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Abstract Latinos in the US are disproportionately affected

by HIV and are at risk for late presentation to care. Between

June 2011 and January 2012, we conducted a cross-sectional

survey of 209 Baltimore Latinos at community-based venues

to evaluate the feasibility of using information communi-

cation technology-based interventions to improve access to

HIV testing and education within the Spanish-speaking

community in Baltimore. Participants had a median age of

33 years interquartile range (IQR) (IQR 28–42), 51.7 %

were male, and 95.7 % were foreign-born. Approximately

two-thirds (63.2 %) had been in the US less than 10 years

and 70.1 % had been previously tested for HIV. Cell phone

(92.3 %) and text messaging (74.2 %) was used more than

Internet (52.2 %) or e-mail (42.8 %) (p \ 0.01). In multi-

variate analysis, older age and lower education were asso-

ciated with less utilization of Internet, e-mail and text

messaging, but not cell phones. Interest was high for

receiving health education (73.1 %), HIV education

(70.2 %), and test results (68.8 %) via text messaging.

Innovative cell phone-based communication interventions

have the potential to link Latino migrants to HIV prevention,

testing and treatment services.
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Introduction

Latinos are the largest and fastest growing ethnic minority

in the United States, with a total population of 50.5 million

in 2010 [1]. During the last decade, the Latino population

of Baltimore City increased by 135 %, primarily due to

recent migration of individuals born in Central America

and Mexico [2, 3]. As in other rapid-growth regions, such

as the southeastern US, Latinos living in Baltimore are

more likely to be young, male, foreign-born and in the US

for less than 15 years, compared to those from states with

well-established Latino communities such as New York,

Florida, and California [4]. Demographic changes have

resulted in high demand for culturally competent services,

which may not be readily available in rapid growth states.

Lack of services sensitive to the needs of migrants can

exacerbate disparities in quality and access to health care.

Latinos living in the US are disproportionately affected

by HIV, and have an estimated lifetime risk (ELR) of

infection 3.2 times higher than for Whites [5]. From 1997

to 2006, rates of AIDS cases in Baltimore City decreased

40 % among non-Hispanic Blacks and 23 % among non-

Hispanic Whites, but nearly doubled among Latinos (from

40.8 to 80.0 cases/100,000 people), and mortality due to

AIDS among Latinos was twice that of non-Latino Whites

[6]. Furthermore, Latinos are often diagnosed in the later

stages of disease [7–11]. Late diagnosis is associated with

high mortality, and unrecognized infection increases HIV

transmission in the community [12].

Foreign-born Latinos are at particularly high risk for late

presentation, with a shorter interval from HIV diagnosis to

AIDS when compared with US-born Latinos [9]. CDC data

shows that Latinos born in Mexico or Central America are

more than twice as likely to be diagnosed late with HIV

than Latinos born in the US [11]. Non-English speaking
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Latinos in Los Angeles county are almost three times more

likely to present late to care than English-speaking Latinos

[13]. In North Carolina, a state that has experienced a rapid

increase in the Latino foreign-born population, Latinos

present to HIV care with a lower CD4 count than African

Americans (186 vs. 302 cells/mm3) and account for a

majority of serious opportunistic infections in the clinic,

including tuberculosis and histoplasmosis which are likely

acquired in their country of origin [10, 14]. Therefore,

immigrants have a particular need for targeted interven-

tions to provide earlier access to HIV testing.

Foreign-born Latinos are also vulnerable to factors that

have been shown to impact access to HIV services, such as

self-awareness of risk, immigration status, cultural back-

ground, isolation, and disruptions of social and family rela-

tionships [15–17]. Stigma is also a major barrier to accessing

HIV services among foreign-born Latinos [18, 19]. In 2008,

the Baltimore City Health Department (BCHD) established a

Latino Outreach Program to provide culturally-sensitive,

Spanish-language HIV education, testing, and linkage to

care services for Latino migrants. Program evaluation has

shown over 95 % of clients served by the Latino Outreach

program are foreign-born Latinos and that HIV testing rates

in this population have increased from 37 to 62 % in the

2 years since the program was established [20, 21]. While

traditional community-based outreach has improved access

to testing for Latinos in Baltimore, novel approaches should

be evaluated to complement these services and further

improve HIV testing rates.

