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Abstract

Objective: Although some studies have reported a higher incidence of HIV infection among non—US-born people than
among US-born people, national data on this topic are scarce. We compared the epidemiology of HIV infection between
US-born and non-US-born residents of the United States and examined the characteristics of non-US-born people with
diagnosed HIV infection by region of birth (ROB).

Methods: We used a cross-sectional study design to produce national, population-based data describing HIV infection
among US-born and non—-US-born people. We analyzed National HIV Surveillance System data for people with HIV infection
diagnosed during 2010-2017 and reported to the Centers for Disease Control and Prevention (CDC). We compared data
on demographic characteristics, transmission risk category, and stage 3 infection (AIDS) classification within 3 months of HIV
diagnosis, by nativity and ROB.

Results: During 2010-2017, 328 317 children and adult US residents were diagnosed with HIV infection and were reported
to CDC: 214 973 (65.5%) were US-born, 50 301 (15.3%) were non-US-born, and 63 043 (19.2%) were missing data on
country of birth. After adjusting for missing country of birth, 266 147 (81.1%) people were US-born and 62 170 (18.9%) were
non-US-born. This group accounted for |5 928 of 65 645 (24.2%) HIV diagnoses among girls and women and 46 242 of 262
672 (17.6%) HIV diagnoses among boys and men. A larger percentage of non—US-born people than US-born people had stage
3 infection (AIDS) at HIV diagnosis (31.2% vs 23.9%). Among non—-US-born people with HIV diagnoses, 19 876 (39.5%) re-
sided in the South.

Conclusions: Characterizing non—US-born people with HIV infection is essential for developing effective HIV interven-
tions, particularly in areas with large immigrant populations.
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HIV is a global epidemic characterized by stark disparities.
In 2015, approximately 25.5 million people were living with
HIV infection in sub-Saharan Africa, 5.1 million in Asia and
the Pacific, and 1.1 million in the United States.'? Although
the number of new HIV infections has declined in most
regions of the world since 1998 because of increasing dis-
semination of antiretroviral therapy, it was estimated that by
June 2019, only 24.5 million of the 37.9 million (65%) peo-
ple living with HIV (PLWH) worldwide were receiving
antiretroviral therapy.’

Global migration has almost doubled since 1990, increas-
ing from 154 million international migrants in 1990 to 232

million international migrants in 2013.% In 2013, half of all
international migrants resided in 10 destination countries,
primarily in North America, Europe, and the Middle East.
The United States was home to the largest share of interna-
tional migrants: 45.8 million, or roughly 20% of all interna-
tional migrants in 2013.* As global migration has increased,
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so has the proportion of the US population that is non—US-
born: from 5.4% in 1970 to 13.5% in 2016.>°

Although several local jurisdictions have reported a
higher incidence of HIV infection among non—-US-born peo-
ple than among US-born people,”'” some jurisdictions have
reported lower HIV diagnosis rates among non—-US-born
people than among US-born people,'""'? and national data on
this topic are scarce. A study of HIV infections among non—
US-born people in the United States by Prosser et al'® found
that 16.2% of HIV diagnoses during 2007-2010 were among
non—US-born people. However, this analysis included only
46 US states and excluded several jurisdictions with large
non-US-born  populations, including Maryland and
Massachusetts. The findings also predate the end of the so-
called HIV immigration ban in 2010, after which PLWH
who fulfilled appropriate immigration requirements were
able to enter the United States regardless of their HIV status,
and HIV testing was no longer required as part of US
immigration-related medical examinations.'* Lifting the
immigration ban might have had 2 important effects: (1) an
increase in the number of non—US-born PLWH and (2)
delayed diagnosis of HIV infection, resulting in higher pro-
portions of people newly diagnosed with HIV infection who
are concurrently diagnosed with stage 3 infection (AIDS)
and/or higher proportions of non—-US-born PLWH who are
undiagnosed than was the case before the ban was lifted.

Our study sought to update the results of the Prosser et
al”® article by including data from all 50 states and 6 US
territories during 2010-2017. Given the disproportionate
effect of HIV infection on some regions of the United States
and the emphasis of the Ending the Epidemic initiative'> on
jurisdictions disproportionately affected by HIV, we also
expanded the analysis of Prosser et al to provide greater
detail about the geographic distribution of non-US-born
PLWH in the United States.

Methods

We analyzed National HIV Surveillance System data, includ-
ing all 50 states, 6 US territories, and the District of Columbia,
for all people with HIV infection diagnosed during 2010-
2017 and reported to the Centers for Disease Control and
Prevention (CDC) through June 30, 2019. As a part of HIV
surveillance, data on demographic characteristics, HIV
transmission category (ie, how HIV was transmitted), and
clinical outcomes are collected by local health jurisdictions
for each person newly reported with HIV. Data are

transmitted to CDC without personal identifying informa-
tion. Collecting information on country of birth (COB) is
recommended but not required. We used US Census data as
denominators for the population of people living in the
United States who were born in other regions of the world, as
well as the populations living in each region of the United
States. Immigrants and refugees with HIV infection may
have previously received a diagnosis outside the United
States, but without documentation of a previous positive
result, these people are considered to have their HIV diagno-
ses in the United States for the purposes of HIV
surveillance.

