. 
Accessed September 9, 2022. https://health.gov/healthypeople/tools-action/healthy-people-in-
action?source=govdelivery&utm_medium=email&utm_source=govdelivery

25. McConnell KJ, Charlesworth CJ, Meath THA, George RM, Kim H. Oregon’s emphasis on equity 
shows signs of early success for Black and American Indian Medicaid enrollees. Health Aff 
(Millwood). 2018;37(3):386–393. doi:10.1377/hlthaff.2017.1282 [PubMed: 29505371] 

26. Centers for Disease Control and Prevention. Division of Tuberculosis Elimination (DTBE) 
strategic plan 2016–2020. Updated December 4, 2020. Accessed August 24, 2023. https://
www.cdc.gov/tb/about/strategicplan.htm

27. Centers for Disease Control and Prevention. Diagnoses of HIV infection in the United States 
and dependent areas, 2018. HIV Surveill Rep. 2020;31:1–119. Accessed August 24, 2023. https://
www.cdc.gov/hiv/library/reports/hiv-surveillance/vol31/index.html

Adekoya et al. Page 9

Public Health Rep. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/socialdeterminants/docs/SDH-White-Paper-2010.pdf
https://www.cdc.gov/socialdeterminants/docs/SDH-White-Paper-2010.pdf
https://www.census.gov/history/pdf/c2010br-10.pdf
https://www.census.gov/history/pdf/c2010br-10.pdf
https://www.kff.org/report-section/key-facts-on-health-and-health-care-by-race-and-ethnicity-health-coverage-and-access-to-and-use-of-care
https://www.kff.org/report-section/key-facts-on-health-and-health-care-by-race-and-ethnicity-health-coverage-and-access-to-and-use-of-care
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-33/index.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-33/index.html
https://www.cms.gov/about-CMS
https://www.cms.gov/about-CMS
https://www.cdc.gov/nchs/hus/topics/health-insurance-coverage.htm
https://www.cdc.gov/nchs/hus/topics/health-insurance-coverage.htm
https://health.gov/healthypeople/tools-action/healthy-people-in-action?source=govdelivery&utm_medium=email&utm_source=govdelivery
https://health.gov/healthypeople/tools-action/healthy-people-in-action?source=govdelivery&utm_medium=email&utm_source=govdelivery
https://www.cdc.gov/tb/about/strategicplan.htm
https://www.cdc.gov/tb/about/strategicplan.htm
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol31/index.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol31/index.html


28. Khan A, Marks S, Katz D, et al. Changes in tuberculosis disparities at a time of decreasing 
tuberculosis incidence in the United States, 1994–2016. Am J Public Health. 2018;108(suppl 
4):S321–S326. doi:10.2105/AJPH.2018.304606 [PubMed: 30383425] 

29. Centers for Disease Control and Prevention. WONDER: bridged-race resident population 
estimates, United States, state and county for the years 1990–2020. September 2021. Accessed 
October 25, 2022. https://wonder.cdc.gov/wonder/help/bridged-race.html#About%201990-2020

30. World Health Organization. International Statistical Classification of Diseases and Related Health 
Problems, Tenth Revision. World Health Organization; 2016. Accessed September 13, 2023. 
https://icd.who.int/browse10/Content/statichtml/ICD10Volume2_en_2019.pdf

31. Redelings MD, Sorvillo F, Simon P. A comparison of underlying cause and multiple 
causes of deaths, US vital statistics, 2000–2001. Epidemiology. 2006;17(1):100–103. 
doi:10.1097/01.ede.0000187177.96138.c6 [PubMed: 16357601] 

32. Redelings MD, Wise M, Sorvillo F. Using multiple cause-of-death to investigate associations and 
causality between conditions listed on the death certificate. Am J Epidemiol. 2007;166(1):104–
108. doi:10.1093/aje/kwm037 [PubMed: 17426040] 

33. Cruz-Cano R, Mead EL. Causes of excess deaths in Puerto Rico after Hurricane Maria: a time-
series estimation. Am J Public Health. 2019;109(7):1050–1052. doi:10.2105/AJPH.2019.305015 
[PubMed: 30998411] 

34. Lenner P. The excess mortality rate: a useful concept in cancer epidemiology. Acta Oncol. 
1990;29(5):573–576. doi:10.3109/02841869009090053 [PubMed: 2206568] 

35. Pearcy JN, Keppel KG. Monitoring change in health disparity. J Public Health Manag Pract. 
2008;14(5):481–486. doi:10.1097/01.PHH.0000333884.30023.d6 [PubMed: 18708893] 

36. Keppel K, Pamuk E, Lynch J, et al. Methodological issues in measuring health disparities. Vital 
Health Stat 2. 2005;141:1–16.

