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ABSTRACT

Historically, the Garifuna community has been relegated to northern Honduras. The access indicators for the
behavior in telecommunications services of this ethnic group are not known in depth. A sample has been
chosen to study variables such as hours of use of computers and mobiles, the monthly budget for telecom-
munications services, and characterization of complementary final services, especially the behavior and dig-
ital knowledge from the intersection of technology together with an aspect of common knowledge among
the Garifuna, which in this case is proposed to carry out the analysis to be able to encourage and promote
health in terms of the prevention of sexually transmitted diseases (STD). Data were collected electronically
using an instrument between January and May 2022. In the behavior and knowledge of digital technologies,
basic statistics have been used to analyze quantitative data, but an unstructured text analysis algorithm has
been used, together with graph theory, to find the relationships between the terms used by the participants.
The result has been widespread access to telecommunications services, but there is also low knowledge of
the basic concepts associated with these technologies.
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INTRODUCTION

Latin America has experienced significant technological access growth in recent years; however, a worrying
digital divide persists in the region. Despite progress, many communities in this geographic region still face
significant challenges regarding equitable access to information and communication technologies (ICTs).
This digital divide can hurt the economic, social, and educational development of the continent?.

In the case of Honduras, the digital divide is particularly evident 3. While efforts have been made to increase
connectivity in the country, there is still a marked disparity in internet access and the availability of techno-
logical infrastructure. Rural areas and marginalized communities are the most affected, with limited or no
access to connectivity and digital resources. This creates a gap in access to information, employment oppor-
tunities, and government services, exacerbating inequality in the country .

The SARS-CoV-2 pandemic has highlighted the digital divide in Honduras and Latin America. The need for
distance learning, telecommuting, and access to online services has not been possible due to the lack of
adequate infrastructure in many communities. This has put those who do not have access to the Internet or
digital devices at a disadvantage, making it difficult for them to participate fully in today's digital society '.
The digital divide in Honduras is a challenge that requires coordinated action by the government, the private
sector, and civil society to ensure equitable access and digital inclusion for its>.

Information and communication technologies (ICTS) are crucial in various areas of human activity. They
have become indispensable enablers, encompassing hardware and software solutions in multiple spheres
ranging from entertainment, educatlon and industry to intricate fields such as biomedicine, space science,
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and high-energy physics®. These advances have significantly improved technology accessibility for people
worldwide, progressively moving closer to realizing universal access and service. The International Com-
munications Union (ITU), under the auspices of the United Nations, regulates and sets diligent standards for
achieving these goals, contributing to the global development and harmonization of information and com-
munication technologies.

A review of the International Telecommunication Union’® database shows that Honduras has not provided
comprehensive information on this sector. The available data, considered most relevant, go back more than
fifteen years. Although global data do not exist, their distribution among the population remains uncertain.
The regulatory body CONATEL, whose acronym refers to the National Telecommunications Commission
of Honduras®, maintains a portal adapted to its needs, focused on inspection tasks rather than measurement,
to assess the social impact of technological adoption. The National Institute of Statistics of Honduras® annu-
ally conducts a Permanent Survey of Multipurpose Households?; this instrument covers some universal var-
iables related to technology and access to telecommunications without delving into details.

Regarding internet access, according to data from CONATEL’, the internet penetration rate in the country
was 39% in 2021. This means that less than half of the population had access to the Internet back then. There
are disparities in Internet access between urban and rural areas and between different socioeconomic groups.
Using the data published by the website’, we obtained the following general Honduran statistics: The country
had 548,596 fixed telephone lines, of which 329,000 were from state-owned telecommunications compa-
nies®. The entire country has 7,444,789 active mobile lines with 88% coverage. Fixed internet access is
available to 4 out of every 100 people in the country®.

The Garifuna people are an Afro-descendant ethnic group with a distinct history and culture. Its origins date
back to the eighteenth and nineteenth centuries when its ancestors, who came from different African ethnic-
ities and the indigenous Caribs of the island of St. Vincent, were deported to Central America by British
colonizers. The livelihood of the Garifuna people is traditionally based on fishing, agriculture, and handi-
crafts. However, in recent decades, many Garifuna individuals have been affected by land loss and lack of
economic opportunities, leading to migration to urban areas for better living conditions’.

