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More than 30,000 monkeypox (mpox) cases were reported 
in the United States during the 2022 multinational outbreak; 
cases disproportionately affected gay, bisexual, and other 
men who have sex with men (MSM). Substantial racial and 
ethnic disparities in incidence were also reported (1). The 
national mpox vaccination strategy* emphasizes that efforts 
to administer the JYNNEOS mpox vaccine should be focused 
among the populations at elevated risk for exposure to mpox 
(2). During May 2022–April 2023, a total of 748,329 first 
JYNNEOS vaccine doses (of the two recommended) were 
administered in the United States.† During the initial months 
of the outbreak, lower vaccination coverage rates among racial 
and ethnic minority groups were reported (1,3); however, after 
implementation of initiatives developed to expand access to 
mpox vaccination,§ coverage among racial and ethnic minority 
groups increased (1,4). A shortfall analysis was conducted to 
examine whether the increase in mpox vaccination coverage was 
equitable across all racial and ethnic groups (5). Shortfall was 
defined as the percentage of the vaccine-eligible population that 
did not receive the vaccine (i.e., 100% minus the percentage of 
the eligible population that did receive a first dose). Monthly 
mpox vaccination shortfalls were calculated and were stratified 
by race and ethnicity; monthly percent reductions in shortfall 
were also calculated compared with the preceding month’s 
shortfall (6). The mpox vaccination shortfall decreased among 
all racial and ethnic groups during May 2022–April 2023; 
however, based on analysis of vaccine administration data with 
race and ethnicity reported, 66.0% of vaccine-eligible persons 
remained unvaccinated at the end of this period. The shortfall 
was largest among non-Hispanic Black or African American 
(Black) (77.9%) and non-Hispanic American Indian or Alaska 
Native (AI/AN) (74.5%) persons, followed by non-Hispanic 
White (White) (66.6%) and Hispanic or Latino (Hispanic) 
(63.0%) persons, and was lowest among non-Hispanic Asian 
(Asian) (38.5%) and non-Hispanic Native Hawaiian and 
other Pacific Islander (NH/OPI) (43.7%) persons. The larg-
est percentage decreases in the shortfall were achieved during 
August (17.7%) and September (8.5%). However, during these 

* https://www.cdc.gov/poxvirus/mpox/interim-considerations/overview.html 
(Accessed May 11, 2023). 

† https://www.cdc.gov/poxvirus/mpox/response/2022/vaccines_data.html 
(Accessed May 14, 2023).

§ https://www.cdc.gov/poxvirus/mpox/health-departments/vaccine-equity-pilot.html

months, smaller percentage decreases were achieved among 
Black persons (12.2% and 4.9%, respectively), highlighting 
the need for a focus on equity for the entirety of a public health 
response. Achieving equitable progress in JYNNEOS vaccina-
tion coverage will require substantial decreases in shortfalls 
among Black and AI/AN persons.

Shortfall analysis, an approach that focuses on the percentage 
of persons who have not achieved a certain health outcome 
(5), was used to quantify progress in mpox vaccination overall 
and by racial and ethnic groups. Unlike many conventional 
disparity measures that compare the rate of a particular health 
outcome in racial and ethnic minority groups with the rate of 
another group, such as the group with most favorable rate or 
the overall population (7), shortfall analysis does not require 
a comparison group. Thus, the shortfall analysis can quantify 
progress in mpox vaccination coverage for any given racial or 
ethnic group without regard to changes in vaccination cover-
age in a comparison group. Further, comparisons of shortfalls 
across racial and ethnic groups can help to determine if progress 
in mpox vaccination coverage is equitable. Shortfall in mpox 
vaccination was calculated as 100% minus the percentage of the 
eligible population that received a first dose of mpox vaccine; 
thus, the shortfall measure reflects the deficit in the percentage 
of vaccinated persons in the eligible population from 100% 
coverage. Shortfalls, and decreases in shortfalls (measured as 
a percentage), were calculated at monthly intervals during 
May 2022–April 2023 for each racial and ethnic group (6). A 
reduction in shortfall indicates progress specific to an individual 
racial and ethnic group without the need for a reference group, 
because the reference point is 100% coverage (6). Shortfall 
analyses have been used for measuring progress for a range 
of health outcomes, such as increases in life expectancies (6).