We categorized non—US-born people into regions of birth
(ROBs) based on definitions from the 2014 American
Community Survey and Puerto Rico Community Survey
Place of Birth, Migration, and Place of Work Code List." We
grouped people born in Mexico or Central America into a
Mexico/Central America category. The North America ROB
includes people born in Canada, Bermuda, Greenland, and
Saint Pierre and Miquelon. We categorized people born in
US-dependent areas (American Samoa, Guam, Northern
Mariana Islands, Puerto Rico, Republic of Palau, and the US
Virgin Islands) as US-born.

For people missing data on COB or HIV transmission cat-
egory, we applied multiple imputation to national HIV sur-
veillance data to assign plausible HIV transmission categories
and nativity (US-born, non-US-born).'*!” Multiple imputa-
tion is a statistical approach in which each missing value is
replaced with a set of plausible values that represent the
uncertainty about the true, but missing, value. We imputed
missing values of HIV transmission category first. We then
used imputed transmission category values to impute miss-
ing values of nativity. Variables used in both imputations
included sex at birth, age, race/ethnicity, stage of disease at
diagnosis, and region of residence. Multiple imputation does
not attempt to estimate each missing value but instead draws
a random sample from its distribution of plausible values.
This process results in valid statistical inferences that prop-
erly reflect the uncertainty due to missing values. All analy-
ses stratified by ROB exclude data on non—US-born people
with a diagnosis of HIV during the study period and imputed
nativity. To examine changes over time in the proportion of
HIV diagnoses among non—-US-born people, we completed a
secondary analysis for which we restricted the data to the
same states and territories included in the study by Prosser et
al"® using data from 2007-2010. We calculated diagnosis
rates by nativity, both overall and by sex at birth.
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To examine the geographic distribution of HIV diagnoses
among non—US-born people in the United States, we calcu-
lated the proportion of non—US-born people from each ROB
by region of residence in the United States (Northeast,
Midwest, South, West, US-dependent areas). To identify the
5 metropolitan statistical areas (MSAs) with the largest num-
ber of HIV diagnoses from each ROB, we first calculated the
proportion of HIV diagnoses accounted for by non—US-born
PLWH by ROB for each MSA, and then we ranked MSAs by
these proportions for each ROB. We used a threshold of >5%
to highlight differences in percentage distributions when
comparing populations. We used SAS version 9.4 (SAS
Institute Inc) for all analyses.

This analysis used deidentified data collected for surveil-
lance purposes and, thus, was not considered human subjects
research.

Results

Nativity and Late Diagnosis

During 2010-2017, a total of 311 854 children and adult US
residents received an HIV diagnosis, of whom 214 973
(65.5%) were US-born, 50 301 (15.3%) were non—US-born,
and 63 043 (19.2%) were missing data on COB (Table 1).
After imputation for missing COB, a total 0f 266 147 (81.1%)
people were US-born and 62 170 (18.9%) were non—-US-
born. A greater percentage of non—US-born people than US-
born people had HIV infection classified as stage 3 infection
(AIDS) at diagnosis: 31.2% (19 399 of 62 170) versus 23.9%
(63 691 of 266 147).

Total diagnosis rates per 100 000 population, adjusted for
missing nativity data, were higher among non—US-born peo-
ple overall than among US-born people overall (non—-US-
born people, 18.5; US-born people, 12.1) and among both
male (non—US-born, 28.2; US-born, 19.9) and female (non—
US-born, 9.2; US-born, 4.1) US residents.

Demographic Characteristics and Transmission Risk

A lower percentage of non—US-born people with diagnosed
HIV infection than US-born people with diagnosed HIV
infection were male and of black race, and a higher percent-
age of non—US-born people with diagnosed HIV infection
were of Hispanic/Latino ethnicity. Non—US-born people
accounted for 12.2% (17 230 of 141 283) and 42.4% (34 285
of 80 900) of HIV diagnoses among people of black race and
Hispanic/Latino ethnicity, respectively. Non—-US-born girls
and women accounted for 15 928 of 65 645 (24.3%) HIV
diagnoses. A higher percentage of non—-US-born boys and
men than US-born boys and men acquired HIV infection via
heterosexual contact (16.4% [7579 of 46 242] vs 9.5% [20
626 of 216 430]). Similarly, a higher percentage of non—-US-
born girls and women (91.6% [14 589 of 15 928] than US-
born girls and women (82.4% [40 966 of 49 717] acquired

HIV through heterosexual contact. A lower percentage of
non—US-born girls and women than their US-born counter-
parts had HIV attributed to injection drug use (4.9% [782 of
15 928] vs. 16.5% [8222 of 49 717)).

