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Abstract

In 2021, there were an estimated 153 500 persons aged at least 13 years with undiagnosed HIV 

infection. Estimated rates among Black/African American, Hispanic/Latino, and White persons 

were used to assess disparity trends from 2017 to 2021. Rates decreased across two absolute and 

relative disparity measures. Despite these declines, Black and Hispanic persons had rates 8.3 and 

4.2 times the rate of White persons in 2021. Increased testing and innovative efforts are needed to 

address HIV-related disparities.

Despite advances in HIV prevention and care, there were an estimated 1.2 million persons 

aged at least 13 years with HIV infection at the end of 2021, and approximately 153 500 

persons had an undiagnosed HIV infection [1]. Increased HIV morbidity and mortality are 

likely to occur among persons with an undiagnosed infection. Although the proportion of 

persons with undiagnosed HIV infection decreased from 14% in 2017 to 12.7% in 2021, 

disparities in HIV diagnoses remain [1,2]. The Estimated HIV Incidence and Prevalence 

in the United States report from 2017 to 2021 revealed higher estimated percentages of 

undiagnosed HIV infections among male individuals compared with female individuals 

across all HIV transmission categories, among persons aged 13–24 years compared with 

older age groups, and among persons belonging to racial and ethnic minority groups 

compared with White persons [1]. In particular, Black/African American (herein referred 

to as Black) persons and Hispanic/Latino (herein referred to as Hispanic) persons remain 

the most disproportionately affected populations [2]. Understanding these disparities are 

important because HIV transmission rates are largely attributed to high rates of undiagnosed 

infections and accompanying high viral loads of HIV among persons with an untreated 

infection [3].

Preventing new HIV infections is a priority of The National HIV/AIDS Strategy (NHAS) 
for the United States 2022–2025 [4]. NHAS complements the Ending the HIV Epidemic in 
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the United States (EHE) initiative, which seeks to reduce new HIV infections in the United 

States by 75% in 2025 and at least 90% by 2030 [5]. To our knowledge, no studies have 

assessed national-level trends in disparities of undiagnosed HIV infections among racial and 

ethnic groups, which is important for monitoring progress toward these national HIV goals.

We used the estimated HIV prevalence of persons aged at least 13 years with diagnosed 

or undiagnosed infection at year end and adjusted population data from the Centers for 

Disease Control and Prevention (CDC) AtlasPlus to assess annual rates of undiagnosed HIV 

infection for years 2017–2021 [1,6,7]. Our analysis focused on the racial/ethnic groups that 

represented greater than 90% of the total estimated number of undiagnosed HIV infections 

in 2021. Rates of undiagnosed HIV infections per 100 000 population were calculated using 

adjusted population denominators among Black, Hispanic, and White persons.

We used one absolute (rate difference) and one relative (rate ratio) disparity measure to 

calculate the 5-year trend in disparities of undiagnosed HIV infection from 2017 to 2021. 

Absolute disparity rates were calculated as the annual rate of estimated undiagnosed HIV 

infections among Black persons minus the rate among White persons (i.e. Black-to-White 

rate difference) and the rate among Hispanic persons minus the rate among White persons 

(i.e. Hispanic-to-White rate difference) [8]. Relative disparity rates were calculated by 

dividing the annual rate of estimated undiagnosed HIV infections among Black persons by 

the annual rate of White persons (i.e. Black-to-White rate ratio) and the rate among Hispanic 

persons by the rate of White persons (i.e. Hispanic-to-White rate ratio) [8]. Estimated annual 

percentage change (EAPC) and 95% confidence intervals (CIs) were calculated to assess 

trends of undiagnosed HIV infection. Trends were considered statistically significant if the 

EAPC CIs excluded 0. Analyses were conducted using SAS software (version 9.4; SAS 

Institute, Inc., Cary, North Carolina, USA).