In Honduras, they have inhabited the northern coast. Still, their greatest concentration is in the Department
of Atlantida, located on the north coast bathed by the Caribbean Sea. It has a territorial extension of 4,372
square kilometers and an approximate population of 508,223 inhabitants. There is no exact data on the cur-
rent population of the Garifuna community in Honduras; it is estimated that around ninety-eight thousand
people belong to this ethnic group’.

In this regard, beyond any political or cultural situation, the fact that the Garifuna community lacks equal
educational opportunities will be reflected in the medium term in an economic disparity that will marginalize
them from the fourth industrial revolution, mainly because they are highly affected by the lack of access to
telecommunications services and technological devices!®. They are an overlooked and underrepresented
group in all measures of telecommunications access indicators in Honduras. Only at the time of this study is
it known that they have a ratio of 4.89 fixed telephone lines per hundred inhabitants and a mobile service
coverage of 94.5% in the department of Atlantida (Figure 1)°.
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Figure 1. Honduras map, in red, shows the main Garifuna area, mainly the Atlantida department. The map was created
by the authors with metadata from Google Earth.

Therefore, evaluating the predetermined variables established by the International Telecommunication Un-
ion (ITU) as sectoral indicators is imperative to obtain information on the use and potential opportunities
associated with communication technologies'!. This assessment is crucial due to the lack of knowledge of
the indicators of access to telecommunications in the region, which makes it necessary to have accurate data
to understand the Garifuna community's technological behavior effectively.

One of the objectives of this paper is to describe the behavior of indicators of access to telecommunications
services in the Garifuna community in northern Honduras. This includes variables such as monthly budget
for telecommunications services and hours of use of computers and mobiles. Likewise, it is intended to
analyze the behavior and digital knowledge of the Garifuna community concerning sexually transmitted
diseases (STDs). This will be done through the crossover of technology with common knowledge among the
Garifuna.

The results of this research will provide a better understanding of the Garifuna community's access to tele-
communications services and their digital behavior and knowledge. This information can be used to develop
policies and programs that promote digital inclusion in this community. The article is divided into a theoret-
ical base focused on the background of the Garifuna community and their access to telecommunications,
digital behavior, and knowledge.

MATERIAL AND METHODS

Theoretical foundation

The Garifuna community of Honduras is an Afro-descendant ethnic group that inhabits the Caribbean coast
of Honduras, Guatemala, Belize, and Nicaragua. There are about 300,000 Garifuna in Honduras, 2% of the
country's total population®. Historically, Honduran society has relegated and discriminated against the
Garifuna community. This has negatively impacted the community's development, including access to

primary education, health, and telecommunications’.

Access to telecommunications is a fundamental right that enables people to communicate, access
information, and participate in society. In recent years, there has been a significant increase in access to
telecommunications in Honduras®. However, this increase has not been uniform, and the most vulnerable
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communities, such as the Garifuna community, continue to have limited access to these services, according
to available regulatory data’.

Digital behavior and knowledge are essential aspects of telecommunications access. Digital behavior refers
to how people use digital technologies, while digital knowledge refers to understanding basic concepts re-
lated to these technologies. In the Garifuna community, it has been observed that there is broad access to
telecommunications services but low knowledge of the basic concepts associated with these technologies .
This may limit the community's effective use of telecommunications.

Methods

The instrument used was a semi-structured questionnaire with open and closed questions to collect data and
thus respond to the questions and objectives of the research!'?. The sample was based on intentional quotas
through the snowball method13 to reach the study participants. The sample comprised 25 people, including
seven men and eighteen women. Obtaining participants to contribute to collecting relevant data for this study
has been complex due to fears of discrimination. Data was collected electronically between January and May
2022; any Honduran participant could complete the instrument. All data obtained from the Garifuna ethnic
group corresponded to residents of the department of Atlantida, Honduras>.

This study used positivist methodology based on structured data collection and quantitative methods, iden-
tifying the variables, their magnitudes, and the relationships between them. The variables studied were
adapted from indicators found in historical publications of regulatory entities and statistical studies in Hon-
duras and those we consider appropriate. A descriptive statistic of the age of the interviewees was carried
out, using measures of central tendency. Relative values were used to describe the other variables, focusing
on the statistical mode of the responses.