Country of Birth

Among 50 301 non—US-born people with known COBs, the
COBs with the most HIV diagnoses during the study period
were Mexico (n = 11 368, 22.6%), Haiti (n = 3770, 7.5%),
Cuba (n = 2926, 5.8%), Dominican Republic (n = 1765,
3.5%), El Salvador (n = 1731, 3.4%), Jamaica (n = 1470,
2.9%), Honduras (n = 1459, 2.9%), Ethiopia (n = 1416,
2.8%), Guatemala (n = 1407, 2.8%), and Colombia (n =
1319, 2.6%). The largest absolute numbers of non-US-born
people with HIV diagnoses were born in the Central America/
Mexico (16 660 of 50 301, 33.1%; Table 2) and Caribbean
(10778 0f 50 301, 21.4%) regions. The ROB differed by sex.
The largest numbers of non—US-born boys and men with
diagnosed HIV infection were from Central America/Mexico
(n =14 503, 39.0%) and the Caribbean (n = 7200, 19.4%),
whereas the largest numbers of non-US-born girls and
women with diagnosed HIV infection were from Africa (n =
5355, 40.7%) and the Caribbean (n = 3578, 27.2%).

Epidemiology of HIV by ROB

We observed substantial differences in the characteristics of
non—US-born people with HIV infection by ROB. Africa and
the Caribbean had the largest percentages of girls and women
with diagnosed HIV infection (5355 of 9040 [59.2%] and
3578 of 10 778 [33.2%], respectively; Table 2). The lowest
percentages of non—US-born boys and men who acquired
HIV through male-to-male sexual contact were from Africa
(1624 of 3685, 44.1%) and the Caribbean (4680 of 7200,
65.0%). More than 80% of boys and men from Asia (3780 of
4495, 84.1%), Europe (1555 of 1851, 84.0%), North America
(189 of 212, 89.2%), Central America/Mexico (11 932 of 14
503, 82.3%), and Oceania (108 of 127; 85.0%) had HIV
infection attributed to male-to-male sexual contact. The per-
centage of non—-US-born people with stage 3 infection
(AIDS) at diagnosis ranged from 21.4% (478 of 2230) in
Europe to 38.8% (6464 of 16 660) in Central America/
Mexico.

Although non-US-born people from Central America/
Mexico accounted for the largest absolute number of HIV
diagnoses, the proportion of HIV diagnoses among people
from Central America/Mexico with known ROB was similar
to the proportion of HIV diagnoses among people from
Central America/Mexico in the entire non—US-born popula-
tion (Figure, A). In contrast, people from the Caribbean and
Africa were overrepresented among HIV diagnoses (21.4%
and 18.0% of non-US-born PLWH, respectively). Girls and
women from Africa and the Caribbean represented 40.7%
(5355 of 13 154) and 27.2% (3578 of 13 154), respectively,
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Table |. Characteristics of US-born and non-US-born people with HIV diagnosed during 2010-2017 in the United States and 6 dependent
ab
areas

US-born Non-US-born
Characteristic No. (%) Adjusted no.“? (%) No. (%) Adjusted no.“? (%)
Sex
Male 174 768 (81.3) 216 430 (81.3) 37 147 (73.8) 46 242 (74.4)
Female 40 205 (18.7) 49717 (18.7) 13 154 (26.2) 15928 (25.6)
Age at diagnosis, y
<13 537 (0.2) 637 (0.2) 679 (1.3) 781 (1.3)
13-19 11266 (5.2) 13634 (5.1) 1052 (2.1) 1399 (2.3)
20-29 79 898 (37.2) 97 676 (36.7) 12 553 (25.0) 15928 (25.6)
30-39 47716 (22.2) 59 674 (22.4) 16 242 (32.3) 19 430 (31.3)
40-49 39379 (18.3) 49 190 (18.5) 11479 (22.8) 14 056 (22.6)
50-59 26 472 (12.3) 33 147 (12.5) 5744 (11.4) 7349 (11.8)
>60 9705 (4.5) 12 189 (4.6) 2552 (5.1) 3226 (5.2)
Race/ethnicity
Non-Hispanic American Indian/Alaska 1182 (0.5) 1369 (0.5) 19 (<0.1) 27 (<0.1)
Native
Non-Hispanic Asian 1537 (0.7) 1653 (0.6) 3914 (7.8) 5031 (8.1)
Non-Hispanic black/African American 98 217 (45.7) 124 053 (46.6) 14 686 (29.2) 17 230 (27.7)
Hispanic/Latino® 39 350 (18.3) 46 615 (17.5) 26 970 (53.6) 34285 (55.1)
Non-Hispanic Native Hawaiian/other 273 (0.1) 327 (0.1) 84 (0.2) 97 (0.2)
Pacific Islander
Non-Hispanic white 64 559 (30.0) 80 493 (30.2) 3118 (6.2) 3824 (6.2)
Non-Hispanic multiple races 9855 (4.6) 11637 (4.4) 1510 (3.0) 1676 (2.7)
Transmission category®
Boys and men
Male-to-male sexual contact 139 173 (79.6) 173 888 (80.3) 28 316 (76.2) 35 669 (77.1)
Injection drug use 8571 (4.9) 10419 (4.8) 1103 (3.0) 1419 (3.1)
Male-to-male sexual contact and 9494 (5.4) 1101l (5.1) 880 (2.4) 1096 (2.4)
injection drug use
Heterosexual contact’ 17 116 (9.8) 20 626 (9.5) 6456 (17.4) 7579 (16.4)
Other® 414 (0.2) 487 (0.2) 392 (1.1) 479 (1.0)
Girls and women
Injection drug use 6768 (16.8) 8222 (16.5) 583 (4.4) 782 (4.9)
Heterosexual contact’ 32995 (82.1) 40 996 (82.5) 12 086 (91.9) 14 589 (91.6)
Other® 442 (1.1) 499 (1.0) 486 (3.7) 558 (3.5)
Stage 3 infection (AIDS) classification within
3 months of HIV diagnosis
Yes 52 228 (24.3) 63 691 (23.9) 16 009 (31.8) 19399 (31.2)
No 162 745 (75.7) 202 457 (76.1) 34292 (68.2) 42 770 (68.8)
Total 214 973 (100.0) 266 147 (100.0) 50 301 (100.0) 62 170 (100.0)

