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Uso de smartphones para mejorar las conductas de cuidado en salud
sexual en jovenes en riesgo de VIH
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Torres?@, Marfa G. Moreno-Monsivais?@, Nancy Rodriguez-
Véazquez!@, Roxana Martinez-Cervantes!@, Adriana M.
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Y Facultad de Enfermerta Unidad Torreén, Universidad Auténoma de Coahuila.
Coahuila, México.

2 Facultad de Enfermeria, CIDICS, Universidad Auténoma de Nuevo Ledn, Nuevo
Leén. Mézico.

Abstract.

In Mexico, young people continue to experience problems due to a lack of
correct and consistent condom use during sexual intercourse. Objective: to
evaluate the effect of a randomized controlled clinical trial with the use of
smartphones to increase safe sex intentions and safe sexual behavior. Methods:
experimental design with two treatment groups with 177 young people who
requested the rapid HIV test in a non-governmental organization in the city
of Monterrey, Mexico. The experimental group was given Respect M-Health
with the use of mobile devices; the control group was given similar counseling
without the use of mobile technology and 8 pencil and paper instruments
were used. Results: the effect of the experimental group was greater in
safe sexual behavior reflected in the means at pre-test M=64.80 (SD=1.86),
post-test M=85.33 (SD=1.54), and at 30 days M=87.40 (S5D=1.52), and in the
safe sex intentions factor at pre-test M=78.50 (SD=3.07), post-test M=94.70
(SD=2.46), and at 30 days M=95.74 (SD=2.29). Conclusions: Smartphone
use was an effective tool as a support to increase safe sexual behavior in youth.
Resumen.

En México, los jovenes siguen presentando problemas debido a la falta de
uso correcto y consistente del preservativo durante las relaciones sexuales.
Objetivo: evaluar el efecto de un ensayo clinico controlado y aleatorizado
con el uso de teléfonos inteligentes para aumentar las intenciones de sexo
seguro y la conducta sexual segura. Métodos: disefio experimental con dos
grupos de tratamiento con 177 jévenes que solicitaron la prueba rapida de
VIH en una Organizacién no Gubernamental en la ciudad de Monterrey,
México. Al grupo experimental se le brindé Respeto M-Salud para el uso de
dispositivos méviles; al grupo control se le entregd una herramienta similar,
pero sin el uso de tecnologia mévil, y se utilizaron 8 instrumentos de lapiz y
papel. Resultados: el efecto del grupo experimental fue mayor en la conducta
sexual segura reflejado en las medias del pre-test M=64.80 (SD=1.86),
post-test M=85.33 (SD=1.54) y a los 30 dias M=87.40 (SD=1.52); y en
el factor de intenciones de sexo seguro, se reflej6 de esta manera en el
pre-test M=78.50 (SD=3.07), post-test M=94.70 (SD=2.46) y a los 30 dias
M=95.74 (S5D=2.29). Conclusiones: El uso de teléfonos inteligentes fue una
herramienta eficaz como apoyo para aumentar la conducta sexual segura en
los jévenes.
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1. Introduction

The human immunodeficiency virus (HIV) produces a
progressive deterioration of the immune system in the
human body causing immunodeficiency, which causes a
deficiency in the fight against diseases, while acquired
immunodeficiency syndrome (AIDS) is a term applied
to the most advanced stages of HIV infection (WHO,
2022). Globally, AIDS in 2016 alone was the cause of
55.000 deaths in young people, and it has been quanti-
fied that every hour, thirty new HIV infections are reg-
istered (United Nations International Children’s Emer-
gency Fund [Unicef], 2017). In Mexico, one out of every
three people with HIV is unaware they have it, accord-
ing to the National Center for HIV/AIDS Prevention
and Control of Mexico (Centro Nacional para la Pre-
vencién y Control del VIH/SIDA [CENSIDA], 2014b).
Young people between 18 and 24 years of age are es-
pecially vulnerable because HIV is acquired mainly in
youth, with a proportion of 33.5% of cases in this age
group, as well as 95.1% of registered cases in which sex-
ual transmission is the main route of transmission.