The knowledge of converging technologies and their usefulness represents a tiny explored aspect, surrounded
by local idiosyncrasies, often influenced by linguistic aspects specific to the region. Data of this type were
collected through open-ended responses and analyzed using a text analysis algorithm'*. A topical, prioritized,
and relevant topic for this community was used, explicitly asking if they knew what a mobile application
was and if they would use one that would help expand their knowledge about sexually transmitted diseases,
especially HIV, which is an essential topic for the Afro-descendant community. The responses were analyzed
using graph diagrams to understand the interconnection of the terms and their weights'>.

Analyzing and evaluating unstructured texts containing qualitative data is quantitatively evaluating unstruc-
tured texts containing qualitative information. It uses patterns, which group words and roots. This method
searches within the object's text for each word or root, generating a unit value for each hit that is successively
added to each pattern. You can create as many patterns as words or roots are required, but each pattern will
be assigned a weight; the higher it is, the more critical it will be in the analysis. The hits are subjected to
combined arithmetic operations already defined in this application, which return an absolute value equal to
or great?i than zero and less than or equal to unity, with values close to zero indicating a lower incidence of
patterns .

Graph diagrams are used in various fields, including computer science, mathematics, network theory, artifi-
cial intelligence, and game theory. They are a powerful tool for representing relationships and connections
between elements. In a graph diagram, nodes can represent entities such as people, objects, locations, or
concepts, and arcs can represent relationships, connections, dependencies, or interactions between these en-
tities. Graphs can be directed (with directed arcs) or undirected (without direction in the arcs) and can have

additional features, such as weights in the arcs, to represent the force or distance between the connections'®-
18

The data used in this research were obtained from the project "HIV prevention through new information and
communication technologies (ICTs) in Honduras," which were collected using a semi-structured question-
naire-type instrument'2. The project aimed to improve access for key populations to complementary end-of-
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life services, providing a pleasant user experience that promotes HIV/AIDS prevention and diagnosis using
convergent and ubiquitous technologies. At the time of this study, the level of knowledge, attitudes, myths,
and beliefs about the use of mobile applications and information and communication technologies for HIV
prevention is unknown. In addition, data is lacking to analyze costs, economic viability, and resources needed
to develop multiplatform applications for HIV prevention and diagnosis in critical populations.

The research approach was non-experimental and cross-sectional, as the variables were not manipulated, and
a single measurement was made at a given time. However, the study has a descriptive scope because it
revealed the behavior of using applications, information, and communication technologies. A mixed ap-
proach was used, as both quantitative and qualitative elements were obtained through the questionnaire.
Since the primary sources come directly from the target population, the data collected are primary'’.

RESULTS

Participants range in age from 18 to 78 years old. The results revealed a mean age of approximately 30 years
and a median of 27 years, with a modality between 24 and 35 years. The standard deviation is 12.57 years,
and the range is 60 years. The age distribution is not normal and shows moderate dispersion. Regarding the
highest level of education attained, 20 percent have completed primary education, 28 percent have incom-
plete secondary education, 32 percent have completed secondary education, 12 percent have an incomplete
university education, and 8 percent have completed university education.

All participants reported having a primary occupation, distributed among students (32%), workers (32%),
professionals (28%) and merchants (8%). Monthly income in U.S. dollars (USD) is distributed as follows:
income less than or equal to one hundred dollars per month (84%), income more significant than one hundred
dollars, and less than or equal to three hundred dollars (8%), and income above the ranges mentioned here
(8%).

ICT access indicators

Regarding the variables related to access to technological and computer resources, 72% of the participants
have their personal computer, of which 44% own a laptop and 28% a desktop computer. None of them
mentioned having more than one computer. Participants primarily use their computers for activities at home,
and only 12% for work activities at a time. All participants reported having a smartphone. Of those, 88% use
the Android operating system, and 12% use 10S.

The primary reported use of the mobile phone is for calls (40%), followed by messaging or chat (24%),
internet browsing (16%), social media access (12%) and gaming (8%). When asked about the most used app,
WhatsApp is the dominant one (88%), followed by Facebook (6%) and TikTok (6%). Only 12% of partici-
pants own a tablet; all use Android. They reported using it exclusively for leisure and entertainment activities
at home. The most viewed content includes entertainment videos (80%), followed by written news (12%)
and education (8%). Regarding the number of hours dedicated to using technological devices, the mobile
phone is the most used, with more than four hours a day, while the computer has less than an hour daily.
Figure 2 shows the graphical behavior of the hours of use.
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Figure 2. Comparison of the hours of daily use of the computer and the smartphone.