Over the past decade, information and communication

technology (ICT), such as text messaging and Internet, have

been utilized to improve health care and education in various

settings. For example, interventions using cell phones and

text messaging have been used to increase HIV testing rates

[22], enhance medication adherence among HIV-positive

individuals [23–28] and access of minority youth to infor-

mation about HIV/AIDS and referral to STD care [29, 30].

Text-messaging interventions have also been used to reduce

high-risk sexual behaviors and methamphetamine use

among men who have sex with men (MSM) [31] and instant

messaging has been used to counsel MSM about HIV in real-

time. [32] When patients have been surveyed on their atti-

tudes toward use of cell phones, text messaging and Internet

for HIV interventions, their response has been positive [33].

Cell phone-based interventions may therefore be an effective

means to disseminate health information to Latinos. While

there are disparities in technology use between native and

foreign-born Latinos, the digital divide is smaller for cellular

phones, with 72 % of foreign-born compared to 80 % of

native-born Latinos utilizing a cell phone [34]. According to

the Pew Internet and American Life project, African

Americans and Latinos are more likely than Whites to use

cell phones and mobile devices to access the Internet, use

instant messaging, visit social networking sites, look up

health information, and track or manage their health [35].

We conducted a cross-sectional survey study of Latinos

living in Baltimore to evaluate the feasibility of using com-

munication technology-based interventions to improve

access to HIV testing and education within the Spanish-

speaking community in Baltimore. We evaluated the rela-

tionship between age, gender, and education and ICT use.

We also assessed migrant-associated factors, such as country

of origin and time in the US, because differences in socio-

economic and educational attainment between migrants

from different countries could impact utilization of ICT [34,

36]. Identifying factors associated with communication

technology use and acceptability is important to understand

who may be reached by using technology-based interven-

tions and what population may be missed due to the lack of

technology use, particularly among individuals who have

never been tested for HIV.

Methods

This was a cross-sectional survey of 209 Baltimore Latinos

conducted between June 2011 and January 2012.

Study Setting and Participants

The survey was conducted in selected street and commu-

nity-based venues in Baltimore City. Several methods were

used to identify venues frequented by Latinos living in

Baltimore. We interviewed 10 key informants, including

outreach workers from the BCHD Latino outreach pro-

gram, bar owners, bar clients, staff at community based

organizations, and social workers familiar with the Latino

community in Baltimore. Interview guides were developed

in collaboration with the BCHD Latino Outreach program

and included questions about barriers to HIV testing among

Latinos, appropriate incentives for participation, identifi-

cation of local events for Latinos, and places with high

Latino presence. Once a list of venues was generated, we

observed locations at various time intervals to to evaluate

whether the target population could be assessed in suffi-

cient numbers at each site. Eligibility for participation

included self-identification as Latino, age C18 years old,

ability to communicate in Spanish or English, and ability to

give oral consent.

The institutional review board of the Johns Hopkins

University School of Medicine approved this study.

Measures

We developed a 21-item survey querying: (1) demo-

graphics including age, gender, race, sex, education, years
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in the US, primary language and country of origin, (2)

frequency of technology use, including cellular phone, text

messaging, email and Internet, and (3) interest in receiving

health information, HIV education and HIV testing results

by each of the three modalities.

Technology use was assessed using the following

questions: (1) Do you use a cell phone? (2) If so, how often

do you use it? (3) Is your cell phone a smartphone? (4) Do

you use short message service (SMS)/text messaging with

your cell phone? (5) If so, how often do you use it? (6) Do

you use the Internet? (6) If so, how often do you use it? (7)

Do you use e-mail? (8) If so, how often to you use it?

Frequency of use was assessed as ‘‘daily,’’ ‘‘weekly,’’ ‘‘less

than once per week,’’ or ‘‘never.’’

Interest in receiving health information by each of the

different technologies was assessed using the following

questions: (1) Would you be interested in receiving health

information by (text message/SMS, Internet or e-mail)? (2)

Would you be interested in receiving education about HIV by

(text message/SMS, Internet or e-mail)? (3) Would you be

interested in receiving HIV test results by (text message/SMS,

Internet or e-mail)? The items selected for inclusion in the

questionnaire were chosen based on review of the literature,

and consultation with focus groups and key informants.

