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Background: There is a lack of sexual health knowledge and resource access among youth in Latin
America, along with rising rates of teenage pregnancy and STD transmission.

Objective: To determine baseline sexual health knowledge and the acceptance of a technology based
sexual health risk-reduction program among Ecuadorean adolescents.

Methods: We used mixed methods to determine the sexual health knowledge and practices, and technology
use among 204 adolescents from two schools in Cumbayd and Lumbisi, Ecuador. Quantitative data was
collected through surveys and qualitative through single-gender focus groups.

Findings: Nearly every participant (96.6%) expressed interest in a sexual health education program
using technology and social media. A majority of participants indicated that they consulted parents
(58.3%) regarding sexual health questions. Only a few participants had access to physicians outside of
appointments (3.9%), and most desired more sexual health information (87.3%). Although approximately
one-quarter of participants were sexually active (27%), most lacked baseline knowledge regarding contra-
ceptives and STDs. Facebook (91%) and WhatsApp (53%) were the most frequently used and requested
social media for an educational program. Students indicated a strong desire to be involved in the design
stages of a sexual health risk-reduction program, rather than use a pre-established program.
Conclusions: There is strong interest in a technology based sexual health risk-reduction program through
Facebook and WhatsApp, which could establish communication between health providers and Ecuadorian
youth to disseminate health information and answer private inquiries. Findings from this study, the first
of its kind among South American adolescents, introduces a novel idea: involving participants from initial
design stages of a text-messaging health education program. Future studies should focus on engaging
families as well as physicians” willingness to participate.

Implications and Contributions: This paper is the first acceptability study of a technology based
sexual health risk-reduction program among low-income South American adolescents. Findings enhance
understanding of pregnancy and STD prevention interventions by demonstrating participants’ desire for
self-design and implementation, and highlight their importance through a lack of baseline adolescent
sexual health knowledge.

Lack of sexual health education is a barrier to health
access, empowerment and autonomous health decisions
among adolescents, as evidenced by the number of preg-
nancies and sexually transmitted diseases (STDs) annually
diagnosed. Worldwide, 16 million girls aged 15-19
become pregnant each year [1-3], with 95% occurring
in low and middle-income countries [1, 3—5]. Adolescent
pregnancy can present danger to the mother and child,
including depression [6], unsafe abortion, preterm deliv-
ery, and child stunting [1, 7]. Poor adolescent mothers are
especially at-risk for early exit from educational programs
[1, 8-9], social stigmatization [10-12], partner violence
[13-14], and cyclic poverty [1, 9].
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Latin America and the Caribbean is the region with
the highest adolescent pregnancy rate after Sub-Saharan
Africa, and the only in which adolescent fertility has
increased in recent decades [14]. Projections indicate
that by 2020, adolescent fertility in Latin America will be
highest in the world and remain stable until 2100 [14].
Ecuador yields the highest rate of adolescent pregnancy
in South America at just over 20% [16]. Among poor com-
munities, this figure reaches levels of 30% [17], and half
of Ecuadorean women aged 18—24 have at least one child
[16]. Though Ecuador has made significant advances by
halving the adolescent pregnancy rate over the last forty
years, these rates have slightly increased during the last
decade [17].

Lack of sexual health programs is also linked to STD
transmission [18—19]. Ecuadorean youth are especially
at-risk, as more than half of newly diagnosed STDs in Latin
America are among adolescents [2], and societal stigma
can delay detection and treatment [20-21]. Despite
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increased contraceptive access and use in Ecuador over
the last two decades [16], rates of adolescent pregnancy
and STD transmission have not significantly declined, and
in some years have actually risen [15, 22].

Even with increased access to health resources, many
youths have difficulty accessing and communicating with
their healthcare providers [23]. With the stigmatization
of sexual health conversations, taboo social perceptions
[19, 21], and a lack of mainstream programs focused on
health empowerment [18], many Ecuadorian adolescents
lack essential sexual health knowledge and accurate infor-
mation sources [15].

