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Information and communication technologies (ICT) access indicators in 
the LGBTQ+ population with a high risk of contagion by acquired immu-
nodeficiency virus (HIV) in Honduras
Salvador Diaz1*, Mario Cooper4, Yolly Molina1, Isaac Zablah1, Antonio García Loureiro2, Carlos Agudelo-Santos1, Marcio Madrid1, Melania 
Madrid3, Jaffet Rodriguez3, Jorge Urmeneta1 and Jorge Valle Reconco1

Abstract: In all societies, some populations are prioritized to be served by civil organizations and governments; access to 
technologies is typically left aside, especially in developing countries. The sample was for intentional contributions through 
the snowball method to reach 107 study participants. A survey-type instrument has been carried out where access, the 
use, and knowledge about convergent devices have been measured in a sample of individuals belonging to the lesbian, 
gay, bisexual, transgender, queer, and more (LGBTQ+) community. Basic statistics have been carried out to describe 
the frequencies of the sociodemographic variables and access to information and communication technologies (ICT). 
The LGBTQ+ community has access to convergent technologies, with a regular quality of service, with a preference for 
mobile devices and high daily use of them; there's an incongruence between income and spending on telecommunications 
services since it was perceived that this is a prioritized expense for all of them, even for those with the lowest economic 
income. The results of this study indicate that the LGBTQ+ community has significantly greater access to information 
technology and telecommunications services than the general population that hosts them; this study gives us a vision of 
how to offer technological solutions to prevent HIV in this community with a high incidence of this disease.
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Introduction
The stigmatization and discrimination towards lesbian, 

gay, bisexual, transexual, queer, and more (LGBTQ+) peo-
ple in Central American society can lead to the exclusion of 
this population, which translates into difficulties in accessing 
health information, HIV prevention, detection, and treatment 
services. This can lead to this population's exclusion and 
marginalization, which also causes legal and social barriers. 
Discriminatory and restrictive laws and policies descend di-
rectly on LGBTQ+ people, making access to HIV prevention 
and treatment services difficult, leading to an increased risk 
of infection and spreading the virus. This population, in turn, 
is subjected to violence and hate crimes, which become a 
constant concern in the region, leading to extremes of social 
exclusion1-4.

Information and communication technologies (ICT) 
have become essential enablers in almost all areas of hu-
man interest. They have allowed the evolution of humanity 
by incorporating hardware and software solutions at prac-
tically all levels, from entertainment, industry, and educa-
tion to more complex aspects such as biomedicine, space 
science, and high-energy physics, among other fields. This 
has made it possible to make technologies more accessible 
to all humanity, each time getting closer to so-called univer-
sal access and service. The International Communications 

Union, an organization dependent on the United Nations, 
largely regulates these objectives and their standards and 
development5,6.

The World Health Organization (WHO) has proposed 
Electronic Health (eHealth) as the support that the profitable 
and safe use of information and communication technolo-
gies offers to health and related areas, including health care 
services, health surveillance, and documentation, as well as 
health education, knowledge, and research. Consequently, 
with the possibilities offered by technological applications, 
there is a need to implement technologies adapted to the 
region and end users, defining objectives for each element 
of the applications and meeting the expectations of health 
professionals and patients when using health apps7,8.

When reviewing the databases available in the Interna-
tional Communication Union , it is observed that Honduras 
has yet to report complete information on the sector; the 
most relevant data is from more than fifteen years ago. Whi-
le true global data is available, there is no way to know how 
these data are distributed among the population. Comisión 
Nacional de Telecomunicaciones (CONATEL) is the tele-
communications regulatory body, it has a portal adapted to 
its own needs for statistical reports, focused more on inspec-
tion than on measurement tasks in the sector to determine 
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the impact on society of the adoption of technologies. The 
National Institute of Statistics of Honduras (INE) conducts a 
Permanent Survey of Multi-Purpose Households, updated 
annually. Contains some global variables on access to tech-
nology and telecommunications; they are approached with 
a boolean perspective regarding access9-12.