DEVICE

As for the type of mobile service contracted, 96% have it in prepaid mode. The monthly budget for this
service varies greatly, with 20% spending $2 or less, 48% spending more than $2 but less than or equal to
$12, and 32% spending more than $12 per month. Regarding the quality of the service, 60% perceive it as
good, 24% perceive it as very good, and 16% perceive it as wrong.

As for residential fixed internet service, 60% say they have it contracted in their homes for personal or family
use. The rest have stated that they do not have it for economic reasons, although there is coverage from at
least one provider in their residence. No questions were asked about costs or perceived quality of service
received.

ICT graphic schema

The responses varied for this section; many were not easily understood due to their wording. On average,
each answer consisted of fifteen words written in prose. They all shared the common thread of containing at
least one verb, adjective, or adverb in some form. Using the algorithm for unstructured text analysis, the
answers to each question were narrowed down to standard terms. These terms were then associated with
each other when they appeared simultaneously, and their frequency became the weights of the vertices, with
the mentioned terms becoming the nodes, these values representing the input data to construct the graphs®.

Graph diagrams have allowed for the analysis and clear visualization of the relationships between the terms
of the responses, modeling how they are interconnected. The graphs and vertices obtained denote a highly
heterogeneous behavior. Cross-matrices have been intentionally omitted to simplify the presentation of the
results.

The answer to the question, "Can you define what a computer application is?" received the shortest set of
answers of all. No technically adequate response was found. The general conclusion is that they do not know
or believe an app is Google. According to the analysis, it behaves as shown in the graph in Figure 3.
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Figure 3. Chart with Nodes and Weights, Unknown (0), Google (1), Program (2), Tool (3)

The answer to the question, "Do you think an app can help prevent STIs?" received answers within an aver-
age of ten words. They drew attention to direct transitive verbs (socialize, educate, update, and consult). In
the case of "consult," it is a verb that can also be intransitive. Direct transitive verbs require a direct object
to complete the meaning of the action they express. The direct object is the direct recipient of the verb's
action, i.e., what the verbal action directly affects. The intransitive verb is the one that does not require more
information to complete its action; that is, it cannot have an associated or a direct object. This behavior is
shown in Figure 4.

Figure 4. Graph with nodes and weights, socialize (0), teach (1), update (2), query (3)

Finally, respondents who answered, "Do you think apps can diagnose STDs?" received the most extensive
responses, averaging fifteen words each. The answers mainly were yes or no, but the negatives were justified
in impossibility, prevention, awareness, and before. It should be noted that the typical configuration of the
answer is negative, with terminology that is impossible but can raise awareness. The resulting graph can be
seen in Figure 5.
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Figure 1 5. Graph with nodes and weights, yes (0), no (1), impossible (2), prevent (3), awareness (4), before (5)

DISCUSSION

Notably, the participants are of extreme ages; several correspond to a generation that does not adopt infor-
mation technologies in their lifestyles. For future studies, an exclusion criterion should be established by
year of birth to avoid introducing biases, following proposed schemes such as those of Cappa?!. Regarding
educational level, 48% of them are in the range of average years of schooling reported for the State of Hon-
duras®; 52% are above this value, so they have access to more education than the general population. It
denotes a community focused on work and study; there is no mention of people without income. This con-
trasts with the fact that 84% of respondents survive on less than USD3.33 a day, lower than the country's
average of USD5.83%. This indicates the economic backwardness in this community?2.

Despite having incomes below the national average, approximately three out of four respondents own a
personal computer, which is triple the national average of only one in five Hondurans. All of them own a
smartphone; this is the same as the indicators, where it is reported that all Hondurans own one or more of
these devices’.

The most used device is the smartphone, which allows them to carry out more computing activities, even
considering that three out of four respondents own a personal computer at home. The ubiquitous ownership
of mobile technologies is the aspect to be highlighted since, if we compare it with the economic occupations
carried out by the respondents, the smartphone becomes the ideal and helpful device for these daily activities.
According to data reported by the regulatory body® in global terms of the country, where an average Hondu-
ran uses technological devices on average once a day, which contrasts with the fact that the Garifuna sur-
veyed uses more than four hours a day the smartphone and one hour the personal computer, they are well
above the national average, with high technological adoption.

