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Abstract
Objective: Little is known about the treatment outcomes of undocumented Hispanic immigrants with HIV infection. We
sought to compare the treatment outcomes of undocumented and documented patients 12-months after entering HIV
care.
Methods: We conducted a retrospective cohort study of antiretroviral-naive patients 18 years and older attending their first
visit at Thomas Street Health Center in Houston, Texas, between 1/1/2003 and 6/30/2008. The study population of 1,620
HIV-infected adults included 186 undocumented Hispanic, 278 documented Hispanic, 986 Black, and 170 White patients.
The main outcome measures were retention in care (quarter years with at least one completed HIV primary care provider
visit) and HIV suppression (HIV RNA ,400 copies/mL), both measured 12-months after entering HIV care.
Results: Undocumented Hispanic patients had lower median initial CD4 cell count (132 cells/mm3) than documented
Hispanic patients (166 cells/mm3; P = 0.186), Black patients (226 cells/mm3; P,0.001), and White patients (264 cells/mm3;
P = 0.001). However, once in care, undocumented Hispanic patients did as well or better than their documented
counterparts. One year after entering HIV care, undocumented Hispanics achieved similar rates of retention in care and HIV
suppression as documented Hispanic and White patients. Of note, black patients were significantly less likely to have
optimal retention in care (adjusted odds ratio [aOR] 0.65, CI = 0.45–0.94) or achieve HIV suppression (aOR 0.32, CI = 0.17–
0.61) than undocumented Hispanics.
Conclusions: Undocumented Hispanic persons with HIV infection enter care with more advanced disease than documented
persons, suggesting testing and/or linkage to care efforts for this difficult-to-reach population need intensification. Once
diagnosed, however, undocumented Hispanics have outcomes as good as or better than other racial/ethnic groups. Safety
net providers for undocumented immigrants are vital for maintaining individual and public health.
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million Hispanics residing in the US are citizens and many have
family roots in the US stretching back generations, an estimated
9.9 million lack legal documentation [14,15]. To better understand the barriers to timely HIV care and uptake of
antiretroviral therapy, studies need to account for this diversity.
Within the Hispanic population, immigrants, especially the
undocumented, may be particularly vulnerable to barriers to
regular HIV care. Of 75 foreign-born Hispanic patients attending
a public health system in Atlanta, 69% were employed but only
17% had health insurance [16]. The majority had CD4 cell counts
less than 200 cells/mm3 at the time of HIV diagnosis, and HIV
testing most commonly occurred in the process of seeking
treatment for an acute illness. Undocumented Hispanics may
enter HIV care late because they have either experienced or
perceived structural barriers to accessing health care. Findings

Introduction
HIV infection disproportionately affects Hispanics in the United
States (US). While Hispanics represent about 16% of the total US
population, they represent 20% of persons newly infected with
HIV [1–4]. Furthermore, Hispanics are significantly more likely to
enter HIV care with advanced disease [2,5–8]. Entry into HIV
care late in the disease process results in worse clinical outcomes,
including lower rates of viral suppression and worse survival [9–
12]. In a multi-site study of 1,357 treatment naı̈ve patients,
Hispanics had significantly shorter AIDS-free survival compared
to non-Hispanic whites [13]. Differences in disease severity at
initiation of antiretrovirals partly explained this observed variation. Hispanics represent a heterogeneous population, diverse in
country of origin and residency status. While most of the 50.5
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Figure 1. Flow Diagram.
doi:10.1371/journal.pone.0060022.g001

no CD4 cell count or HIV viral load completed at intake to
TSHC; 5) age less than 18 years; and 6) a baseline HIV viral load
,400 copies/mL.

from a recent qualitative study suggests that some undocumented
Hispanic immigrants in Houston fear accessing publicly funded
clinics due to deportation concerns or have difficulty navigating
the health care system due to language barriers [17].
Although several studies report disparities in HIV care among
different racial and ethnic groups, little is known about the effects
of legal residency status on health outcomes. Following up on our
qualitative research, we conducted a retrospective cohort study to
compare the health outcomes of undocumented Hispanics and
documented persons obtaining care in a large county HIV clinic in
Texas [17].