The data for this research come from the project "HIV 
prevention through new information and communication te-
chnologies (ICT) in Honduras," which pursued the objective 
of being able to contribute to improving the access of key 
populations to complementary final services with a pleasant 
user experience that favors the prevention and diagnosis of 
HIV/AIDS, using convergent and ubiquitous technologies. 
At the time of this study, the scope of knowledge, attitudes, 
myths, and beliefs about using mobile applications and in-
formation and communication technologies for HIV preven-
tion is unknown. Equally, there is a lack of data for analyzing 
costs, economic feasibility, and necessary resources to de-
velop multi-device applications for the prevention and diag-
nosis of HIV in key populations, especially in the LGBTQ+ 
community.

In Central America this century, there is still an epide-
mic concentrated in specific key populations, such as men 
who have sex with men and transgender women. Prevalen-
ce rates are much higher in these groups than in the general 
population. The incidence rate per thousand inhabitants in 
Guatemala is 0.05, in Nicaragua 0.11, in El Salvador 0.13, 
in Panama 0.44, and in Honduras 0.07. Technology has pla-
yed a vital role in the reduction, awareness, and detection 
of HIV in geographic regions, especially in the countries of 
North America and Europe. These strategies can be used in 
Honduras to reduce the number of new infections, focusing 
on crucial populations13-17.

In Honduras, the highest levels of resistance to anti-
retroviral therapy (ART) are fundamental problems in the 
success of treatment in HIV-infected patients. Resistance 
has been a growing problem in recent years; it is estimated 
through genotypic tests, which can help us end acquired 
resistance (in people who have not received treatment), 
Pre-ART resistance (in patients before receiving treatment), 
and transmitted resistance (develops once the person is 
under treatment). If the increase in resistance to therapy 
continues, it will become more challenging to treat the di-
sease. Providing greater access to knowledge and availabi-
lity of treatments is one way to reduce these conditions by 
allowing those infected to better adhere to treatment. Infor-
mation and communication technologies can be how all this 
effort can be carried out for those affected18,19.

Increased vulnerability to HIV is often associated with 
legal and social factors, increasing exposure to risk situa-
tions and creating barriers to accessing effective, quality, 
and affordable HIV prevention, detection, and treatment 
services. Prioritizing key populations in the HIV response 
through appropriate interventions would most effectively ad-
dress the epidemic and reduce new infections20.

To provide optimal care to people living with HIV, it is 
necessary to have quality information. Therefore, it is es-
sential to ensure that the information obtained is stored 
securely and kept confidential to avoid stigmatization and 
discrimination of individuals and communities. This situation 
is strengthened and favored with the incorporation of ICTs, 
which allow interaction with people to be more agile and 
effective, reducing delays in information management and 
guaranteeing more excellent safety processes in its pro-
cessing and other spheres; the linking of technologies in all 

health processes are decisive21-26.
There is no knowledge of the country's telecommuni-

cations access indicators, so measuring the variables al-
ready defined by the ITU as sector indicators is necessary 
to understand the use and opportunities of communication 
technologies—The information to reach the LGBTQ+ prio-
rity group.

Specifically, it is intended to analyze the necessary 
implementation processes in health and human resour-
ce skills, identifying the elements needed for successfully 
developing applications and information technologies to 
diagnose, treat, and prevent HIV. Likewise, with the access 
indicators, the capacity to determine the costs, economic 
feasibility, necessary resources, and conditions of imple-
menting ICTs in terms of cost/benefit for the prevention, 
diagnosis, and management of HIV in key populations. For 
these checks, those already defined by ITU will be used in 
their known variables and ranges, which are the internatio-
nally accepted methods.

Materials and methods 
A mixed approach was used since quantitative and qua-

litative elements were obtained through the questionnaire. 
The data obtained are primary since its main sources were 
collected directly from the target population. The type of 
research was non-experimental and cross-sectional since 
variables are not manipulated, and a single measurement 
is made over time. Still, the study has a descriptive scope 
because of the behavior on the use of the applications dis-
closed and information and communication technologies.

The instrument used was a semi-structured question-
naire with open and closed questions to collect data and 
thus answer the questions and objectives of the research. 
The study's target population was men who have sex with 
men (MSM), women who have sex with women (WSW), 
Garifuna, sex workers, HIV-positive people, women, and 
service providers from LGBTQ+ community organizations. 
The sample was by intentional quotas through the snowball 
method to reach the study participants in a way referred 
through the different organizations that supported the study. 
A total of 107 participants filled out the instruments used in 
this study.