Table 1 shows estimated annual rates, EAPCs, and outcomes from two disparity measures 

for undiagnosed HIV infection. From 2017 to 2021, the annual rate of estimated 

undiagnosed HIV infections decreased among Black persons by 8.7% from 195.6 to 

178.5 (EAPC=−2.30; CI=−2.54 to −2.06), Hispanic persons by 10.3% from 101.5 to 

91.0 (EAPC=−2.79; CI=−3.08 to −2.51), and White persons by 3.6% from 22.4 to 21.6 

(EAPC=−0.81; CI=−1.12 to −0.49). The Black-to-White rate difference decreased by 9.4% 

and the Black-to-White rate ratio decreased by 4.6%. The Hispanic-to-White rate difference 

decreased by 12.2% and the Hispanic-to-White rate ratio decreased by 6.7%.

Despite declines in rates and EAPCs, Black and Hispanic persons with estimated 

undiagnosed HIV infection had a rate that was 8.3 and 4.2 times the rate of White persons in 

2021. These findings highlight the persistence of HIV-related disparities.

To address these disparities, testing remains necessary to diagnose HIV infections. Testing 

in clinical settings would need to increase by at least three-fold to reach the national EHE 

goals [9]. Also, HIV self-testing is effective in increasing awareness of one’s HIV status 

[10,11] and has cost-saving benefits [12]. The COVID-19 pandemic led to an increase in 

self-testing; however, resources and focused efforts are needed to improve uptake among 

populations disproportionately impacted by HIV [4,13].
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Whole-person strategies to increase testing efforts in clinical settings including the status-

neutral approach (i.e. engagement and provision of HIV services, regardless of one’s 

HIV status) and partner services to persons with diagnosed HIV are needed [2,14]. 

Lessons from COVID-19 underscore the benefit of having broader support systems (e.g. 

receiving concurrent STI/HIV testing, social services support – including housing, food 

or employment needs, and referrals for harm reduction, substance use, or mental health 

services) to maximize health outcomes and minimize the barriers to seeking healthcare (e.g. 

transportation to appointments, out-of-pocket costs, stigma).

Data in this report are subject to limitations. First, the accuracy of incidence, prevalence, 

and proportion of undiagnosed estimates based on CD4+ data relies on the accuracy of 

the CD4+ depletion model (e.g. the CD4+ depletion model is correct and diagnosis delay 

was not significantly changed in recent years) [6]. Second, our trend analysis focused 

on the 5-year period inclusive of 2020, the time in which service interruptions during 

the COVID-19 pandemic had significant impacts on data reported to CDC. Despite these 

limitations, our results provide data to support the need for interventions and strategies to 

continue the progress towards reducing racial and ethnic disparities and increase testing 

among populations disproportionately impacted by HIV.

Acknowledgements

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

This project was supported in part by an appointment to the Research Participation Program at the Centers for 
Disease Control and Prevention administered by the Oak Ridge Institute for Science and Education through an 
interagency agreement between the US Department of Energy and the Centers for Disease Control and Prevention.

Availability of data:

the data that support the findings of this study are openly available.

References

1. Centers for Disease Control and Prevention. Estimated HIV incidence and prevalence in the 
United States, 2017–2021. HIV Surveillance Supplemental Report, 2023; 28 (No. 3). https://
www.cdc.gov/hiv/library/reports/hiv-surveillance.html. Published May 2023. [Accessed 14 July 
2023]

2. Centers for Disease Control and Prevention. HIV Surveillance Report, 2021; vol. 34. http://
www.cdc.gov/hiv/library/reports/hiv-surveillance.html. Published May 2023. [Accessed 14 July 
2023]

3. Li Z, Purcell DW, Sansom SL, Hayes D, Hall HI. Vital signs: HIV transmission along the continuum 
of care — United States, 2016. MMWR Morb Mortal Wkly Rep 2019; 68:267–272. [PubMed: 
30897075] 