Measures
Undocumented status. Data were obtained from electronic
medical and administrative databases at TSHC. Patients with an
invalid SSN or no SSN were classified as undocumented. Invalid
SSNs are series that have never been assigned by the US Social
Security Administration. For the SSN ‘‘XXX-YY-ZZZZ’’, invalid
series included: any combination containing XXX of 000 or 666,
YY of 00, or ZZZZ of 0000. SSNs higher than 772-82-9999 were
also invalid [18]. ‘‘No SSN’’ was defined as having a generically
assigned 999-99-9999 series or no number in the TSHC
administrative database.
Retention in HIV care. Retention in care during the first
year was based on the number of 3-month quarters with at least
one completed HIV primary care provider visit [19]. This
measure has been shown to predict mortality in persons starting
antiretroviral therapy [10]. Retention data were categorized as all
4 quarters with a visit (optimal retention), between 1 and 3
quarters with a visit, and no quarters with a visit.
HIV suppression. HIV suppression was defined as an HIV
viral load of less than 400 copies/mL at one year 690 days. The
percentage of patients with HIV suppression at one year was
measured only for those patients who had a baseline CD4 cell
count ,350 cells/mm3, the recommended threshold for initiating
antiretroviral therapy during the time period of the study [20].
Since retention in care was a separate outcome, we did not use
a ‘‘missing equals failure’’ approach in the viral suppression
analysis, and instead only included persons with an HIV viral load
in the medical record.

Methods
Population
We conducted a retrospective cohort study of antiretroviralnaive patients attending their first visit at Thomas Street Health
Center (TSHC) between 1/1/2003 and 6/30/2008. Thomas
Street Health Center is a publicly funded, free-standing HIV clinic
that provides care to residents of the Houston metropolitan area
regardless of ability to pay. Proof of residency in the metropolitan
area is required to receive care, but legal residency in the US is
neither required nor queried. Patients presenting for care during
this time frame were divided into four groups consisting of
undocumented Hispanic, documented Hispanic, documented
non-Hispanic Black (hereafter, Black), and documented nonHispanic White (hereafter, White) persons. Self-reported race and
ethnicity were abstracted from electronic medical and administrative databases.
Exclusion criteria included: 1) receipt of antiretroviral therapy
before entry to TSHC; 2) Asian race; 3) non-Hispanic Black or
White race with an invalid or no social security number (SSN); 4)
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Table 1. Baseline characteristics of persons initiating care at Thomas Street Health Center in Houston, Texas.

Total

Undocumented Documented
Hispanic*
Hispanic

Black

White

N = 1620

n = 186

n = 280

n = 984

n = 170

,30 years

399 (24.6)

73 (39.3)

65 (23.2)

232 (23.6)

29 (17.1)

30–39 years

528 (32.5)

81 (43.6)

87 (31.1)

307 (31.2)

52 (30.6)

40–49 years

473 (29.1)

25 (13.4)

74 (26.4)

312 (31.7)

62 (36.5)

.50 years

221 (13.7)

7 (3.8)

54 (19.3)

133 (13.5)

27 (15.9)

Female n(%){

508 (31.4)

40 (21.5)

62 (22.1)

360 (36.6)

46 (27.1)

,0.0001

286 (19.5)

51 (27.7)

76 (29.8)

142 (16.1)

17 (11.3)

,0.0001

202 (12.4)

116 (62.4)

86 (30.7)

0 (0.0)

0 (0.0)

,0.0001

1222 (76.9)

123 (69.5)

184 (66.0)

791 (81.6)

124 (75.2)

,0.0001

439 (27.1)

58 (31.2)

101 (36.1)

210 (21.3)

70 (41.2)

Characteristics

Age, Median Years n(%){,

Married n(%){,

{, 1

,0.0001

1,||

Monolingual-Spanish Speakers n(%){,

{, 1

Income ,100% Federal Poverty Level n(%){,
HIV Risk Factors n(%)

p**

#

{, {, 1

,0.0001

MSM
IDU and IDU+MSM

109 (6.7)

0 (0.0)

14 (5.0)

57 (5.8)

38 (22.4)

Heterosexual

963 (59.4)

118 (63.4)

147 (52.5)

647 (65.8)

51 (30.0)