Technology could be useful in disseminating sexual
health information to Ecuadorian youth. Latin America
has a rapidly growing internet population, with adoles-
cents using social media at the highest rates [24]. Previous
research has shown youth prefer trusted technology
rather than face-to-face meetings, due to its anonymity
and privacy [23, 25], and multiple programs in the United
States and Africa have shown the efficacy of technology
implemented health education [4, 25-30]. Despite these
successes, no studies have examined a low-income South
American community regarding the acceptability of an
adolescent sexual health risk-reduction program, nor
engaged participants before program implementation.

Before designing a program, it was important to deter-
mine student interest, technology use and gaps in sexual
health knowledge. We believed it useful to engage adoles-
cents beginning with the design stage to empower them
as agents in their own care. We investigated sexual health
knowledge and technology use among adolescents in
Cumbaya and Lumbisi, Ecuador; two regions outside of
Quito. This setting was ideal because of the disproportion-
ately high adolescent pregnancy rates. Specifically, this
study sought to: (a) examine access to sexual health infor-
mation; (b) determine baseline sexual health knowledge;
and (c) identify the acceptability of a technology based
sexual health risk-reduction program among adolescents.

Methods

This mixed methods study was completed between
September and November of 2016 as part of the Lati-
tude-0 Ecuador Research Initiative of the Universidad San
Francisco de Quito (USFQ), in collaboration with USFQ
Medical School. Two low-income schools in Cumbayd and
Lumbisi, Ecuador were selected as data collection sites. All
participants spoke Spanish, with some being bilingual in
Kichwa. Study procedures were approved by the Comité
de Etica de Investigacién en Seres Humanos at USFQ (IRB),
the participating schools, and supervisory school districts
prior to data collection.

Quantitative

Sexual health knowledge, attitudes and practices, infor-
mation sources, and technology use were collected via
a self-administered, pen and paper survey. The survey
consisted of three sections and 26 questions. Section
one covered socio-demographic characteristics (e.g.,
gender, age, race). Section two included questions about
technology access (e.g. cell phone), social media forms, and
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usage frequency. Access to cellular phones was assessed
with yes or no questions, and social media frequency was
determined by ranking. Section three focused on sexual
health knowledge, attitudes and practices.

The preliminary questionnaire was reviewed by native
Spanish speakers, and pre-tested by 20 youth to identify
problems with phrasing and flow.

Letters to parents were distributed in three rounds
with the purpose to introduce families to the project and
obtain parental consent for participation. Since parental
approval was necessary, selection bias of participants from
families more willing to engage sexual health topics was
possible. Consent was obtained from 252 students. In the
first round of consent collection, 48 forms contained illeg-
ible signatures, and these students were not identified.
Forms were altered to include student’s printed name
and grade level for accurate identification in the final two
rounds of consent collection. The response rate at school
1 was 17.4% and school 2 was 5.3%.

School administrators assisted with data collection by
calling students with parental consent from class to com-
plete the 15-minute survey. Three rounds of quantitative
data collection took place resulting in a total of 204 par-
ticipants. Medical students served as research assistants
and answered participants’ questions.

Survey data were entered into Excel, examined and
cleaned. Statistical analyses were conducted using
SPSS v.20 and statistical significance was set at a value
of p < 0.05. Data and distributions were examined for
outliers, abnormal values, missing data, and normality.
Analyses by site and gender were conducted. Mean and
standard deviations for continuous variables, and percent-
ages for nominal data were determined.

Qualitative

Following quantitative data analysis, three focus groups
were conducted with participants from school 1. Two
female groups of 11-12 (group 1) and 13-14 years of
age (group 2), and one male group of 13-14 years of
age (group 3) constituted each group. Criteria for selec-
tion were groups between 6 and 12 adolescents of the
same grade level and gender. Participants were randomly
selected by school administrators from students with
parental consent. A semi-structure script was developed
to extrapolate information from the questionnaire, and
was preapproved by the IRB at USFQ. Question topics
included: technology use, after-school activities, per-
ception of opposite gender's sexual health interest, and
sources for health knowledge. Focus groups allowed par-
ticipants to suggest ideas for design of a sexual health
risk-reduction program. Probing questions were used
to encourage elaboration from participants. The focus
groups were moderated by researchers, audio recorded
and notes were taken in Microsoft Word.