37. Chang MH, Moonesinghe R, Athar HM, Truman BI. Trends in disparity by sex and race/ethnicity 
for the leading causes of death in the United States—1999–2010. J Public Health Manag Pract. 
2016;22(suppl 1):S13–S24. doi:10.1097/PHH.0000000000000267

38. Xu JQ, Murphy SL, Kochanek KD, Arias E. Deaths: final data for 2019. Natl Vital Stat Rep. 
2021;70(8):1–87. doi:10.15620/cdc:106058

39. Ingram DD, Franco SJ. 2013 NCHS urban–rural classification scheme for counties. Vital Health 
Stat 2. 2014;166:1–73.

40. Byrd WM, Clayton LA. An American health dilemma: a history of Blacks in the health system. J 
Natl Med Assoc. 1992;84(2):189–200. [PubMed: 1602519] 

41. Braveman P, Arkin E, Orleans T, Proctor D, Plough A. What Is Health Equity? and What 
Difference Does a Definition Make? Robert Wood Johnson Foundation; 2017. Accessed August 
24, 2023. https://www.rwjf.org/en/library/research/2017/05/what-is-health-equity-.html

42. US Department of Health and Human Services, National Center for Health Statistics. Leading 
health indicators. In: Healthy People 2020 Midcourse Review. 2016. Accessed September 9, 2022. 
https://www.cdc.gov/nchs/data/hpdata2020/CHIV_LHI.pdf

43. Richardson GA. Sidebar: impact of racial misclassification of health data on American Indians 
in North Carolina. N C Med J. 2021;82(6):399–400. doi:10.18043/ncm.82.6.399 [PubMed: 
34750215] 

44. Mays GP, Scutchfield FD. Improving public health system performance through 
multiorganizational partnerships. Prev Chronic Dis. 2010;7(6):A116. [PubMed: 20950523] 

45. Olanipekun JA. Partnership: an effective approach to public health. J Nat Sci Res. 2013;3(7):90–
95.

46. Ward JW. Strategies for expanding access to HBV and HCV testing and care in the United 
States: the CDC Hepatitis Testing and Linkage to Care initiative, 2012–2014. Public Health Rep. 
2016;131(suppl 2):S1–S4. doi:10.1177/00333549161310S201

47. Bajis S, Dore GJ, Hajarrideh B, Cunningham EB, Maher L, Grebely J. Interventions to 
enhance testing, linkage to care and treatment update for hepatitis C virus infection among 
people who inject drugs: a systematic review. Int J Drug Policy. 2017;47:34–46. doi:10.1016/
j.drugpo.2017.07.002 [PubMed: 28797498] 

Adekoya et al. Page 10

Public Health Rep. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://wonder.cdc.gov/wonder/help/bridged-race.html#About%201990-2020
https://icd.who.int/browse10/Content/statichtml/ICD10Volume2_en_2019.pdf
https://www.rwjf.org/en/library/research/2017/05/what-is-health-equity-.html
https://www.cdc.gov/nchs/data/hpdata2020/CHIV_LHI.pdf


48. Olson NA, Davidow AL, Winston CA, Chen MP, Gazmararian JA, Katz DJ. A national study of 
socioeconomic status and tuberculosis rates by country of birth, United States, 1996–2005. BMC 
Public Health. 2012;12:365. doi:10.1186/1471-2458-12-365 [PubMed: 22607324] 

49. Garcia MC, Faul M, Massetti G, et al. Reducing potentially excess deaths from the five leading 
causes of death in the rural United States. MMWR Surveill Summ. 2017;66(2):1–7. doi:10.15585/
mmwr.ss6602a1

50. Lee YC, Chang KY, Mirsaeidi M. Association of COVID-19 case-fatality rate with state health 
disparity in the United States. Front Med. 2022;9:853059. doi:10.3389/fmed.2022.853059

51. Quast T, Andel R. Excess mortality associated with COVID-19 by demographic 
group: evidence from Florida and Ohio. Public Health Rep. 2021;136(6):782–790. 
doi:10.1177/00333549211041550 [PubMed: 34436948] 

52. Gillot M, Gant Z, Hu X, Johnson AS. Linkage to HIV medical care and social determinants of 
health among adults with diagnosed HIV infection in 41 states and the District of Columbia, 2017. 
Public Health Rep. 2022;137(5):888–900. doi:10.1177/00333549211029971 [PubMed: 34318733] 

53. Arias E, Schauman WS, Eschback K, Sloe PD, Backlund E. The validity of race and Hispanic 
origin reporting on death certificates in the United States. Vital Health Stat. 2008;2(148):1–23.