*Data source: Centers for Disease Control and Prevention.'®
®Data have been statistically adjusted to account for missing transmission category. As such, values may not sum to column subtotals and total.

“Cases reported with missing country of birth and/or transmission risk were redistributed to nativity and transmission risk categories through multiple

imputation.
9Hispanic/Latino people can be of any race.
°Numbers adjusted for missing risk factors.

‘Heterosexual contact with a person known to have, or to be at high risk for, HIV infection.
EIncludes hemophilia, blood transfusion, perinatal exposure, and risk factor not reported or not identified.
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Table 2. Characteristics of non—US-born people with HIV diagnosed in the United States and 6 dependent areas, by world region of birth,
2010-2017°

North Central South
Characteristics Total Africa Asia Europe America America/Mexico America Caribbean  Oceania Other
Sex
Male 37 141 3685 (9.9) 4495 (12.1) 1851 (5.0) 212 (0.6) 14503 (39.0) 4682 (12.6) 7200 (19.4) 147 (0.4) 366 (1.0)
Female 13152 5355 (40.7) 874 (6.6) 379 (2.9) 23 (0.2) 2157 (16.4) 590 (4.5) 3578 (27.2) 22 (0.2) 174 (1.3)
Age at diagnosis, y
<13 679 413 (60.8) 75 (11.0) 99 (14.6) 1 (0.1) 24 (3.5) 11 (1.6) 50 (7.4) 0 6 (0.9)
13-19 1052 245 (23.3) 90 (8.6) 47 (4.5) 3(0.3) 341 (324) 87 (8.3) 219 (20.8) 1 (0.1) 19 (1.8)
20-29 12 551 1513 (12.1) 1607 (12.8) 556 (4.4) 42 (0.3) 4857 (38.7) 1544 (12.3) 2263 (18.0) 42 (0.3) 127 (1.0)
30-39 16 238 2965 (18.3) 1741 (10.7) 716 (4.4) 59 (0.4) 6035 (37.2) 1755 (10.8) 2740 (16.9) 51 (0.3) 176 (1.1)
40-49 11478 2097 (18.3) 1196 (10.4) 478 (4.2) 71 (0.6) 3687 (32.1) 1201 (10.5) 2587 (22.5) 47 (0.4) 114 (1.0)
50-59 5743 1229 (21.4) 459 (8.0) 232 (4.0) 36 (0.6) 1274 (22.2) 515 (9.0) 1903 (33.1) 24 (0.4) 71 (1.2)
260 2552 578 (22.6) 201 (7.9) 102 (4.0) 23 (0.9) 442 (17.3) 159 (6.2) 1016 (39.8) 4(0.2) 27 (1.1)
Race/ethnicity
Non-Hispanic 19 4 (21.1) 6 (31.6) 2 (10.5) 2 (10.5) 0 4 (21.1) 1(5.3) 0 0
American Indian/
Alaska Native
Non-Hispanic Asian 3903 27 (0.7) 3745 (96.0) 13(0.3) 11(0.3) I (<0.1) 32(0.8) 14 (0.4) 17 (0.4) 43 (1.1)
Non-Hispanic 14 679 8308 (56.6) 65 (0.4) 101 (0.7) 20 (0.1) 55 (0.4) 289 (2.0) 5588 (38.1) 10 (0.1) 243 (1.7)
black/African
American
Hispanic/Latino® 26 969 189 (0.7) 252 (0.9) 273 (1.0) 12 (<0.1) 16 522 (61.3) 4626 (17.2) 4915 (18.2) 10 (<0.1) 170 (0.6)
Non-Hispanic 84 2 (24) 37 (44.0) 1(1.2) 0 2 (24) 1(1.2) 3(3.6) 36 (42.9) 2(24)
Native Hawaiian/
other Pacific
Islander
Non-Hispanic white 3121 127 (4.1) 593 (19.0) 1748 (56.0) 171 (5.5) 72 (2.3) 220 (7.0) 40 (1.3) 79 (2.5) 68 (2.2)
Non-Hispanic 1510 383 (25.4) 671 (44.4) 92 (6.1) 19 (1.3) 8 (0.5) 89 (5.9) 217 (14.4) 17 (1.1) 14 (0.9)
multiple races
Transmission category®
Boys and men
Male-to-male sexual 28 315 1624 (5.7) 3780 (13.3) 1555 (5.5) 189 (0.7) 11932 (42.1) 4166 (14.7) 4680 (16.5) 127 (0.4) 262 (0.9)
contact
Injection drug use 1103 149 (13.5) 124 (11.2) 43 (3.9) 2(0.2) 490 (44.4) 67 (6.1) 211 (19.1) 2(0.2) 15 (1.4)