Data on the number of persons aged ≥13 years among 
seven racial and ethnic groups¶ who received a first dose of 
mpox vaccine were obtained from case surveillance reports 
submitted to CDC by 49 states, the District of Columbia, 
and Puerto Rico, during May 2022–April 2023.** The size of 

 ¶ Persons who indicated Hispanic ethnicity, regardless of race, were categorized 
as Hispanic. AI/AN, Asian, Black, NH/OPI, White, or Multiple race (more 
than one race category selected) or other persons were categorized as non-
Hispanic. Persons with missing data on ethnicity or race were categorized as 
missing or unknown and not included in this analysis.

 ** Data from Vermont were not included in the analysis because vaccination 
data stratified by race and ethnicity were not reported.

https://www.cdc.gov/poxvirus/mpox/interim-considerations/overview.html
https://www.cdc.gov/poxvirus/monkeypox/response/2022/vaccines_data.html
https://www.cdc.gov/poxvirus/monkeypox/health-departments/vaccine-equity-pilot.html
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the eligible population was calculated as 125% of the sum of 
the estimated number of MSM with HIV and the estimated 
number of MSM with HIV preexposure prophylaxis (PrEP) 
indications. The 25% increase was to account for additional 
persons who are more likely to be exposed: MSM who are at 
increased risk for mpox but do not have indications for HIV 
PrEP; cisgender female, transgender, and gender nonbinary 
persons who are partners of MSM; close contacts of persons 
with known or suspected mpox; and persons at risk for occu-
pational exposure to orthopoxviruses (8). Estimates of the 
number of MSM with HIV by race and ethnicity and the 
estimates of MSM with HIV PrEP indications were obtained 
using data from CDC Atlas Plus.†† To estimate the number 
of MSM with HIV PrEP indications by race and ethnicity,§§ 
the racial and ethnic distribution of MSM with HIV PrEP 
indications was assumed to be the same as the racial and ethnic 
distribution of the male population in the United States.¶¶ (9). 
Analyses were conducted using R statistical software (version 
4.2.1; R Foundation). This activity was reviewed by CDC 
and was conducted consistent with applicable federal law and 
CDC policy.***

Based on review of vaccination data with race and ethnic-
ity reported, an estimated 34.0% of the eligible population 
had received a first dose of JYNNEOS vaccine by the end of 
April 2023, corresponding to a calculated shortfall of 66.0% 
(Table 1). The first dose coverage shortfall was larger among 
Black (77.9%) and AI/AN (74.5%) persons than among White 
(66.6%), Hispanic (63.0%), Asian (38.5%), and NH/OPI 
(43.7%) persons (Figure).

From June to July, the overall reduction in shortfall was 
modest (5.5%), with the smallest reductions observed among 
Black and AI/AN persons (2.8% each) (Table 2). The largest 
 †† The estimated number of MSM with HIV by race and ethnicity was obtained 

from jurisdiction-specific estimates of 2020 HIV prevalence by race and 
ethnicity from Atlas Plus (an interactive tool that allows for the creation of 
customized tables, maps and charts using CDC’s HIV, hepatitis, sexually 
transmitted infections, and tuberculosis surveillance data) describing men 
with HIV whose HIV transmission category was male-to-male sexual contact 
or male-to-male sexual contact and injection drug use. https://www.cdc.gov/
nchhstp/atlas/index.htm

 §§ The number of MSM with indications for HIV PrEP was estimated as the 
ratio of the jurisdiction-specific number of MSM receiving HIV PrEP and 
the jurisdiction-specific HIV PrEP coverage from CDC’s Atlas Plus. The 
number of MSM with indications for HIV PrEP by race and ethnicity was 
estimated by multiplying the number of MSM with HIV PrEP indications 
by the race and ethnicity weights derived from the racial and ethnic 
distribution of the male population in the United States. https://wonder.
cdc.gov/single-race-v2021.html

 ¶¶ This approach was employed based on the evidence indicating that the 
proportion of MSM reporting HIV PrEP indications was similar across racial 
and ethnic groups. A supplemental analysis was conducted in which the 
racial and ethnic distribution of MSM with HIV PrEP indications was 
assumed to be the same as the racial and ethnic distribution of new HIV 
diagnoses in MSM using data from CDC’s Atlas Plus.