109 (6.7)

10 (5.4)

18 (6.4)

70 (7.1)

11 (6.5)

201 (48–413)

132 (37–308)

166 (47–383)

226 (49–439)

264 (84–504)

0.0001

5.08 (4.43–5.60)

5.40 (4.81–5.85)

5.14 (4.53–5.65)

5.00 (4.33–5.53)

5.05 (4.47–5.66)

,0.0001

Other
Median CD4 cells/mm3 (IQR){,

1

Median Viral Load Log10 (IQR){,

{, 1

*Undocumented defined as having an invalid social security number (SSN) or no SSN.
** = p value when comparing all groups in the analysis for each category.
{
= p#0.006 when comparing Undocumented Hispanic and Documented Hispanic groups.
{
= p#0.006 when comparing Undocumented Hispanic and Documented non-Hispanic Black groups.
1
= p#0.006 when comparing Undocumented Hispanic and Documented non-Hispanic White groups.
||
= calculated for 1471; 152 patients did not have marriage information available in the database.
#
= calculated for 1590; 30 patients did not have income information available in the database.
** = Undocumented individuals are those who do not have a valid social security number.
doi:10.1371/journal.pone.0060022.t001

Other measures. Demographics data obtained include age,
sex, HIV risk factors, marital status, income, absolute CD4 cell
counts, HIV viral load, and appointment dates. HIV risk factors
were categorized into the following exclusive groups: men who
have sex with men (MSM), intravenous drug usage (IDU), IDU
with MSM, heterosexual, and other. The IDU and IDU with
MSM groups were combined due to the small numbers of patients
reporting only IDU. Income data were gathered as categorical
data relative to the federal poverty limit (FPL) for the patient’s
household size. The CD4 cell count and HIV viral load at intake to
TSHC and one year following the date of the intake visit (690
days) were obtained.

The study was approved by the Institutional Review Board of
Baylor College of Medicine and Affiliated Hospitals. As the data
were analyzed anonymously, the IRB granted a waiver of the
requirement for individual consent.

Results
A total of 1,658 new patients established care at TSHC between
01/01/2003 and 6/30/2008 (Figure 1). Patients excluded from
analyses include 14 patients with age less than 18 years at intake, 3
patients with no baseline CD4 cell count results, and 18 Black and
3 White patients who had invalid SSNs. The final study
population of 1,620 HIV-infected adults included 186 undocumented Hispanic, 278 documented Hispanic, 986 Black, and 170
White patients.
Demographic characteristics are shown in Table 1. There were
significant differences in age, sex, marital status, income ,100%
FPL, and HIV risk factors between the groups. The undocumented Hispanic group was younger, had the lowest percentage of
females, and had a higher percentage of married individuals than
the Black and White groups. The undocumented group also had
a higher percentage of monolingual Spanish speakers than the
documented Hispanic group (62.4% versus 30.7%).
At baseline, the undocumented Hispanic group had the highest
median log10 HIV viral load (5.40) and lowest median CD4 cell
count (132 cells/mm3). Specifically, undocumented Hispanic
patients had significantly lower CD4 cell counts than Black and
White patients, and significantly higher log10 HIV viral load than
documented Hispanic, Black, and White patients (Table 1).