4. The White House. 2021. National HIV/AIDS strategy for the United States 2022–2025. Washington, 
DC. [Accessed 12 January 2022]

5. Fauci AS, Redfield RR, Sigounas G, Weahkee MD, Giroir BP. Ending the HIV epidemic: a plan for 
the United States. JAMA 2019; 321:844–845. [PubMed: 30730529] 

6. Song R, Hall HI, Green TA, Szwarcwald CL, Pantazis N. Using CD4 data to estimate HIV 
incidence, prevalence, and percentage of undiagnosed infections in the United States. J Acquir 
Immune Defic Syndr 2017; 74:3–9. [PubMed: 27509244] 

Townes et al. Page 3

AIDS. Author manuscript; available in PMC 2024 August 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html


7. Centers for Disease Control and Prevention. NCHHSTP AtlasPlus. Available at: https://
www.cdc.gov/nchhstp/atlas/index.htm. Updated October 2021. [Accessed 23 November 2021]

8. McCree DH, Chesson HW, Eppink ST, Beer L, Henny KD. Changes in racial and ethnic disparities 
in estimated diagnosis rates of heterosexually acquired HIV infection among heterosexual males 
in the United States, 2014-2018. J Acquir Immune Defic Syndr 2020; 85:588–592. [PubMed: 
32925356] 

9. Henny KD, Zhu W, Huang YA, Townes A, Delaney KP, Hoover KW. HIV testing trends among 
persons with commercial insurance or Medicaid – United States. MMWR Morb Mortal Wkly Rep 
2021; 70:905–909. [PubMed: 34166332] 

10. MacGowan RJ, Chavez PR, Borkowf CB, Owen SM, Purcell DW, Mermin JH, Sullivan PS, 
eSTAMP Study Group. Effect of internet-distributed HIV self-tests on HIV diagnosis and 
behavioral outcomes in men who have sex with men: a randomized clinical trial. JAMA Intern 
Med 2020; 180:117–125. [PubMed: 31738378] 

11. Hecht J, Sanchez T, Sullivan PS, DiNenno EA, Cramer N, Delaney KP. Increasing access to HIV 
testing through direct-to-consumer HIV self-test distribution — United States, March 31, 2020–
March 30, 2021. MMWR Morb Mortal Wkly Rep 2021; 70:1322–1325. [PubMed: 34555001] 

12. Jacobsen MM, Walensky RP. Modeling and cost-effectiveness in HIV prevention. Curr HIV/AIDS 
Rep 2016; 13:64–75. [PubMed: 26830283] 

13. Adams J. Making the case for syringe services programs. Public Health Rep 2020; 35 (1 
Suppl):10S–12S.

14. Myers JE, Braunstein SL, Xia Q, Scanlin K, Edelstein Z, Harriman G, et al. Redefining prevention 
and care: a status-neutral approach to HIV. Open Forum Infect Dis 2018; 5:ofy097. [PubMed: 
29977957] 

Townes et al. Page 4

AIDS. Author manuscript; available in PMC 2024 August 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/nchhstp/atlas/index.htm
https://www.cdc.gov/nchhstp/atlas/index.htm


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Townes et al. Page 5

Ta
b

le
 1

.

R
ac

ia
l a

nd
 e

th
ni

c 
di

sp
ar

iti
es

 o
f 

es
tim

at
ed

 u
nd

ia
gn

os
ed

 H
IV

 in
fe

ct
io

ns
 a

m
on

g 
pe

rs
on

s 
ag

ed
 a

t l
ea

st
 1

3 
ye

ar
s,

 b
y 

se
le

ct
ed

 c
ha

ra
ct

er
is

tic
s,

 U
ni

te
d 

St
at

es
, 

20
15

–2
01

9.

20
17

20
18

20
19

20
20

20
21

E
A

P
C

 o
f 

R
at

es
, 2

01
7–

20
21

 (
95

%
 C

I)

R
at

e 
(p

er
 1

00
 0

00
)

 
B

la
ck

/A
fr

ic
an

 A
m

er
ic

an
19

5.
6

19
2.