Data Collection

We used a stratified sampling scheme based on gender and

venue to reach a representative population. Data from

previous surveys were reviewed to assess the representa-

tion of specific subgroups (by gender, age, and country of

origin) in the local Latino population [37–39]. Formative

research including focus groups and key informant inter-

views was used to determine venues and times frequented

by Latinos in the Baltimore community. Once sampling

venues were defined through our formative research, we

used a random number generator to select venues and times

for sampling on specific dates to reach a representative

sample of Latinos in Baltimore. Stratified sampling was not

performed in health fair settings due to lack of feasibility.

Because certain venues were gender-biased (e.g. male

predominance in locations where day laborers congregate

and in bars), we monitored data for gender balance and if

either gender was grossly overrepresented, a sampling

venue frequented by the opposite gender was chosen.

During each sampling period, interviewers selected every

third unit (i.e. family, single person, couple) who walked

by to screen for eligibility and recruit to participate in the

survey. Oral informed consent was obtained and partici-

pants received a $5 gift card for their participation. Consent

and surveys were administered in Spanish or English,

depending on each participant’s preference. The maximum

number of participants for each venue was capped at

twenty people with an aim to survey five people per 2-h

sampling period. Each survey took approximately 15 min

to complete (range 10–30 min). Individuals who refused

participation were asked their age and a tally was main-

tained recording age, gender, and survey site for individ-

uals who did not participate.

Data Analysis

Study data was collected and managed using REDCap elec-

tronic data capture tools hosted at Johns Hopkins University

School of Medicine [40]. Survey responses were reviewed to

examine the frequency of distributions and identify outliers,

non-normality, and other data irregularities. Descriptive

characteristics (mean, median, range and SD) were used to

summarize responses. We compared participant characteris-

tics and technology use between individuals previously tested

for HIV versus those never tested using Pearson’s Chi square

test for categorical variables and Wilcoxon-Mann–Whitney

test for continuous variables. We used multivariable logistic

regression to identify factors associated with previous HIV

test, communication technology use, and interest in receiving

health information via text messaging. Statistical analysis was

performed using Stata version 10.0 for windows (Stata-Corp,

College Station, Texas, USA).

Results

Baseline Characteristics

Over an 8 month period, we offered participation to 674

eligible individuals and interviewed 209 (response rate

31 %). There was no difference by age or gender between

responders and non-responders. The majority (54.1 %) of

surveys were done on the street, 27.8 % at health fairs, and

18.2 % at community-based organizations (Table 1). The

median age of study participants was 33 years (IQR

28–42), 51.7 % were male, and the majority were foreign-

born (95.7 %) and spoke Spanish (98.6 %) as their primary

language. Educational level was relatively low, with

32.1 % of the sample completing less than 6th grade and

only 23.9 % completing more than 12th grade. Countries

of birth included Mexico (31.3 %), El Salvador (22.6 %),

Honduras (14.9 %), Guatemala (13 %), US (4.3 %), and

others (13.9 %). Approximately two-thirds (63.2 %) of

participants had been in the US less than 10 years (median

time in the US = 7 years, IQR 4–12).

ICT Use and Previous HIV Testing

The majority of our sample reported using cell phones

(92.3 %) and text messaging (74.2 %). Internet use and
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e-mail were less common (52.2 and 42.8 %, respectively).

The majority (91.5 %) of respondents had exclusive owner-

ship of their cell phone, and 59.6 % owned a smartphone.

Cell phone turnover was variable, with approximately half

(53.1 %) of the cell phone numbers in use for less than

2 years. In univariate analysis, individuals who did not use

Internet, e-mail or text messaging were less likely to have

been tested previously for HIV. Women were twice as likely

as men to have been previously tested for HIV and Guate-

malans were the least likely to have had an HIV test in the

past. Overall, the majority (70.1 %) had been previously

tested for HIV. In multivariate analysis adjusting for demo-

graphic characteristics (gender, age, country of origin, and

educational status), women were twice as likely to have been

tested for HIV than men. Older individuals and those from

Guatemala were less likely to report a previous HIV test.

Factors Associated with ICT Utilization

and Acceptability for Dissemination of Health

Information

In order to identify which Latino subgroups may not be

reached effectively through communication technology

interventions, we evaluated factors associated with its use. In

multivariate analysis, older age and lower education were

associated with less Internet, e-mail and text messaging

utilization, but there was no association with cell phone use

(Table 2). The only characteristic associated with cell phone

use was gender, with less utilization among men.