During qualitative data analysis, audio tapes were tran-
scribed verbatim into Word. An audit trail was established
that consisted of tapes, notes, and transcripts. Transcripts
were read multiple times to achieve immersion and
identify recurrent themes. The method of qualitative data
analysis was content analysis [31].
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Results

Quantitative

Sample Characteristics

The sample was 46.1% female and 52.5% male (Table 1).
The age ranges (11-18 years) and mean age (14.9 years)
was the same for male and female participants. Age of
participants between schools was statistically significant
(p-value = 0.003); the mean age of participants at school 1
was 14.7 (SD 1.96) and 15.8 years at 2. (SD 1.16).

Gender between schools was significant (p < 0.001),
as 93.3% of the school 2 sample was male. After age 13,
school 2 is all male. Approximately 94% of participants
self-identified as mixed race (mestizo), 2% as indigenous,
and the remaining 4% as white, Afro-Ecuadorean, or
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other. Differences were noted in the socioeconomic status
of the students from school 1 and 2. School 1 is a public
school with 1,000 students from low-income families.
School 2 is 95% male and is a private secondary school of
550 students from families with more resources.

Nearly 66% of the participants (n = 134) had a personal
cell phone, though only 39.2% owned a smartphone.
Slightly more respondents could receive text messages
(68.1%, n = 139). Across schools, participants reported
similar rates of phone ownership.

Nearly 27% (n = 54) reported being sexually active, with
the mean age of first sex at 14.9 (SD 1.4). There was a large
range (9 to 17 years old) in self-reported age of first sexual
experience. Among participants younger than 15 years

Table 1: Demographic Characteristics and Sexual Health Knowledge of Schools 1 and 2.

Total School 1 School 2
Number of participants; n (%) 204 174 (85.3%) 30 (14.7%)
Age; years (SD) 14.8 (+1.8) 14.7 (2.0) 15.8 (£1.2)
Gender; n (%)**
Female 94 (46.1%) 92 (52.9%) 2 (6.7%)
Male 107 (52.5%) 79 (454%)  28(93.3%)
Race; n (%)
Mestizo 192(94.1%) 166 (95.4%) 26 (86.7%)
Indigenous 4(2.0%) 4(2.3%) 0 (0.0%)
White 1(0.5%) 1(0.6%) 0 (0.0%)
Afroecuadorian 1(0.5%) 1(0.6%) 0(0.0%)
Other 2 (1.0%) 0 (0.0%) 2 (6.6%)
Phone access; n (%)
Has personal phone 134 (65.7%) 63 (67.0%) 71 (66.4%)
Has smartphone 80 (39.2%) 33(35.1%) 47 (43.9%)
Can receive text messages 139 (68.1%) 116 (66.7%) 23 (76.7%)
Sexual Activity/Knowledge; n (%)
Is sexually active 54 (26.5%) 35(20.1%) 19 (63.3%)*
Is sexually active, >15 years old 2 (1.0%) 2 (1.1%) 0(0.0%)
Is sexually active, <15 years old 52 (44.4%) 3(19.0%) 19 (65.5%)*
Access to contraceptives 77 (37.7%) 57 (32.8%) 20 (66.6%)**
Always uses protection during sex 35 (39.8%) 25 (39.1%) 10 (41.7%)
Sometimes uses protection 27 (30.7%) 7 (26.6%) 10 (41.7%)
Never uses protection 26 (29.5%) 22 (34.4%) 4(16.7%)
Knows it is possible to prevent pregnancy 172 (84.3%) 144 (82.8%) 28(93.3%)
Knows how to prevent pregnancy 154 (75.5%) 134 (77.0%) 20 (66.6%)
Could list at least one way to prevent pregnancy 170 (83.3%) 147 (84.5%) 23(79.3%)
Could list multiple ways to prevent pregnancy 95 (46.6%) 84 (48.2%) 11 (37.9%)
Access to STD information (HIV, Zika, etc.) 131 (64.2%) 111 (63.8%) 20 (66.6%)
Correctly identified how STDs are transmitted 73 (35.8%) 66 (37.9%) 7 (23.3%)

n=number, % = percent, SD = standard deviation, STDs = sexually transmitted diseases. * p < .05. ** p <.01. Cumbayd and Lumbisi,