Statistical Analysis
Statistical analysis was performed using SAS 9.2 statistical
software (SAS Institute, Cary, NC). Chi-squared tests were used to
compare baseline characteristics. Baseline absolute CD4 cell count
and log10 HIV viral load were compared with Kruskal-Wallis tests
due to their nonparametric distribution. Univariate analyses
compared outcomes for all four groups overall and for each group
to the undocumented Hispanic group. Multivariate logistic
regression was used to determine odds of optimal retention in
care (visits in four of four quarters) and achieving HIV suppression
at one year. Analyses were adjusted for age, sex, HIV risk factors,
marital status, income relative to FPL, baseline absolute CD4 cell
count ,200 cells/mL, and baseline HIV viral load .105 copies/
mL. Additional multivariate analyses determined the odds of
optimal retention in care and achieving HIV suppression among
just the undocumented and documented Hispanic groups.
PLOS ONE | www.plosone.org
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care and HIV suppression as documented Hispanic and White
patients. Additionally, they had more favorable retention and
treatment outcomes than Black patients.
Undocumented persons often endure formidable journeys to
cross the US border and oftentimes work in physically demanding
jobs once in the US [25]. Their sense of resilience and self-efficacy
most likely differ from their native-born counterparts in the
countries from which and to which they migrated. Studies have
consistently shown more favorable health outcomes in foreignborn Hispanic patients and use terms such as the ‘‘healthy migrant
effect’’ and ‘‘Hispanic paradox’’ in explaining this phenomenon
[26]. Possible explanations include selective migration, less adverse
health behaviors, and greater social support. Indeed, the undocumented Hispanic patients in our study were younger than the
other racial/ethnic groups, and Hispanics were more often
married. In some cases, marital status may serve as a proxy for
positive social support [27]. Undocumented Hispanic patients
were also significantly less likely to have an income ,100% FPL
than documented Black and White patients. These data are
consistent with studies showing that most undocumented immigrants enter the US primarily to find employment opportunities
and work [28,29].
Undocumented Hispanic patients entered care later and with
more advanced disease than other groups. Our findings are
consistent with previous studies showing minorities, including
Hispanic patients, entering care later than White patients
[5,8,9,16,22,30–33]. Possible explanations for delays in care
include lack of health insurance, lack of a regular source of care,
different cultural and societal perceptions of health, competing
subsistence needs, and fear of legal ramifications regarding
citizenship if they present for medical care, especially at public
healthcare facilities [16,29,30,33–42].
Although undocumented Hispanic patients accessed HIV care
later compared to Black and White patients, their retention in care
and rate of HIV suppression were similar or better at one year.
Our data suggests that after entering care, undocumented
Hispanic patients were more likely to be retained in care. This
differs from some studies showing Hispanic patients having low
continuity of care [21]; however, it is consistent with other studies
showing Hispanic individuals having similar or better retention in
care than White or Black individuals [6,24]. Of note, neither our
study nor the studies cited above distinguished country of origin,
which has been associated with HIV/AIDS outcomes [23].

Treatment outcomes according to racial ethnic groups are
shown in Table 2. The undocumented and documented Hispanic
groups had the most patients with optimal retention in care
(37.6% and 38.6%). In pairwise comparisons (data not shown in
Table 2), only the Black patients significantly differed in the
distribution of quarterly visits from the undocumented Hispanic
group, with 27.2% optimally retained in care (p = 0.01). The Black
group also had a significantly lower percent achieving HIV
suppression compared to the undocumented Hispanic group
(58.8% versus 82.4%, p,0.0001). Treatment outcomes in the
documented Hispanic and White groups did not differ significantly
from the undocumented Hispanic group.
The multivariate regression models of retention in care and
HIV suppression at one year after initiating care at TSHC are
shown in Table 3. For both outcomes, undocumented Hispanics
did as well as documented Hispanic and White patients. Black
participants were significantly less likely to have optimal retention
in care (adjusted odds ratio [aOR] 0.65, CI = 0.45–0.94) or
achieve HIV suppression (aOR 0.32, CI = 0.17–0.61). Patients
with age .50 years, income .100% FPL, and baseline VL
log10,5 were significantly more likely to have optimal retention in
care (Table 3). Patients with age .50 years, married status, and
income .100% FPL were also more likely to achieve HIV
suppression. In separate regression models of both outcomes
restricted to only Hispanic patients, adjusting for Spanish
monolingualism did not change the lack of significant differences
between the undocumented and documented groups (data not
shown).

Discussion
Undocumented residency status is distinct from immigration
status, race, and ethnicity, for many Hispanics are multigenerational US citizens, while others are legal residents and
immigrants. Previous studies have not made the distinction
between documented and undocumented and group all Hispanic
patients together, potentially obscuring differences associated with
legal status [5,6,8,13,16,21–24]. In this retrospective cohort study
of 1,620 antiretroviral-naive patients who established HIV care at
TSHC from 2003 to 2008, undocumented Hispanic patients
presented with the most advanced HIV disease. However, once in
care, undocumented Hispanic patients did as well or better than
their documented counterparts. One year after entering HIV care,
undocumented Hispanics achieved similar rates of retention in

Table 2. Treatment outcomes one year after initiating care at Thomas Street Health Center in Houston, Texas.

