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Abstract

Objective: Social and structural factors, referred to as social determinants of health (SDH), create pathways or barriers to
equitable sexual health, and information on these factors can provide critical insight into rates of diseases such as HIV. Our
objectives were to describe and identify differences, by race/ethnicity and geography, in SDH among adults with HIV.

Methods: We conducted an ecological study to explore SDH among people with HIV diagnosed in 2017, by race/ethnicity
and geography, at the census-tract level in the United States and Puerto Rico. We defined the least favorable SDH as the
following: low income (<$40 000 in median annual household income), low levels of education (=18% of residents have <high
school diploma), high levels of poverty (=19% of residents live below the federal poverty level), unemployment (6% of res-
idents in the workface do not have a job), lack of health insurance (=16% of residents lack health insurance), and vacant
housing (=15% of housing units are vacant).

Results: HIV diagnosis rates increased 1.4 to 4.0 times among men and 1.5 to 5.5 times among women as census-tract
poverty levels increased, education levels decreased, income decreased, unemployment increased, lack of health insurance
increased, and vacant housing increased. Among racial/ethnic groups by region and SDH, we observed higher HIV diagnosis
rates per 100 000 population among non-Hispanic Black (49.6) and non-Hispanic White (6.5) adults in the South and among
Hispanic/Latino (27.4) adults in the Northeast than in other regions. We observed higher HIV diagnosis rates per 100 000
population among non-Hispanic Black (44.3) and Hispanic/Latino (21.1) adults than among non-Hispanic White (5.1) adults.

Conclusion: Our findings highlight the importance of SDH in HIV infection and support the need for effective, targeted
local interventions to specific populations based on HIV diagnoses and prevalence to prevent infection and reduce racial/
ethnic disparities.
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With approximately 40 000 HIV cases diagnosed each year
from 2013 to 2017 in the United States, progress in reducing
HIV transmission has slowed.' In 2017, Hispanic/Latino
and non-Hispanic Black or African American (hereinafter,
Black) males had HIV diagnosis rates 4 and 8 times the rate
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of non-Hispanic White (hereinafter, White) males, respec-
tively; Hispanic/Latino and Black females had HIV diagno-
sis rates 3 and 15 times the rate of White females,
respectively.!
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Racial/ethnic differences in HIV diagnoses and preva-
lence are well documented in the United States.! However,
those differences cannot be fully explained by individual-
level risk behaviors. Structural and societal factors, referred
to as social determinants of health (SDH), create pathways or
barriers to equitable good health—in particular, sexual
health—and information on these factors can provide critical
insight into rates of diseases such as HIV.** SDH are health
care service, social, and physical environment factors that
are not under the control of the individual, and they may
explain overlapping risk factors common among populations
and geographic areas that bear a disproportionate share of
HIV diagnoses in the United States.**

Black and Hispanic/Latino people are at increased risk for
HIV because of SDH such as poverty, reduced access to
health care, and low levels of education.”"" Areas with high
levels of poverty, low levels of household income, and low
levels of health insurance coverage accounted for the highest
HIV diagnosis rates among Black and Hispanic/Latino peo-
ple in 2017."* The Ending the HIV Epidemic: A Plan for
America initiative aims to reduce the number of new HIV
infections by 75% in 5 years and by 90% in 10 years and
sharpen prevention efforts to focus on HIV-related dispari-
ties in populations and geographic areas with substantial
HIV burden in the United States. Continued insight into
these disparities can inform the expansion of HIV prevention
and treatment services and ultimately achieve the goals of
reducing the number of new infections.”® In addition,
improving the measurement and monitoring of SDH and fur-
ther clarifying their connection with HIV diagnosis rates
could provide evidence to support and evaluate policy and
program action.’

This ecological study aims to explore SDH among people
with HIV diagnosed in 2017, by race/ethnicity and geogra-
phy, at the census-tract level in the United States and Puerto
Rico. Our objective was to describe differences in SDH
among racial/ethnic groups that may provide insight into the
disparate rates of HIV diagnoses among these groups.

Methods

We used data from 2 sources: the Centers for Disease
Control and Prevention (CDC) National HIV Surveillance
System (NHSS)' and the US Census Bureau’s American
Community Survey (ACS)."* The NHSS is a population-
based census of all people with diagnosed HIV infection in
the United States and 6 dependent areas. This comprehen-
sive national surveillance system uses a standard, robust
statistical methodology that does not require statistical tests
of significance." We geocoded NHSS data to the census-
tract level for address of residence at the time of diagnosis
and subsequently linked these data at the census-tract level
to SDH data from the ACS. NHSS is determined a public
health activity and not subject to human subjects research,

and, therefore, does not require institutional review board
review or approval.

We included diagnoses of HIV infection in 2017 among
Black, Hispanic/Latino, and White adults aged >18 reported
to CDC by December 31, 2018. People categorized as
Hispanic/Latino were of either race (Black or White).

We obtained census tract-level SDH data from the ACS
2013-2017 five-year estimates'* for the following 6 SDH
indicators: federal poverty status (percentage of residents
who were living below the federal poverty level [FPL]), edu-
cation (percentage of residents with <high school diploma),
income (median annual household income), employment
status (percentage of residents in the workforce without a
job), health insurance coverage (percentage of residents
without health insurance coverage), and vacant housing (per-
centage of housing units that were vacant). We included
these indicators because they are generally recognized in the
scientific literature as population determinants of health.
Although other social determinants may affect health,
research on SDH emphasizes the need to incorporate these
structural and societal factors into analyses of public health
data.'> We categorized SDH indicators using empirically
derived quartiles, determined by data from all census tracts
in the United States and Puerto Rico. We focused on the
outer quartiles (ie, the extremes) of each indicator. The SDH
defined as least favorable were the lowest quartile of income
(<$40 000 in median annual household income), lowest
quartile of education (>18% of residents with <high school
education), highest quartile of poverty (=19% of residents
living below the FPL), highest quartile of unemployment
(6% of residents in the workforce without a job), highest
quartile without health insurance (>16% of residents without
health insurance coverage), and highest quartile of vacant
housing (=15% of vacant housing units). The SDH defined
as most favorable were the highest quartile of income (>$75
000 median annual household income), highest quartile of
education (<6% of residents with <high school education),
lowest quartile of poverty (<7% of residents living below the
FPL), lowest quartile of unemployment (<2% of residents in
the workforce without a job), lowest quartile without health
insurance (<6% of residents without health insurance cover-
age), and lowest quartile of vacant housing (<5% of vacant
housing units).

Analysis

Using NHSS data reported from the United States and Puerto
Rico, we assessed the distribution of HIV diagnoses in 2017,
by age group, transmission category, residence at diagnosis,
sex at birth, and SDH indicators among Black, Hispanic/
Latino, and White adults. We limited the numerator popula-
tion to adults aged >18 whose HIV infection was diagnosed
(ie, diagnosis as a surrogate for infection) and whose case
record included a complete residential address. We based the
population denominators on the ACS 2013-2017 five-year
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estimates of the racial/ethnic populations aged >18."* We
computed the denominators used to calculate age-, sex-, and
race/ethnicity-specific rates by applying the appropriate
S-year estimate. Because the ACS uses predetermined age
categories and varying criteria for SDH variables, the
denominators may differ among SDH variables.