0
18

7.
4

18
2.

7
17

8.
5

−
2.

30
 (

−
2.

54
 to

 −
2.

06
)

 
H

is
pa

ni
c/

L
at

in
oa

10
1.

5
  9

9.
8

  9
7.

2
  9

3.
5

  9
1.

0
−

2.
79

 (
−

3.
08

 to
 −

2.
51

)

 
W

hi
te

  2
2.

4
  2

2.
2

  2
2.

1
  2

1.
9

  2
1.

6
−

0.
81

 (
−

1.
12

 to
 −

0.
49

)

A
bs

ol
ut

e 
di

sp
ar

ity
 m

ea
su

re
s

 
B

la
ck

-t
o-

W
hi

te
 r

at
e 

di
ff

er
en

ce
17

3.
2

16
9.

8
16

5.
3

16
0.

8
15

6.
9

–

 
H

is
pa

ni
c-

to
-W

hi
te

 r
at

e 
di

ff
er

en
ce

  7
9.

1
  7

7.
6

  7
5.

1
  7

1.
6

  6
9.

4
–

R
el

at
iv

e 
di

sp
ar

ity
 m

ea
su

re
s

 
B

la
ck

-t
o-

W
hi

te
 r

at
e 

ra
tio

   
 8

.7
   

 8
.6

   
 8

.5
   

 8
.3

   
 8

.3
–

 
H

is
pa

ni
c-

to
-W

hi
te

 r
at

e 
ra

tio
   

 4
.5

   
 4

.5
   

 4
.4

   
 4

.3
   

 4
.2

–

R
at

es
 a

re
 p

er
 1

00
 0

00
. R

at
es

 o
f 

un
di

ag
no

se
d 

H
IV

 in
fe

ct
io

ns
 p

er
 1

00
 0

00
 p

op
ul

at
io

n 
w

er
e 

ca
lc

ul
at

ed
 u

si
ng

 a
dj

us
te

d 
po

pu
la

tio
n 

de
no

m
in

at
or

s 
am

on
g 

B
la

ck
/A

fr
ic

an
 A

m
er

ic
an

, H
is

pa
ni

c/
L

at
in

o,
 a

nd
 W

hi
te

 
pe

rs
on

s.
 A

bs
ol

ut
e 

di
sp

ar
ity

 r
at

es
 w

er
e 

ca
lc

ul
at

ed
 a

s 
th

e 
di

ff
er

en
ce

 b
et

w
ee

n 
th

e 
ra

te
 o

f 
ea

ch
 r

ac
ia

l/e
th

ni
c 

gr
ou

p.
 R

el
at

iv
e 

di
sp

ar
ity

 r
at

es
 w

er
e 

ca
lc

ul
at

ed
 a

s 
ra

te
 r

at
io

s 
be

tw
ee

n 
ea

ch
 r

ac
ia

l/e
th

ni
c 

gr
ou

p.
 R

at
e 

di
ff

er
en

ce
s 

an
d 

ra
tio

s 
w

er
e 

ca
lc

ul
at

ed
 c

om
pa

ri
ng

 B
la

ck
/A

fr
ic

an
 A

m
er

ic
an

 p
er

so
ns

 a
nd

 H
is

pa
ni

c/
L

at
in

o 
pe

rs
on

s 
to

 W
hi

te
 p

er
so

ns
. C

I,
 c

on
fi

de
nc

e 
in

te
rv

al
; E

A
PC

, e
st

im
at

ed
 a

nn
ua

l p
er

ce
nt

ag
e 

ch
an

ge
.

a H
is

pa
ni

c/
L

at
in

o 
pe

rs
on

s 
ca

n 
be

 o
f 

an
y 

ra
ce

.

AIDS. Author manuscript; available in PMC 2024 August 05.


	Abstract
	References
	Table 1.

