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Abstract

In Tijuana, Mexico, HIV is concentrated in sub-epidemics of key populations: persons who inject 

drugs (PWID), sex workers (SW), and men who have sex with men (MSM). To date, data on 

engagement in the HIV care continuum among these key populations, particularly in resource-

constrained settings, are sparse. We pooled available epidemiological data from six studies 

(N=3,368) to examine HIV testing and treatment uptake in these key populations; finding an 

overall HIV prevalence of 5.7%. Of the 191 identified HIV-positive persons, only 11.5% knew 

their HIV-positive status and 3.7% were on ART. Observed differences between these HIV-positive 

key populations suggest PWID (vs. non-PWID) were least likely to have previously tested or 

initiate HIV care. MSM (vs. non-MSM) were more likely to have previously tested but not more 

likely to know their HIV-positive status. Of persons aware of their HIV-positive status, SW (vs. 

non-SW) were more likely to initiate HIV care. Findings suggest engagement of key populations 

in HIV treatment is far below estimates observed for similarly resource-constrained generalized 

epidemics in sub-Saharan Africa. These data provide one of the first empirical-snapshots 

highlighting the extent of HIV treatment disparities in key populations.
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INTRODUCTION

Tijuana, Mexico is a major Mexico-US border city, where contextual factors such as 

migration, deportation, drug use, and sex tourism facilitate a complex HIV risk environment.
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(1,2) Previous community-level HIV surveillance in Tijuana has detected dynamic HIV sub-

epidemics where prevalence is primarily concentrated among key populations 

disproportionately affected by HIV in similar resourced-constrained settings,(3–5) namely 

men who have sex with men (MSM, 20%),(6) persons who inject drugs (PWID, 4%), female 

sex workers (FSW, 6%), and FSWs who inject drugs (FSW-PWID, 12%).(1) Comparatively, 

the state and national HIV prevalence are 0.80% and 0.24% respectively.(7) Viral genetic 

analyses of samples drawn from studies with these key populations in Tijuana demonstrated 

that two-thirds of incident HIV infections are phylogenetically unlinked, suggesting multiple 

new introductions of HIV and high transmission permeability.(8) Understanding the state of 

engagement in HIV care among key populations with such diverse transmission networks is 

critical for reducing future HIV incidence via targeted HIV treatment as prevention (TasP) 

efforts.

Universal access to healthcare is a constitutional right in Mexico; obtained via one of three 

mechanisms: 1) private healthcare sector, 2) social security-based health care sector, for 

individuals who are formally employed, and 3) healthcare services covered by the Ministries 

of Health, for individuals who are primarily unemployed.(9) Yet, 48.5% of the Mexican 

population may lack effective access to health services.(10) These estimates are likely higher 

for key populations who face additional stigma and discrimination.(11–13)

In 2001, Mexico began providing universal access to HIV care, including antiretroviral 

treatment (ART) based on the federal treatment guidelines (CD4 < 350 cells/mm3) through 

federally operated HIV clinics called, Centros Ambulatorios de Prevencion y Atención en 
SIDA e Infecciones de Transmision Sexual (CAPASITS).(14) Deportees and migrants in 

Mexico, who navigate high-risk HIV environments, may face additional challenges 

accessing care if they lack documentation of their Mexican citizenship (e.g., birth 

certificate).(15–17)

Tijuana’s HIV epicenter is located in the Zona Norte, adjacent to the Mexico-US border 

crossing, which is ~25km away from the local CAPASITS clinic. In 2012, CAPASITS 

partnered with a bi-national student-run free clinic, Health Frontiers in Tijuana (HFiT), to 

improve HIV treatment access via telemedicine consults with CAPASITS providers.(18) The 

HFiT Clinic, located in the Zona Norte, predominantly serves indigent/low resourced 

persons, including those affected by deportation and migration, by providing free basic 

primary care services three days a week.(19) These clinics, in addition to the Tijuana 

General Hospital, are the only public sources of HIV care in Tijuana for uninsured persons.

Relatively little is known about the state of engagement in HIV care among Tijuana’s key 

populations. We utilized established epidemiological data from key populations taking part 

in community-based studies or accessing services at the HFiT clinic to estimate levels of 

engagement in the HIV care continuum in Tijuana among highly vulnerable communities. 