We excluded cases or census tracts if the address was non-
residential (eg, military base, corrections facility), no census
tract was associated with the case, no SDH information was
available for the census tract, or the census tract from the sur-
veillance data could not be matched to a census tract provided
by the ACS. We calculated percentages and/or rates of HIV
diagnoses per 100 000 population based on census tract by
region, age group, transmission category, residence at diagno-
sis, and SDH indicators, and we stratified these data by sex and
race/ethnicity. Reported numbers <12 and their accompanying
rates should be interpreted with caution.

Regional data were based on the 4 US Census regions.
Because Puerto Rico is a US territory, we categorized data for
Puerto Rico separately when we examined data stratified by
region. We either did not compare data for Puerto Rico or we
did not show these data because of small numbers. We defined
the area of residence as metropolitan (large metropolitan area
with >500 000 population), urban (smaller metropolitan area
with 50 000-499 999 population), or rural (nonmetropolitan
area with <50 000 population).15

We conducted an ecological analysis using SAS version 9.4
(SAS Institute, Inc) to describe the relationship between HIV
diagnosis (numbers, rates, percentages) and SDH among peo-
ple with HIV diagnosed in 2017 by sex and other characteris-
tics (age, transmission category, residence at diagnosis),
stratified by race/ethnicity and geography. We described differ-
ences in HIV diagnosis in terms of rates, except when describ-
ing differences by transmission category and residence at
diagnosis, which we described in terms of percentages.

Results

In the United States and Puerto Rico, 30 287 HIV diagnoses
among adults aged >18 had a geocoded residential address at
diagnosis (approximately 81%, 92%, and 81% of all HIV diag-
noses among Black, Hispanic/Latino, and White adults, respec-
tively) in 2017. The HIV diagnosis rates per 100 000 population
among Black (44.3) and Hispanic/Latino adults (21.1) were
nearly 9 and 4 times that of White adults (5.1), respectively
(Table 1).

Of the 24 520 men, the highest HIV diagnosis percentage
(37.3%) and rate per 100 000 population (44.8) were among
adults aged 25-34. Most HIV infections among men were
attributed to male-to-male sexual contact (82.9%), and most
men with an HIV diagnosis were metropolitan residents
(82.6%). Diagnosis rates per 100 000 population among Black
(69.4) and Hispanic/Latino (37.1) men were nearly 8 and 4
times that of White men (9.0), respectively.

Of the 5767 women, the highest HIV diagnosis percentage
(27.5%) and rate per 100 000 population (8.0) were among
women aged 25-34. Most HIV infections among women were
attributed to heterosexual contact (87.0%), and most women
with an HIV diagnosis were metropolitan residents (80.9%).
Diagnosis rates per 100 000 population among Black (22.2)
and Hispanic/Latino (5.0) women were nearly 16 and 4 times
that of White women (1.4), respectively.

SDH and Geographic Characteristics and Differences
in HIV Diagnoses

Regardless of sex, HIV diagnosis rates increased as the per-
centage of residents living below the FPL increased, the per-
centage of those with <high school diploma increased, the
median annual household income decreased, the percentage of
unemployed increased, the percentage of uninsured increased,
and the percentage of vacant housing increased (Table 1).

HIV diagnosis rates were higher among men and women
who lived in census tracts with the least favorable SDH than
among men and women who lived in census tracts with the
most favorable SDH (Table 1). Men and women who lived in
census tracts with the highest percentage (>16%) of uninsured
residents had HIV diagnosis rates per 100 000 population that
were 4 and nearly 6 times the rate of men and women who
lived in census tracts with the lowest percentage (<6%) of
uninsured residents (men, 39.4 vs 9.9; women, 9.9 vs 1.8). We
observed a similar pattern of higher rates among men and
women by race/ethnicity who lived in census tracts with other
least favorable SDH, except among Hispanic/Latino men for
education. Hispanic/Latino men who lived in census tracts
with the highest percentage (>18%) and lowest percentage
(<6%) of residents with <high school education had similar
diagnosis rates of 37.7 and 40.3, respectively.

We observed a similar pattern of higher HIV diagnosis rates
per 100 000 population by sex and region among racial/ethnic
groups who lived in census tracts with the least favorable SDH
(Table 2). HIV diagnosis rates were highest among Black
(49.6) and White (6.5) adults in the South and among Hispanic/
Latino (27.4) adults in the Northeast. In the South, the HIV
diagnosis rate among Black men who lived in census tracts
with the highest unemployment percentage (>6%) was 1.7
times the rate among Black men who lived in census tracts with
the lowest unemployment percentage (<2%; 97.4 vs 56.1).
Also in the South, HIV diagnosis rates among Black women
who lived in census tracts with the highest poverty percentage
(=19%) or the largest percentage of residents with <high school
education (>18%) were 1.9 times the rates among Black
women who lived in tracts with the lowest (<7%) poverty per-
centage (30.0 vs 15.7) or lowest percentage (<6%) of residents
with <high school diploma (31.8 vs 16.9), respectively.
Similarly, the HIV diagnosis rate among White men in the
South who lived in census tracts with the highest percentage
(>16%) of uninsured residents was 2 times the rate among
White men who lived in census tracts with the lowest
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Table I. Percentages and rates (per 100 000 population) of HIV diagnoses among Black or African American, Hispanic/Latino, and White

adults aged >18, by sex and selected characteristics, United States and Puerto Rico, 2017°