The data obtained on access to ICT by the LGBTQ+ 
community is affected by the fact that not all organized 
groups can be accessed due to internal differences be-
tween them. This investigation was affected by being con-
sidered transgressive for some of them, so they preferred 
not to participate. This reflects the differences between the 
different associations.

The data analysis has been done through relative fre-
quencies; with this, it will be possible to determine the te-
chnologies, costs, and most frequent uses by the LGBTQ+ 
community. These aid future decisions in prioritizing tech-
nologies and complementary end services to reach the end 
user of technology services more effectively.

The frequency analysis makes a count and each ca-
tegory's occurrence percentage. This allows you to visua-
lize the data distribution and determine whether there are 
dominant categories or significant imbalances. This allows 
generating crossover tables to identify possible relations-
hips or associations, providing us with a solid foundation to 
understand the composition and characteristics of a particu-
lar data set. By examining the frequencies, patterns, trends, 
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and potential areas of interest for further investigation can 
be identified. This approach is beneficial in areas where a 
quantitative understanding of the distribution of categories 
within a population or sample of claim is required.

Results
The sample consists of 107 people, according to their 

biological sex; it corresponds to 85 men and 22 women. Re-
garding the "sexual orientation" variable, most people iden-
tify as homosexual/gay (47%), followed by bisexual (19%), 
transgender (16%), transsexual (10%), lesbian (6%), pan-
sexual, queer and transvestite (1%) each. The detail of this 
identification grouped by biological sex is detailed in Figure 1.

Regarding the age of all the participants, they have a 
mean of 31 years old, a standard deviation of 8.03 years, and 
a median of 30 years. The age range ranges from 18 to 61 
years, with the most common age (mode) being 39 years old, 
which occurs in 8 individuals. When analyzing the frequency 
distribution, it is observed that the ages behave approximate-
ly normally, with a slight asymmetry to the left. Regarding the 
dispersion of generations, the coefficient of variation (Spear-
man's coefficient) is 0.26, which indicates a moderate varia-
bility between the ages of the individuals in the sample.

Regarding the maximum level of education reached, it 
is observed that most of the population has completed their 
secondary education (29%). The next largest group is the 
one with incomplete university education (24.3%), followed 
by the complete university (23.4%). The next group is the 
ones with the group of people with incomplete secondary 
education (10.3%), followed by people with complete pri-
mary education (9.3%). The most minor groups are people 
with incomplete primary education (2.8%) and people wi-
thout education (0.9%).

Suppose the intersection of sexual orientation and edu-
cation level is considered. In that case, it can be seen that 
the majority of people with completed college education 
identify as homosexual/gay (72%), while bisexual (12%) 
and transgender (12%) with the same proportion. Most 
people with completed elementary education identify as 

transgender (50%), bisexual (30%), and homosexual/gay 
(20%). People with completed high school are more evenly 
divided among different sexual orientations. The cumulative 
frequencies by sexual orientation are shown in Figure 2.

Only 102 people in the sample have access to mobi-
le services, and none consume services of the state te-
lecommunications company. This service is available in 
the prepaid modality (this modality is known locally as re-
charges) (74%) and in postpaid (26%). Something notable 
is that in the set of postpaid users, when comparing their 
proportion compared to mobile users by sexual orientation, 
homosexuals/gays are the ones who use the most (60%), 
followed by transgender people (19 %) and transgender 
(19%), queer (2%). The other orientations do not have 
users in this mode.

It was observed that most homosexual/gay (60%) and 
bisexual (37%) users rated the mobile service as very good. 
Bisexual users had a more heterogeneous perception, with 
the excellent rating being the most frequent (42%) compa-
red to their group as a whole, followed by regular (16%) and 
unstable (4%). Regarding the perception of lesbian users, 
there was a tendency to rate the mobile service as Good 
(40%) or very good (40%). In contrast, pansexual and queer 
users rated the service as good or average.