Use of epidemiologic data may overcome some noted limitations of relying on clinic records 

to characterize rates of engagement across the continuum by allowing us to capture HIV-

positive persons who may have transitioned between Mexican and US systems of care via 

migration or deportation,(11,16,17,20,21) as well as those who have never linked to HIV 

care or are lost-to-follow-up.(22–24) Such limitations may be particularly true for MSM, 
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PWID and FSW disproportionately burdened with HIV, for whom stigma and related 

sociostructural factors (e.g., discrimination, violence, criminalization) often presents 

additional barriers to accessing HIV testing and treatment services.(3–5)

METHODS

Participants and Procedures

Estimates of engagement in the HIV care continuum were drawn from six epidemiologic 

studies conducted among key populations disproportionately affected by HIV in Tijuana (see 

Table I). Participant recruitment and baseline HIV testing protocols were complete for all six 

studies at time of analysis. Follow-up data from one study (El Cuete IV) is ongoing; this 

analysis includes data collected through December 11, 2013. Each study was selected 

because it used: 1) sampling methods to estimate HIV prevalence in its respective target 

population, 2) conducted HIV testing as part of study participation, and 3) had obtained 

survey data from HIV-positive participants documenting any previous HIV testing and 

treatment histories. This resulted in a pooled sample of 3,368 participants who were tested 

for HIV and surveyed on HIV-related risk factors. While most of these studies excluded 

participants if they were enrolled in another HIV study; it may be possible that a few 

individuals were sampled across more than one study.

Study methods for these individual studies have either previously been published or are 

currently under review.(6,25–28) In brief, across all studies, eligible participants were 

required to be ≥18 years of age and meet the studies’ target population requirements: 

Proyecto H enrolled biologically male participants who had engaged in sex with another 

man in the past 2 months.(6) El Cuete III and El Cuete IV enrolled PWID who reported 

having injected illicit drugs in the past month, confirmed by injection stigmata (i.e., track 

marks).(25,26) Mujer Segura enrolled biologically female participants who had engaged in 

condom-unprotected sex work (SW) with ≥1 male client in the past 2 months.(27) Mujer 
Mas Segura enrolled biologically female participants who reported both condom-

unprotected sex work with ≥1 male client and sharing drug injection equipment in the past 

month.(28) In Salud Fronteriza, all patients accessing free primary care services at the HFiT 

clinic were sequentially asked to participate in their survey and HIV testing protocol; 

participants generally reflect the Zona Norte community, a primarily indigent and low-

resourced population affected by migration and deportation.

For each study, data collection was interviewer-administered in English or Spanish based on 

participants’ preference using computer-assisted personal interviewing (CAPI) or similar 

tablet-based surveys; except Proyecto H which was administered via paper and pencil. HIV 

and confirmatory testing protocols varied, but were adherent to the most current national, US 

(CDC) and Mexico (CENSIDA), or international, WHO, testing recommendations during 

their respective study periods. All participants provided informed consent and were 

compensated for their time. Participants who refused HIV testing as part of study 

participation were excluded from the current analysis. Each study obtained human subjects 

approval from the University of California, San Diego and respective institutions in Mexico.
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Measures

For each of the six studies, we assessed the total number of participants enrolled who 

completed HIV testing. Study staff abstracted survey data for all HIV-positive participants 

regardless of whether or not they knew their HIV-positive status prior to testing. Survey data 

was used to dichotomously characterize (Yes=1, No=0) the pooled sample based on 

behaviors associated with increased HIV-transmission (i.e., self-reported sharing of needles/

syringes, unprotected sex with clients or other sex partners). These data were also used to 

dichotomously characterize (Yes=1, No=0) their HIV testing history prior to study 

participation, and level of engagement in the HIV care continuum.

Available measures collected across these six studies allowed the following variables to be 

operationalized across the HIV care continuum. HIV-positive participants were those who 

tested HIV-positive via study participation. Previous HIV Test represents participants who 

self-reported having had an HIV test prior to study participation, regardless of test results. 

Knew HIV+ Status represents participants who self-reported “knowing he or she was HIV-

positive” prior to testing HIV-positive as part of study participation. Ever Linked to HIV 
Care represents participants who self-reported “ever discussing their HIV-positive status 

with a provider” or that “a provider had ever offered them medications to treat their HIV”. 

These measures do not allow us to establish a time frame post-diagnosis during which the 

participant engaged in HIV care (i.e., timely vs. delayed linkage to care), length of time in 

care, or that these discussions occurred with an ART-prescribing provider (i.e., HIV care vs. 

general medical care); however, they serve as a general approximation that interactions with 

the medical care system regarding one’s HIV serostatus did occur at some point post-

diagnosis. Receiving ART represents participants’ self-report that they were currently taking 

HIV medications.