Ecuador, November 2016.
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old, only 1% reported being sexually active, while 44% of
those 15 to 18 years old reported being sexually active.

Sexual health knowledge, attitudes, and practices

Only 77 participants (37.7%) reported being able to
access contraceptives, though adolescents at school 2
were significantly more likely to report access than those
at school 1 (p = 0.009). Reported contraceptive use was
low, with only about 40% of students reporting that they
“always used protection during intercourse’, and nearly
30% of participants reported “never.” Most reported that
they knew it was possible to prevent pregnancy. More
than 80% identified one method of contraception, but
less than half could name multiple. Although nearly 65%
of the participants reported access to information about
STDs, including HIV and Zika, only about 35% correctly
identified how STDs are transmitted.

Sexual health resources

Nearly 85% (n = 173) of participants reported having
received sexual health education (Table 2), with female
participants more likely than male participants (p = 0.006).
The vast majority (87.3%) desired more information, and
females were significantly more likely to want more infor-
mation than their male counterparts (p = 0.001).

Our sample reported that parents (62.7%), friends
(18.6%) and siblings (12.3%) were sources of sexual
health information. Female participants were more likely
to consult their parents (p = 0.018), whereas males were
more likely to seek advice from friends or siblings.

Less than one-fifth of students (16.2%) indicated they
would ‘always be comfortable” to ask their parents a
sexual health question, while a majority (51%) reported
only feeling comfortable “sometimes”. Many participants
reported “never feeling comfortable” asking a question
(n=37).

Access to health professionals

Adolescents reported a lack of access to health profession-
als to consult regarding their health questions. Less than
15% (n = 28) of participants reported “always having easy
access to a doctor”. Only 4% (n = 8) reported to “always
be able to speak with a doctor outside of planned visits,”
and 126 respondents (61.8%) reported “never”. Only
8% responded “doctor” from a multi-selection (parents,
doctor, friends, sibling, teacher) as someone they contact
and trust regarding their sexual health questions. Only
8 participants mentioned a non-relative medical profes-
sional as the person they consulted the last time they had
a sexual health related question. There were more adoles-
cents who reported not asking anyone (n = 10), than those
who consulted a physician.

Desire for program

When asked about a sexual health risk-reduction program
through technology, almost 80% (n = 162) of participants
said they would “definitely” or “occasionally” utilize such
a program, and less than 4% (n = 7) indicated they would
“never.” Response rates were similar across gender. Of the

Reynolds et al: Exploring the Use of Technology for Sexual Health Risk-Reduction among

Ecuadorean Adolescents

134 participants with a personal cell phone, (Table 1),
nearly 80% (n = 107) provided contact information for
a follow-up study for pre-testing of the program. More
than 30% of participants (n = 65) wrote a sexual health
question in the write-in section. Nearly 80% (n = 160)
wrote-in information they would like such a program to
provide, and approximately 40% of participants (n = 82)
provided suggestions for program design. Requested top-
ics included pregnancy prevention, STDs, and self-care,
while most suggestions for design focused on relatability,
“keeping it light", and supplementary health lectures by
medical students (Table 3).

Facebook was the technology with the greatest num-
ber of users and most frequent use, with around 58%
(n = 119) of participants reporting daily use, and only
4.4% (n = 9) reporting never using Facebook (Figure 1).
Second in user number, text messaging (n = 131) had
16 more than WhatsApp. WhatsApp was second most
frequently used with 25.5% daily users compared to text
messaging's 14.7%, but also 43.6% of participants never
used WhatsApp. Instagram, Snapchat, and Twitter were
used significantly less than the three other modes of
technology, with daily uses at 13%, 5%, and 3%.