 *** 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect. 
552a; 44 U.S.C. Sect. 3501 et seq.

overall mpox vaccination shortfall reductions were achieved 
from July to August (17.7%) and August to September (8.5%). 
However, during these periods, larger shortfall reductions 
were observed in White (17.1% and 8.3%, respectively), 
Hispanic (19.2% and 9.3%, respectively), Asian (34.0% 
and 20.0%, respectively), and NH/OPI (30.8% and 17.5%, 
respectively) persons, and smaller reductions occurred among 
Black (12.2% and 4.9%, respectively) and AI/AN (10.5% and 
7.5%, respectively) persons. Overall shortfall reductions were 
smaller from October to November (1.6%), November to 
December (0.8%), December to January (0.5%), and March 
to April (0.2%).

Discussion

During May 2022–April 2023, the shortfalls in receipt of 
a first dose of mpox vaccine by the eligible population were 
reduced among all racial and ethnic groups; however, the short-
fall was larger among Black and AI/AN persons. The finding 
of a larger shortfall among Black persons is consistent with 
the findings of a previous report, which found that the higher 
vaccination rate among Black males relative to White males 
(rate ratio = 1.2) was not commensurate with the higher mpox 
incidence in Black males (rate ratio = 5.8) (1). Compared with 
White persons, Black persons are approximately 20% more 
likely to be vaccinated (1), but they are also approximately 
83% more likely than White persons to be members of the 
vaccine-eligible population. Thus, despite the slightly higher 
vaccination rate among Black persons,††† the vaccine shortfall 
is larger among Black persons. The decrease in shortfall was 
modest from June to July and was most notable in August and 
September, which could be related to an increase in vaccine 
supply resulting from the recommendation for dose-sparing 
intradermal administration of JYNNEOS vaccine on August 9, 
2022,§§§ and expanded vaccination initiatives, including a 
focus on addressing disparities in vaccination coverage (4). 
Further, the shortfall among Hispanic persons was less than the 
overall shortfall, which could also be a consequence of the focus 
on health equity in the expanded vaccination initiatives (1). 
However, the shortfall reductions were not consistent across 
all racial and ethnic groups, with smaller reductions among 
Black and AI/AN populations.

 ††† The probability that a Black person would be in the vaccine-eligible 
population was calculated as the number of Black persons in the vaccine-
eligible population divided by the number of Black persons aged ≥13 years 
in the United States (382,876 / 34,715,303 = 0.011), using 2021 population 
estimates from CDC wonder (https://wonder.cdc.gov/single-race-single-
year-v2021.html). Using the same approach, the probability that a White 
person would be in the vaccine-eligible population was calculated as 
1,036,538 / 171,591,284 = 0.006. The relative likelihood of a Black person 
being in the vaccine-eligible population compared with a White person was 
1.83 (0.011 / 0.006).

 §§§ https://www.fda.gov/media/160774/download#:~:text=The%20FDA%20
has%20granted%20an,high%20risk%20for%20monkeypox%20infection 

https://www.cdc.gov/nchhstp/atlas/index.htm
https://www.cdc.gov/nchhstp/atlas/index.htm
https://wonder.cdc.gov/single-race-v2021.html
https://wonder.cdc.gov/single-race-v2021.html
https://wonder.cdc.gov/single-race-single-year-v2021.html
https://wonder.cdc.gov/single-race-single-year-v2021.html
https://www.fda.gov/media/160774/download#:~:text=The%20FDA%20has%20granted%20an,high%20risk%20for%20monkeypox%20infection
https://www.fda.gov/media/160774/download#:~:text=The%20FDA%20has%20granted%20an,high%20risk%20for%20monkeypox%20infection
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TABLE 1. Numbers of persons eligible for JYNNEOS vaccine, cumulative numbers and percentages of persons who received a first dose, and 
vaccination shortfalls, by race and ethnicity — United States, May 2022–April 2023*