For study protocols with longitudinal follow-up, measures of previous testing history and 

knowledge of HIV-positive status were taken from assessment periods prior to first testing 

HIV-positive, while measures of having ever linked to HIV care or being on ART were 

assessed across each available follow up visit. If a participant had initiated ART but their last 

available follow up data indicated they had stopped taking ART, they were classified as not 

receiving ART. Measures for retention in HIV care, timely ART initiation, ART adherence, 

or viral suppression were not available across all six epidemiological studies, and therefore 

are not included in the current analysis.

Statistical Analysis

HIV-positive participants’ HIV transmission, testing, and treatment histories were first 

characterized for each of the six studies independently, and used to evaluate HIV prevalence. 

Prevalence estimates were not weighted for the pooled sample. Data from all HIV-positive 

participants was then pooled to characterize the state of engagement in HIV treatment 

among key populations. Following protocols established by Gardner and colleagues, (29,30) 

we sought to identify the proportion of all HIV-positive participants who were retained at 

each step across the HIV care continuum from the previous step. For example, among all 

HIV-positive participants, what proportion had previously tested for HIV? Of those who had 

previously tested for HIV, what proportion knew their HIV-positive status? Once these 
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proportions had been established for key populations in Tijuana across the HIV care 

continuum, Chi Square tests were used to explore potential differences in engagement in 

HIV care by self-reported HIV transmission-related behaviors (e.g., MSM, PWID, sex work 

regardless of gender (SW), both SW and PWID), gender, and sample type (i.e., recruited via 

community or clinic). Due to limited statistical representation, six participants identifying as 

transgender male-to-female were excluded from the analyses exploring differences in HIV 

testing and treatment behaviors by gender.

RESULTS

HIV Prevalence and Participant Characteristics

A total of 191 HIV-positive participants were identified across the entire pooled sample of 

3,368 participants, for an overall HIV prevalence of 5.7% (see Table I). Prevalence was 

highest among studies of MSM (17.4%), followed by FSW (7.6%) and FSW-PWID (6.3%). 

Prevalence in studies of PWID were marginally lower (4.5–4.9%) as was prevalence among 

the sample of indigent/resource-limited patients accessing free clinical care in the Zona 
Norte (3.0%).

Females (49.7%) and males (47.1%) were equally represented across the pooled sample. Six 

participants identified as male-to-female transgender (3.1%). Regarding engagement in 

specific types of HIV transmission-related behaviors across the pooled sample, almost one 

fifth (19.9%) were MSM, 60.7% were PWID, and 42% engaged in SW. A total of four SW 

were male and four were male-to-female transgender (data not shown). Less than one fourth 

of the sample (23.0%) engaged in both SW and injection drug use (SW-PWID).

Proportion of People Living with HIV (PLWH) Engaged across the HIV Care Continuum

As depicted in Figure 1, almost half of all identified HIV-positive participants in the pooled 

sample had previously tested for HIV (47.6%). Of those who had ever been tested (N=91), 

24.2% knew their HIV-positive status reflecting 11.5% of the pooled sample. Among those 

who knew their HIV-positive serostatus (N=22), almost all (95.5%) reported initiating HIV 

care at some point following their HIV diagnosis (11.0% of the pooled sample). Of those 

who had ever linked to HIV care (N=21), 33.3% reported they were currently receiving ART 

(N=7), indicating that only 3.7% of all identified PLWH were on active treatment across all 

six studies.

Differences in HIV Test and Treat Behaviors

Differences in HIV testing, knowledge of HIV-positive status and linkage to HIV care are 

reported in Table II. HIV-positive participants identified through clinic-derived (N=18) 

compared to community-derived sampling were more likely to report having previously 

tested for HIV (χ2= 4.813, p=.028) and more likely to know their HIV-positive status (χ2= 

10.497, p=.001). Further, all clinic-recruited participants (100.0%) reported ever linking to 

HIV care vs. 67.7% of community-recruited participants; however, this difference was only 

marginally significant (χ2= 3.471, p=.062).
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No differences were observed between females (N=95) and males in terms of previous HIV 

testing history (χ2= 0.979, p=.323) or linkage to HIV care (χ2= 0.038, p=.846). HIV-positive 

males were significantly more likely to know their HIV-positive status than females (χ2= 

5.152, p=.023).