54. Van Dyke ME, Chen MS, Sheppard M, et al. County-level social vulnerability and emergency 
department visits for fire-arm injuries—10 US jurisdictions, January 1, 2018–December 31, 
2021. MMWR Morb Mortal Wkly Rep. 2022;71(27):873–877. doi:10.15585/mmwr.mm7127a1 
[PubMed: 35797204] 

55. Khan A, Phares CR, Phuong HL, et al. Overseas treatment of latent tuberculosis infection 
in US-bound immigrants. Emerg Infect Dis. 2022;28(3):582–590. doi:10.3201/eid2803.212131 
[PubMed: 35195518] 

56. Katrak S, Flood J. Latent tuberculosis and current health disparities in California: 
making the invisible visible. Am J Public Health. 2018;108(suppl 4):S242–S245. doi:10.2105/
AJPH.2018.304529 [PubMed: 30383424] 

57. Filardo TD, Feng P, Pratt PH, Price SF, Self JL. Tuberculosis—United States, 2021. MMWR Morb 
Mortal Wkly Rep. 2022;71(12):441–446. doi:10.15585/mmwr.mm7112a1 [PubMed: 35324877] 

Adekoya et al. Page 11

Public Health Rep. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Adekoya et al. Page 12

Ta
b

le
 1

.

C
ru

de
 a

nd
 a

ge
-a

dj
us

te
d 

m
or

ta
lit

y 
ra

te
s 

pe
r 

10
0 

00
0 

po
pu

la
tio

n 
fo

r 
tu

be
rc

ul
os

is
 o

r 
H

IV
 a

m
on

g 
re

si
de

nt
s 

ag
ed

 <
65

 y
ea

rs
, U

ni
te

d 
St

at
es

, 2
01

1–
20

20
a

R
at

e 
(9

5%
 C

I)

D
is

ea
se

: 
ye

ar
N

o.
 o

f 
de

at
hs

P
op

ul
at

io
n,

 n
o.

C
ru

de
A

ge
 a

dj
us

te
d

T
ub

er
cu

lo
si

s

 
20

11
39

1
27

0 
19

7 
77

6
0.

1 
(0

.1
–0

.2
)

0.
1 

(0
.1

–0
.1

)

 
20

12
34

9
27

0 
76

8 
68

4
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
20

13
35

6
27

1 
42

4 
76

5
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
20

14
33

0
27

2 
61

3 
84

5
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
20

15
32

2
27

3 
65

7 
96

8
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
20

16
37

1
27

3 
88

3 
31

8
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
20

17
31

6
27

4 
86

0 
49

9
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
20

18
35

6
27

4 
73

6 
24

1
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
20

19
32

2
27

4 
18

1 
26

0
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
20

20
42

5
27

3 
82

4 
75

8
0.

2 
(0

.1
–0

.2
)

0.
1 

(0
.1

–0
.1

)

 
20

11
–2

02
0

35
38

2 
73

0 
14

9 
11

4
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

H
IV

 
20

11
84

04
27

0 
19

7 
77

6
3.

1 
(3

.0
–3

.2
)

2.
9 

(2
.9

–3
.0

)

 
20

12
79

52
27

0 
76

8 
68

4
2.

9 
(2

.9
–3

.0
)

2.
7 

(2
.7

–2
.8

)

 
20

13
76

77
27

1 
42

4 
76

5
2.

8 
(2

.8
–2

.9
)

2.
6 

(2
.6

–2
.7

)

 
20

14
74

33
27

2 
61

3 
84

5
2.

7 
(2

.7
–2

.8
)

2.
5 

(2
.5

–2
.6

)

 
20

15
69

37
27

3 
65

7 
96

8
2.

5 
(2

.5
–2

.6
)

2.
3 

(2
.3

–2
.4

)

 
20

16
66

87
27

3 
88

3 
31

8
2.

4 
(2

.4
–2

.5
)

2.
2 

(2
.2

–2
.3

)

 
20

17
63

05
27

4 
86

0 
49

9
2.

3 
(2

.2
–2

.4
)

2.
1 

(2
.0

–2
.1

)

 
20

18
58

92
27

4 
73

6 
24

1
2.