One of the most evident risk behaviors adopted by
young people in the exposure to HIV is the lack of cor-
rect and consistent use of condoms during sexual inter-
course (Herndndez-Torres et al., 2019). The National
Health and Nutrition Survey of Mexico refers that Mex-
icans begin sexual life at 17 years of age; 32.4% of those
who began sexual life mentioned not using any type of
contraceptive method, of which 46.1% of males said they
do not like to use them, while 32.8% of females men-
tioned that they do not agree to use any contraceptive
method (Encuesta Nacional de Salud y Nutricién [EN-
SANUT], 2012). It is important to mention that con-
doms are currently the main effective strategy to pre-
vent HIV infection (Programa Conjunto de las Naciones
Unidas sobre el VIH/SIDA [ONUSIDA], 2015).

Not only condom use is important to review in the
sexual behavior of young people, as the literature re-
ports cognitive and behavioral variables involved in sex-
ual risk behavior (SRB), which is defined as the exposure
of the individual to a situation that may cause harm to
their health or the health of another person especially
through the possibility of acquiring a sexually transmit-
ted infection (STI), or generate a situation of unwanted
pregnancy (Garcia et al., 2012). Theoretically, there
are variables related to SRB, such as those that can
be explained through the Integrative Behavioral Model
(Eggers et al., 2016; Fishbein, 2000). This theoretical
proposal mentions that not feeling susceptible to HIV en-
courages sexual risk behavior (Fishbein & Ajzen, 2011;
Glanz et al., 2008). Attitudes towards safe sex is another
variable that is related to SRB: here young people are
not able to avoid sexual risks and tend to promiscuity
by engaging in sexual encounters without using barrier
methods (Bleakley et al., 2011; Eggers et al., 2016). In

this sense, the partner support norm for safe sex refers
to the influence of friends or family; usually in such in-
fluences the first knowledge about sexuality is acquired
(Fishbein & Ajzen, 2011). Lack of self-efficacy to nego-
tiate and practice safe sex affects young people because
they are usually not able to acquire or purchase con-
doms and bring them with them for sexual intercourse
(Bandura, 1990; Devine-Wright et al., 2015).

On the other hand, knowledge affects young people,
as they have problems and errors to use condoms cor-
rectly and thus avoid being exposed to HIV infection
(Chandran et al., 2012; Coyle et al., 2012; Glanz et al.,
2008). The other variable related to SRB is the lack
of safe sex intentions; if young people are not likely or
disposed to use condoms, they are unlikely to change
their risk behavior (Eggers et al., 2016; Espada et al.,
2016). It is known that many young people avoid us-
ing condoms because they identify barriers to condom
use; most notably that when they use condoms they per-
ceive a loss or change in pleasure, sensation or orgasm
(Bernard et al., 2013; Geter & Crosby, 2014; Song et
al., 2009). Ultimately, the main factor for young people
to remain infected with HIV is sexual risk behavior and
that is when they do not consistently use condoms in
every sexual relationship (Yzer, 2012).

According to international organizations and the Na-
tional Guide for HIV/AIDS Prevention in Mexico, it
has been recommended to address the problem of SRB
through effective interventions (Babor et al., 2001; CEN-
SIDA, 2014a; UNAIDS, 2016). An intervention refers
to a treatment, therapy, procedure or actions, imple-
mented by health professionals to individuals or clients
in a particular situation to bring the person to achieve a
desired state of wellness (Sidani & Braden, 2011). Cur-
rently, there are interventions of proven effectiveness,
such as face-to-face interventions with the use of tra-
ditional teaching methods, which have proven effective
in reducing sexual risk behavior in young people (Mues-
sig et al., 2013; Rhodes et al., 2007; Schnall et al., 2015;
Yzer, 2012).

However, some of the most effective interventions do
not have interactive or technological resources (CEN-
SIDA, 2014b; WHO, 2011; Schnall et al., 2015). Based
on the Internet Association of Mexico, the internet is
particularly well suited for making sexual health promo-
tion accessible to young people, as internet and smart-
phone use is part of young people’s everyday lives, and
there is no other age group today with greater use of
these communication platforms than young people (Aso-
ciacién de Internet [AIMX], 2020). Due to this need, the
following study question was posed: What is the effect
of Respect M-Health (RMH), a randomized controlled
trial, with the use of smartphones to increase safe sex-
ual behavior in youths at risk for HIV? Therefore, we
proceeded to postulate the following study hypothesis:
young people who participated in RMH reported higher
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safe sex intentions and safe sexual behavior compared
to the control group.