Black or African American

Hispanic/Latino

Characteristic No. (%) Rate No. (%) Rate No. (%) Rate No. (%) Rate
Men
Age group at diagnosis, y
18-24 2877 (29.1) 120.0 1569 (20.6) 433 1089 (15.6) 12.5 5535 (22.6) 37.6
25-34 3784 (38.2) 129.1 3064 (40.2) 62.2 2300 (32.9) 18.3 9148 (37.3) 44.8
35-44 1448 (14.6) 57.8 1603 (21.0) 36.6 1340 (19.1) 1.4 4391 (17.9) 23.5
45-54 1002 (10.1) 394 960 (12.6) 27.6 1351 (19.3) 9.7 3313 (13.5) 16.6
55-64 608 (6.1) 283 319 (4.2) 14.1 721 (10.3) 5.1 1648 (6.7) 838
>65 177 (1.8) 10.2 108 (1.4) 5.7 200 (2.9) 1.2 485 (2.0) 24
Transmission category®®
Male-to-
male sexual
contact 7895 (79.8) — 6638 (87.1) — 5795 (82.8) — 20 328 (82.9) —
Injection
drug use 309 (3.1) — 234 (3.1) — 347 (5.0) — 889 (3.6) —
Male-to-
male sexual
contact and
injection
drug use 216 (2.2) — 244 (3.2) — 495 (7.1) — 956 (3.9) —
Heterosexual
contact® 1465 (14.8) — 502 (6.6) — 358 (5.1) — 2325 (9.5) —
Other® 11 (0.1) — 5(0.1) — 6 (0.1) — 22 (0.1) —
Residence area at diagnosisc'f
Metropolitan 8132 (82.2) — 6757 (88.6) — 5366 (76.7) — 20 255 (82.6) —
Urban 1204 (12.2) — 666 (8.7) — 1077 (15.4) — 2947 (12.0) —
Rural 494 (5.0) — 195 (2.6) — 540 (7.7) — 1229 (5.0) —
Percentage of residents living below the federal poverty level
<7.00 1134 (11.5) 50.1 857 (11.2) 26.3 1629 (23.3) 5.8 3620 (14.8) 10.8
7.00-10.99 1253 (12.7) 57.1 1130 (14.8) 323 1556 (22.2) 83 3939 (le6.1) 16.1
11.00-18.99 2731 (27.6) 69.7 2283 (30.0) 375 2078 (29.7) 10.3 7092 (28.9) 23.5
>19.00 4775 (48.3) 82.5 3349 (43.9) 43.8 1736 (24.8) 16.2 9860 (40.2) 40.8
Percentage of residents with <high school diploma
<6.00 1192 (12.1) 64.8 904 (11.9) 40.3 1951 (27.9) 7.8 4047 (16.5) 13.9
6.00-10.99 1965 (19.9) 66.0 1105 (14.5) 35.0 1954 (27.9) 79 5024 (20.5) 16.3
11.00-17.99 2739 (27.7) 69.0 1460 (19.2) 353 1585 (22.6) 9.0 5784 (23.6) 225
>18.00 4000 (40.4) 73.0 4154 (54.5) 377 1511 (21.6) 14.3 9665 (39.4) 35.7
Median annual household income, $
<40 000 4723 (47.7) 83.2 2950 (38.7) 44.7 1479 (21.1) 13.8 9152 (37.3) 39.8
40 000-
53 999 2368 (23.9) 68.5 2027 (26.6) 372 1835 (26.2) 9.6 6230 (25.4) 22.2
54 000-
74 999 1743 (17.6) 60.2 1613 (21.2) 33.1 2012 (28.7) 8.6 5368 (21.9) 17.2
=75 000 1050 (10.6) 50.3 1026 (13.5) 28.9 1669 (23.8) 6.8 3745 (15.3) 12.5
Percentage of residents in the workforce without a job
<2.00 664 (6.7) 46.9 684 (9.0) 327 1103 (15.8) 7.1 2451 (10.0) 12.8
2.00-3.99 2178 (22.0) 58.7 2245 (29.5) 35.1 2734 (39.1) 7.8 7157 (29.2) 15.9
4.00-5.99 2593 (26.2) 69.7 2265 (29.7) 378 1886 (26.9) 10.2 6744 (27.5) 239
>6.00 4461 (45.1) 82.3 2429 (31.9) 40.0 1278 (18.3) 14.6 8168 (33.3) 40.3
Percentage of residents without health insurance
<6.00 824 (8.3) 44.7 720 (9.5) 27.8 1495 (21.4) 5.7 3039 (12.4) 9.9
6.00-9.99 1499 (15.2) 58.0 979 (12.8) 315 1603 (22.9) 7.8 4081 (16.6) 15.5

(continued)



282

Public Health Reports 137(2)

Table I. (continued)

Black or African American Hispanic/Latino All
Characteristic No. (%) Rate No. (%) Rate No. (%) Rate No. (%) Rate
10.00-15.99 2620 (26.5) 66.1 1551 (20.4) 356 1874 (26.8) 10.2 6045 (24.7) 226
>16.00 4951 (50.0) 85.7 4369 (57.3) 41.9 2029 (29.0) 16.1 11 349 (46.3) 394
Percentage of housing units that are vacant
<5.00 1366 (13.8) 54.9 1794 (23.5) 30.0 1517 (21.7) 72 4677 (19.1) 15.8
5.00-8.99 2179 (22.0) 64.7 2147 (28.2) 375 1836 (26.2) 8.7 6162 (25.1) 20.4
9.00-14.99 2988 (30.2) 75.6 2010 (26.4) 41.0 1945 (27.8) 10.3 6943 (28.3) 25.0
>15.00 3357 (33.9) 77.1 1668 (21.9) 43.2 1700 (24.3) 10.2 6725 (27.4) 27.1
Subtotal 9896 (100.0) 69.4 7623 (100.0) 37.1 7001 (100.0) 9.0 24 520 (100.0) 21.8
Women
Age group at diagnosis, y
18-24 490 (13.6) 211 140 (13.7) 4.1 136 (12.1) 1.6 766 (13.3) 5.5
25-34 988 (27.3) 31.8 266 (26.0) 5.9 330 (29.3) 2.7 1584 (27.5) 8.0
35-44 834 (23.1) 29.7 233 (22.7) 55 256 (22.7) 22 1323 (22.9) 7.1
45-54 671 (18.6) 233 228 (22.2) 6.6 230 (20.4) 1.6 1129 (19.6) 5.5
55-64 476 (13.2) 18.6 117 (11.4) 4.8 149 (13.2) 1.0 742 (12.9) 37
265 155 (4.3) 6.0 41 (4.0 1.6 27 (2.4) 0.1 223 (3.9) 0.9
Transmission categoryb’c
Injection
drug use 268 (7.4) — 115 (11.2) — 343 (30.4) — 726 (12.6) —
Heterosexual
contact® 3326 (92.0) — 908 (88.6) — 781 (69.3) — 5015 (87.0) —
Other® 21 (0.6) — 2(0.2) — 4(0.3) — 27 (0.5) —
Residence area at dia,gnosisc‘f
Metropolitan 2984 (82.6) — 877 (85.6) — 802 (71.1) — 4663 (80.9) —
Urban 434 (12.0) — 105 (10.2) — 215 (19.1) — 754 (13.1) —
Rural 165 (4.6) — 40 (3.9) — 106 (9.4) — 311 (54) —
Percentage of residents living below the federal poverty level
<7.00 370 (10.2) 15.3 104 (10.2) 3.1 223 (19.8) 0.8 697 (12.1) 2.0
7.00-10.99 448 (12.4) 18.7 137 (13.4) 4.0 224 (19.9) 1.1 809 (14.0) 32
11.00-18.99 968 (26.8) 21.9 272 (26.5) 4.6 328 (29.1) 1.5 1568 (27.2) 5.0
>19.00 1828 (50.6) 26.1 512 (50.0) 6.6 353 (31.3) 32 2693 (46.7) 10.4
Percentage of residents with <high school diploma
<6.00 304 (8.4) 14.8 85 (8.3) 3.6 184 (16.3) 0.7 573 (9.9) 1.9
6.00-10.99 615 (17.0) 18.0 134 (13.1) 4.1 300 (26.6) 1.2 1049 (18.2) 32
11.00-17.99 1002 (27.7) 21.2 188 (18.3) 4.5 305 (27.0) 1.6 1495 (25.9) 54
>18.00 1693 (46.9) 279 618 (60.3) 5.8 339 (30.1) 32 2650 (46.0) 9.6
Median annual household income, $
<40 000 1811 (50.1) 26.1 450 (43.9) 6.7 335 (29.7) 2.9 2596 (45.0) 10.3
40 000-
53999 823 (22.8) 21.3 276 (26.9) 5.2 309 (27.4) 1.5 1408 (24.4) 4.8
54 000-
74 999 621 (17.2) 19.5 183 (17.9) 38 292 (25.9) 1.2 1096 (19.0) 34
=75 000 358 (9.9) 16.1 116 (11.3) 32 192 (17.0) 0.8 666 (11.6) 2.1
Percentage of residents in the workforce without a job
<2.00 191 (5.3) 16.9 75(7.3) 4.0 137 (12.2) 0.8 403 (7.0) 2.1
2.00-3.99 724 (20.0) 18.1 273 (26.6) 4.3 402 (35.6) 1.1 1399 (24.3) 3.0
4.00-5.99 1011 (28.0) 233 307 (30.0) 5.1 321 (28.5) 1.6 1639 (28.4) 5.5
26.00 1688 (46.7) 249 370 (36.1) 5.9 268 (23.8) 2.9 2326 (40.3) 10.4
Percentage of residents without health insurance
<6.00 286 (7.9) 14.8 90 (8.8) 33 205 (18.2) 0.7 581 (l10.1) 1.8