Male-to-male sexual 879 59 (6.7) 121 (13.8) 55 (6.3) 7 (0.8) 433 (49.3) 82 (9.3) 103 (11.7) 9 (1.0) 10 (1.1)
contact and
injection drug use
Heterosexual 6454 1618 (25.1) 431 (6.7) 154 (2.4) 15 (0.2) 1623 (25.1) 360 (5.6) 2166 (33.6) 9 (0.1) 78 (1.2)
contact?
Other® 392 236 (60.2) 39 (9.9) 45 (11.5) 1(0.3) 25 (6.4) 6 (1.5) 40 (10.2) 0 0
Girls and women
Injection drug use 583 200 (34.3) 38 (6.5) 38 (6.5) 3(0.5) 113 (19.4) 31 (5.3) 149 (25.6) 2 (0.3) 9 (1.5)
Heterosexual 12 084 4868 (40.3) 782 (6.5) 273 (2.3) 18 (0.1) 2024 (16.7) 547 (4.5) 3394 (28.1) 20 (0.2) 158 (1.3)
contact®
Other® 484 287 (59.3) 53 (11.0) 67 (13.8) 2 (0.4) 20 (4.1) 12 (2.5) 35(7.2) 0 8(1.7)
Stage 3 infection (AIDS) classification
within 3 months of HIV diagnosis
Yes 16 009 2933 (18.3) 1598 (10.0) 478 (3.0) 53 (0.3) 6464 (40.4) 1172(7.3) 3113 (19.4) 50 (0.3) 148 (0.9)
No 34285 6107 (17.8) 3771 (11.0) 1752 (5.1) 182 (0.5) 10 196 (29.7) 4100 (12.0) 7665 (22.4) 119 (0.3) 392 (1.1)
Total 50293 9040 (18.0) 5369 (10.7) 2230 (4.4) 235 (0.5) 16 660 (33.1) 5272 (10.5) 10778 (21.4) 169 (0.3) 540 (1.1)

*Data source: Centers for Disease Control and Prevention.'® All values presented are number (percentage).
PHispanic/Latino people can be of any race.

“Numbers have been adjusted for missing country of birth and missing risk factors.

“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.
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Figure. Proportion of non—US-born people with newly diagnosed HIV infection during 2010-2017 and proportion of the 2016 non-US-
born population, by region of birth, total, and sex at birth for regions of birth comprising the largest proportion of non-US-born HIV
cases. Oceania and North America are not presented because of small numbers. Data source for non-US-born population: Pew Research
Center.'? Data source for non-US-born population sizes by sex: Grieco et al.?’

of non—US-born girls and women with diagnosed HIV infec-
tion (Figure, B). African-born and Caribbean-born girls and
women accounted for 16.7% (8933 of 53 359) of all HIV
diagnoses (US-born and non-US-born) among girls and
women with known ROB.

US Region of Residence

Among 50 301 non—-US-born people with diagnosed HIV
infection with known COB, the largest percentage (19 876,
39.5%) resided in the South (Table 3). However, region of
residence varied by ROB; the largest proportions of people
from Central America/Mexico and Asia resided in the West,

and the largest proportion of people from Europe resided in
the Northeast.

In our analysis of MSAs, the New York—Jersey City—
White Plains, New York—New Jersey MSA was 1 of the top
5 MSAs for all ROBs (Table 4). The proportion of all HIV
diagnoses among people born in each ROB found in the 5
MSAs varied by ROB, from 36.2% (2948 of 8146) of
African-born people to 72.8% (7339 of 10 081) of Caribbean-
born people living in the 5 MSAs with the most HIV diagno-
ses for each respective ROB. Four of the 5 MSAs with the
most HIV diagnoses among Caribbean-born people were in
Florida.