The operating system used in a mobile terminal, out 
of the total population, Android (90%) is the most common 
among all sexual orientations, followed by iOS (6%), exclu-
sive to homosexuals/gays and lesbians, HarmonyOS (3%) 
used only by homosexuals/gay and transsexuals; Windows 
(1%) used by transgender people. Regarding having ac-
cess to a tablet for personal or work use, 87% do not have 
access, and only 13% have that device, being the largest 
group of homosexuals/gay (43%), bisexuals (29%), trans-
gender (21%), transsexuals (7%), the other orientations 
have no representation. The most used operating system 
is Android (86%), followed by and in the same proportion of 
Windows (7%) and iOS (7%) users.

Of the study population, 83% of those surveyed can 
use a personal computer, while 17% lack this ability. Of the 
respondents who can use a personal computer, 36% have 
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a desktop computer, 50% have a laptop, and 14% have 
access to both devices. The operating system used by all 
respondents is of the Microsoft Windows type. The relative 
value of these variables grouped by sexual orientation is 
shown in Figure 3.

Regarding occupation, 43% of homosexuals/gays are 
dedicated to professional work, being classified the work 
as sanitary (17%), student (17%), commerce (15%), and 
informal sector (13%), where most of those identified with 
this orientation are concentrated. As for bisexuals, they are 
mainly dedicated to the informal sector (26%) and commer-
ce (21%); transgenders are distributed across more occu-
pations more evenly, with a higher concentration in the in-
formal sector (29%), sanitary (14%), media (14%) and sex 
worker (14%). Transsexuals are grouped mostly in advoca-
cy (27%), sex workers (27%), and the informal sector (18%). 
Lesbians are mainly from the sanitary segment (50%), fo-
llowed by the informal sector (18%). The transvestites are 
dedicated to commerce, the pansexual in their entirety, the 
sanitary segment, and the queer to human rights. Figure 4 
shows the percentage between different occupations.

The average income per respondent grouped by se-
xual orientation shows a very uneven behavior, so 52% of 
the respondents have incomes below the minimum wage 
established by labor laws in the country, in a clear situa-
tion of underemployment. The mode of income is the one 
that oscillates between USD$400 to USD$600, which 30% 
of the respondents have. Queers have the highest income 
(more than USD 800 per month), while transvestites are in a 
situation with the lowest income of all, barely surpassed by 
lesbians (46%), transsexuals (30%), and bisexuals (46%). 
The highest gains are distributed among homosexuals/
gays (59%), Transgenders (77%), pansexuals (100%), and 
queers (100%), all of them above USD$400 per month.

The income is not directly proportional to the invest-
ment made in the prepaid mobile communications service, 

with a mode of an investment of more than USD$12 per 
month, which concentrates 47% of those surveyed. In com-
parison, 4% invest less than USD 2 a month. Grouped by 
sexual orientation, homosexuals/gay people invest mostly 
between US$12 to US$20 per month (38%), followed by 
US$8 to US$12 (25%) and more than US$20 (19%). Bi-
sexuals (32%) spend between US$2 to US$6, followed by 
US$12 to US$20 (21%). Transgenders are distributed in 
various ranges of spending on mobile services, between 
USD$2 to USD$6 (20%), USD$6 to USD$8 (20%), USD$8 
to USD$12 (20%), USD$12 to USD 20 (30%) and more than 
USD$20 (10%) in each range. Most transsexuals spend 
US$8 to US$12 (75%). Lesbians are equally distributed in 
four categories under $2 (25%), $2 to $6 (25%), $8 to $12 
(25%), and over $20 (25%). All transvestites and pansexual 
consume more than USD$20 per month. The queers did not 
indicate consumption of mobile prepaid service. Detailed re-
lative values can be viewed in Figure 5.

Access to technological devices that allow access to 
convergent networks, software, and complementary final 
applications is a disruptive component within the LGBTQ++ 
community. Regarding the number of hours of use of the de-
vices, they indicate that they play a central role in their daily 
activities. Regarding the use of a computer, the trend among 
homosexuals/gay is to use it for more than four hours a day 
(41%), bisexuals for one hour or less a day (45%), and trans-
genders for between two and four hours (45%), transsexuals 
more than four hours (83%), the same as queer (100%). 
Transvestites and pansexuals do not have registered user 
information. Regarding the mobile, the trend is that all sexual 
orientations use this device more than four hours a day, appli-
cable to 82% of homosexuals/gays, 72% of bisexuals, 93% 
of transgender people, 88% of transsexuals, 75% of lesbian, 
100% transvestite and queer. Only pansexuals use it for less 
than or equal to one hour daily. Figure 6 shows the distribu-
tion of hours of use of converged devices.