Access to internet service is preferably via smartphone, where the cost is around USD12 per month, as re-
ported by 68% of respondents. This amount is higher than the global average of USD 9.60 per month°. This
cost will likely be used to contract specific service packages on the Internet since the most significant use is
to use the chat service and access social networks. 60% of respondents have access to residential Internet,
double the national average of 32%>.

The Garifuna surveyed have high rates of literacy and technological adoption. Despite this, they have an
economic backwardness that this study cannot explain, which contrasts with the behavior of adopting new
technologies in an accelerated way. This inequality needs to be explained by other variables, so a better
ranking in terms of the age ranges of participants in subsequent studies should be considered.

CONCLUSIONS

There is a disparity between the average monthly income reported by the Garifuna surveyed and the average
monthly expenditure on telecommunications services. 85% of people with incomes less than or equal to USD
100 use between 2% and 12% of their income to purchase mobile services. This is equivalent to the income
of four days of work. Likely, the phenomenon of remittances and the economic support of family members
who emigrated abroad is a hidden variable in these data. The most used application is WhatsApp since there
are cheap top-ups in the country that activate the services of this application for several days, allowing it to
be used for messaging, calls, and entertainment. In the local idiosyncrasy, it is known that WhatsApp is used
as a social network by groups of people with similar interests and has become a source of entertainment.
That's why we see more than four hours a day of mobile devices versus an hour or less of computer use. The
high access rate to the residential fixed internet service is because it is complemented by subscription tele-
vision, where we observe that the leisure factor of these services is prioritized.
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This study indicates that increasing access to telecommunications and technological devices is not enough
since it requires appropriating the paradigms and concepts that have given rise to all this technological pro-
gress. This is a new frontier in the field of the digital divide that must be reviewed in the coming years so
that technologies are a crucial factor of change and positively impact respondents' quality of life. We can
extrapolate this conclusion to other areas of knowledge, as only 8% of respondents use educational, techno-
logical means, although students represent 32% of the sample; this is why we conclude that the Garifuna
suffers from digital orphanhood. The data highlight the need to establish exclusion criteria by birth year in
future studies to avoid bias. In addition, it is recommended that the factors that drive the adoption of infor-
mation technologies by the Garifuna community be investigated to understand the role of ICTs in combina-
tion with the economic lag found. With this, opportunities can be detected to relate to this ethnic group more
assertively, with different needs beyond those associated with HIV. In this way, timely attention can be given
to the Garifuna, and the guidelines must be taken according to the needs that must be solved.
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	Theoretical foundation
	The Garifuna community of Honduras is an Afro-descendant ethnic group that inhabits the Caribbean coast of Honduras, Guatemala, Belize, and Nicaragua. There are about 300,000 Garifuna in Honduras, 2% of the country's total population3. Historically, H...
	Access to telecommunications is a fundamental right that enables people to communicate, access information, and participate in society. In recent years, there has been a significant increase in access to telecommunications in Honduras6. However, this ...
	Digital behavior and knowledge are essential aspects of telecommunications access. Digital behavior refers to how people use digital technologies, while digital knowledge refers to understanding basic concepts related to these technologies. In the Gar...
	ICT access indicators
	Regarding the variables related to access to technological and computer resources, 72% of the participants have their personal computer, of which 44% own a laptop and 28% a desktop computer. None of them mentioned having more than one computer. Partic...
	The primary reported use of the mobile phone is for calls (40%), followed by messaging or chat (24%), internet browsing (16%), social media access (12%) and gaming (8%). When asked about the most used app, WhatsApp is the dominant one (88%), followed ...
	ICT graphic schema
	Notably, the participants are of extreme ages; several correspond to a generation that does not adopt information technologies in their lifestyles. For future studies, an exclusion criterion should be established by year of birth to avoid introducing ...
	Despite having incomes below the national average, approximately three out of four respondents own a personal computer, which is triple the national average of only one in five Hondurans. All of them own a smartphone; this is the same as the indicator...
	The most used device is the smartphone, which allows them to carry out more computing activities, even considering that three out of four respondents own a personal computer at home. The ubiquitous ownership of mobile technologies is the aspect to be ...
	Access to internet service is preferably via smartphone, where the cost is around USD12 per month, as reported by 68% of respondents. This amount is higher than the global average of USD 9.60 per month5. This cost will likely be used to contract speci...
	The Garifuna surveyed have high rates of literacy and technological adoption. Despite this, they have an economic backwardness that this study cannot explain, which contrasts with the behavior of adopting new technologies in an accelerated way. This i...