Characteristic/Month

Race and ethnicity†

Asian AI/AN
Black or African 

American NH/OPI White
Hispanic or 

Latino
Multiple races/

Other Total

Vaccine-eligible population 
(total)§

82,103 11,171 382,876 3,116 1,036,538 419,689 60,908 1,996,401

May–June
No. vaccinated 195 8 161 6 1,987 484 132 2,973
% vaccinated¶ 0.2 0.1 0.0 0.2 0.2 0.1 0.2 0.1
Shortfall,** % 99.8 99.9 100.0 99.8 99.8 99.9 99.8 99.9

July
No. vaccinated 8,879 322 10,762 275 63,016 24,777 4,990 113,021
% vaccinated¶ 10.8 2.9 2.8 8.8 6.1 5.9 8.2 5.7
Shortfall,** % 89.2 97.1 97.2 91.2 93.9 94.1 91.8 94.3

August
No. vaccinated 33,740 1,466 56,310 1,151 229,852 100,689 23,252 446,460
% vaccinated¶ 41.1 13.1 14.7 36.9 22.2 24.0 38.2 22.4
Shortfall,** % 58.9 86.9 85.3 63.1 77.8 76.0 61.8 77.6

September
No. vaccinated 43,390 2,196 72,328 1,494 296,611 130,308 31,454 577,781
% vaccinated¶ 52.8 19.7 18.9 47.9 28.6 31.0 51.6 28.9
Shortfall,** % 47.2 80.3 81.1 52.1 71.4 69.0 48.4 71.1

October
No. vaccinated 47,004 2,511 78,076 1,640 322,104 141,693 34,445 627,473
% vaccinated¶ 57.3 22.5 20.4 52.6 31.1 33.8 56.6 31.4
Shortfall,** % 42.7 77.5 79.6 47.4 68.9 66.2 43.4 68.6

November
No. vaccinated 48,481 2,654 80,759 1,686 332,859 146,972 35,957 649,368
% vaccinated¶ 59.0 23.8 21.1 54.1 32.1 35.0 59.0 32.5
Shortfall,** % 41.0 76.2 78.9 45.9 67.9 65.0 41.0 67.5

December
No. vaccinated 49,226 2,724 82,136 1,714 338,297 149,965 36,689 660,751
% vaccinated¶ 60.0 24.4 21.5 55.0 32.6 35.7 60.2 33.1
Shortfall,** % 40.0 75.6 78.5 45.0 67.4 64.3 39.8 66.9

January
No. vaccinated 49,712 2,760 83,086 1,731 341,663 151,872 37,084 667,908
% vaccinated¶ 60.5 24.7 21.7 55.6 33.0 36.2 60.9 33.5
Shortfall,** % 39.5 75.3 78.3 44.4 67.0 63.8 39.1 66.5

February
No. vaccinated 50,039 2,785 83,855 1,738 343,751 153,298 37,376 672,842
% vaccinated¶ 60.9 24.9 21.9 55.8 33.2 36.5 61.4 33.7
Shortfall,** % 39.1 75.1 78.1 44.2 66.8 63.5 38.6 66.3

March
No. vaccinated 50,323 2,822 84,410 1,746 345,438 154,446 37,613 676,798
% vaccinated¶ 61.3 25.3 22.0 56.0 33.3 36.8 61.8 33.9
Shortfall,** % 38.7 74.7 78.0 44.0 66.7 63.2 38.2 66.1

April
No. vaccinated 50,517 2,850 84,757 1,755 346,599 155,212 37,769 679,459
% vaccinated¶ 61.5 25.5 22.1 56.3 33.4 37.0 62.0 34.0
Shortfall,** % 38.5 74.5 77.9 43.7 66.6 63.0 38.0 66.0