We assessed three categories of acceptability for receiv-

ing health information of increasing sensitivity including

health education, HIV education, and HIV test results by text

messaging (Table 3). Acceptability was high for health

education (73.1 %), HIV education (70.2 %), and even HIV

test results (68.8 %). The common factor associated with

interest in receiving health and HIV information or HIV test

results via text messaging was exclusive cell phone owner-

ship. Age and gender did not significantly impact the interest

in receiving information via text message. Interest in

receiving HIV education and test results was also associated

with higher education. Compared to individuals who repor-

ted a previous HIV test, respondents who had never been

tested for HIV were less interested in receiving general

health education, but equally interested in receiving HIV

information by text messaging. Respondents from El Sal-

vador and Guatemala were less interested in receiving HIV

test results by text messaging than individuals from Mexico.

Discussion

The rapid growth of Latino migrant populations in some

regions of the US has increased the need for culturally-sensitive

health interventions. Foreign-born Latinos are at high risk

for late HIV diagnosis and worse HIV outcomes [9–11,

13]. Therefore, evaluating interest in new HIV interven-

tions and promoting active community engagement is

crucial to successfully reach vulnerable populations. In our

study, respondents were as interested in receiving HIV

education and HIV test results by text messaging as in

receiving general health information. High interest in

receiving HIV information via text messaging is consistent

with findings from diverse resource-limited settings

[24, 41].

Patient-centered issues such as privacy and literacy are

important to consider prior to implementing ICT-based

HIV interventions. The importance of privacy is evident in

our study results, where exclusive cell phone ownership

was strongly associated with interest in receiving health

information via text messaging. Educational attainment

was not associated with cell phone use, but did influence

internet and e-mail utilization. Even though national data

shows that foreign-born Latinos have lower ICT utilization

than US-born Latinos [34], we did not find differences in

ICT utilization by country of origin in our sample of pri-

marily Spanish-speaking foreign-born Latinos. Country of

origin was only associated with previous HIV testing

(lower rates among Guatemalans) and lower interest in

receiving HIV test results by text among individuals from

Guatemala and El Salvador.

One factor that may explain the interest for text-based

interventions is a relative shortage of culturally-appropriate

health and HIV-related services for Latinos. US Latinos

consider HIV/AIDS the second most concerning health issue

in the US and are more likely than whites to be personally

concerned about contracting HIV [42]. Baltimore Latinos

also face significant structural barriers to accessing health-

care and are therefore more likely to seek care from public

and community health initiatives. Approximately three-

quarters of Baltimore Latinos do not have health insurance

[43] compared to one-third of US Latinos, and 15 % of the

general US population [44]. Cultural factors may also con-

tribute to the interest in receiving HIV education by text

messaging. For example, receptivity to provider initiated

health information may be influenced by the cultural belief in

medical authority [45].

An important consideration in developing technology-

based interventions is ensuring that the technology is

accessible to the target population. The lack of association

between cell phone utilization and previous HIV testing is

encouraging and suggests that text messaging can be used

to reach individuals who have not been previously tested.

We found that male gender was associated with lower cell

phone utilization and a lower likelihood of previous HIV

testing. Higher testing rates among women are consistent

with both national [46] and local data [21], and may be
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Table 1 Baseline characteristics of participants, overall and by HIV testing status

Total

N = 209

Previous HIV test p value* AOR**

Yes

N = 148 (70.1 %)

No

N = 61 (29.2 %)

Age (median ? IQR), years 33 (28–42) 33 (27–41) 33 (29–47) 0.22

Age (categorical), n (%)

\35 122 (58.4) 90 (73.9) 32 (26.2) 0.10 Ref.

35–50 59 (28.2) 43 (72.9) 16 (27.1) 0.83 (0.39–1.77)

50? 28 (13.4) 15 (53.6) 13 (46.4) 0.33 (0.22–0.86)

Sex

Male 108 (51.7) 68 (63.0) 40 (37.0) 0.01 Ref.

Female 101 (48.3) 80 (79.2) 21 (20.8) 2.3 (1.17–4.56)

Primary language spoken

English 3 (1.4) 2 (66.7) 1 (33.3) 0.87 –

Spanish 206 (98.6) 146 (70.9) 60 (29.1)

Survey location

Health fair 58 (27.8) 43 (74.1) 15 (25.9) 0.78 –

CBO 38 (18.2) 27 (71.1) 11 (28.90)

Street 113 (54.1) 78 (69.0) 35 (31.0)

Country of birth

Mexico 65 (31.3) 52 (80.0) 13 (20.0) 0.01 Ref.