Table 3. Diagnoses of HIV infection among non—-US-born people, by world region of birth and region of residence at time of diagnosis,

United States and 6 dependent areas, 2010-2017°

North Central America/ South Total
Region of residence Africa Asia Europe America Mexico America Caribbean Oceania Other no.
Northeast 2457 (19.6) 1220 (9.7) 743 (5.9) 45 (0.4) 1971 (15.7) 2099 (16.7) 3854 (30.7) 30(0.2) 124 (1.0) 12548
Midwest 1646 (40.1) 528 (12.9) 190 (4.6) 14 (0.3) 1280 (31.2) 159 (3.9) 152 (3.7) 10(0.2) 120 (2.9) 4102
South 3397 (17.1) 1201 (6.0) 665 (3.3) 86 (0.4) 5787 (29.1) 2329 (11.7) 6232 (31.4) 27 (0.1) 152(0.8) 19876
West 1540 (11.4) 2400 (17.8) 624 (4.6) 90 (0.7) 7613 (56.3) 668 (4.9) 337 (2.5) 100 (0.7) 142(l.1) 13514
US dependent areas 0 20 (7.7) 8 (3.1) 0 9 (3.4) 17 (6.5) 203 (77.8) 2(0.8) 2(0.8) 261
Total 9040 (18.0) 5369 (10.7) 2230 (4.4) 235 (0.5) 16 660 (33.1) 5272 (10.5) 10778 (21.4) 169 (0.3) 540 (I.1) 5030l

?Data source: Centers for Disease Control and Prevention.'® All values presented are number (percentage), unless otherwise indicated.
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Table 4. Metropolitan statistical areas (MSAs) accounting for the largest numbers of HIV diagnoses among non—US-born people, by world
region of birth, 2010-2016*°

North Central America/ South
MSA Africa Asia Europe America Mexico America Caribbean Oceania Other
MSA | New York—Jersey New York-Jersey New York—Jersey Los Angeles—Long Los Angeles—Long New York—Jersey ~Miami—-Miami Los Angeles—Long Chicago—
City—White City—White City—White Beach- Beach- City—White Beach— Beach- Naperville—
Plains, New Plains, New Plains, New Glendale, Glendale, Plains, New Kendall, Glendale, Arlington
York—New York—New York—New California California York—New Florida California Heights,
Jersey Jersey Jersey Jersey lllinois
MSA 2 Washington— Los Angeles—Long Los Angeles—Long New York—Jersey Houston-The Miami—Miami New York—Jersey New York—Jersey Los Angeles—Long
Arlington— Beach- Beach— City-White Woodlands— Beach— City-White City-White Beach—
Alexandria, Glendale, Glendale, Plains, New Sugar Land, Kendall, Plains, New Plains, New Glendale,
District of California California York—New Texas Florida York—New York—New California
Columbia— Jersey Jersey Jersey
Virginia—
Maryland-
West Virginia
MSA 3 Houston-The San Francisco— Miami—Miami Fort Lauderdale—- New York-Jersey Fort Lauderdale— Fort Lauderdale— San Francisco— Newark, New
Woodlands— Redwood Beach— Pompano City—White Pompano Pompano Redwood Jersey—
Sugar Land, City—South Kendall, Beach— Plains, New Beach— Beach— City—South Pennsylvania
Texas San Francisco, Florida Deerfield York-New Deerfield Deerfield San Francisco,
California Beach, Florida Jersey Beach, Florida Beach, Florida California
MSA 4 Minneapolis—St. Houston-The Fort Lauderdale-  San Francisco— San Diego— Los Angeles—Long West Palm Beach— Seattle-Bellevue—  Philadelphia,
Paul- Woodlands— Pompano Redwood Carlsbad, Beach— Boca Raton— Everett, Pennsylvania
Bloomington, Sugar Land, Beach— City-South California Glendale, Delray Beach, Washington
Minnesota— Texas Deerfield San Francisco, California Florida
Wisconsin Beach, Florida California
MSA 5 Silver Spring— Seattle- San Francisco— Miami—Miami Dallas—Plano— Orlando— Orlando— Oakland— New York—Jersey
Frederick— —  Bellevue- Redwood Beach— Irving, Texas Kissimmee— Kissimmee— Hayward— City—White
Rockville, —  Everett, City—South Kendall, Sanford, Sanford, Berkeley, Plains, New
Maryland Washington San Francisco, Florida Florida Florida California York—New
California Jersey
Total residing 2948 2014 968 93 6409 3244 7339 82 211
in these 5
MSAs®
Total HIV 8146 4868 1993 210 14 592 5005 10 081 151 476
diagnosesd
Percentage 36.2 41.4 48.6 443 439 64.8 728 54.3 443
residing in

these 5 MSAs®

*Data source: Centers for Disease Control and Prevention.'®

MSA | is the MSA that accounts for the largest number of people with new HIV diagnoses during the study period from each region of birth. MSA 2 is the MSA that accounts for the second largest number of people newly diagnosed with HIV from each
region of birth. MSA3, MSA4, and MSAS account for the third, fourth, and fifth largest numbers of people with new HIV diagnoses from each region of birth, respectively.