Abbreviations: AI/AN = American Indian or Alaska Native; mpox = monkeypox; MSM = men who have sex with men; NH/OPI = Native Hawaiian or other Pacific 
Islander; PrEP = preexposure prophylaxis. 
 * Data from Vermont were not included in the analysis because vaccination data stratified by race and ethnicity were not reported.
 † Persons who indicated Hispanic or Latino (Hispanic) ethnicity, regardless of race, were categorized as Hispanic. AI/AN, Asian, Black or African American, NH/OPI, 

White, or Multiple race (more than one race category selected) or other persons were categorized as non-Hispanic. Persons with missing data on ethnicity or race 
were categorized as missing or unknown and not included in this analysis.

 § The size of the eligible population was calculated as 125% of the sum of the estimated number of MSM with HIV and the estimated number of MSM with HIV PrEP 
indications. The increase of 25% was to account for all other persons who are more likely to be exposed: MSM who are at increased risk for mpox but do not have 
indications for HIV PrEP; cisgender female, transgender, and gender nonbinary persons who are partners of MSM; close contacts of persons with known or suspected 
mpox; and persons at risk for occupational exposure to orthopoxviruses.

 ¶ Cumulative percent vaccinated and shortfalls are rounded to the nearest 10th of a percent. 
 ** Shortfall was calculated by subtracting the cumulative percentage of eligible population that received ≥1 dose of vaccine from 100%.



Morbidity and Mortality Weekly Report 

630 MMWR / June 9, 2023 / Vol. 72 / No. 23 US Department of Health and Human Services/Centers for Disease Control and Prevention

FIGURE. Shortfalls* and percent decreases in shortfalls† in first dose JYNNEOS vaccination, by race and ethnicity§ — United States, May 2022–
April 2023¶
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Abbreviations: AA = African American; AI/AN = American Indian or Alaska Native; NH/OPI = Native Hawaiian or other Pacific Islander.
* Calculated as the difference between 100% vaccination coverage and the reported vaccination coverage.
† Monthly reductions in shortfall were calculated as percent decrease in shortfall compared with the preceding month. Because no vaccines were administered before 

May, the percent decreases in shortfall for May–June were set to zero.
§ Persons who indicated Hispanic or Latino (Hispanic) ethnicity, regardless of race, were categorized as Hispanic. AI/AN, Asian, Black or African American, NH/OPI, 

White, and Multiple races (more than one race category selected) or other persons were categorized as non-Hispanic. Persons with missing data on ethnicity or race 
were categorized as missing or unknown and were not included in this analysis.

¶ Data from Vermont were not included in the analysis because vaccination data stratified by race and ethnicity were not reported.

The monthly shortfall reduction is likely a more meaningful 
measure of progress toward equity in vaccination coverage than is 
the increase in vaccination coverage, because the former quantifies 
progress toward 100% mpox vaccination, and the latter can be 
biased against racial and ethnic groups with lower coverage (i.e., 
the same percentage point increase in coverage will result in a larger 
relative percent increase among groups with lower coverage than 
in groups with higher coverage) (5). Accordingly, the decline in 
shortfall is consistent with the principle of proportional justice, in 
which equitable progress toward 100% vaccination requires that 
racial and ethnic minority groups with larger vaccination shortfalls 
achieve larger percentage point increases in vaccination coverage 
than do groups with smaller shortfalls (5,6). Focusing on the 
racial and ethnic groups with larger mpox vaccination shortfalls 
and prioritizing resources and improving access to vaccination for 
these groups can reduce the overall shortfall in mpox vaccination 
while simultaneously promoting health equity.