HIV-positive MSM (N=38) were more likely to have previously tested for HIV compared to 

non-MSM in the pooled sample (χ2= 8.141, p=.004), but were no more likely to know their 

HIV-positive status (χ2= 0.080, p=.777) or link to HIV care (χ2= 2.141, p=.143) than non-

MSM. MSM were still more likely to have previously tested for HIV (χ2= 8.827, p=.003), 

but were marginally less likely to know their HIV-positive status (χ2= 3.306, p=.069) when 

this comparison was restricted to men who were non-MSM (data not shown). MSM 

appeared more likely to link to HIV care compared to non-MSM men, although this 

difference was not statistically significant (100% vs. 58.3%; χ2= 2.424, p=.119).

HIV-positive PWID (N=116) were less likely to have previously tested for HIV (χ2= 12.105, 

p=.001) and were less likely to have ever linked to HIV care (χ2= 4.212, p=.040) compared 

to PLWH who did not inject in the pooled sample. No differences were observed for 

knowing one’s HIV-positive status based on injection drug use status (χ2= 1.305, p=.253).

No differences in HIV testing history were observed between HIV-positive SW (N=81) and 

PLWH who did not report engaging in sex work, regardless of gender (χ2= 2.253, p=.133), 

nor were differences observed with respect to knowledge of HIV-positive status (χ2= 0.138, 

p=.711). However, SW were more likely to report having ever linked to HIV care than the 

remainder of the pooled sample (χ2= 4.163, p=.041). When the referent group was restricted 

to FSW (N=73) only (data not shown), no significant differences were observed for HIV 

testing and linkage behaviors (Previously tested for HIV: χ2= 0.282, p= .595; Ever linked to 

HIV care: χ2= 1.377, p= .241). However, observed trends suggested fewer FSW (15.8%) 

knew their HIV-positive status compared to the pooled sample (32.0%; χ2=3.026, p=.082), 

while a higher proportion of FSW (84.6%) reported having ever linked to HIV care when the 

comparison group was restricted to non-FSW women only (40.0%; χ2=3.583, p=.058).

For HIV-positive SW who also reported injection drug use (SW-PWID; N=44), no 

differences were observed in previous HIV testing history (χ2= 0.051, p=.822), knowing 

one’s HIV-positive status (χ2=0.022p=.881), or having ever linked to HIV care (χ2= 1.145, 

p=.228) compared to the pooled sample. This same pattern of results was observed when the 

comparison was restricted to SW who did not inject (data not shown; Previously tested for 

HIV: χ2= 2.253, p= .133; Knew HIV+ Status: χ2= 0.200, p= .655; Ever linked to HIV care: 

χ2= 0.762, p= .383). Similarly, no differences were observed when the referent category was 

restricted to FSW-PWID (data not shown; Previously tested for HIV: χ2= 0.171, p= .679; 

Knew HIV+ Status: χ2= 0.521, p= .470; Ever linked to HIV care: χ2= 0.621, p= .431).

DISCUSSION

This study provides some of the first epidemiologic estimates characterizing the state of 

engagement in the HIV care continuum across key populations affected by HIV in 

resourced-constrained countries. Most striking is that among HIV-positive MSM, PWID, 
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SW, and indigent/low resourced persons affected by migration and deportation in Tijuana, 

only 11.5% knew their HIV-positive status and 3.7% were receiving ART. These estimates 

are sobering when compared to those obtained from the United States, where 80% of all 

HIV-positive persons know their serostatus and 36% are estimated to be receiving ART 

when clinically indicated.(30) Comparing estimates with data available from other 

resourced-constrained countries in sub-Saharan Africa (e.g., Uganda, South Africa, Zambia), 

an estimated 51% of all HIV-positive persons know their HIV-positive status and 32% are on 

ART.(31) In the context of TasP, our estimates across six epidemiological studies in Tijuana 

are far below any meaningful threshold for HIV treatment to affect community-level 

reduction in future HIV transmission, morbidity, or mortality.

Like many other resourced-constrained settings, Tijuana’s HIV epidemic is concentrated 

among key, stigmatized, populations who are least likely to access HIV prevention and 

treatment services.(1,3–5) Under the backdrop of Mexico’s universal treatment policies,

(9,15) these estimates highlight the particular challenges TasP efforts face in sufficiently 

reaching key populations, among whom specific gaps in the HIV care continuum may differ.