1 
(2

.1
–2

.2
)

1.
9 

(1
.9

–2
.0

)

 
20

19
55

02
27

4 
18

1 
26

0
2.

0 
(2

.0
–2

.1
)

1.
8 

(1
.7

–1
.8

)

 
20

20
60

20
27

3 
82

4 
75

8
2.

2 
(2

.1
–2

.3
)

1.
9 

(1
.9

–2
.0

)

 
20

11
–2

02
0

68
 8

09
2 

73
0 

14
9 

11
4

2.
5 

(2
.5

–2
.5

)
2.

3 
(2

.3
–2

.3
)

a D
at

a 
so

ur
ce

: C
en

te
rs

 f
or

 D
is

ea
se

 C
on

tr
ol

 a
nd

 P
re

ve
nt

io
n.

29

Public Health Rep. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Adekoya et al. Page 13

Ta
b

le
 2

.

C
ru

de
 a

nd
 a

ge
-a

dj
us

te
d 

m
or

ta
lit

y 
ra

te
s 

pe
r 

10
0 

00
0 

po
pu

la
tio

n 
fo

r 
tu

be
rc

ul
os

is
 o

r 
H

IV
 a

m
on

g 
re

si
de

nt
s 

ag
ed

 <
65

 y
ea

rs
, b

y 
se

x,
 r

ac
e 

an
d 

et
hn

ic
ity

, a
nd

 

ur
ba

ni
za

tio
n,

 U
ni

te
d 

St
at

es
, 2

01
1–

20
20

a

R
at

e 
(9

5%
 C

I)

D
is

ea
se

 a
nd

 c
ha

ra
ct

er
is

ti
c

N
o.

 o
f 

de
at

hs
P

op
ul

at
io

n,
 n

o.
C

ru
de

A
ge

 a
dj

us
te

d

Tu
be

rc
ul

os
is

Se
x

 
Fe

m
al

e
10

72
1 

36
1 

37
9 

58
7

0.
1 

(0
.1

–0
.1

)
0.

1 
(0

.1
–0

.1
)

 
M

al
e

24
66

1 
36

8 
76

9 
52

7
0.

2 
(0

.2
–0

.2
)

0.
2 

(0
.1

–0
.2

)

R
ac

e 
an

d 
et

hn
ic

ity

 
N

on
-H

is
pa

ni
c 

A
m

er
ic

an
 I

nd
ia

n 
or

 A
la

sk
a 

N
at

iv
e

88
24

 1
50

 7
55

0.
4 

(0
.3

–0
.4

)
0.

3 
(0

.3
–0

.4
)

 
N

on
-H

is
pa

ni
c 

A
si

an
 o

r 
Pa

ci
fi

c 
Is

la
nd

er
50

9
16

9 
53

5 
51

1
0.

3 
(0

.3
–0

.3
)

0.
3 

(0
.2

–0
.3

)

 
N

on
-H

is
pa

ni
c 

B
la

ck
 o

r 
A

fr
ic

an
 A

m
er

ic
an

84
6

37
4 

99
2 

50
4

0.
2 

(0
.2

–0
.2

)
0.

2 
(0

.2
–0

.2
)

 
H

is
pa

ni
c 

(a
ll 

ra
ce

s)
70

5
53

0 
41

8 
93

9
0.

1 
(0

.1
–0

.1
)

0.
2 

(0
.1

–0
.2

)

 
N

on
-H

is
pa

ni
c 

W
hi

te
13

60
1 

63
1 

05
1 

40
5

0.
1 

(0
.1

–0
.1

)
0.

0 
(0

.0
–0

.0
)

U
rb

an
iz

at
io

nb

 
L

ar
ge

 c
en

tr
al

 m
et

ro
po

lit
an

13
99

85
8 

21
2 

86
9

0.
2 

(0
.2

–0
.2

)
0.

1 
(0

.1
–0

.1
)

 
L

ar
ge

 f
ri

ng
e 

m
et

ro
po

lit
an

61
8

68
2 

89
7 

06
9

0.
1 

(0
.1

–0
.1

)
0.

1 
(0

.1
–0

.1
)

 
M

ed
iu

m
 m

et
ro

po
lit

an
72

6
56

7 
04

3 
22

2
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
Sm

al
l m

et
ro

po
lit

an
29

0
24

5 
18

8 
13

5
0.

1 
(0

.1
–0

.1
)

0.
1 

(0
.1

–0
.1

)

 
M

ic
ro

po
lit

an
 (

no
nm

et
ro

po
lit

an
)

27
4

22
5 

11
6 

34
1

0.
1 

(0
.1

–0
.1

)
0.