“Total number of people with newly diagnosed HIV infection from each region of birth (column total).

“Total number of people with newly diagnosed HIV infection from each region of birth living in an MSA with population >500 000.

“Percentage of people with newly diagnosed HIV infection residing in an MSA with >500 000 population in these 5 MSAs.

Discussion

We estimated that 62 170 non—US-born people received an HIV
diagnosis during 2010-2017, accounting for 18.9% of HIV diag-
noses in the United States during this time, after imputing nativ-
ity for the 19.2% of people who were missing data on COB. HIV
diagnosis rates were higher among non—-US-born people than
among US-born people, both overall and by sex at birth. The dif-
ferences in the epidemiology of HIV that we observed between
non-US-born people and US-born people, and among non—US-
born people from various ROBs, have important implications for
HIV prevention and care. The variation in modes of HIV acqui-
sition may require that HIV prevention messages be tailored dif-
ferently for some groups of non—US-born people (ie, heterosexual
people vs men who have sex with men). In addition, among
racial/ethnic groups such as Asian/Pacific Islander people, pre-
vention interventions should reflect that most people with diag-
nosed HIV infection in these groups are non—US-born.
Non—US-born people may have less access to health care than
US-born people and varying levels of English proficiency and
health literacy. Therefore, HIV prevention strategies developed
for US-born people may not be culturally appropriate for some
non-US-born people.

Our results are similar to the results of Prosser et al,"> who
used national HIV surveillance data for people diagnosed with
HIV infection during 2007-2010. Although Prosser et al reported
that 16.2% of HIV diagnoses were among non—US-born peo-
ple," we found that 18.7% of HIV diagnoses during 2010-2017
were among non—US-born people when we restricted data to the
same group jurisdictions used by Prosser et al. Given that our
methods were similar to the methods of Prosser et al and we
included the same jurisdictions, the slightly larger percentage we
observed likely reflects an actual increase in the proportion of
people with diagnosed HIV infection who are non—-US-born.

Although we found that the distribution of non—US-born peo-
ple diagnosed with HIV during the study period was similar to
the overall distribution of non—US-born people in the United
States, we found differences. The largest numbers of non—-US-
born people in the United States overall in 2016 were from the
following 10 countries: Mexico (26.5%), China (6.2%), India
(5.6%), the Philippines (4.4%), El Salvador (3.1%), Vietham
(3.1%), Cuba (2.9%), the Dominican Republic (2.5%), South
Korea (2.4%), and Guatemala (2.1%)."® In contrast, the largest
numbers of new HIV diagnoses reported from 2010-2017 among
non—-US-born people were from Mexico (22.6%), Haiti (7.5%),
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Cuba (5.8%), Dominican Republic (3.5%), El Salvador (3.4%),
Jamaica (2.9%), Honduras (2.9%), Ethiopia (2.8%), Guatemala
(2.8%), and Colombia (2.6%). We also found that the proportion
of new HIV diagnoses among non—US-born people from some
ROBs was disproportionate to the size of the non—US-born pop-
ulation from those ROBs. In particular, people from the
Caribbean and Africa accounted for a greater share of new HIV
diagnoses (21.4% and 18.0% of non—US-born PLWH, respec-
tively) compared with the total non—US-born population (9.4%
and 4.5% of the population in 2016, respectively)."” Girls and
women from Africa and the Caribbean were especially overrep-
resented, comprising 40.7% and 27.2%, respectively, of non—
US-born girls and women with diagnosed HIV infection,
compared with 3.7% and 9.9%, respectively, of total non—US-
born girls and women.”

We and others have found that non—US-born people are more
likely than US-born people to have stage 3 infection (AIDS)
within 1 year of HIV diagnosis.®*'> Concurrent stage 3 infec-
tion (AIDS) is often a marker for inadequate frequency of testing.
A study using National Health Interview Survey data from 2013-
2014 found that a slightly larger proportion of non—US-born peo-
ple (40%) than US-born people (37%) reported ever testing for
HIV.> However, immigrants from areas with generalized HIV
epidemics might be more likely than US-born residents to have
been exposed to and tested for HIV infection, and Valverde et al*®
noted that levels of ever testing for HIV infection were highest
among people born in regions with high HIV prevalence.
Although few studies have compared HIV testing among immi-
grants with HIV testing among US-born people, Ojikutu et al*’
found less recent testing among black immigrants than among
US-born black people in Massachusetts.