The findings in this report are subject to at least three limita-
tions. First, data on race and ethnicity were missing for 9% of 

vaccine recipients; if vaccinated persons with missing race and 
ethnicity data were included in the analysis, the overall shortfall 
would be 62.5% rather than 66.0% (8). Second, the estimated 
sizes of racial and ethnic groups constituting the vaccine-eligible 
population are uncertain (8). For example, the racial and ethnic 
distribution of MSM with HIV PrEP indications is unknown; 
for this analysis, this distribution was assumed to be the same as 
the that of the U.S. male population, based on the evidence of 
similar levels of HIV PrEP indications across racial and ethnic 
groups (9). However, the actual racial and ethnic disparities in 
mpox vaccination shortfall could be notably higher than esti-
mated if there are racial and ethnic disparities in the distribution 
of MSM with HIV PrEP indications¶¶¶ (10). Finally, estimates 

 ¶¶¶ In the supplemental analysis in which the racial and ethnic distribution of 
MSM with HIV PrEP indications was assumed to be the same as the racial 
and ethnic distribution of new HIV diagnoses in MSM, the shortfalls in 
vaccination as of April 2023 for the three largest racial and ethnic groups 
were Black, 87.8% (versus 77.9% in the main analysis); Hispanic, 72.0% 
(versus 63.0%); and White, 44.4% (versus 66.6%). However, the overall 
shortfall was the same in both analyses (66.0%).
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TABLE 2. Percent reductions in shortfall in administration of first JYNNEOS vaccine doses among vaccine-eligible persons, by race and ethnicity — 
United States, July 2022–April 2023*

Month

Reduction in shortfall,† %,§ by racial and ethnic group¶

Total Asian AI/AN
Black or African 

American NH/OPI White
Hispanic or 

Latino
Multiple races/

Other

July 5.5 10.6 2.8 2.8 8.6 5.9 5.8 8.0
August 17.7 34.0 10.5 12.2 30.8 17.1 19.2 32.7
September 8.5 20.0 7.5 4.9 17.5 8.3 9.3 21.8
October 3.5 9.3 3.5 1.9 9.0 3.4 3.9 10.2
November 1.6 4.2 1.7 0.9 3.1 1.5 1.9 5.7
December 0.8 2.2 0.8 0.5 2.0 0.8 1.1 2.9
January 0.5 1.5 0.4 0.3 1.2 0.5 0.7 1.6
February 0.4 1.0 0.3 0.3 0.5 0.3 0.5 1.2
March 0.3 0.9 0.4 0.2 0.6 0.2 0.4 1.0
April 0.2 0.6 0.3 0.1 0.7 0.2 0.3 0.7

Abbreviations: AI/AN = American Indian or Alaska Native; NH/OPI = Native Hawaiian or other Pacific Islander.
* Data from Vermont were not included in the analysis because vaccination data stratified by race and ethnicity were not reported.
† Monthly reductions in shortfall were calculated as percent decrease in shortfall compared with the preceding month.
§ Reductions in shortfall are rounded to the nearest 10th of a percent.
¶ Persons who indicated Hispanic or Latino (Hispanic) ethnicity, regardless of race, were categorized as Hispanic. AI/AN, Asian, Black or African American, NH/OPI, 

White, and Multiple races (more than one race category selected) or other persons were categorized as non-Hispanic. Persons with missing data on ethnicity or race 
were categorized as missing or unknown and were not included in this analysis.

of the size of the vaccine-eligible population were increased by 
25% to include additional groups (other than MSM with HIV 
or MSM with HIV PrEP indications) who might benefit from 
vaccination. However, the need to expand the size of the vaccine-
eligible population might be more pronounced for racial and 
ethnic minority groups because of social determinants of health 
and sexual partnership selection patterns based on race and ethnic-
ity (e.g., persons tending to choose sexual partners of same race 
and ethnicity, age, and other characteristics). Accordingly, the 
vaccination shortfalls might be underestimated, particularly for 
some racial and ethnic minority groups.