1 
(0

.1
–0

.1
)

 
N

on
co

re
 (

no
nm

et
ro

po
lit

an
)

23
1

15
1 

68
3 

60
2

0.
2 

(0
.1

–0
.2

)
0.

1 
(0

.1
–0

.1
)

H
IV

Se
x

 
Fe

m
al

e
18

 4
19

1 
36

1 
37

9 
58

7
1.

4 
(1

.3
–1

.4
)

1.
3 

(1
.2

–1
.3

)

 
M

al
e

50
 3

90
1 

36
8 

76
9 

52
7

3.
7 

(3
.6

–3
.7

)
3.

4 
(3

.4
–3

.4
)

R
ac

e 
an

d 
et

hn
ic

ity

 
N

on
-H

is
pa

ni
c 

A
m

er
ic

an
 I

nd
ia

n 
or

 A
la

sk
a 

N
at

iv
e

50
2

24
 1

50
 7

55
2.

1 
(1

.9
–2

.3
)

2.
2 

(2
.0

–2
.4

)

 
N

on
-H

is
pa

ni
c 

A
si

an
 o

r 
Pa

ci
fi

c 
Is

la
nd

er
69

2
16

9 
53

5 
51

1
0.

4 
(0

.4
–0

.4
)

0.
4 

(0
.4

–0
.4

)

 
N

on
-H

is
pa

ni
c 

B
la

ck
 o

r 
A

fr
ic

an
 A

m
er

ic
an

35
 1

24
37

4 
99

2 
50

4
9.

4 
(9

.3
–9

.5
)

9.
4 

(9
.3

–9
.5

)

Public Health Rep. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Adekoya et al. Page 14

R
at

e 
(9

5%
 C

I)

D
is

ea
se

 a
nd

 c
ha

ra
ct

er
is

ti
c

N
o.

 o
f 

de
at

hs
P

op
ul

at
io

n,
 n

o.
C

ru
de

A
ge

 a
dj

us
te

d

 
H

is
pa

ni
c 

(a
ll 

ra
ce

s)
94

00
53

0 
41

8 
93

9
1.

8 
(1

.7
–1

.8
)

2.
1 

(2
.1

–2
.1

)

 
N

on
-H

is
pa

ni
c 

W
hi

te
22

 3
42

1 
63

1 
05

1 
40

5
1.

4 
(1

.4
–1

.4
)

1.
1 

(1
.1

–1
.1

)

U
rb

an
iz

at
io

nb

 
L

ar
ge

 c
en

tr
al

 m
et

ro
po

lit
an

33
 6

87
85

8 
21

2 
86

9
3.

9 
(3

.9
–4

.0
)

3.
6 

(3
.6

–3
.7

)

 
L

ar
ge

 f
ri

ng
e 

m
et

ro
po

lit
an

11
 9

22
68

2 
89

7 
06

9
1.

7 
(1

.7
–1

.8
)

1.
5 

(1
.5

–1
.6

)

 
M

ed
iu

m
 m

et
ro

po
lit

an
12

 9
32

56
7 

04
3 

22
2

2.
3 

(2
.2

–2
.3

)
2.

1 
(2

.1
–2

.2
)

 
Sm

al
l m

et
ro

po
lit

an
42

11
24

5 
18

8 
13

5
1.

7 
(1

.7
–1

.8
)

1.
6 

(1
.6

–1
.7

)

 
M

ic
ro

po
lit

an
 (

no
nm

et
ro

po
lit

an
)

36
80

22
5 

11
6 

34
1

1.
6 

(1
.6

–1
.7

)
1.

5 
(1

.5
–1

.6
)

 
N

on
co

re
 (

no
nm

et
ro

po
lit

an
)

23
77

15
1 

68
3 

60
2

1.
6 

(1
.5

–1
.6

)
1.

4 
(1

.3
–1

.4
)

a D
at

a 
so

ur
ce

: C
en

te
rs

 f
or

 D
is

ea
se

 C
on

tr
ol

 a
nd

 P
re

ve
nt

io
n.

29

b B
as

ed
 o

n 
th

e 
20

13
 N

at
io

na
l C

en
te

r 
fo

r 
H

ea
lth

 S
ta

tis
tic

s 
U

rb
an

–R
ur

al
 C

la
ss

if
ic

at
io

n 
Sc

he
m

e 
fo

r 
C

ou
nt

ie
s.