(continued)
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Table I. (continued)
Black or African American Hispanic/Latino White All
Characteristic No. (%) Rate No. (%) Rate No. (%) Rate No. (%) Rate
6.00-9.99 480 (13.3) 16.5 147 (14.3) 4.5 248 (22.0) 1.1 875 (15.2) 32
10.00-15.99 865 (23.9) 18.7 218 (21.3) 5.0 282 (25.0) 1.5 1365 (23.7) 48
>16.00 1983 (54.9) 29.3 570 (55.6) 5.6 393 (34.8) 3.0 2946 (51.1) 9.9
Percentage of housing units that are vacant
<5.00 547 (15.1) 19.6 233 (22.7) 38 205 (18.2) 0.9 985 (17.1) 32
5.00-8.99 826 (22.9) 21.1 265 (25.9) 4.6 284 (25.2) 1.3 1375 (23.8) 4.3
9.00-14.99 1053 (29.1) 22.9 277 (27.0) 5.7 314 (27.8) 1.6 1644 (28.5) 5.6
>15.00 1188 (32.9) 24.1 250 (24.4) 6.6 325 (28.8) 1.9 1763 (30.6) 6.8
Subtotal 3614 (100.0) 222 1025 (100.0) 5.0 1128 (100.0) 1.4 5767 (100.0) 4.9
Total® 13 510 (100.0) 443 8648 (100.0) 21.1 8129 (100.0) 5.1 30 287 (100.0) 13.1

*Data collected from the Centers for Disease Control and Prevention National HIV Surveillance System' and the US Census Bureau’s American Community
Survey.'* Numbers <12 and rates based on these numbers should be interpreted with caution.
®Data have been statistically adjusted to account for missing data on transmission.

“Rates not calculated because of lack of denominator data.

9Heterosexual contact with a person known to have, or to be at high risk for, HIV infection.
®Includes hemophilia, blood transfusion, perinatal exposure, and risk factor not reported or not identified.
fArea of residence defined as metropolitan (large metropolitan area with 500 000 population), urban (smaller metropolitan area with 50 000-499 999 population),

or rural (nonmetropolitan area with <50 000 population).'®

8Totals may not be representative of all people with HIV in these areas during 2017.

percentage (<6%) of uninsured residents (15.6 vs 7.8), and the
rate among White women in the South who lived in census
tracts with the highest percentage (>=18%) of residents with
<high school diploma was 3 times the rate among White
women who lived in census tracts with the lowest percentage
(<6%) of residents with <high school diploma (3.0 vs 1.0).
Also, in this region, HIV diagnosis rates among both Black
men and women who lived in census tracts with the least favor-
able or most favorable SDH were higher than the rates among
White men and women who lived in similar areas. The HIV
diagnosis rates per 100 000 population among Black men who
lived in census tracts with the highest (>19%) or lowest (<7%)
percentage of poverty (93.6 and 59.6, respectively) were nearly
6 and 7 times the rates among White men who lived in similar
areas (16.3 and 8.5, respectively; Table 2). Similarly, the HIV
diagnosis rates among Black women who lived in census tracts
with the highest (>18%) and lowest (<6%) percentage of resi-
dents with <high school diploma (31.8 and 16.9, respectively)
were nearly 11 and 17 times the rates among White women
who lived in similar areas (3.0 and 1.0, respectively; Table 2).
In the Northeast, the HIV diagnosis rate per 100 000
population among Hispanic/Latino men who lived in cen-
sus tracts with the highest percentage (=19%) of poverty
was 2.4 times the rate among Hispanic/Latino men who
lived in census tracts with the lowest percentage (<7%) of
poverty (59.4 vs 25.0, respectively), and the rates among
Hispanic/Latino women who lived in census tracts with
the highest percentage (>19%) of poverty or lowest median
annual household income (<$40 000; 12.4 and 12.6,
respectively) were 3 times the rates among Hispanic/
Latino women who lived in census tracts with the lowest

percentage (<7%) of poverty or highest median annual
household income (>$75 000; 4.0 and 4.1, respectively). In
addition, the HIV diagnosis rates among Hispanic/Latino
men and women who lived in census tracts with the least
favorable SDH or the most favorable SDH were higher
than the rates among White men and women who lived in
similar areas, respectively. The rates among Hispanic/
Latino men who lived in census tracts with the lowest
(<5%) or highest (>16%) percentage of vacant housing
(43.7 and 53.7, respectively) were 9 times the rates among
White men who lived in similar areas (4.8 and 5.9, respec-
tively; Table 2). The HIV diagnosis rates among Hispanic/
Latino women who lived in census tracts with the lowest
(<2%) or highest (>6%) percentage of unemployment (5.7
and 12.1, respectively) were 11 and nearly 6 times the rates
among White women who lived in similar areas (0.5 and
2.1, respectively). Although the Northeast had higher HIV
diagnosis rates among Hispanic/Latino adults than other
regions, rates by SDH were similarly high in the South.
HIV diagnosis rates per 100 000 population by SDH among
Black and Hispanic/Latino adults were higher than rates among
White adults (Table 2). Among Black men, rates were 8 and 5
times the rates of White men who lived in census tracts with the
lowest (<7%) and highest (>19%) percentages of poverty
(Black men: 50.1 and 82.5, respectively; White men: 5.8 and
16.2, respectively; Figure A). Among Hispanic/Latino men,
rates were nearly 5 and 3 times the rates of White men who
lived in census tracts with the lowest (<7%) and highest (>19%)
percentages of poverty (Hispanic/Latino men: 26.3 and 43.8,
respectively; White men: 5.8 and 16.2, respectively; Figure A).
Among Black women, HIV diagnosis rates were 19 and 8



284 Public Health Reports 137(2)

Table 2. Percentages and rates (per 100 000 population) of HIV diagnoses among Black or African American, Hispanic/Latino, and White
adults aged >18, by sex, selected characteristics, and US Census region, United States, 2017°