This mpox vaccination shortfall analysis provides a better 
understanding of progress in mpox vaccination in eligible 
populations by racial and ethnic groups than assessing increases 
in percentage of persons vaccinated. The shortfall reductions 
among Black and AI/AN persons were smaller than the over-
all shortfall reductions at all monthly intervals considered, 
leading to larger and persistently higher shortfalls in these 
groups compared with overall shortfall. A focus on achieving 
equal reductions in shortfalls is needed to achieve equitable 
progress in mpox vaccination coverage. Effective strategies 
could include engaging trusted messengers, community-based 
organizations, and providers in the design and delivery of 
vaccination messages using relatable cultural and language 
nuances to reach populations at increased risk for mpox.**** 
To minimize the risk for future mpox outbreaks, vaccination 
coverage among all eligible persons needs to increase substan-
tially, particularly among racial and ethnic minority groups 
with the largest shortfalls.

 **** https://www.cdc.gov/poxvirus/mpox/resources/toolkits/equity.html

Summary

What is already known about this topic?

Vaccination efforts during the 2022 U.S. monkeypox (mpox) 
outbreak focused on populations at elevated risk for acquiring mpox.

What is added by this report?

As of April 2023, two thirds (approximately 66.0%) of mpox 
vaccine–eligible persons remained unvaccinated. The shortfall 
(difference between 100% coverage and reported first-dose 
coverage) was largest among Black or African American (Black) 
persons (77.9%). The largest monthly decreases in overall shortfall 
were in August (17.7%) and September (8.5%). However, during 
these months, smaller shortfall reductions were achieved among 
Black persons (12.2% and 4.9%, respectively).

What are the implications for public health practice?

Vaccination coverage among racial and ethnic minority groups 
with the largest shortfalls needs to increase substantially to 
reduce disparities in vaccination coverage and increase 
health equity.

Acknowledgments

Public health mpox responders, CDC; U.S. state and local health 
departments and health care providers. 

Corresponding author: Krishna Kiran Kota, qel3@cdc.gov.  

 1CDC Mpox Emergency Response Team; 2Oak Ridge Institute for Science 
and Education, Oak Ridge, Tennessee.

All authors have completed and submitted the International 
Committee of Medical Journal Editors form for disclosure of potential 
conflicts of interest. No potential conflicts of interest were disclosed.

https://www.cdc.gov/poxvirus/mpox/resources/toolkits/equity.html
mailto:qel3@cdc.gov


Morbidity and Mortality Weekly Report 

632 MMWR / June 9, 2023 / Vol. 72 / No. 23 US Department of Health and Human Services/Centers for Disease Control and Prevention

References

 1. Kota KK, Hong J, Zelaya C, et al. Racial and ethnic disparities in 
mpox cases and vaccination among adult males—United States, May–
December 2022. MMWR Morb Mortal Wkly Rep 2023;72:398–403. 
PMID:37053122 https://doi.org/10.15585/mmwr.mm7215a4

 2. Kava CM, Rohraff DM, Wallace B, et al. Epidemiologic features of 
the monkeypox outbreak and the public health response—United 
States, May 17–October 6, 2022. MMWR Morb Mortal Wkly Rep 
2022;71:1449–56. PMID:36355615 https://doi.org/10.15585/mmwr.
mm7145a4

 3. Kates J, Artiga S, Dawson L. National data show continuing disparities 
in monkeypox (MPX) cases and vaccinations among Black and 
Hispanic people. San Francisco, CA: KFF; 2022. https://www.kff.
org/racial-equity-and-health-policy/issue-brief/national-data-show-
continuing-disparities-in-mpx-monkeypox-cases-and-vaccinations-
among-black-and-hispanic-people/

 4. Kriss JL, Boersma PM, Martin E, et al. Receipt of first and second 
doses of JYNNEOS vaccine for prevention of monkeypox—United 
States, May 22–October 10, 2022. MMWR Morb Mortal Wkly Rep 
2022;71:1374–8. PMID:36301741 https://doi.org/10.15585/mmwr.
mm7143e2

 5. Sen A. Public action and the quality of life in developing countries. 
Oxf Bull Econ Stat 1981;43:287–319. PMID:12339005 https://doi.
org/10.1111/j.1468-0084.1981.mp43004001.x