29

Public Health Rep. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Adekoya et al. Page 15

Ta
b

le
 3

.

A
ge

-a
dj

us
te

d 
m

or
ta

lit
y 

ra
te

s 
fo

r 
tu

be
rc

ul
os

is
 a

m
on

g 
re

si
de

nt
s 

ag
ed

 <
65

 y
ea

rs
, b

y 
ra

ce
, e

th
ni

ci
ty

, a
nd

 s
ex

, U
ni

te
d 

St
at

es
, 2

01
1–

20
20

a

A
ge

-a
dj

us
te

d 
m

or
ta

lit
y 

ra
te

 (
95

%
 C

I)

R
ac

e 
an

d 
et

hn
ic

it
y

N
o.

 o
f 

de
at

hs
P

op
ul

at
io

n,
 n

o.
P

er
 1

00
 0

00
 p

op
ul

at
io

n
A

bs
ol

ut
e 

di
sp

ar
it

yb
R

el
at

iv
e 

di
sp

ar
it

y,
b  

%

To
ta

l r
es

id
en

ts

 
N

on
-H

is
pa

ni
c 

A
m

er
ic

an
 I

nd
ia

n 
or

 A
la

sk
a 

N
at

iv
e

88
24

 1
50

 7
55

0.
3 

(0
.3

–0
.4

)
0.

3 
(0

.2
–0

.4
)

66
6.

7 
(4

97
.8

–8
35

.5
)

 
N

on
-H

is
pa

ni
c 

A
si

an
 o

r 
Pa

ci
fi

c 
Is

la
nd

er
50

9
16

9 
53

5 
51

1
0.

3 
(0

.2
–0

.3
)

0.
2 

(0
.2

–0
.2

)
48

0.
0 

(4
21

.9
–5

38
.1

)

 
N

on
-H

is
pa

ni
c 

B
la

ck
 o

r 
A

fr
ic

an
 A

m
er

ic
an

84
6

37
4 

99
2 

50
4

0.
2 

(0
.2

–0
.2

)
0.

2 
(0

.2
–0

.2
)

37
5.

6 
(3

35
.0

–4
16

.1
)

 
H

is
pa

ni
c 

(a
ll 

ra
ce

s)
70

5
53

0 
41

8 
93

9
0.

2 
(0

.1
–0

.2
)

0.
1 

(0
.1

–0
.1

)
23

3.
3 

(2
03

.4
–2

63
.2

)

 
N

on
-H

is
pa

ni
c 

W
hi

te
13

60
1 

63
1 

05
1 

40
5

0.
0 

(0
.0

–0
.0

)
1 

[R
ef

er
en

ce
]

1 
[R

ef
er

en
ce

]

M
al

e 
re

si
de

nt
s

 
N

on
-H

is
pa

ni
c 

A
m

er
ic

an
 I

nd
ia

n 
or

 A
la

sk
a 

N
at

iv
e

58
11

 9
69

 9
54

0.
5 

(0
.4

–0
.6

)
0.

4 
(0

.3
–0

.5
)

43
9.

3 
(2

91
.8

–5
86

.8
)

 
N

on
-H

is
pa

ni
c 

A
si

an
 o

r 
Pa

ci
fi

c 
Is

la
nd

er
34

4
82

 0
02

 6
10

0.
4 

(0
.3

–0
.4

)
0.

3 
(0

.3
–0

.3
)

33
6.

0 
(2

81
.5

–3
90

.4
)

 
N

on
-H

is
pa

ni
c 

B
la

ck
 o

r 
A

fr
ic

an
 A

m
er

ic
an

58
5

18
2 

85
1 

00
2

0.
3 

(0
.3

–0
.3

)
0.

2 
(0

.2
–0

.2
)

23
1.

5 
(1

97
.1

–2
65

.8
)

 
H

is
pa

ni
c 

(a
ll 

ra
ce

s)
50

8
27

1 
15

0 
04

9
0.

2 
(0

.2
–0

.3
)

0.
1 

(0
.1

–0
.2

)
15

8.
4 

(1
30

.6
–1

86
.3

)

 
N

on
-H

is
pa

ni
c 

W
hi

te
94

8
82

0 
79

5 
91

2
0.

1 
(0

.1
–0

.1
)

1 
[R

ef
er

en
ce

]
1 

[R
ef

er
en

ce
]

Fe
m

al
e 

re
si

de
nt

s

 
N

on
-H

is
pa

ni
c 

A
m

er
ic

an
 I

nd
ia

n 
or

 A
la

sk
a 

N
at

iv
e

30
12

 1
80

 8
01

0.
3 

(0
.2

–0
.4

)
0.