Black or African American Hispanic/Latino White
Characteristic Northeast Midwest South West Northeast Midwest South West Northeast Midwest South West
Men

Age group at diagnosis, y

18-24 225(700) 320 (1149) 303 (1422) 237 (914) 204 (54.5) 23.4(357) 192(498) 22.1(367) 137(7.0) 186(9.9) 154(I158) 146 (159)
25-34 344(857) 387 (1204) 385(148.3) 41.3(1180) 41.6(783) 403 (462) 403 (73.5) 406 (51.3) 35.1 (3. |) 324 (126) 317 (224) 342 (23.0)
35-44 166 (50.0) 124 (457) 146 (647) 165(57.0) 200 (443) 224(280) 21.9(435) 204(30.1) 19.1(77) 194(79) 188(139) 195 (145)
45.54 148 (41.6) 102(37.3) 9.2(406) 106 (354) 122(333) 105(188) 12.7(328) 123 (224) 186(58) 185(65) 198 (125) 19.4(128)
55-64 88(31.1) 55(237) 58(298) 64(260) 44(186) 30(9.0)  44(179) 32(92)  103(3.1) 88(30)  112(71) 99(62)
>65 29(120)  12(65)  1.7(113) 17(@87) 1579  04(18)  15(72) 1348  33(09) 24(08)  32(l.6)  25(13)

Transmission category®
Male-to-male
sexual contact  70.2 (—) 83.5(—) 79.9 (—) 85.7 (—) 83.2 (—) 89.8 (—) 88.3 (—) 90.0 (—) 82.0 (—) 84.5 (—) 81.9 (—) 83.5 (—)
Injection drug
use 8.7 (—) 3.0(—) 2.1 (—) 3.1 (—) 6.0 (—) 22 (—) 2.0 (—) 24 (—) 6.9 (—) 54(—) 4.7 (—) 42 (—)

Male-to-male
sexual contact
and injection

drug use 25(—) 2.7 (—) 1.7 (—) 49 (—) 24 (—) 34(—) 25(—) 4.6 (—) 58(—) 6.5 (—) 6.6 (—) 89 (—)
Heterosexual

contact? 18.5 (—) 103 (—) 16.3 (—) 6.3 (—) 84 (—) 45 (—) 72 (—) 30(—) 54 (—) 35(—) 6.8 (—) 33(—)
Other® 02 (—) 04 (—) 0.0 (—) 0.1 (—) 0.0 (—) 0.1 (—) 0.1 (—) 0.1 (—) 0.1 (—) 0.2 (—) 0.1 (—) 0.1 (—)

Residence area at diagnosis®"
Metropolitan 96.0 (—) 86.5 (—) 76.6 (—) 96.4 (—) 95.1 (—) 83.1 (—) 87.7 (—) 89.6 (—) 85.6 (—) 69.5 (—) 718 (—) 85.9 (—)
Urban 33(—) 1.7 (—) 152 (—) 3.1 (—) 4.1 (— .1 (—) 88 (—) 8.5 (—) 104 (—) 17.2 (—) 18.9 (—) 10.4 (—)
Rural 0.5 (—) 1.9 (—) 72(—) 0.5 (—) 0.8 (— 57 (—) 33(—) 1.9 (—) 39 (—) 133 (—) 8.8 (—) 38 (—)
Social determinants of health at census-tract level

Percentage of residents living below the federal poverty level

<7.00 13.1 (35.7) 8.9 (43.5) 11.7 (59.6) 11.9(37.5) 107 (25.0) I5.1 (21.4) 129(33.9) 10.1 (204) 33.1(3.9) 249 (4.1) 21.6(8.5) 20.4 (6.9)
7.00-10.99 12.1 (39.3) 9.2 (44.5) 13.2(67.3) 162(50.1) 129 (37.3) 16.7(242) 157(388) 162(268) 192(49) 220(54) 21.9(109) 244 (10.7)
11.00-18.99 259 (55.1) 23.4(62.4) 287 (765) 29.4(61.8) 27.9(50.9) 28.8(25.9) 32.1(444) 31.5(300) 23.7(75 281 (74) 314 (11.5) 308(13.2)
>19.00 48.8 (63.4) 585 (75.6) 46.4(93.6) 42.5(86.2) 48.6(594) 39.3(422) 393 (51.7) 423(39.2) 24.0(150) 25.1(12.8) 25.1(16.3) 24.4(204)
Percentage of residents with <high school diploma
<6.00 7.0 (34.1) 13.7(57.1) 122(787) 14.8(52.3) 8.0 (335) 16.9 (32.0) 14.1 (52.5) 11.1 (33.4) 309 (4.8) 29.2(5.5) 244(109) 31.6(9.6)
6.00-10.99 15.9 (40.0) 21.7 (62.0) 20.6(78.4) 163 (47.4) 11.4(32.0) 194(259) 175(47.6) 12.0(258) 29.5(4.7) 326 (5.5) 26.7 (11.7)  26.0 (9.8)
11.00-17.99 302 (53.0) 29.7 (64.8) 27.4(76.9) 222(62.5) 182 (423) 222(29.8) 21.4(429) 162(27.6) 20.9 (6.5 237 (7.1) 248 (10.1) 189 (11.2)
>18.00 46.9 (61.6) 349 (67.3) 39.7(80.3) 46.7(71.5) 62.4(55.9) 41.5(29.2) 47.0(41.4) 60.8(32.7) 189 (145) 14.6(11.2) 24.1(128) 23.4(21.2)
Median annual household income, $
<40 000 41.8(63.8) 586 (75.0) 48.1(92.8) 335(97.7) 36.3(58.0) 37.9(435) 39.5(535) 31.7(40.5 151 (11.3) 234(114) 243(140) 168(187)
40000-53999  23.8(55.2) 20.8(56.3) 24.6(76.3) 24.7(63.6) 24.8(50.5) 29.2(25.1) 279 (426) 282(31.7) 17.6(58) 29.7(6.7) 29.0 (11.4) 23.0(13.3)
54 000-74 999 18.7 (43.0) 14.1 (54.2) 17.4(69.0) 24.0(53.5) 23.5(444) 23.0(249) 20.0(389) 23.8(26.8) 30.2(5.8) 30.7 (5.6)  26.8(11.2) 30.1 (11.6)
=75 000 158 (41.4) 6.6 (45.8) 9.7 (58.2) 17.7.(41.7) 152 (31.5) 9.9 (20.4) 12.5 (35.1) 164 (248) 37.1 (4.8) 16.2 (4.2) 19.8 (9.2) 29.9 (8.5)
Percentage of residents in the workforce without a job
<2.00 4.0 (26.4) 63(373) 74 (56.1) 64(380) 48(282) 10.9 (24.5) 129 (40.7) 6.2 (24.3) 124 (43) 202 (5.1) 17.3 (9.7) 11.5 (8.0)
2.00-3.99 19.4 (42.9) 17.1 (50.9) 23.8(66.4) 21.7(489) 27.8(43.7) 282(250) 35.1(41.2) 254(279) 40.6(49) 40.0(54) 39.5(102) 36.8(9.9)
4.00-5.99 257 (51.9) 184 (61.4) 273(77.1) 334(69.0) 283(472) 242(26.1) 31.3(462) 312(312) 277(64) 225(73) 274 (12.6) 289 (12.4)
>6.00 50.9 (60.9) 583 (76.2) 41.6(974) 385(71.4) 39.1(53.0) 36.7(388) 20.7(486) 37.1(347) 193 (11.0) 174(11.7) 157 (155) 22.7(17.9)
Percentage of residents without health insurance
<6.00 155(359) 12.0(45.0) 6.0(59.3) 89(333) 153 (33.1) 16.7(273) 4.4 (37.7) 8.1 (243) 468 (48) 29.6(4.5) 12.0 (7.8) 19.7 (7.4)
6.00-9.99 24.1 (50.0) 21.3(58.2) 11.8(67.0) 163 (49.1) 179 (447) 6.1 (24.6) 7.6 (40.1) 12.8 (25.9) 254 (5.6) 283 (5.8) 17.4 (8.9) 274 (11.1)
10.00-15.99 33.6(59.8) 32.7(68.6) 23.3(683) 288(63.9) 238(49.0) 21.4(273) 157 (40.6) 247 (30.1) 172(82) 25482 304 (11.0) 26.0(11.3)
>16.00 268 (60.6) 34.0(75.4) 589 (91.3) 46.0(82.3) 43.0(54.5) 458(329) 722(459) 544(346) 10.6(13.5) 168(13.4) 40.2(I15.6) 27.0(20.4)
Percentage of housing units that are vacant
<5.00 21.5(50.8) 10.8(43.9) 10.8(62.5) 31.2(51.0) 26.5(43.7) 20.0(23.5) 151 (323) 37.1(26.6) 253 (4.8) 24.6 (5.0 13.7. (9.1) 31.7 (9.8)
5.00-8.99 302 (53.1) 173 (55.1) 20.1 (73.3) 333(604) 33.3(47.7) 24.6(239) 25.1(40.5) 33.7(344) 303 (6.0 286(6.2) 22.1(10.7) 297 (11.8)
9.00-14.99 27.9 (52.7) 259 (63.6) 32.5(85.1) 24.3(822) 252(454) 34.1(345) 31.6(467) 198(364) 265 (6.9) 28.0 (7.4) L1 (12.1) 225 (13.9)
>15.00 204 (51.8) 46.0 (77.7) 36.6(84.1) 11.3(752) 149(53.7) 21.4(37.0) 282(56.1) 9.4(31.2) 17.9 (5.9) 18.8 (7.4) 33.0(122) 16.0(11.7)
Subtotal 100.0 (51.7) 100.0 (63.8) 100.0 (78.7) 100.0 (61.2) 100.0 (46.7) 100.0 (29.0) 100.0 (44.0) 100.0 (30.9) 100.0 (5.8) 100.0 (6.3) 100.0 (11.3) 100.0 (11.4)