Outcome

Total

Undocumented
Hispanic*

Documented
Hispanic

Black

White

N = 1620

n = 186

n = 280

n = 984

n = 170

499 (30.8)

70 (37.6)

108 (38.6)

268 (27.2)

53 (31.2)

Retention in care, n (%){
Optimal, 4 quarters with visit

0.0008

1 to 3 quarters with visit

988 (61.0)

104 (55.9)

160 (57.1)

623 (63.3)

101 (59.4)

No quarters with visit

133 (8.2)

12 (6.5)

12 (4.3)

93 (9.5)

16 (9.4)

N = 671

n = 85

n = 147

n = 387

n = 52

451 (67.2)

70 (82.4)

115 (78.2)

224 (58.8)

42 (80.8)

VL,400 c/mL, n(%){,{

p**

,0.0001

*Undocumented defined as having an invalid social security number (SSN) or no SSN;
** = p value comparing all groups.
= p value was significant when comparing Undocumented Hispanic and Documented non-Hispanic Black groups.
{
= calculated for patients who had absolute CD4 counts #350cells/mm3 at baseline and a recorded value at 365+/290days.
1
= p values were not significant when comparing Undocumented Hispanic to Documented Hispanic or Documented non-Hispanic White groups.
doi:10.1371/journal.pone.0060022.t002
{
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Table 3. Multivariable analysis of retention in care and HIV suppression one year after initiating care at Thomas Street Health
Center in Houston, Texas.

Variables

Optimal retention in care*,
(odds ratio, 95% CI)

Undocumented Hispanic**

Reference

Documented Hispanic

0.93 (0.45–1.23)

0.73

0.69 (0.33–1.41)

0.30

Black

0.65 (0.45–0.94)

0.02

0.32 (0.17–0.61)

0.0004

White

0.74 (0.45–1.23)

0.25

0.95 (0.35–2.59)

0.91

Age ,30 years

Reference

Age 30–39 years

0.85 (0.63–1.16)

0.30

1.48 (0.91–2.38)

0.11

Age 40–49 years

1.14 (0.83–1.57)

0.41

1.58 (0.95–2.65)

0.08

Age .50 years

1.38 (1.38–3.16)

0.0005

2.49 (1.21–5.13)

0.01

Female

Reference

Male

1.17 (0.88–1.56)

Single
Married

{

p

Income .100% FPL

Reference
0.29

Heterosexual

1.15 (0.73–1.81)

0.54

Reference
0.58

Reference
||

p

Reference

0.91 (0.67–1.25)

Income ,100% FPL

{

Reference

Reference
1

Achieved VL,400 copies/mL
(odds ratio, 95% CI)

1.84 (1.09–3.08)

0.02

Reference

2.08 (1.59–2.71)

,0.0001

Reference

1.98 (1.25–3.13)

0.004

Reference

MSM

1.04 (0.76–1.41)

0.81

1.14 (0.70–1.87)

0.60

IDU+Other

1.19 (0.83–1.70)

0.35

0.91 (0.52–1.61)

0.75

0.17

1.57 (1.01–2.43)

0.01

1.13 (0.74–1.70)

Baseline Absolute CD4.200

Reference

Baseline Absolute CD4,200

1.21 (0.93–1.57)

Baseline Viral Load Log10.5

Reference

Baseline Viral Load Log10,5

1.41 (1.09–1.84)

Reference
0.05

Reference
0.58

*Optimal Retention in care is defined as having fulfilled an appointment with an HIV care physician in all 4 quarters.
**Undocumented defined as having an invalid social security number (SSN) or no SSN.
= Total N = 1620.
{
= calculated for 671.
1
= calculated for 1471; 152 patients did not have marital status information available in the database.
||
= calculated for 1590; 30 patients did not have income information available in the database.
doi:10.1371/journal.pone.0060022.t003
{