2. Methods

A randomized controlled clinical trial was conducted to
evaluate the effect of a smartphone intervention to in-
crease safer sex intentions and safer sexual behavior in
youth at risk for HIV, using systematic probability sam-
pling calculated in the nQuery Advisor 7. 0, with a sig-
nificance of .5, a median effect d = .50, a power of 90%
and a non-response rate of 10%, to finally obtain a sam-
ple of 154 young people at risk of HIV randomly assigned
to two groups, the control and experimental. The esti-
mated effect size was medium because the variables con-
templated in the study have previously been reported to
have explained variance of the phenomenon of interest
with predictive interrelationships (Espada et al., 2016);
the participants were recruited in a non-governmental
organization (NGO) in the city of Monterrey, Nuevo
Leon, Mexico (Cohen, 1988; Grove et al., 2013). Inclu-
sion criteria for the study included young people aged
18 to 25 years, single marital status, having vaginal, oral
or anal sexual experience, not having used a condom on
any occasion in the last three months, having voluntar-
ily requested a rapid HIV test with a negative result,
not living with a sexual partner, and knowing how to
open web pages with a mobile device. The exclusion
criteria included having participated in a similar study
in the last 12 months, being under medical treatment
with antidepressants, being a pregnant women, having
a positive result to the rapid HIV test, and having plans
to have children in the next three months at the time
of data collection. Adolescents were not included be-
cause in Mexico HIV is mainly acquired in young people,
since it is at this age when they acquire greater risks
in sexual behavior (CENSIDA, 2014a). A battery of
8 self-administered pencil-and-paper instruments with
sufficient reliability and relevance for the purpose of the
study was used (see Table 1).

2.1 Procedure

The study was conducted from November 2017 to March
2018. We had the approval of the ethics committee with
protocol number 19CEI024201141127, as well as the per-
mission of the NGO for data collection. The Epidat 3.1
program was used to assign the groups to treatment
with the random number tool; using a list of appoint-
ments, participants were recruited based on the numbers
obtained. Facilitators were trained to avoid the prin-
cipal investigator knowing the group assignment, and
they were also trained separately to deliver a counsel-
ing model, one using mobile devices (Respect M-Health)
and the other without the use of technology. In addition,
the facilitators, as well as the participants, did not know
in which group they were assigned. This was notified to
the participants in the consent form, where it was stated

that they could be in any of the groups, experimental
or control. Different shifts were managed to avoid con-
tamination among participants and the manuals of the
intervention helped to maintain the fidelity of the study
and reduce selection bias.

The participants were approached upon arrival at
the NGO in the privacy of an office and they were indi-
vidually invited to participate in the study, a procedure
adhered to the General Law on Research on Human Be-
ings (SSA, 1987). Therefore, they were informed ver-
bally and in writing of their right to participate vol-
untarily and to withdraw from the study at any time
without any type of consequence.

The experimental group was given the Respect M-
Health intervention with the following measurements: a
pre-test at the first contact with the NGO users, a post-
test measurement was used at 15 days with respect to
the pre-test measurement, and a follow-up measurement
was made at 30 days. The control group was given a
model of individual face-to-face HIV educational coun-
seling with measurements that were similar to that of
the experimental group. The treatment groups were
scheduled at different times to avoid contamination be-
tween them.

2.2 Development of the Intervention

Respect M-Health is based on an intervention called “Re-
spect”, which is from the Centers for Disease Control
and Prevention (Metsch et al., 2013). “Respect” was
classified as an effective intervention that was shown to
greatly reduce risky sexual behavior in young people
attending a sexually transmitted infections diagnostic
clinic; a linguistic and cultural adaptation was made to
adapt it to the Mexican context, which it was a finalized
version of RMH (Hernandez-Torres et al., 2018, 2019).
It is worth mentioning that the NGO was selected be-
cause it had the necessary infrastructure to maintain the
control and blinding of the study, and the most impor-
tant characteristic is that it served 1500 people on av-
erage per month, whose visit was mainly to request the
rapid HIV test, so it was considered that it contained the
target population. RMH is an intervention of two ses-
sions of approximately 30 minutes each with the use of
theory and the use of smartphones as a support tool for
the development of the intervention (Hernandez-Torres
et al., 2018). RMH uses the postulates of the Integra-
tive Behavioral Model (IBM) as a basis (Fishbein, 2000;
Glanz et al., 2008). As well, it is claimed that a re-
duced set of variables can explain and predict the safe
sexual behavior of young people. The facilitator used
manuals to maintain the fidelity of the intervention, in-
cluding digital cards as a counseling guide (see Figure
1), which allowed to keep track of where all participants
were. Based on the last risky sexual encounter of the
young person, they were helped to identify through rea-
soned action aspects of perceived susceptibility to HIV,
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Table 1