Qualitative

Sexual health

Focus group responses supported and clarified the quanti-
tative survey data. Despite high numbers reporting having
received sexual education (84.8%), participants had only
received a one-time lecture from the local clinic. As one
participant said:

“At the beginning of last year we had a lecture about
how to protect ourselves, different preservatives,
and pregnancy prevention from the health center..
after that talk they have not returned for another

”

one.

There was no continual school or clinic-sponsored sexual
health education program. Aside from this one-time talk,
students receive no formal sexual health education.

Information sources

The majority of participants consulted parents regarding
sexual health questions, but there were barriers to these
discussions:

“I've spoken a bit with my mom about menstruation
and how not to become pregnant. It's something
complicated to bring up. They say we should study,
and that we shouldn't involve ourselves in these
types of things.”

Nor was there much conversation within the school. The
school has a female psychologist on-staff, but few have used
her as a resource (Table 3). There was no doctor on staff.
When questioned about the other gender’s perception of
sexual health, female participants reported low interest
among their male counterparts. As one female stated:
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Total Male Female
Received sexual health education; n (%) 173 (84.8%) 84 (78.5%) 89 (94.7%)**
Want more sexual health information n (%) 178 (87.3%) 82(78.1%) 91 (96.8%)**
Persons consulted regarding sexual health questions; n (%)
Parents 128(62.7%) 59 (55.1%) 67 (71.3%)*
Friends 38(18.6%)  22(20.6%) 16 (17.0%)
Brother/sister 25 (12.3%) 16 (15.0%) 8 (8.0%)
Doctor 17 (8.3%) 9 (8.4%) 8 (8.5%)
Teacher 7 (3.4%) 4(3.7%) 3(3.2%)
Other (Family members, internet, no one) 21(10.3%) 10 (9.3%) 1(11.7%)
Who did you consult the last time you had a question about sexual health? n (%)
Parents 119 (58.3%) 59(55.1%) 60 (63.8%)
Friend 16 (7.8%)  11(10.3%) 5 (5.3%)
Sibling 15 (7.4%) 10 (9.3%) 5 (5.3%)
No one 10 (4.9%) 8 (7.5%) 2(2.1%)
Personal investigation (literature, internet, health talk) 10 (4.9%) 4 (3.7%) 6 (6.4%)
Doctor 8(3.9%) 1(0.9%) 7 (7.4%)
Teacher 5(2.5%) 2 (1.9%) 3(3.2%)
Aunt/Uncle 5 (2.5%) 4 (3.7%) 1(1.1%)
Other (Family members) 16 (7.8%) 12 (11.2%) 4(4.3%)
Comfortable asking parents a sexual health question n (%)
Always 33(16.2%) 4(13.1%)  18(19.1%)
Sometimes 104 (51.0%)  71(66.4%) 62 (66.0%)
Never 37(18.1%)  37(18.1%) 14 (14.9%)
Easy access to physician for sexual health question n (%)
Always 28(13.7%)  13(12.1%)  15(16.0%)
Sometimes 106 (52.0%)  52(48.6%) 52 (55.3%)
Never 69 (33.8%)  42(39.3%) 26 (27.7%)
Can speak to a physician outside of an appointment n (%)
Always 8(3.9%) 4(3.7%) 4(4.3%)
Sometimes 63(30.9%) 31(29.0%)  32(34.0%)
Never 126 (61.8%) 68 (63.6%) 58 (61.7%)

Would you participate in a sexual health education program through technology, which connects
you with a doctor to answer your questions and provide information? n (%)

Yes
Occasionally
Maybe

Never

130 (63.7%)
32 (15.7%)
32 (15.7%)
7 (3.4%)

62 (58.5%)
22 (20.8%)
19 (17.9%)

3(2.8%)

n=number, % = percent. * p <.05. ** p <.01. Cumbaya and Lumbisi, Ecuador, November 2016.