El Salvador 47 (22.6) 30 (63.8) 17 (36.2) 0.49 (0.20–1.21)

Honduras 31 (14.9) 21 (67.7) 10 (32.3) 0.64 (0.23–1.75)

Guatemala 27 (13.0) 12 (44.4) 15 (55.6) 0.21 (0.08–0.59)

US 9 (4.3) 8 (88.9) 1 (11.1) 1.84 (0.20–16.77)

Other 29 (13.9) 24 (82.8) 5 (17.2) 1.72 (0.48–6.15)

Years in United States (median ? IQR), years 7 (4–12) 8 (4–12) 7 (5–12) 0.76

Years in United States

0–10 132 (63.2) 93 (70.4) 39 (29.6) 0.88 –

11? 77 (36.8) 55 (71.4) 22 (28.6)

Highest level of education

\6th grade 67 (32.1) 41 (61.1) 26 (38.8) 0.06 Ref.

6th–12th grade 92 (44.0) 72 (78.3) 20 (21.7) 1.66 (0.77–3.58)

[12th grade 50 (23.9) 35 (70.0) 15 (30.0) 0.88 (0.35–2.20)

Uses Internet

Yes 109 (52.2) 85 (78.0) 24 (22.0) 0.02 –

No 100 (47.9) 63 (63.0) 37 (37.0)

Uses e-mail

Yes 89 (42.8) 70 (78.7) 19 (21.4) 0.03 –

No 119 (57.2) 77 (64.7) 42 (35.3)

Cell phone use

Yes 193 (92.3) 139 (72.0) 54 (28.0) 0.18 –

No 16 (7.7) 9 (56.3) 7 (43.8)

Text messaging

Yes 155 (74.2) 117 (79.1) 38 (62.3) 0.01 –

No 54 (25.8) 31 (21.0) 23 (37.7)

Length of current cell phone number ownership

\2 years 111 (53.1) 81 (73.0) 30 (27.0) 0.47 –

2? years 98 (46.9) 67 (68.4) 31 (31.6)
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Table 1 continued

Total

N = 209

Previous HIV test p value* AOR**

Yes

N = 148 (70.1 %)

No

N = 61 (29.2 %)

Number of cell phones owned in the past 2 years

1 89 (46.1) 66 (74.2) 23 (25.8) 0.70 –

2–4 91 (47.2) 63 (69.2) 38 (30.8)

5? 13 (6.7) 10 (79.9) 3 (23.1)

Ownership

Exclusive user 173 (91.5) 126 (72.8) 47 (27.2) 0.73 –

Shared 16 (8.5) 11 (68.8) 5 (31.3)

Smartphone ownership

Yes 115 (59.6) 85 (73.9) 30 (26.1) 0.48 –

No 78 (40.4) 54 (69.2) 24 (30.8)

CBO community-based organization

* p value corresponds to bivariate analysis

** Adjusted odds ratio (AOR) result from multivariate analysis, adjusted for demographic factors (age, gender, country of origin, and education

level) with a p value B0.10 in univariate analysis

Bold values are those which achieve statistical significance (95 % confidence intervals do not overlap 1)

Table 2 Multivariate analysis of factors associated with technology use

Internet e-mail Cell phone Text messaging

Age

\35 Ref. Ref. Ref. Ref.

35–50 0.44 (0.21–0.91) 0.31 (0.14–0.70) 0.76 (0.22–2.67) 0.61 (0.27–1.36)

50? 0.17 (0.06–0.55) 0.09 (0.02–0.38) 1.68 (0.22–33.26) 0.32 (0.12–0.87)

Sex

Male Ref. Ref. Ref. Ref.

Female 1.42 (0.74–2.71) 1.36 (0.69–2.70) 5.2 (1.07–25.46) 1.68 (0.82–3.43)

Country of birth

Mexico Ref. Ref. Ref. Ref.