2 
(0

.1
–0

.3
)

62
0.

0 
(3

39
.4

–9
00

.6
)

 
N

on
-H

is
pa

ni
c 

A
si

an
 o

r 
Pa

ci
fi

c 
Is

la
nd

er
16

5
87

 5
32

 9
01

0.
2 

(0
.1

–0
.2

)
0.

1 
(0

.1
–0

.2
)

38
0.

0 
(2

84
.9

–4
75

.1
)

 
N

on
-H

is
pa

ni
c 

B
la

ck
 o

r 
A

fr
ic

an
 A

m
er

ic
an

26
1

19
2 

14
1 

50
2

0.
1 

(0
.1

–0
.1

)
0.

1 
(0

.1
–0

.1
)

22
8.

6 
(1

74
.8

–2
82

.3
)

 
H

is
pa

ni
c 

(a
ll 

ra
ce

s)
19

7
25

9 
26

8 
89

0
0.

1 
(0

.1
–0

.1
)

0.
0 

(0
.0

–0
.1

)
11

7.
1 

(7
5.

7–
15

8.
6)

 
N

on
-H

is
pa

ni
c 

W
hi

te
41

2
81

0 
25

5 
49

3
0.

0 
(0

.0
–0

.0
)

1 
[R

ef
er

en
ce

]
1 

[R
ef

er
en

ce
]

a D
at

a 
so

ur
ce

: C
en

te
rs

 f
or

 D
is

ea
se

 C
on

tr
ol

 a
nd

 P
re

ve
nt

io
n.

29

b A
ll 

va
lu

es
 a

re
 s

ig
ni

fi
ca

nt
ly

 d
if

fe
re

nt
 f

ro
m

 th
e 

re
fe

re
nc

e 
gr

ou
p 

at
 P

 <
 .0

5 
(z

 te
st

).

Public Health Rep. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Adekoya et al. Page 16

Ta
b

le
 4

.

A
ge

-a
dj

us
te

d 
m

or
ta

lit
y 

ra
te

s 
fo

r 
H

IV
 a

m
on

g 
re

si
de

nt
s 

ag
ed

 <
65

 y
ea

rs
, b

y 
ra

ce
, e

th
ni

ci
ty

, a
nd

 s
ex

, U
ni

te
d 

St
at

es
, 2

01
1–

20
20

a

A
ge

-a
dj

us
te

d 
m

or
ta

lit
y 

ra
te

 (
95

%
 C

I)

R
ac

e 
an

d 
et

hn
ic

it
y

N
o.

 o
f 

de
at

hs
P

op
ul

at
io

n,
 n

o.
P

er
 1

00
 0

00
 p

op
ul

at
io

n
A

bs
ol

ut
e 

di
sp

ar
it

yb
R

el
at

iv
e 

di
sp

ar
it

y,
b  

%

To
ta

l r
es

id
en

ts

 
N

on
-H

is
pa

ni
c 

A
m

er
ic

an
 I

nd
ia

n 
or

 A
la

sk
a 

N
at

iv
e

50
2

24
 1

50
 7

55
2.

2 
(2

.0
 to

 2
.4

)
1.

0 
(0

.8
 to

 1
.2

)
91

.8
 (

74
.6

 to
 1

09
.1

)

 
N

on
-H

is
pa

ni
c 

A
si

an
/P

ac
if

ic
 I

sl
an

de
r

69
2

16
9 

53
5 

51
1

0.
4 

(0
.4

 to
 0

.4
)

−
0.

7 
(−

0.
8 

to
 −

0.
7)

−
65

.2
 (

−
67

.8
 to

 −
62

.5
)

 
N

on
-H

is
pa

ni
c 

B
la

ck
 o

r 
A

fr
ic

an
 A

m
er

ic
an

35
 1

24
37

4 
99

2 
50

4
9.

4 
(9

.3
 to

 9
.5

)
8.

3 
(8

.2
 to

 8
.4

)
73

5.
1 

(7
20

.4
 to

 7
49

.7
)

 
H

is
pa

ni
c 

(a
ll 

ra
ce

s)
94

00
53

0 
41

8 
93

9
2.

1 
(2

.1
 to

 2
.1

)
1.

0 
(0

.9
 to

 1
.0

)
86

.5
 (

81
.9

 to
 9

1.
1)

 
N

on
-H

is
pa

ni
c 

W
hi

te
22

 3
42

1 
63

1 
05

1 
40

5
1.