(continued)
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Table 2. (continued)

Black or African American Hispanic/Latino White
Characteristic Northeast Midwest South West Northeast Midwest South West Northeast Midwest South West
Women
Age group at diagnosis, y
18-24 9.9 (16.0) 16.4 (19.3) 14.0(24.0) 129 (l6.4) 8.1 (4.5) 14.8 (2.7) 15.7 (5.8) 18.8 (3.2) 10.1 (0.9) 154 (1.3) 127 (2.6)  85(l.1)
25-34 22.5(27.1) 33.8(31.4) 28.0(356) 20.8(19.0) 24.4(9.6) 27.8 (3.9) 27.0(7.2) 27.1 (3.6) 264 (l.7) 303 (1.9) 288(3.9) 32.0 (2.6)
35-44 243 (32.6) 22.8(23.6) 226(31.4) 253(274) 23.6(102) 16.7(25) 23.1 (6.4) 23.1 34) 169 (1.2) 22,1 (14 24334 23.0(20)
45-54 21.6(26.8) 135(14.0) 187(258) 19.5(19.9) 256 (12.8) 29.6(6.3) 18.8 (6.5) 205 (3.7) 29.1 (1.5) 15.9 (0.9) 19.5(23) 20.5(1.6)
55-64 16.1 (23.4) 11.0(124) 124 (19.1) 17.8(20.8) 14.6(104) 3.7(1.2) 10.8 (5.5) 87(23) 14.9 (0.8) 15.4 (0.8) 12.0 (1.3) 13.5(0.9)
265 5.7 (7.5) 2.7 (3.0) 4.3 (6.9) 3.7 (43) 37 (2.6) 7.4 (3.0) 46 (2.2) 1.8 (0.5) 2.7 (0.1) 1.0 (0.0) 2.7 (0.2) 2.5 (0.1)
Transmission categoryb"
Injection drug
use 11.4(—) 9.5 (—) 55(—) 10.7 (—) 139 (—) 122 (—) 73 (—) 16.2 (—) 40.1 (—) 33.1 (—) 264 (—) 325(—)
Heterosexual
contact’ 88.2 (—) 89.1 (—) 94.1 (—) 87.9 (—) 854 (—) 87.6 (—) 92.7 (—) 83.7 (—) 59.6 (—) 66.5 (—) 735 (—) 66.7 (—)
Other® 0.4 (—) 14 (—) 0.4 (—) 1.4 (—) 0.7 (—) 0.2 (—) 0.1 (—) 0.1 (—) 03 (—) 0.5 (—) 0.2 (—) 0.8 (—)
Residence area at diagnosis®*
Metropolitan 95.0 (—) 85.1 (—) 773 (—) 95.0 (—) 935 (—) 68.5 (—) 85.8 (—) 86.9 (—) 79.1 (—) 70.8 (—) 65.2 (—) 825 (—)
Urban 50(—) 11.4(—) 149 (—) 37 () 4.1 (—) 14.8 (—) 87 (—) 11.4(—) 155 (—) 185 (—) 226 (—) 12.0 (—)
Rural 0(—) 35(—) 6.4 (—) 12 (—) 24 (—) 16.7 (—) 4.8 (—) 1.8 (—) 54 (—) 10.8 (—) 11.3(—) 55(—)
Social determinants of health at census-tract level
Percentage of residents living below the federal poverty level
<7.00 13.6 (17.7) 87(134) 9.6 (15.7) 10.8 (10.9) 8.9 (4.0 14.8 (2.4) 11.6 (3.8) 11.4(2.2) 324 (0.6) 154 (0.4) 178 (1.3)  20.5(0.8)
7.00-10.99 11.7.(17.8) 9.1 (13.5) 12.6 (20.4)  19.1 (17.6) 13.0(7.3) 16.7 (2.8) 16.1 (5.3) 12.7 (2.1) 14.2 (0.6) 169 (0.6) 204 (1.8) 255(1.2)
11.00-18.99 230 (21.1) 246(188) 28.0(23.3) 29.5(I81) 19.9(7.1) 389 (4.1) 304 (5.7) 323 (3.0) 264 (1.4) 30.8(1.2) 31.52.1)  225(L.1)
=19.00 51.7 (26.8) 57.6 (19.1) 49.9(30.0) 40.7(22.7) 58.1(124) 29.6(3.8) 419(75) 437 (4.0 27.0 (2.8) 36.9 (2.8) 303 (3.5) 31.5(3.0)
Percentage of residents with <high school diploma
<6.00 6.0 (13.4) 10.6 (12.6) 86(16.9) 83(9.7) 6.5 (4.9) 148 (3.0) 9.4 (43) 8.7 (24) 19.6 (0.5) 19.0 (0.5) 127 (1.0)  22.0(0.7)
6.00-10.99 143 (16.2) 20.5(16.3) 165(189) 21.6(19.0) 85 (4.5) 24.1 (3.7) 17.4 (5.9) 11.4(2.3) 324 (0.8) 26.7 (0.7) 25.3 (2.0 26.0 (1.1)
11.00-17.99 29.7 (1.9) 31.3(18.0) 26.7(22.3) 257 (206) 163 (7.1) 222 (3.6) 227 (6.0) 127 2.1) 223 (1.1) 26.7 (1.2) 31.3(23) 18.0 (1.2)
>18.00 50.1 (28.3) 37.7(20.8) 482 (31.8) 444 (19.6) 687 (115 389(3.3) 506(63) 673(3.6) 257(34) 27.7 (33) 30.7 (3.0) 34.0(3.6)
Median annual household income, $
<40 000 459 (27.3) 582 (19.0) 51.6(29.5) 307 (242) 46.8(l12.6) 33.3(45) 383 (7.1) 34.1 (43) 18.9 (2.3) 385(27) 312 (32) 24.5 (3.0