65 (70.7%)
0 (14.1%)
3(14.1%)
4 (4.3%)

“In some cases, I think [boys] would ask questions
[about sexual health] because this information
would help them with their girlfriends. But that is
not all of them, there are only a few.”

Worth noting was that male participants refused
to answer the question and were hesitant to
answer most others, despite questioners’ enco-
uragement.
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Table 3: Focus group topics, Responses and Relevance to Quantitative Data and Program Design.

Topic

Researcher Observations and Participant Responses (")

Relevance

Sexual health

- Received a one-time health talk from the local clinic about

- Clarified quantitative data, that though

knowledge pregnancy prevention. >80% received sexual health education,

- Little information from the school about STDs, it is not sufficient or continual.
contraceptives, and self-care. - Revealed a gap with males in not

- Females identified many methods of contraception, males only contraceptive access, but also
only knew of condoms. knowledge.

- “In natural sciences, they explained a little about these
themes..including puberty, how to not become pregnant, and
the diseases we could catch.”

Information - Only 4 of 32 have consulted the school psychologist about - Confirms that parents are the most
sources sexual health. common source of sexual health

- There is no doctor on staff. knowledge.

- “I have spoken a little [with my parents] but really we haven't - Reveals that most ask their parents
spoken that much. With my mom we talk about it all but not only about topics of puberty, not sexual
that much with my dad.” practices.

- “Yes, we've spoken a little. Mostly things like how to take care
of myself.”

- “I talked to my mom during my last menstruation. She told
me how to take care of it and I have talked to her about that.”

Information - All participants reported they have not received sufficient - Participants desire more sexual health
desires sexual health information. information; confirms quantitative data.

- 27 of 32 participants reported they would like to receive - Desire pregnancy prevention, STD and
more sexual health information. self-care information; confirms write-in

- Desired biweekly lectures from medical students to discuss responses.
sexual health. - Program design suggestions confirm

- Participants recommend the program be “cool, fun and write-in responses, that students want
relaxed” and “relatable to students.” the program to be relatable and fun.

- “They have not given us sufficient information.”

- “I'would like to receive information about everything we are
talking about. All of it! In my house, neither, we don't discuss
these topics. My parents tell me it's important to know about
these things, but we have never discussed them.”

- “I'would like more information about how to take care of
myself. How to prevent pregnancy.”

Technology - Younger groups prefer Facebook for its accessibility. - Preference for WhatsApp over text mes-
preference - Older group prefers WhatsApp for its privacy. saging for asking private questions.

- Preference for WhatsApp over text messaging. - Suggests a joint-system with Facebook

- There is a wide range in cell phone access according to age. to upload public information and What-

- All participants had computer access. sApp for private inquiries.

- 31 of 32 participants have Facebook and use Messenger feature. - Privacy concern differences, with

- Facebook Messenger was identified as appropriately private. older participants more conscious of

- “I think yes, I would like access to a Facebook page with anonymity.
doctors’ cell phone numbers because this would serve some - Difference in technology access and
people without phones. And they could decide what they sexual behaviors suggest age-dependent
want to see and others they don't.” curriculum.

- “I'would use the cell phone messaging because it is much - High Facebook usage confirms
more private.” quantitative data.

- “WhatsApp is better because..I don't know..I use it more.”

Other - Female participants enthusiastically responded “no” when - Female participant perception agrees
gender'’s asked if their male counterparts have the same interest as with quantitative responses that
interest them in sexual health information. females are more interested in sexual

- “Boys are not interested in such topics [on sexual health].” health topics than male participants.

- “Boys only look for mischievous things.” - Lack of knowledge regarding the other

- Male participants refused to answer the question about gender's sexual health interest shows
females, stating “there is not confidence to say.” little communication between each

population.
After school - Most participants were excited to spend afternoons at a - Lack of scheduled activities and partici-
activities sexual health lecture. pant recommendations suggest hosting

- Male participants used the computer an average of 2 hours

per day, while a little more than half had daily exercise.

afternoon medical student lectures.