(3–5,32,33) For example, our data suggests that PWID were least likely to have previous 

HIV testing histories or be linked to care. MSM may have had more exposure to testing, but 

were no more likely to know their HIV-positive status or link to care. Once aware of their 

status, SW were more likely to link to HIV care, which may reflect public health efforts tied 

to permits that enable sex work to be quazi-legal in Tijuana. Regardless, lack of ART 

utilization among key populations suggests substantial problems retaining these patients 

long enough to initiate ART once linked to HIV care.

A major strength of this study is the use of community-derived sampling methods to identify 

MSM, PWID and FSW in the Zona Norte, thus capturing hard-to-reach PLWH typically 

missed (e.g., untested, never in care, lost-to-follow-up) when clinic records are used to 

characterize the state of engagement in HIV care for a given population.(22–24) Similar 

community-based recruitment and intervention approaches may be needed to facilitate 

sustained engagement in HIV care and viral suppression in these key populations.(18)

In the context of universal access to HIV care, future work is needed to ensure that barriers 

to HIV testing and treatment are identified and ameliorated for these key populations. An 

encouraging sign is that HIV testing efforts in Tijuana(1) and previous host countries, such 

as the US,(34) have successfully reached almost half (47.6%) of all persons identified as 

HIV-positive. HIV prevention and testing efforts in these key populations in Tijuana has 

been enhanced by the use of mobile HIV testing units (Prevenmovihl).(1) However, the 

recent loss of resources from the Global Fund currently limits the capacity for increasing 

staff outreach and initiating programs within these key populations to target repeat (i.e., 

annual) HIV testing, and for sustaining access to free sterile syringes and condoms. In 

collaboration with Tijuana’s HIV care sites, CAPASITS and HFiT, enhanced capacities 

could allow the Prevenmovihl to adopt a combination prevention approach integrating basic 

HIV care services and routine ART distribution to HIV-positive patients in the Zona Norte. 

Such integrated efforts, alongside the current decentralization efforts to provide HIV care via 

telemedicine in the Zona Norte, could help maintain high rates of linkage to HIV care 

(95.5%) observed among those who knew their HIV-positive status while supporting 
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improvements in retention in HIV care, timely ART initiation, and ART adherence behaviors 

requisite to attain viral suppression. In addition, recent work found that patients who co-

accessed HIV and non-HIV services (e.g., appointments with the psychologist) at Tijuana’s 

CAPASITS clinic were better retained in HIV care;(35) suggesting additional benefit to 

expanding access to psychosocial services in this region for key populations once HIV care 

is initiated.

Our ability to understand barriers to repeat HIV testing, retention in HIV care, and ART 

adherence was limited by available epidemiologic data. Systematically assessing the full 

continuum of HIV care behaviors for persons testing HIV-positive in future epidemiological 

studies in Tijuana and other resourced-constrained regions with concentrated epidemics are 

warranted. We are further limited in our ability to follow patterns of engagement/

disengagement in HIV care over time across all studies. While HIV serostatus was 

confirmed by established testing protocols, all other data on HIV-related transmission, 

testing, and treatment behaviors were limited to self-report. Our datasets included some of 

the most marginalized individuals living with HIV, resulting in a possible overestimation of 

poor engagement in HIV treatment among all people living with HIV in the region. This 

inclusion of highly-vulnerable populations; however, provides much needed information 

about engagement in HIV care that is often lacking in the research literature. The use of de-

identified data further restricted the ability to validate our findings with data from Mexico’s 

national HIV treatment database, as well as our ability to confirm that cases were 

unduplicated across studies. Linking clinical HIV treatment data to prospective studies 

evaluating structural, social, and individual-level determinants of engagement in the HIV 

care continuum is needed to better inform targeted intervention development with these key 

populations.

Despite these limitations, public health officials at the national, state, and local level are 

committed to taking action. These data are being used to inform programmatic development 

that will enable promotores (peer outreach workers) to identify poorly engaged PLWH 

within the Zona Norte and promote stronger relationships with available HIV services to 

facilitate ART uptake and adherence. This development will capitalize on the benefits of 

telemedicine-delivered HIV care at the HFiT clinic; increasing local access to HIV treatment 

for vulnerable populations, such as those in this study, by reducing travel and economic 

barriers to HIV care.(18)
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Figure 1. 
Estimated levels of engagement in the HIV care continuum among key populations affected 

by HIV/AIDS in Tijuana, Mexico.
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