Measurements
Factor Instrument (items) Cronbach’s reliability
Perceived Susceptibility to HIV Condom Use Perception Scale (10) a=.88
Attitudes towards safe sex Brief Sexual Attitude Scale (20) a=.95
Partner support norm for safe sex HIV Social Provision Scale (48) a=.94
Self-efficacy to negotiate and practice Self-efficacy Scale for AIDS a=.91
safe sex Prevention (23)
Knowledge about errors and problems  Scale of errors and problems in the a=.83
in condom use condom use (16)
Safe sex intentions Condom Use Intentions Scale (4) o =.88
Barriers to condom use Sub-scale of perceived barriers to a=.86

condom use (7)

Safe sexual behavior Safer sex behavior Questionnaire (16) oa=.82

Note. n = 143.

Figure 1

Session 1 Digital Cards for Respect M-Health Face-to-Face Counseling

Stage 1. Introduce and orient the young person to the session and the use of the
prototype mobile application.

Protocol steps
1. Introduce yourself and
explainyourrole asa
counselor,

2. Describe the session

a) Indicate the
duration of the
session

b) Explore the
risks related to
HIV (and STIs)

¢) ldentify the
challenges for
risk reduction

d) Discuss
strategies to
reduce risk

immediate questions

Example of the dialog

-Hello, my name is [name). I'm going to talk to you about your risk of
[acquiring/transmitting] HIV or getting an STI and some concerns you may
have about that.

- My role as a facilitator is to help you explore those risks and to look for ways

that you might be able to do things differently to protect yourself and others.

| also tell you in an introductory way about a mobile application that will
help in the process of the intervention.

As | said, we will be talking about your risks and concerns.

e We will have about 5 minutes to talk. Everything we discuss here will be

completely confidential.

Let me tell you what we will talk about.

We will be talking about your risk(s) of [acquiring/transmitting] HIV (and/or
contracting an STI).

o We willexamine how you have tried to reduce your risk in the past.

o We will discuss changes you can make to further reduce your risk
and develop a plan to do so.

| also want to let you know that | will be using these digital cards (Provider
Cards) to help me remember the important issues | need to address.

« Asanintroduction, at the end of the session | will show you an awmlication

3. Answer the immediate «

that will serve as a resource to reduce your risk of contracting HIV and/or

an STI.

Before we continue, what concerns or questions do you have?
If we identify problems that we cannot address today, | will provide you with
information that may be useful to you.

Note. Digital card’s manual for counseling of the Respect M-Health, based on CDC, Replicating Effective Programs.
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attitudes towards safe sex, partner support norm for
safe sex, self-efficacy to negotiate and practice safer sex,
knowledge about errors and problems in condom use,
safe sex intentions, and perceived barriers to condom
use and safe sexual behavior (Bandura, 1978; Bandura
& Bandura, 1994). The counseling was carried out in-
dividually, taking advantage of any learning moment
where the facilitator helped the young people to resolve
cognitive dissonance; to put in order the ideas with the
behavior, through the last sexual risk event, The facili-
tator and participant, common agreement, carried out a
risk reduction plan to finally implement it with the help
of the prototype mobile application.

2.3 Smartphone use

RMH through a prototype mobile application developed
focused content for the young person to achieve safe sex-
ual behavior (Hernandez-Torres et al., 2019), which is
understood as when the young person has a planned be-
havior of condom use and therefore avoids exposure to
bodily fluids, such as vaginal, oral, and anal sex (Garcia
et al., 2012). The use of the smartphone was controlled
by the facilitator within the counseling, using a man-
ual of the prototype mobile application; the facilitator
chronometer the time of use for each participant, and
the use of the smartphone was programmed in the digi-
tal cards (see Figure 1).