El Salvador 0.65 (0.27–1.57) 0.68 (0.27–1.71) 4.86 (0.53–44.17) 0.55 (0.21–1.48)

Honduras 0.65 (0.23–1.78) 1.04 (0.35–3.07) 0.97 (0.23–4.01) 1.11 (0.34–3.63)

Guatemala 0.64 (0.22–1.85) 0.53 (0.16–1.76) 3.98 (0.31–38.53) 0.36 (0.12–1.07)

US 6.79 (0.70–65.9) 0.95 (0.17–5.23) – 1.37 (0.14–13.44)

Other 1.87 (0.59–5.90) 2.35 (0.69–8.00) 0.82 (0.13–2.87) 0.35 (0.11–1.10)

Years in United States

0–10 Ref. Ref. Ref. Ref.

11? 0.55 (0.25–1.20) 1.16 (0.50–2.70) 0.67 (0.16–2.87) 0.83 (0.36–1.91)

Highest level of education

\6th grade Ref. Ref. Ref. Ref.

6th–12th grade 3.46 (1.62–7.38) 2.75 (1.19–6.34) 2.39 (0.68–8.37) 1.61 (0.72–3.57)

[12th grade 5.20 (2.01–13.44) 8.51 (3.00–24.12) 5.67 (0.56–57.37) 2.99 (1.06–8.44)

Previous HIV test

No Ref. Ref. Ref. Ref.

Yes 1.32 (0.64–2.72) 1.79 (0.78–4.09) 1.82 (0.5–5.98) 1.73 (0.83–3.62)

AOR adjusted for age, gender, country of origin, time in the US, educational level, and previous HIV test

Bold values are those which achieve statistical significance (95 % confidence intervals do not overlap 1)
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partly related to testing during prenatal care. Even though

cell phone utilization was more common among women

than males, 82 % of males surveyed owned a personal cell

phone, suggesting that cell phone ownership would not be a

major barrier to receiving text messages with health

information. It is also important to note that certain forms

of ICT such as Internet use and text messaging appear to be

less accessible to individuals of lower educational level,

who may be the most vulnerable to inequities in health care

access. Less education is associated with less HIV testing

among Latinos in Baltimore City [20, 21] and nationwide

[15], suggesting that less educated Baltimore City Latinos

are the most vulnerable to being missed by developing an

ICT intervention for HIV prevention. While cell phone use

was common (85 %) among Latinos with less than 6th

grade education, only 60 % were interested in receiving

HIV education by text message. The lower utilization of

text-based messaging among low education Latinos may be

due to literacy levels, which was not measured in this

study. However, an urban probability sampling study of

foreign born Latinos living in Baltimore conducted in the

same geographical location, showed [90 % basic Spanish

literacy rates despite low educational attainment [38]. Our

findings suggest that text messaging can be used to sup-

plement, but not replace, other outreach activities.

Several limitations of this study should be considered.

The cross-sectional design limits the ability to make causal

associations. To minimize sampling bias, we used a stratified

sampling scheme at venues identified during formative

research. Only 31 % of individuals approached agreed to

participate in the survey, but there was no difference in

gender or age distribution among responders and non-

responders. We did not collect data assessing the cause for

non-participation, but potential factors could include lack of

familiarity with research studies, mistrust of scientific

investigations, time-constraints, or concerns regarding con-

fidentiality [47, 48]. We attempted to enhance participant

trust by ensuring that all study interviewers/recruiters were

Table 3 Multivariate analysis

of factors associated with

interest in receiving health

information via text message

AOR adjusted for age, gender,

country of origin, time in the

US, educational level, exclusive

cell phone ownership, and

previous HIV test

Bold values are those which

achieve statistical significance

(95 % confidence intervals do

not overlap 1)

Health education HIV education HIV test result

N (%)

Yes 152 (73.1) 146 (70.2) 143 (68.8)

No 56 (26.9) 62 (29.8) 65 (31.3)

Age

\35 Ref. Ref. Ref.

35–50 0.59 (0.27–1.28) 0.82 (0.38–1.78) 0.96 (0.44–2.10)

50? 0.45 (0.16–1.23) 0.59 (0.22–1.60) 0.67 (0.24–1.84)

Sex

Male Ref. Ref. Ref.

Female 1.42 (0.72–2.81) 1.00 (0.51–1.96) 1.56 (0.79–3.09)

Country of birth

Mexico Ref. Ref. Ref.