Despite evidence of delayed HIV diagnosis among non-US-
born people, multiple studies have found that, generally, non—
US-born people fare as well as or better than US-born people in
outcomes of the HIV care continuum after initial diagno-
sis. 1829 This observation highlights the need to focus preven-
tion efforts on increasing HIV testing and diagnosis. Although
increased testing in the United States will not decrease the possi-
bility of a delayed diagnosis among people with HIV infection
acquired before they arrive in the United States, earlier HIV diag-
noses among such people may reduce onward HIV transmission
in the United States and will be important in averting the morbid-
ity and mortality associated with HIV infection. Developing HIV
testing interventions depends on characterizing the populations
most at risk for HIV infection. For non—US-born people diag-
nosed with HIV infection, collecting data on the various charac-
teristics of this population is a first step. Working with local
jurisdictions to increase the collection and reporting of data on
COB would be important progress toward better describing the
population, both in size and distribution across ROBs. Basic
sociodemographic information, such as how long people had
lived in the United States before receiving an HIV diagnosis,
health care use, literacy levels, and primary languages, would
also be helpful in understanding how to reach non—US-born peo-
ple who would benefit most from HIV testing.

In many areas, data on non—US-born people are an important
component of understanding the epidemiology of HIV. The
South, the region most affected by HIV, was home to more than
one-third of non—US-born people with diagnosed HIV infection.
Many MSAs with the most non—US-born people with diagnosed
HIV infection are in border states or states that have major ports
of entry, such as Florida, Texas, California, and New York. These
states also had some of the largest increases in the size of the
non-US-born population during 2000-2010.” However, as noted
previously, it is unclear to what degree non—US-born people are
arriving in the country with HIV infection or acquiring HIV after
arrival. Studies conducted in Europe and in areas in the United
States have found varying levels of postmigration HIV acquisi-
tion among immigrants,*>** but studies that included immigrants
from multiple ROBs found that rates of postmigration acquisi-
tion are typically lowest among African immigrants and higher
among people born in Latin America and the Caribbean than
among people from other ROBs.'%***% A study using US national
molecular HIV surveillance data found that among people newly
diagnosed with HIV infection during 2001-2011, only 28% of
non-US-born people were linked with >1 other person in an HIV
transmission cluster and that men who have sex with men and
people who inject drugs were more likely than other non—US-
born people to be part of an HIV transmission cluster.”®

Limitations

Our study had several limitations. First, 19.2% of diagno-
ses were reported with missing data on COB. Although we
used multiple imputation, a method that is used to estimate
values for HIV transmission category, to estimate nativity
for people missing data on COB, we may have overesti-
mated or underestimated the proportion of non-US-born
people if nativity-related factors were not accounted for in
the imputation procedure. In addition, it was not possible
to estimate COB, only nativity. As such, we excluded peo-
ple who were imputed to be non—US-born but reported
with missing data on COB from our analyses by ROB.
Therefore, we may have overestimated or underestimated
the proportions of people born in each ROB. Second, some
non—US-born people experience more stigma than other
non—-US-born people related to same-sex sexual contact,
and same-sex sexual behavior is criminalized in many
countries.”” Therefore, HIV acquisition through male-
to-male sexual contact may be underreported among non—
US-born people. Finally, some diagnoses among
non-US-born people may occur among people who
received an HIV diagnosis before arrival in the United
States, but lack of documentation of previous positive test
results may lead to a later diagnosis date in the National
HIV Surveillance System.® Some late HIV diagnoses
among non-US-born people might also reflect a lack of
engagement in care in the United States or in other coun-
tries rather than true late diagnoses.
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Conclusions

Our study found that compared with their US-born counterparts,
non—US-born people with diagnosed HIV infection were more
likely to be female, to have acquired HIV through heterosexual
contact, or to have stage 3 infection (AIDS) at the time of diagno-
sis. Compared with people with diagnosed HIV infection from
other ROBs, people with diagnosed HIV infection from Latin
America were more likely to be male and have acquired HIV
through male-to-male sexual contact, and people with diagnosed
HIV infection from Africa were more likely to be female and to
have acquired HIV via heterosexual contact. Although these data
provide important information about HIV among non—US-born
people, our understanding of HIV incidence in this population is
limited. We do not know how many HIV infections among non—
US-born people were acquired in the United States and, conse-
quently, how many HIV infections might have been averted
through local prevention efforts. Similarly, it is unclear to what
degree onward transmission of HIV infection among, or from,
non—US-born people could occur. Although evidence for delayed
HIV diagnosis among non—US-born people suggests the possi-
bility of onward transmission, data on sexual mixing patterns and
sexual behavior in most immigrant groups are lacking. Despite
these limitations, the growing non—US-born population and our
observation that approximately one-third of non—US-born peo-
ple had concurrent HIV infection/stage 3 infection (AIDS) diag-
noses highlight the need to increase HIV testing and linkage to
care among non—US-born people.
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