The prototype mobile application was designed and
developed in HTML version based theory, where the
young person was encouraged to acquire self-efficacy
with small successes in behavior modification, because
that is how it is built and acquired (Hernandez-Torres et
al., 2019). At the time of viewing each content and carry-
ing out the risk reduction plan, the participant did not
have to download any mobile application. They were
also provided with a smartphone only while in coun-
seling to ensure that everyone could access the proto-
type mobile application contents, which were male con-
dom use, female condom use, how to negotiate condoms,
types of condoms, HIV/AIDS information, youth expe-
riences, and the risk reduction plan (one step at a time),
as it can be seen in Figure 2 and 3). Each user registered
with a personal email address and a unique password
for each participant given by the facilitator, which was
sent to their email address. The prototype mobile ap-
plication was monitored by Google Analytics to verify
that the young person had actually seen the contents of
the prototype mobile application; for the risk reduction
plan, a copy was sent to the participant’s email address
and the plan was automatically sent to the facilitator’s
email address as a follow-up control measure for the sec-
ond session through the Google Forms platform. The
security used in the HTML page was by means of hash
encryption and Secure Sockets Layer (SSL).

2.4 Data Analysis

The statistical analysis was performed by an external
expert who had no knowledge of the group assignment,
which guaranteed the blinding of the study. The Statis-
tical Package for the Social Sciences (SPSS) Version 20
was used to analyze the data (SPSS 2011). The reliabil-
ity measure used was 95%, with an acceptable error of
5% and values of p = .05 or lower to determine the sig-
nificance of the statistics performed. The Kolmogorov
Sminrnov Test for Normality with Lillefors correction
was used to corroborate the normality of the data an-
alyzed. Descriptive statistics were run for the sociode-
mographic data and for the study hypothesis, analysis
of variance models was performed to compare multiple
means (ANOVA), and the differences of the groups were
tested using Mauchly’s test of sphericity. It was decided
to use the Bootstrap technique for the validation of the
repeated measures models, since it is the most appro-
priate technique, due to the fact that a number of sub-
samples or resampling by replacement of the original
sample is performed obtaining multiple theoretical sam-
ples of the population. Therefore, it is ensured that
based on a purely mathematical and random method
the best estimated coefficients can be obtained, includ-
ing the expected variability. This technique is useful
to make parametric statistical inferences when the as-
sumption of normality has not been obtained. For this
reason, it can be said that it is used of robust statistics
(Hamaker, 1962). Thus, it is possible to use parametric
statistics for the statistical treatment of the study.

3. Results

3.1 Demographics

The average age was 22 years (SD=2.21; min=18, max=
25); 30.1% were female and 69.9% were male. The av-
erage formal education was 14 years (SD=3.05; min=6;
max=20). The 46.2% were dedicated to work as their
main occupation. The majority identified with homo-
sexual orientation (51.7%), as it can be seen in Table
2). On average, the participants initiated an active sex-
ual life at 17 years of age (SD=2.28; min=10; max=23),
indicated the mean number of sexual partners in their
lifetime (SD=19.96; min=1; max=150), and 25.9% re-
ported having had a previous sexually transmitted in-
fection (STT). The non-response rate was 7.1%, so the
final sample was 143 participants.

The Kolmogorov Smirnov Test for Normality reported
that there was no normality of the data obtained in
most of the study variables (p < .001). The ANOVA test
showed evidence of a significant relationship between the
intervention type factor Respect M-Health and the factor
perceived susceptibility to HIV F(2,140)= 39.99, (p <
.001). There is a main effect due to the difference in the
means in the comparison between treatments in the exper-
imental group in the pre-test M=54.93 (SD=1.78), in the
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Figure 2

Interfaces of the prototype mobile application

| C/oloHess and \

Click on each one to see ﬂaVO r|eSS

— condFms

The best condoms

According to PROFECO studyf

o Prudence Clésico
#1 Rating: 100
excellent
Types of condoms

Characteristics:
Smooth lubricated
HIV/AIDS Information
g Riiv/a105 tnformeriong uﬂm

Material: Latex
Note. Mobile application prototype interfaces.

Price: 2 dollars
Box: 3 pcs.