 6. Ruger JP. Ethics and governance of global health inequalities. J Epidemiol 
Community Health 2006;60:998–1003. PMID:17053290 https://doi.
org/10.1136/jech.2005.041947

 7. Harper S, King NB, Meersman SC, Reichman ME, Breen N, 
Lynch J. Implicit value judgments in the measurement of health 
inequalities. Milbank Q 2010;88:4–29. PMID:20377756 https://doi.
org/10.1111/j.1468-0009.2010.00587.x

 8. Owens LE, Currie DW, Kramarow EA, et al. JYNNEOS vaccination 
coverage among persons at risk for mpox—United States, May 22, 2022–
January 31, 2023. MMWR Morb Mortal Wkly Rep 2023;72:342–7. 
PMID:36995962 https://doi.org/10.15585/mmwr.mm7213a4

 9. Kimball AA, Zhu W, Tanner MR, et al.; THRIVE Project Team. The 
effect of navigation on linkage to a PrEP provider among PrEP-eligible 
men who have sex with men in a U.S. demonstration project. AIDS 
Behav 2023;27:1981–8. PMID:36417093 https://doi.org/10.1007/
s10461-022-03931-y

 10. Smith DK, Van Handel M, Grey J. Estimates of adults with indications 
for HIV pre-exposure prophylaxis by jurisdiction, transmission 
risk group, and race/ethnicity, United States, 2015. Ann Epidemiol 
2018;28:850–857.e9. PMID:29941379 https://doi.org/10.1016/j.
annepidem.2018.05.003

https://pubmed.ncbi.nlm.nih.gov/37053122
https://pubmed.ncbi.nlm.nih.gov/37053122
https://doi.org/10.15585/mmwr.mm7215a4
https://pubmed.ncbi.nlm.nih.gov/36355615
https://doi.org/10.15585/mmwr.mm7145a4
https://doi.org/10.15585/mmwr.mm7145a4
https://www.kff.org/racial-equity-and-health-policy/issue-brief/national-data-show-continuing-disparities-in-mpx-monkeypox-cases-and-vaccinations-among-black-and-hispanic-people/
https://www.kff.org/racial-equity-and-health-policy/issue-brief/national-data-show-continuing-disparities-in-mpx-monkeypox-cases-and-vaccinations-among-black-and-hispanic-people/
https://www.kff.org/racial-equity-and-health-policy/issue-brief/national-data-show-continuing-disparities-in-mpx-monkeypox-cases-and-vaccinations-among-black-and-hispanic-people/
https://www.kff.org/racial-equity-and-health-policy/issue-brief/national-data-show-continuing-disparities-in-mpx-monkeypox-cases-and-vaccinations-among-black-and-hispanic-people/
https://pubmed.ncbi.nlm.nih.gov/36301741
https://doi.org/10.15585/mmwr.mm7143e2
https://doi.org/10.15585/mmwr.mm7143e2
https://pubmed.ncbi.nlm.nih.gov/12339005
https://doi.org/10.1111/j.1468-0084.1981.mp43004001.x
https://doi.org/10.1111/j.1468-0084.1981.mp43004001.x
https://pubmed.ncbi.nlm.nih.gov/17053290
https://doi.org/10.1136/jech.2005.041947
https://doi.org/10.1136/jech.2005.041947
https://pubmed.ncbi.nlm.nih.gov/20377756
https://doi.org/10.1111/j.1468-0009.2010.00587.x
https://doi.org/10.1111/j.1468-0009.2010.00587.x
https://pubmed.ncbi.nlm.nih.gov/36995962
https://pubmed.ncbi.nlm.nih.gov/36995962
https://doi.org/10.15585/mmwr.mm7213a4
https://pubmed.ncbi.nlm.nih.gov/36417093
https://doi.org/10.1007/s10461-022-03931-y
https://doi.org/10.1007/s10461-022-03931-y
https://pubmed.ncbi.nlm.nih.gov/29941379
https://doi.org/10.1016/j.annepidem.2018.05.003
https://doi.org/10.1016/j.annepidem.2018.05.003