(Contd.)
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Relevance

- Less than half of female participants reported daily exercise.
- “l usually go home, maybe watch television, talk on the

phone or take a nap.”

- Future studies could focus on designing
recreational and exercise opportunities.

Fear to speak

- Younger participants were much less willing to talk.
- Participants checked for social cues from other participants

before responding.

- The male group was particularly hesitant. Responses required

calling individual participants by name, which usually led to
one-word responses.

- Later conversations with the school psychologist confirmed a

lack of confidence among students, and a classroom dynamic

- Older adolescents could be abler in
their health.

- Male participants could require a
specifically designed program to engage
them.

- Studies could focus on classroom
empowerment.

- Empowerment and autonomy should

to encourage passive learning.

Cumbaya, Ecuador, November 2016.

be part of a well-designed intervention.

Cumbayd and Lumbis{, Ecuador, November 2016
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Figure 1: Total Participants and Frequency of Social Media Use.

Every student in the focus group felt that they had not
received sufficient sexual health information:

“Yes | want more information because some topics
nobody has told us about, and sometimes the
people you ask don't have the answers or you can't
speak to parents about it.”

When a technology based sexual health program was
explained to the students, all indicated a desire to par-
ticipate. Most said they wanted “all the information,” but
pregnancy prevention and self-care were highlighted top-
ics.

All participants had computer access, and most used
Facebook. The majority of older participants had personal
cell phones, while less than half in the younger groups
did. Group 2 expressed privacy concerns, and stressed
complete anonymity, though privacy concern was not
raised by the younger groups.

Most students reported having no recreational activi-
ties after classes, and almost all requested supplementary
sexual health talks by medical students. Participants

recommended the program be “cool, fun and relaxed” and
“relatable.” There was a clear social fear in answering most
questions, especially with the male participants and even
among non-stigmatized topics.

Discussion
This study is the first in Latin America to examine
adolescent attitudes to a technology based sexual health
program. Findings revealed four main themes. First, there
is a strong desire among Ecuadorean adolescents for a
technology based sexual health risk-reduction education
program. Quantitative results, the many qualitative write-
ins, and participants who provided contact information
for a pre-trial showed substantial interest for participation
in program design. These findings alongside successful
community-based-health-programs [32] suggest that par-
ticipants should be engaged in the program'’s planning.
Second, results showed a lack of knowledge and reliable
sources of accurate sexual health information. There was
a gap in STD knowledge and contraceptive usage and
access. While most understood the basics of pregnancy
prevention, many participants still requested related
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information. These topics should be integral to a proposed
program. Participants lacked health information sources,
as most consult their parents, yet feel uncomfortable dis-
cussing topics outside of puberty. Few participants had
access to their physician outside of appointments, and
neither school offered continual sexual health education.
Along with participant desires, the lack of knowledge and
information sources suggests the need for an education
program as a reliable source for health information. The
higher rate of contraceptive access at school 2 supports
research showing the relationship between socioeconomic
status and health resources. These differences could also
be due to the heavily male sample of school 2, which can
access condoms without a prescription, while females
require a prescription for all commonly used birth control.

Third, findings support exploring the development of
a technology based sexual health risk-reduction program
through a joint-Facebook, WhatsApp program. This pro-
gram could (a) reach the greatest number of students on
the most frequent basis; (b) include users from the desired
age range of 11-18; (c) assure participant anonymity; and
(d) quickly distribute health information. Health providers
could use the public Facebook portion to upload health
information and announce medical student lectures,
while providing their WhatsApp messaging information
through the Facebook page gives students a secure line for
personal inquiries. Though they are used at similar rates,
qualitative responses revealed a preference for WhatsApp
compared to text messaging. These connections would be
established to give students more access to health profes-
sionals, and more resources for autonomy in sexual health
education.