6rrect use gf \

fem a@ dom

Figure 3

Female Condom Use Interface

Steps to use the female condom

1. Get it free at associations and health
centers

2. Request it by name and check expiration
date

3. Wash your hands with soap and water

(ﬁl“()ll vourself in a comfortable ;_)I-dy

Note. Mobile application prototype interfaces.
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Table 2

Sociodemographic Characteristics of the Participants

Sociodemographic variable

Experimental group

Control group

f % f %

Gender

Female 23 32.0 20 28.2

Male 49 68.0 51 71.8
Occupation

Studying 22 30.6 22 31.0

Works 31 43.1 12 16.9

Studying and working 16 22.2 35 49.3

Other 3 4.1 2 2.8
Sexual Orientation

Heterosexual 27 37.5 20 28.2

Homosexual 35 48.6 39 54.9

Bisexual 8 11.1 11 15.5

Other 2 2.8 1 1.4

Note. f=frequency, %= percentage, n = 143.

post-test M=74.12 (SD=1.60), and at 30 days of follow-
up M=78.0 (SD=1.39), contrary to what was observed
in the control group (see Table 3). It is worth mention-
ing that the differences in the group factor were positively
confirmed with Mauchly’s Test of Sphericity (p < .001).
The factor type of intervention RMH and the factor
attitudes towards safe sex in the ANOVA were statis-
tically significant in the group in which RMH was de-
livered F'(2,140)=18.74, (p < .001). This experimental
group showed a superior effect corroborated by the dif-
ference in the means in the pre-test M=46.70 (SD=2.22),
post-test M=60.50 (SD=2.15) and at 30 days M=61.05
(SD=2.03), which indicated a greater attitude towards
safe sex. The opposite was true for the control group
(see Table 3). The group differences were significantly
contrasted by Mauchly’s Test of Sphericity (p < .001).
There was also a significant interaction between the
type factor intervention RMH and the factor partner
support norm for safe sex, as confirmed by the factor
model for the young people who received RMH F'(2,140)
=16.86, (p < .001). The results indicated a positive
effect in those who received RMH, where lower mean
scores were observed at pre-test M=23.30 (SD=2.45),
post-test M=5.83 (SD=2.18), and at 30 days M=2.63
(SD=1.85). This meant that the lower the score, the
higher the perception of partner support for safe sex. No
significant changes were observed in the control group (see
Table 3). The differences between the treatment groups
were confirmed by Mauchly’s Test of Sphericity (p < .001).
There was interaction in the factor type of inter-
vention RMH and the factor self-efficacy to negotiate
and practice safe sex F'(2,140)=39.12 (p < .001): it was
found the effect was greater for the experimental group
since the difference in means was significant with at pre-
test M=67.13 (SD=2.54), post-test M=87.84 (SD=2.37),

and at 30 days M=89.90 (SD=2.24), which translates
into a higher level of perceived self-efficacy. The oppo-
site case was observed in the control group (see Table
4). Mauchly’s Test of Sphericity (p < .001) confirmed
the difference between treatment groups.

In the factor type of intervention RMH and the fac-
tor knowledge about errors and problems in condom
use, a positive interaction was found F(2,140)=31.48,
(p < .001). the effect of the experimental group was
consistent in the pre-test M=20.22 (SD=1.47), post-test
M=4.10 (SD=1.36), and at 30 days M=2.31 (SD=1.27),
which means that the lower the percentage of errors and
problems in the use of condoms, the lower the percent-
age. The opposite case was found in the control group,
where no significant differences were reported (see Ta-
ble 4). The differences were positively contrasted with
Mauchly’s sphericity assumption (p < .001), so the hy-
pothesis of differences was adopted.

For the factor type of intervention RMH and the
factor perceived barriers to condom use, a significant
interaction was also found F'(2,140)=16.57, (p < .001).
The effect was quantifiable in the difference of means
in the pre-test M=33.00 (SD=2.86), post-test M=10.61
(SD=2.43), and at 30 days M=7.00 (SD=2.20), which
meant that the lower the score, the lower the barriers
perceived by the young people who participated in the
experimental group. The opposite was observed in the
control group, where the effect was not positive (see Ta-
ble 4). Mauchly’s assumption of sphericity was reported
to be significant (p < .001), so the hypothesis of differ-
ences was assumed.