1 
(1

.1
 to

 1
.1

)
1 

[R
ef

er
en

ce
]

1 
[R

ef
er

en
ce

]

M
al

e 
re

si
de

nt
s

 
N

on
-H

is
pa

ni
c 

A
m

er
ic

an
 I

nd
ia

n 
or

 A
la

sk
a 

N
at

iv
e

35
6

11
 9

69
 9

54
3.

2 
(2

.8
 to

 3
.5

)
1.

3 
(1

.0
 to

 1
.6

)
69

.6
 (

51
.6

 to
 8

7.
7)

 
N

on
-H

is
pa

ni
c 

A
si

an
/P

ac
if

ic
 I

sl
an

de
r

58
8

82
 0

02
 6

10
0.

7 
(0

.6
 to

 0
.8

)
−

1.
2 

(−
1.

2 
to

 −
1.

1)
−

62
.8

 (
−

65
.9

 to
 −

59
.7

)

 
N

on
-H

is
pa

ni
c 

B
la

ck
 o

r 
A

fr
ic

an
 A

m
er

ic
an

22
 9

49
18

2 
85

1 
00

2
12

.9
 (

12
.7

 to
 1

3.
1)

11
.0

 (
10

.9
 to

 1
1.

2)
58

9.
1 

(5
75

.5
 to

 6
02

.6
)

 
H

is
pa

ni
c 

(a
ll 

ra
ce

s)
74

90
27

1 
15

0 
04

9
3.

4 
(3

.3
 to

 3
.4

)
1.

5 
(1

.4
 to

 1
.6

)
79

.0
 (

74
.2

 to
 8

3.
9)

 
N

on
-H

is
pa

ni
c 

W
hi

te
18

 4
53

82
0 

79
5 

91
2

1.
9 

(1
.8

 to
 1

.9
)

1 
[R

ef
er

en
ce

]
1 

[R
ef

er
en

ce
]

Fe
m

al
e 

re
si

de
nt

s

 
 N

on
-H

is
pa

ni
c 

A
m

er
ic

an
 I

nd
ia

n 
or

 A
la

sk
a 

N
at

iv
e

14
6

12
 1

80
 8

01
1.

2 
(1

.0
 to

 1
.4

)
0.

8 
(0

.6
 to

 1
.0

)
21

5.
5 

(1
62

.0
 to

 2
69

.0
)

 
N

on
-H

is
pa

ni
c 

A
si

an
/P

ac
if

ic
 I

sl
an

de
r

10
4

87
 5

32
 9

01
0.

1 
(0

.1
 to

 0
.1

)
−

0.
3 

(−
0.

3 
to

 −
0.

2)
−

70
.5

 (
−

76
.2

 to
 −

64
.9

)

 
N

on
-H

is
pa

ni
c 

B
la

ck
 o

r 
A

fr
ic

an
 A

m
er

ic
an

12
 1

75
19

2 
14

1 
50

2
6.

3 
(6

.2
 to

 6
.4

)
5.

9 
(5

.8
 to

 6
.0

)
15

29
.2

 (
14

71
.6

 to
 1

58
6.

8)

 
H

is
pa

ni
c 

(a
ll 

ra
ce

s)
19

10
25

9 
26

8 
89

0
0.

9 
(0

.8
 to

 0
.9

)
0.

5 
(0

.4
 to

 0
.5

)
12

5.
6 

(1
13

.4
 to

 1
37

.8
)

 
N

on
-H

is
pa

ni
c 

W
hi

te
38

89
81

0 
25

5 
49

3
0.

4 
(0

.4
 to

 0
.4

)
1 

[R
ef

er
en

ce
]

1 
[R

ef
er

en
ce

]

a D
at

a 
so

ur
ce

: C
en

te
rs

 f
or

 D
is

ea
se

 C
on

tr
ol

 a
nd

 P
re

ve
nt

io
n.

27

b A
ll 

va
lu

es
 a

re
 s

ig
ni

fi
ca

nt
ly

 d
if

fe
re

nt
 f

ro
m

 th
e 

re
fe

re
nc

e 
gr

ou
p 

at
 P

 <
 .0

5 
(z

 te
st

).

Public Health Rep. Author manuscript; available in PMC 2024 September 01.


	Abstract
	Methods
	Results
	Tuberculosis
	HIV

	Discussion
	Strengths and Limitations

	Conclusions
	References
	Table 1.
	Table 2.
	Table 3.
	Table 4.