El Salvador 0.45 (0.17–1.14) 0.36 (0.14–0.94) 0.32 (0.11–0.89)

Honduras 1.11 (0.35–3.49) 0.99 (0.32–3.07) 0.43 (0.14–1.32)

Guatemala 0.76 (0.25–2.34) 0.81 (0.27–2.51) 0.26 (0.09–0.81)

US 0.42 (0.08–2.17) 0.31 (0.06–1.50) 0.46 (0.09–2.46)

Other 0.68 (0.21–2.15) 0.48 (0.16–1.50) 0.19 (0.06–0.62)

Years in United States

0–10 Ref Ref. Ref.

11? 0.84 (0.37–1.91) 0.54 (0.24–1.21) 0.45 (0.19–1.03)

Highest level of education

\6th grade Ref. Ref. Ref.

6th–12th grade 1.38 (0.63–3.02) 1.66 (1.22–5.81) 1.30 (0.59–2.83)

[12th grade 1.68 (0.63–4.46) 3.55 (1.31–9.65) 3.00 (1.08–8.36)

Owns exclusive cell phone

No Ref. Ref. Ref.

Yes 2.33 (1.02–5.28) 2.85 (1.28–6.36) 3.00 (1.31–6.88)

Previous HIV test

No Ref. Ref. Ref.

Yes 2.12 (1.03–4.36) 1.54 (0.75–3.19) 1.99 (0.96–4.12)
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members of the community fluent in Spanish. It is also

possible that hidden populations at particularly high risk for

HIV, such as men who have sex with men or intravenous

drug users, may not be represented in this sample. We found

that low educational attainment was associated with less

Internet, e-mail and text messaging utilization, but we did not

enquire about literacy level, which would have provided an

additional dimension to understanding the feasibility of text-

based interventions. In addition, our ability to distinguish

differences between US-born and foreign-born Latinos was

limited because of the low numbers of US-born Latinos in

our sample. While the study was conducted in a predomi-

nantly foreign-born Latino community in Baltimore City and

results may not be generalizable to other Latino populations

in the US, our findings may be particularly relevant to out-

reach programs in areas experiencing a similar rapid growth

of foreign-born Latinos from Central America and Mexico.

Finally, we developed the questionnaire used to collect data

because there was no previously validated measure to assess

ICT use among Latinos. Evidence of the survey’s content

validity was conferred through review in focus groups and by

key informant feedback.

Past accomplishments in HIV prevention through ICT in

other populations have the potential to be used in Baltimore

with culturally appropriate adaptations. San Francisco’s

Department of Public Health developed a text message

STI/HIV information and referral service and successfully

reached low income adolescents in a relevant format [30].

A South African text message randomized controlled trial

to encourage the uptake of HIV counseling and testing was

able to determine the content, frequency and cost that led to

motivating patients to get tested [22]. Previous work in

Baltimore City showed that gaps in basic HIV knowledge,

such as modes of HIV transmission and knowing that a

person with HIV can look healthy, correlated with previous

HIV testing patterns. Simple text messages reinforcing

these concepts and directing people to free testing sites

could be one way to use ICT to enhance HIV awareness

and promote testing among Latinos.

In summary, the use of ICT, particularly cell phones, has

the potential to expand the reach of traditional HIV outreach

activities for foreign-born Latinos in Baltimore [21]. Novel

initiatives should actively engage the community to develop

focused and catchy messages that empower Baltimore Latinos

to get involved in HIV prevention and care. Evaluation of the

efficacy of such interventions on HIV awareness and health

seeking behavior will be essential to ultimately achieve

improvements in timely testing for HIV among Latinos.

New Contribution to the Literature

The expansion of culturally-sensitive outreach programs

for Latinos living in Baltimore has improved HIV testing

rates in this population over the past few years. However,

late presentation to HIV care is still common among

Latinos and novel interventions to improve HIV education

and access to testing are needed. Previous studies have

shown high cell phone use among native and foreign-born

Latinos living in the US [34] but to our knowledge, this is

the first study evaluating the interest in using ICT to dis-

seminate HIV information among a primarily foreign-born

Latino population. We found that cell phone use is com-

mon among Latinos living in Baltimore, and interest in

receiving health and HIV information by text messaging is

high, even among individuals who have never been pre-

viously tested for HIV. These findings suggest that ICT

interventions could be used to bolster traditional outreach

efforts.
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