In the factor type of intervention RMH and the fac-
tor safe sex intentions, the ANOVA resulted with signif-
icant interaction F(2,140)=2.52, (p < .001). The effect
of the experimental group was greater as we could appre-
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Table 3

Differences in Group Measurements per Factor

Perceived Susceptibility to HIV Measurements M CI 95%
Lower Limit Upper Limit
Pre-test 54.93 51.41 58.45
Experimental Post-test 74.12 70.94 77.30
30 days 78.01 75.20 80.71
Pre- test 55.01 51.42 58.51
Control Post-test 50.51 47.31 53.72
30 days 51.60 48.78 54.32
Attitudes towards safe sex Measurements M CI 95%
Lower limit Upper limit
Pre-test 46.70 42.31 51.08
Experimental Post-test 60.50 56.22 64.74
30 days 61.05 57.43 65.47
Pre-test 44.70 40.24 49.08
Control Post-test 43.67 39.33 4791
30 days 42.41 38.36 46.46
Partner support norm for safe sex Measurements M CI 95%
Lower limit Upper limit
Pre-test 23.30 18.41 28.115
Experimental Post-test 5.83 1.51 10.15
30 days 2.63 —1.02 6.30
Pre-test 23.60 18.70 28.47
Control Post-test 27.40 23.04 31.74
30 days 24.64 20.96 28.33
Note. n = 143; M=mean. CI=confidence interval.
Table 4
Differences in Group Measurements by Factor
Self-efficacy to negotiate and Measurements M CI 95%
practice safe sex Lower Limit Upper Limit
Pre-test 67.13 62.13 72.15
Experimental Post-test 87.84 83.15 92.54
30 days 89.93 85.43 94.30
Pre- test 66.10 61.04 71.16
Control Post-test 63.93 59.20 68.65
30 days 65.32 60.85 69.79
Knowledge about errors and Measurements M CI 95%
problems in condom use Lower limit Upper limit
Pre-test 20.22 17.31 23.14
Experimental Post-test 4.10 1.36 6.74
30 days 2.31 —.21 4.84
Pre-test 21.00 18.01 23.88
Control Post-test 23.44 20.73 26.15
30 days 25.40 22.83 27.92
Barriers to condom use Measurements M CI 95%
Lower limit Upper limit
Pre-test 33.00 27.32 38.64
Experimental Post-test 10.61 5.79 15.43
30 days 7.00 2.63 11.35
Pre-test 37.00 31.27 42.67
Control Post-test 42.20 37.30 47.00
30 days 43.10 38.71 47.49

Note. n = 143; M=mean. Cl=confidence interval.
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ciate the difference in the means in the pre-test M=78.
50 (SD=3.07), post-test M=94.70 (SD=2.46), and at 30
days M=95.74 (SD=2.29), which can be interpreted as a
greater predisposition to use condoms in the young peo-
ple who participated in the experimental group. This
was an inverse situation to what was observed in the
control group (see Table 5). The group differences were
contrasted with the Mauchly Test, which was significant
(p < .001), so the hypothesis of differences was assumed.

Finally, the ANOVA for the factor type of inter-
vention RMH and the factor safe sexual behavior re-
sulted with significant interaction F'(2,140)=40.49, (p <
.001). the effect of the experimental group was greater
reflected in the means at pre-test M=64.80 (SD=1.86),
post-test M=85.33 (SD=1.54), and at 30 days M=87.40
(SD=1.52), which indicated that the youth increased
condom use statistically significant, and thus avoided
CSR. In the case of the control group, no significant dif-
ferences in the measurements were reported (see Table
5). Mauchly’s assumption of sphericity was significant
(p < .001), so the hypothesis of differences was adopted.

4. Discussion

The purpose of the study, which it was to evaluate the
effect of the intervention Respect M-Health with the use
of smartphones, was found highly effective. One of the
specific explanations for this effect is perhaps that the
population studied really had the risk of HIV, so it can
be said that the recruitment of participants in the NGO,
where HIV screening was performed, was evidently cor-
rect. This situation is recommended in other studies in
which interventions have to target populations where the
problem of interest is to measure the impact that occur
in the subjects studied (Espada et al., 2016; Herndndez-
Torres et al., 2019; Uribe Alvarado et al., 2017).

With respect to the sample studied, the majority
of the participants identified with homosexual orienta-
tion, which is a coherent orientation because this group
is highly vulnerable to HIV, as it has been empirically
confirmed in Mexico, where they are usually identified
as at-risk populations (Goldenberg et al., 2015; Oppong
Asante et al., 2016; Rushing & Gardner, 2016). The in-
tegrative behavioral model was adequate to explain safe
sexual behavior in young people. It served as a theoretical
guide for intervention, since the elements considered were
necessary to produce a positive effect on sexual behavior
in young people. This same result was found in other stud-
ies where it was concluded that the IBM is one of the
main theoretical proposals to study sexual behavior in
young people (Eggers et al., 2016; Espada et al., 2016).