Differing responses between age groups suggest offer-
ing age-specific programs. The write-in survey responses
for 15—18 year-olds showed greater specificity of desired
information, and these participants were more likely to
self-report sexual activity, which could require a different
approach. Future studies should evaluate if age-specific
programs could be more effective in disseminating sexual
health information. Given privacy concerns and higher
phone usage among older students, the 15-18-year-old
program could develop the private WhatsApp portion,
while the 12—14-year-old program would primarily use
Facebook.

Per the participants’ recommendation, medical student
health lectures could be implemented alongside a
technology program. Studies evaluating sexual health
education have shown that programs which prioritize
empowerment [9, 33] and peer mentorship [3, 20, 26]
are more effective than traditional classroom approaches.
Introducing positive role models could increase participa-
tion, and give medical students opportunities to volunteer
and develop skills useful for physicians. School schedules
allow for afternoon lectures, which all focus group partici-
pants reported interest in attending.

Fourth, the hesitance of focus group participants to
respond in front of their peers and conversations with
school staff demonstrate a lack of self-confidence and
empowerment. Teachers could be more proactive in
engaging student discussion, rather than having them
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passively receive information. By encouraging classroom
discussions, students can become more self-confident and
self-aware, both of which are crucial for adolescent devel-
opment and engaging sexual health topics.

It is crucial that the program, though a collaborative
between health professionals and students, be owned
by the youth. Focus groups revealed that participants
lacked areas to socialize outside of school, and research
has shown structured after school programs can lead to a
reduction in sexual risk-behaviors among adolescents [34].
A program for youth to obtain health information while
cultivating social skills could reinforce positive behaviors
and discourage negative ones. Empowerment through
participation must be key to program design. Active par-
ticipation avoids the vertical teaching model observed
in schools by focusing on student learning outcomes. By
requiring participation and focusing on student desires,
participants can begin to feel more empowered in their
health decisions.

This information combined with the gaps in knowledge
suggest that health information should include: pregnancy
prevention beyond condoms, obtaining contraceptives,
STDs, self-care, autonomy, and empowerment. Designed
as a Facebook-WhatsApp system, this program could be
highly attractive and frequently utilized by Ecuadorean
youth as a reliable source of sexual health knowledge.

There were several limitations to this study. First, the
differences among the two sampled populations suggest
varied results across schools. Because of this, general-
izability of results is limited. Second, this study did not
evaluate health providers’ interest, a necessary piece to
the proposed program. Future studies should focus on
providers’ suggestions, perspectives and desires for such
a program. Only a small percentage of students obtained
parental consent for participation. This affects sample size,
and reflects former studies in Ecuador [35] which suggest
the need to engage entire families in sexual health educa-
tion, as many participants reported barriers to conversa-
tions with their parents. Fourth, males were less likely to
contribute during focus groups, which could have skewed
qualitative data to female perspectives. Future studies
could focus on effective methods to engage male adoles-
cents in sexual health discussions.

Despite these limitations, our study adds to the grow-
ing literature on technology based sexual health risk-
reduction programs [4, 25-30]. Gaps in health knowledge
and reliable sources of health information throughout
this study contribute to studies showing a lack of sexual
health education among poor communities, thereby
increasing risk for adolescent pregnancy and STI transmis-
sion [3, 16, 21]. For the first time, this project studied Latin
American adolescents, and engaged participants from the
beginning acceptability stages rather than reviewing a
program after implementation. Our findings, which show
an intense desire from participants to self-design the pro-
gram, suggest a new approach to the emerging field of
technology based education, which engages adolescents
throughout all stages of the program. It is crucial to con-
tinue to explore this approach, as more technologies are
discovered as effective measures to engage adolescents,
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and as community-based-participatory-research becomes
more common [32]. Youth throughout Latin America will
continue to be at-risk for unplanned pregnancy, STD trans-
mission and other harmful outcomes, so long as they lack
reliable sources of health information. This study provides
important implications for the desire, need, and accept-
ability of a technology-based sexual health risk-reduction
program as a legitimate public health intervention for
adolescents.
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