40 000-53999  21.4(21.9) 224 (17.8) 228(223) 27.0(20.1) 21.1(85) 40.7 (42) 325(68) 288(32) 250(14)  282(0.9) 30.5 (2.1) 19.5 (1.2)
54 000-74 999 185 (19.3) 139 (l6.l) 169 (21.3) 228(148) 21.5(8.0) 14.8 (1.9) 16.6 (4.3) 23.1 (2.6) 264(08) 246(0.7) 248(l.9) 30.0 (1.3)
=75 000 143 (17.4) 5.6(124) 86(l6.7) 19.5 (14.6) 10.6 (4.1) 1.1 (2.5) 12.5 (4.4) 140 (20) 29.7(0.6) 87(0.3) 13.5 (1.1) 26.0 (0.8)
Percentage of residents in the workforce without a job
<2.00 28(134) 6.4 (16.9) 57(17.6) 54(l66) 45(57) 13.0 (3.6) 10.6 (47) 44(2.0) 8.1 (0.5) 18.0 (0.7) 122 (1.2 9.5(0.7)
2.00-3.99 17.8 (18.1) 168 (15.7) 20.6(18.7) 27.0(19.3) 21.5(6.5) 38.9 (4.0) 323 (5.0) 25.8 (2.8) 39.9(0.8) 282 (0.6) 38.0 (I 8) 33.0(1.0)
4.00-5.99 23.3(20.1) 2010 (19.1)  29.6 (25.3) 386 (22.6) 23.6(7.3) 22.2(28) 359 (7.1) 323 (3.1) 29.7 (1.1) 231 (1.1) 289 (24) 31.5(1.5)
26.00 56.1 (26.7) 557 (18.0) 44.1 (29.5) 29.1 (14.0) 504 (l2.1) 259(3.2) 21.2(6.7) 37.6 (34) 223 (2.1) 308(3.00 209(3.7) 26.0(23)
Percentage of residents without health insurance
<6.00 17.8 (19.8) 9.7 (11.4) 5.0(15.8) 6.6 (8.2) 13.4 (5.3) 13.0 (24) 4.1 (44) 5.7 (1.6) 46.0 (0.8) 19.5 (0.4) 10.5 (1.2) 19.0 (0.8)
6.00-9.99 185 (16.4) 20.1 (15.7) 9.8 (17.5) 19.1 (17.5) 183 (8.2) 20.4 (3.6) 6.3 (4.2) 140 (2.7) 23.7(09) 287(0.9) 16.8 (1.5) 29.0 (1.3)
10.00-15.99 31.9(23.0) 31.3(17.2) 20.1(182) 253 (l6.5) 285(10.5) 259 (3.9 15.7 (5.3) 21.0 (2.5) 19.6 (1.5) 267 (1.3) 27.9(1.8) 19.0 (0.9)
>16.00 31.8(30.8) 389(229) 652(308) 49.0(23.7) 39.8(9.9) 40.7(3.5) 74.0 (6.4) 59.4 (3.7) 10.8 (2.3)  25.1 (3.00 449 (3.1) 33.0(29)
Percentage of housing units that are vacant
<5.00 21.5(21.6) 15.1(182) 11.5(20.7) 33.6(154) 244(7.1) 259(3.5) 159 (43) 406 (2.8) 28.4 (0.9) 17.4 (0.5) 10.3 (1.2) 345(1.2)
5.00-8.99 282 (21.1) 168 (15.1) 21.3(232) 36.1(187) 30982 222(25) 246(52) 30.6 (3.0) 28.4 (0.9) 292(09) 21.2(1.8) 30.5 (1.3)
9.00-14.99 31.1 (249) 259(179) 304 (243) 187(18.6) 27.6 (9.5 259 (3.1) 31.1 (6.2) 23.1 (4.1) 24.3 (1.0) 21.0(0.8)  339(23) 19.5 (1.3)
>15.00 19.5(22.2) 422(187) 36.8(27.00 11.6(303) 17.1(124) 259 (54) 284(8.0) 5.7 (2.0) 18.9 (1.1) 323(1.9) 346 (23) 15.5 (1.3)
Subtotal 100.0 (22.5) 100.0 (17.7) 100.0 (24.4) 100.0 (18.2) 100.0(8.7) 100.0 (3.4) 100.0(5.9) 100.0(3.0) 100.0(0.9) 100.0(0.9) 100.0 (2.0) 100.0(1.3)
Total® 100.0 (35.9) 100.0 (39.3) 100.0 (49.6) 100.0 (39.9) 100.0 (27.4) 100.0 (16.7) 100.0 (25.1) 100.0 (17.0) 100.0 (3.3) 100.0 (3.5) 100.0 (6.5) 100.0 (6.3)

*Data collected from the Centers for Disease Control and Prevention National HIV Surveillance System' and the US Census Bureau’s American Community Survey."* Numbers <12 and rates based on these numbers should
be interpreted with caution. Census data by race and transmission category were not available for Puerto Rico; numbers and rates for Puerto Rico are not shown but are included in the total.
®Data have been statistically adjusted to account for missing data on transmission.

“Rates not calculated because of lack of denominator data.

“Heterosexual contact with a person known to have, or to be at high risk for, HIV infection.

“Includes hemophilia, blood transfusion, perinatal exposure, and risk factor not reported or not identified.