With respect to the components of the RMH inter-
vention, perceived susceptibility to HIV, attitudes to-
wards safer sex, and self-efficacy to negotiate and prac-
tice safer sex were increased in the experimental group,
because the facilitator in the counseling helped the young

person to recognize his last sexual encounter, which led
to an increase in his own perception of risk. This last
situation was consistent with another study where par-
ticipants perceived an increased risk of HIV infection
using the last acquired risk methodology (Bélanger Le-
jars et al., 2020; Valdez-Montero, 2018). The counseling
helped to clarify the moments of dissonance of behavior
and misconceptions regarding the use of condoms, as
well as to increase their own self-efficacy by making one
change at a time, because it is through small successes
that self-efficacy can be built and increased. This was
also reported in other studies with similar results to the
present one, where attitudes towards safe sex and self-
efficacy to negotiate and practice safe sex could be in-
creased in young people at risk of HIV (Eggers et al.,
2016; Ferndndez Velasco, 2018).

Knowledge about errors and problems in condom use,
safe sex intentions, perceived barriers to condom use, and
safe sexual behavior also had a higher effect in the exper-
imental group, because face-to-face contact helped as a
strategy for more personalized counseling on the needs
of the participants. These factors or variables could be
significantly supported with the prototype mobile appli-
cation, as the participants were able to reduce errors and
problems in condom use with the resource of watching
the videos of male and female condom use, which was
considered a great strategy within the RMH counseling.
Also, those who participated in the experimental group
had fewer perceived barriers to condom use, because
the prototype mobile application had a strategy where
participants could access a resource that showed them
the best condoms by type, color, flavor, and material,
as well as price and packaging data, which made them
more likely to bring them with them when needed. This
was also found in another study, where similar results
were found (Herndndez-Torres et al., 2019).

Finally, with respect to the study hypothesis, it is
assumed that the young people who participated in Re-
spect M-Health had greater safe sex intentions and greater
safe sexual behavior, which is explained by the fact that
the participants carried out a risk reduction plan, some-
thing that led the participants to acquire a written com-
mitment favoring its realization with the two counseling
sessions and the use of smartphones as a successful com-
plement in the modification of the behavior of young
people at risk of HIV (Hernandez-Torres et al., 2018;
James et al., 2021). Finally, some limitations of the
study should be assumed. The first is that the follow-up
at one month is perhaps premature in intervention stud-
ies. Despite its effectiveness, it is necessary to consider
for future studies or replications of the same measure-
ments to last 6, 9 and 12 months, in order to corrobo-
rate its effectiveness. Another limitation is the lack of
a formal mobile application, since the prototype mobile
application is considered correct, but it is limited in as-
pects of control. A future mobile application of Respect
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Table 5

Differences in the Group Measurements by Factor

Safe sex intentions Measurements M CI 95%
Lower Limit Upper Limit
Pre-test 78.50 78.47 84.55
Experimental Post-test 94.70 89.83 99.57
30 days 95.74 91.21 100.27
Pre- test 78.82 68.69 80.95
Control Post-test 67.00 62.08 71.89
30 days 66.10 61.54 70.67
Safe sexual behavior Measurements M CI 95%
Lower limit Upper limit
Pre-test 64.80 61.09 68.48
Experimental Post-test 85.33 82.27 88.38
30 days 87.40 84.34 90.36
Pre-test 64.43 60.71 68.15
Control Post-test 60.71 57.63 63.78
30 days 59.90 56.85 62.92

Note. n =143; M=mean. Cl=confidence interval.

M-Health could provide greater consistency in control
metrics in the technological use aspect.

5. Conclusion

This study provides significant evidence regarding the
use of smartphones to modify sexual risk behavior in
youth, because there is currently relatively little empiri-
cal evidence of the effect of technology on interventions
that address safe sex intentions and safe sexual behavior.
Further research is needed to investigate the effects of
the use of smartphones to support the change of sexual
risk behaviors in the population. It is recommended
to continue replicating this intervention, including in
knowledge transfer processes to verify its effectiveness.
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