Figure 2. Schooling grouped by sexual orientation.
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Figure 3. Cellphone, computer ability, and possession by sexual orientation.

Figure 4. Occu-
pation grouped 
by sexual orien-
tation.
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Figure 5. Mon-
thly income and 
budget for mobi-
le service grou-
ped by sexual 
orientation

Figure 6. Dai-
ly usage time 
of mobile and 
computer grou-
ped by sexual 
orientation.
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Discussion
We find ourselves in the so-called information or 

knowledge society characterized because "organizations 
depend on the increasing use of intelligent information and 
information technology information to be competitive, and 
they are becoming organizations data-intensive27.

Health promotion has been defined by the World Heal-
th Organization Health (2005) as "the process through 
which people achieve control over their health and its de-
terminants, and therefore increase, improve your health." 
To achieve this objective, traditionally, the development of 
public policies aimed at improving different determinants of 
health, such as income level, housing, food, employment, 
and working conditions28.

The new information technologies make it possible to 
create and distribute content on the Internet quickly, effi-
ciently, and cheaply. They can be very effective in promo-
ting sexual health and the prevention of HIV and other STIs 
through direct communication with the users.

In this study, biological men identify with more sexual 
orientations, whereas women only identify as lesbian and 
bisexual. Two physical women in the sample selected an 
option as homosexual/gay (exclusive category for physi-
cal men) and one as queer. Still, it is the only data in that 
orientation. This behavior occurs for psychological, social, 
economic, and political reasons; cultural, ethical, legal, and 
religious, among others.

The highest concentration of respondents in the age 
range of 22 to 39 years old are economically active; this is 
an indicator that they do not have economic dependence on 
a third party, which is why it can be observed that there is 
greater diversity in terms of orientations sexual, a financial 
income allows to give the security to be able to accept their 
sexual reality without being affected by the perception of 
their relatives and close people.

75.9% of the sample has completed high school and 
university, indicating higher educational levels than those 
reported in Honduras in the Household Survey12. This con-
dition is likely driving agendas to claim issues of interest in 
this specific social group. If the average age of those sur-
veyed is 31 years, it is an indicator that this social group is 
well above the education average of the general population. 
24.1% did not complete secondary education and are at low 
levels of training that do not empower them to integrate into 
the production gear and generate a form of economic dis-
crimination. Homosexuals/gays are the sexual orientation 
with more individuals who have completed their university 
education; it indicates that they could more easily overcome 
bias and problems in educational institutions. Their main oc-
cupations are students and sanitary work.

The top five occupations among all sexual orientations 
are the informal sector (19%), the health sector (16%), com-
merce (14%), students (13%), and sex workers (10%). It is 
essential to highlight that it is one of the most weighted eco-
nomic areas, such as the health sector, which represents 
the financial group with the highest income in the country, 
followed by merchants. The high number of individuals en-
gaged in sexual services is notable but with highly variable 
income. The most significant number of people who identify 
as lesbian, bisexual, and transgender have the lowest in-
come of the entire sample, with an amount below the mini-
mum wage at the time of this study. Homosexuals/gays and 
transgender have higher incomes.

Regarding mobile services, 26% have the economic 
solvency and adequate credit record of having a postpaid 
line, while 74% use recharges. This is consistent when 
comparing the monthly income data. This is inversely pro-
portional to the educational level; the majority (74%) have 
a mobile service based on recharges; Since it is cheaper to 
maintain and corresponds to people with a complete secon-
dary education or less. As a curiosity, homosexuals/gays 
and lesbians mostly prefer the same telecommunications 
company, while the other groups prefer its competition.