'Area of residence defined as metropolitan (large metropolitan area with =500 000 population), urban (smaller metropolitan area with 50 000-499 999 population), or rural (nonmetropolitan area with <50 000 population).'®
Totals may not be representative of all people with HIV in these areas during 2017.
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Figure. HIV diagnosis rates by race/ethnicity and federal poverty level, United States and Puerto Rico, 2017. (A) Men. (B) Women.
Poverty levels were categorized using empirically derived quartiles determined by data from all census tracts in the United States and
Puerto Rico. Data collected from the Centers for Disease Control and Prevention National HIV Surveillance System' and the US Census

Bureau’s American Community Survey.|4

times the rates of White women in census tracts with the lowest
(<7%) and highest (>19%) percentages of poverty (Black
women: 15.3 and 26.1, respectively; White women: 0.8 and
3.2, respectively; Figure B). Among Hispanic/Latino women,
HIV diagnosis rates were nearly 4 and 2 times the rates of
White women who lived in census tracts with the lowest (<7%)
and highest (>19%) percentages of poverty (Hispanic/Latino
women: 3.1 and 6.6, respectively; White women: 0.8 and 3.2,
respectively; Figure B).

Discussion

To our knowledge, this is the first ecological, census tract—
level analysis that provides exploratory insight into racial/
ethnic and regional differences in HIV diagnoses and SDH in
the United States and Puerto Rico. We observed an overall
pattern of disparity between HIV diagnosis rates and SDH,
by race/ethnicity and geography. Unsurprisingly, among
racial/ethnic groups, HIV diagnosis rates were higher among
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adults who lived in census tracts with the least favorable
SDH than among adults who lived in census tracts with the
most favorable SDH. By region, Black and White adults
were disproportionately affected in the South and Hispanic/
Latino adults were disproportionately affected in the
Northeast. When we compared rates by SDH among racial/
ethnic groups, Black and Hispanic/Latino adults were dis-
proportionately affected by HIV compared with White
adults.

These findings of higher HIV diagnosis rates in areas with
the least favorable SDH suggest that these social and struc-
tural factors play a role in the HIV epidemic. Our findings
are consistent with previous research that found that HIV
diagnosis rates increased as the community socioeconomic
position decreased, placing people, especially women and
some racial/ethnic groups, at higher risk for infection than
others.'®!"” Other analyses in single US jurisdictions found
that neighborhoods with higher levels of poverty, on aver-
age, had higher HIV diagnosis rates.”*' People with lower
levels of education and income are more likely than their
more educated, higher-income counterparts to lack job
opportunities and experience worse health outcomes.”'*
Consequently, SDH can affect how people may access and
receive preventive or care services for HIV, ultimately
increasing their risk for infection or HIV-associated
complications.

Black and White adults are disproportionately affected by
HIV in the South and Hispanic/Latino adults in the
Northeast.! Persistent disparities in HIV infection rates,
caused by social and structural factors among these groups in
these regions, are well documented.>”'>?%? Furthermore,
among people with undocumented immigration status, lan-
guage barriers, fear resulting from immigration status or
potential deportation, and socioeconomic factors can lead to
problems accessing health care.””>*' Our findings of racial/
ethnic and geographic differences in HIV diagnosis rates
highlight the need for investments based on local HIV health
equity needs that support culturally appropriate sexual health
campaigns and prioritization of interventions among people
living in socioeconomically and medically disadvantaged
areas 291732

Our results also show that Black and Hispanic/Latino adults,
compared with White adults, continue to be disproportionately
affected by HIV (except among Hispanic/Latino men for edu-
cation). HIV prevention among these groups is affected by
social and structural factors. Poverty can decrease access to
prevention and care services, including preexposure prophy-
laxis and routine HIV testing, treatment, and care, or contribute
to economic instability (food insecurity, inadequate housing,
homelessness, lack of health insurance) that can increase the
risk for HIV transmission,'!'%202123:2631.3335 Black  and
Hispanic/Latino adults were more likely than White adults to
live in disadvantaged neighborhoods, where conditions—such
as a lack of sexual partners as a result of incarceration or depor-
tation, disproportionate levels of sexually transmitted

infections including HIV, and low rates of community viral
suppression—can increase the transmission rates of HIV and
sexually transmitted infections.>'®*'*3**37 Among Hispanic/
Latino men, we suspect the lack of relationship between neigh-
borhood education and HIV may be mediated by factors such
as Hispanic/Latino descent, varying immigration policies,
migration, and Medicaid expansion; we did not assess these
factors in this analysis, and they may contribute to this biased
effect among education levels in this group.***' Despite the
availability of tools to prevent HIV transmission, innovative
strategies are needed to overcome several factors, including
lack of HIV awareness; lack of access to testing, treatment, and
prevention; HIV-related stigma and homophobia; and increas-
ing trends in injection drug use among racial/ethnic groups.'®
These efforts, in addition to addressing SDH, are critical to
reduce new HIV infections consistent with the goals of Healthy
People 2030 and the Ending the HIV Epidemic
initiative'>'34243

Limitations

Our analysis had several limitations. First, diagnoses of HIV
infection do not represent incidence or new infections. The
time from infection to diagnosis varies by individual and can
affect reporting of diagnoses to the surveillance system.
Hence, residence at HIV diagnosis may not be the residence
at the time HIV infection was acquired. Second, data were
limited to people whose residence at diagnosis was complete
and could be geocoded; therefore, results may not reflect the
entire population of Black, Hispanic/Latino, and White
adults with HIV diagnosed in those areas. Third, SDH infor-
mation is not available at the individual level; we used cen-
sus tract-level data as a snapshot of the environment in
which adults with diagnosed HIV infection lived at the time
of diagnosis. Because the data are a snapshot, some SDH
indicators may be correlated (eg, lack of education is associ-
ated with both poverty and low income in the United States),
but we did not analyze correlations between SDH indicators
in this study. Thus, the conclusions and findings should be
interpreted with caution and not inferred at the individual
level. Lastly, the data used for computing race-specific rates
may include Hispanic/Latino (except for non-Hispanic/
Latino White) and should be interpreted with caution. The
ACS does not provide age- and sex-specific SDH variables
stratified by ethnicity in its 2013-2017 estimates, except for
White people (ie, non-Hispanic/Latino White). The rates and
number of people reported in each race category may include
people whose ethnicity was not reported. Hispanic/Latino
people accounted for 3.7% of the denominator for Black
people (2.9% when Puerto Rico is excluded).

Conclusion

Focusing on disparities in rates of HIV infection is appropri-
ate not only for achieving national goals but also for
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equitable health in HIV-related outcomes. Our findings con-
tribute to the current literature that highlights the importance
of SDH in HIV infection and supports the need for effective,
targeted social and structural interventions to specific popu-
lations at high risk of HIV to prevent infection and reduce
racial/ethnic disparities. Future studies should continue to
explore single-level and examine multilevel factors of SDH
on HIV among racial/ethnic groups at the census-tract level
to help direct prevention and care services. Addressing dis-
parities in HIV diagnosis rates by strengthening community—
public  health partnerships, promoting community
empowerment, and implementing strategies of increased
testing, care, and prevention efforts with peer navigation for
people either living with HIV or at greater risk for HIV are
vital to advancing progress for ending the HIV epidemic in
the United States.
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