Despite reported differences in healthcare access and utilization
between undocumented and documented Hispanic immigrants
[43], our study found no significant difference in treatment
outcomes between the two groups. The barriers associated with
undocumentedness may have been offset by characteristics specific
to our patient population, clinic, and/or surrounding community.
In-depth qualitative and prospective quantitative studies utilizing
objective markers of legal residency status are needed to examine
potential differences between the undocumented and documented
populations.
Our study results indicate that publicly funded health care
systems, like TSHC, serve as effective safety net providers in
providing HIV care for undocumented Hispanic immigrants with
HIV infection. Though the undocumented may have difficulty
accessing some federal and state insurance programs such as
Medicare and Medicaid, other programs such as locally funded
programs, Ryan White grant funded programs, state AIDS Drug
Assistance Programs (ADAP), and Section 330 funded Federally
Qualified Health Centers are also available regardless of legal
residency status [44]. TSHC is a county-funded clinic that receives
Ryan White funds, and its patients benefit tremendously from the
Texas ADAP program. Our findings suggest that these programs
serving persons with HIV improve individual health and may be
protecting the public’s health by reducing HIV viral load in an
important, difficult-to-reach population.
PLOS ONE | www.plosone.org

While our study focuses on treatment outcomes in undocumented Hispanics, it is important to note that documented Black
patients had significantly worse HIV outcomes than all other racial
ethnic groups. The reasons for this disparity are not immediately
apparent. Although Black patients were significantly less likely to
be married or have an income .100% FPL, our analyses adjusted
for these differences. However, our measure of income may have
been inadequate and it is possible that undocumented Hispanics
may have underreported their income due to fear of legal
ramifications. Moreover, this study took place at a public clinic.
With documented Black patients, a selection bias may exist, as
those who get care at this clinic may differ significantly from Black
patients who get care at non-public HIV clinics. They may
represent those who have the most barriers to medical care. In
contrast, undocumented Hispanics have fewer clinic options and
selection bias, if any, would play less of a role. Differences in HIV
outcomes could also be due to unmeasured confounders, such as
psychosocial, structural, and environmental factors. Possible
factors include depression, substance use, less social support,
greater unmet need (e.g. housing and transportation), and
residence in areas with high rates of crime and incarceration)
[45,46]. These factors, especially when juxtaposed against the
‘‘healthy migrant effect,’’ may play a role in influencing pathways
through which racial disparities in HIV outcomes occur. Data
have shown that even in a randomized controlled trial, where
5
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patients presumably have good access to care and clinical support,
Black patients had worse HIV outcomes [13]. Thirty years into the
epidemic, core questions remain regarding the best approaches to
developing interventions that respond to the specific needs of
minorities groups disproportionately affected by HIV/AIDS.
A methodological strength of this study includes the use of an
innovative objective marker of legal residency status to determine
undocumentedness. Among studies examining the effects of
citizenship and legal residency on access to insurance, health
care, and health status, none used objective markers for legal
residency [33,34,40–42]. Self-report of residency status may be
inaccurate due to fears of legal consequences. The use of SSNs to
categorize documentedness creates an objective marker that may
decrease misclassification bias due to distrust resulting from direct
inquiry of residency status.
This study has certain limitations. The retrospective nature of
the study limits the ability to explore socio-psycho-behavioral
factors that could explain the differences in treatment outcomes.
Additionally, the use of SSNs to determine legal residency status
may result in conservative estimates of the true undocumented
patient population. Patients lacking legal residency status may use
a valid SSN issued under a different person’s name or a SSN
issued under his or her name but associated with documents that
have since expired (i.e., an immigrant with an expired visa has
a valid SSN issued under his or her name). The study is a singlesite study from Texas, and results may not generalize to the US
population. Finally, neither documented nor undocumented
Hispanics are homogenous populations. Nor, for that matter, are

Black and White populations. We were unable to assess level of
acculturation in any of the groups studied.

Conclusions
Undocumented Hispanic patients are more likely to enter HIV
care later and with concurrent AIDS than other populations.
Once in care though, they have treatment outcomes as good as or
better than their documented counterparts. These findings indicate that publicly funded health care systems, like TSHC, that
receive federal, state and local funds to care for patients regardless
of legal residency status or ability to pay do improve the individual
and public health. However, the high number of undocumented
Hispanic patients entering care with advanced HIV disease calls
for intensified efforts to promote early HIV testing and linkage in
care for this difficult-to-reach population.
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