Users whose sexual orientation is homosexual/gay, bi-
sexual, or lesbian rate the mobile phone service as very 
good; however, the other orientations consider it good or 
average. This perception is consistent with their contract 
type since the postpaid service usually receives shared ca-
pacities and a lower quality of service. The mobile operating 
system Android (90%) is the most common among all se-
xual orientations, possibly because there is a greater va-
riety in the price of these devices. The devices that use the 
iOS operating system (6%) are exclusive to homosexuals/
gays and lesbians in the university studies group since this 
increases their purchasing power, allowing them to afford a 
higher-end terminal.

87% of the people surveyed do not have access to a ta-
blet for personal or work use, and only 13% have this type of 
device, the largest group being homosexuals/gays (43%), 
reflecting higher incomes. All sexual orientations prefer mo-
bile devices over personal computers, except queer. There 
is an increased adaptation of working life with the use of 
technologies; the service may be more significant within the 
LGBTQ+ community if we compare it with those presented 
in global details, as shown in the Permanent Survey of Mul-
ti-Purpose Households12.

The data found in this study is interesting since no pre-
vious studies refer to the use of technologies, specifically 
in the LGBTQ+ community. It is interesting since this po-
pulation uses at least one electronic device and can use it 
to connect to social networks, commonly to find a partner. 
This could increase the possibility of irresponsible sexual 
encounters and contracting sexually transmitted diseases, 
including HIV29. Information and communication technolo-
gies (ICT) can help people with illnesses such as HIV regi-
men self-management their treatment and receive psycho-
logical support. For example, Gustavson et al. used one of 
the first sites of Web-based support for people living with 
HIV, known as the "Support System to Increase the Unders-
tanding Health"30. In addition, CARE+ is a computerized 
counseling program to increase adherence to treatment an-
tiretroviral and reduce the risk of transmission of HIV from 
people with this virus31. In patients who are in places with 
limited resources, the Cell Life project uses cell phones to 
monitor adherence and improve the management of HIV in 
patients who are on antiretroviral therapy32.

The results indicate that using ICT to reach the LGB-
TQ+ community in Honduras to raise awareness, prevent, 
educate, inform, help, and treat HIV is viable. Similarly, 
these results can be extrapolated to reach this population 
for other purposes. Although the income of the majority is 
low, for them, it is a priority to remain in communication so 
that in the most challenging situations, a more personalized 
approach can be sought in the future for those individuals 
who are at risk of being marginalized, by providing them 
with access to technological means.

Information and communication technologies (ICT) access indicators in the LGBTQ+ population with a high risk of contagion by acquired immu-
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Conclusions
The scope of the research was mixed since quantitative 

and qualitative data were obtained through the instruments. 
These data suggest a relationship between sexual orienta-
tion and education level, although more data would be nee-
ded to confirm this relationship. However, these results can 
help formulate public policies and education and training 
programs that consider the diversity of the population in 
terms of sexual orientation and level of education attained.

The results indicate that sexual orientation can influen-
ce the perception of mobile service quality and that fur-
ther research is needed on this topic to understand better 
the factors that influence the satisfaction of mobile servi-
ce users. In this case, the data obtained from people who 
identify themselves as transvestites should be of particular 
attention to public policies; since these people are behind in 
educational and economic matters, they are likely a popula-
tion subjected to exploitation and discrimination.

The LGBTQ+ community has a high degree of access 
to information technologies; they prefer mobile services and 
devices. They spend more than four hours a day using it. 
Therefore, any approach to people who identify sexually in 
non-traditional ways must consider converging technolo-
gies. The data indicates that they have more access and 
have a lower digital dividend when compared to the general 
population.

ICT is an essential tool for intervention in the LGBTQ+ 
population; until the moment of this study, it has not been 
adequately used for this purpose. The results indicated that 
this population uses ubiquitous technology based on mobile 
phones and complementary final services, allowing them to 
interact personally and anonymously, avoiding stigmatiza-
tion and rejection.

The organizations that work with these populations and 
the public health services have an opportunity to advan-
ce even more in the fight and prevention of HIV in these 
populations; the same can be used to reach the people in 
general. Developing specific applications with electronic 
health services can help reduce the incidence of sexually 
transmitted diseases, including HIV and other pathologies 
in general. This can be framed in the country's health and 
human development programs.
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