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Abstract of Dissertation

Social Media Use and Sexual Behavior:
Examining the Risks Among Latino Adolescents

Social media, including short message service (SMS) and social networking sites
(SNS), are ubiquitous in adolescents’ lives, yet little is known about whether these media
are associated with increased sexual risk behavior. Latino adolescents, in particular, are at
increased risk of negative sexual health outcomes and often have higher rates of sexually
transmitted infections compared to their counterparts. Moreover, despite high poverty
rates, Latino adolescents are extensive social media users via mobile telephones and
Internet connectivity.

This dissertation examined social media type (e.g., SMS, Facebook, Twitter, etc.)
and utilization (e.g., frequency and purpose for use) and the relationship with sexual
health risk behaviors (e.g., vaginal sex, number of sexual partners in last 3 months,
drug/alcohol use in the last 3 months, contraceptive use in the last 3 months, and condom
use in the last 3 months) among 9" and 10™ grade Latino youth. Additionally, moderating
effects of parental monitoring were examined, as well as developing and testing a
multiple domain model predicting sexual risk behavior at 16-month follow-up. A sample
of 555 Latino youth ages 13-19 that completed baseline and 16-month follow-up surveys
were included in this dissertation study. High frequency SMS (i.e., more than 100 SMS
per day) and SMS to a boy/girlfriend once per day were statistically significantly
associated with increased sexual risk behavior over a 16-month period, after adjusting for
time-varying and time-invariant covariates. However, there was a statistically significant
interaction between high frequency SMS and higher perceived parental monitoring,

indicating that higher levels of parental monitoring were related to a weaker association
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between high SMS and sexual risk. Furthermore, there was a direct and indirect
association between baseline high frequency social media use and 16-month follow-up
sexual risk behavior. Social media is pervasive in Latino adolescents’ lives and may be a
powerful mode for public health intervention delivery. Although adolescents exchange
SMS at high rates, parental monitoring remains vital to parent-child relationships and can
moderate the relationship between adolescents’ SMS frequency and sexual risk
behaviors. Social media provide an excellent platform to strengthen supportive bonds and
reach underserved youth to deliver health-related content, but public health practitioners,
parents and youth to be practical about the risks of high frequency SMS and other
connections to expansive networks, and devise strategies for harnessing social media for
good.

Key Words: Latino/a, SMS, texting, social networking, gender, acculturation
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Chapter 1: Introduction

Mobile technology use is highest amongst adolescents, younger adults,
socioeconomically disadvantaged populations, and less educated young adults (Lenhart,
2012). Mobile phones and connectivity are pervasive in adolescents’ lives and have
undoubtedly opened the world to accessing information and connecting to others in ways
that were unimaginable a few years ago (Lenhart, 2012; Vyas et al., 2012). Social media,
such as short message service (SMS, or texting) and social networking sites (SNS),
provide 24-hour access and exposure to a host of potential risk factors (e.g., television,
media, and peers). These media provide a context in which adolescents, who have a need
for social acceptance and gratification and are still developing self-regulation skills
(Erikson, 1959), may find themselves vulnerable to pressures or unanticipated risk
opportunities.

National surveys conducted by Pew Internet’s, The American Life Project
(Lenhart, Simon & Graziano, 2001), reveal that 93% of youth ages 12-17 reported using
the internet, and of these, 73% used the internet to access social networking sites such as
Facebook or MySpace. Similarly, 78% of youth in 2013 reported having a cell phone
compared to about 39% in 2004 (Rideout, Foehr & Roberts, 2011), while nearly two-
thirds (63%) utilized SMS daily and approximately 50% sent and received more than 50
text messages per day (Lenhart, 2012). Still, there is a dearth of empirical evidence on
social media utilization and behaviors amid a rapidly changing media landscape,
especially among a growing, hard-to-reach population of Latino youth. A growing body
of research suggests social media may have negative consequences related to alcohol use,

sex, suicide ideation, and bullying (Borzekowski, 2006; Gilliam et al., 2011; Houlihan &



Houlihan, 2014; Moreno & Kolb, 2012). This dissertation examines social media use and
behaviors, and the relationship between social media and sexual risk behavior among a
sample of Latino youth in Maryland.
Latino Youth and Social Media

Latino youth are one of the fastest-growing minority youth populations in the
United States, and by 2025 one-quarter of the US youth population will be Latino (Day,
1992). This rapid influx poses multiple individual and community challenges, putting
Latino youth at even higher risk of engaging in sexual risk behaviors (CDC, 2014).
Healthy and positive development during adolescence, among Latino youth specifically,
is further compromised because of multiple stressors associated with adjusting to a
different way of life, including discrimination, poverty, new social interactions, language
barriers, living in high crime areas, and poor housing conditions (Berry, 1997; Gil, Vega
& Dimas, 1994; James, 1997).

Latino youth are generally high users of mobile technology with 55% of Latino
youth using SMS as their main method to communicate with friends, and sending a
median 100 SMS per day. They are just as likely as their white or black peers to own a
smartphone—49% versus 46% and 50%, respectively (Lopez & Livingston, 2010).
Latino youth are more likely than white Internet users to say they go online using a
mobile device (76% versus 60%), but equally likely as black Internet users to access the
Internet from a mobile device (76% and 73%). Among Internet users, Latinos (68%),
whites (66%) and blacks (69%) all use social networking sites like Twitter and Facebook
at least occasionally (Lopez & Livingston, 2010).

Social Media and Sexual Risk Taking



With cell phones and Internet connectivity being nearly omnipresent among
adolescents, proponents tout that social media are a promising channel to deliver health
information, including health promotion and disease prevention messages (Abroms et al.,
2012; Cobb & Graham, 2012; Levine, 2008; O’Keefe & Clarke-Pearson, 2011; Stockwell
et al., 2012). Others caution about the potential risks between adolescents and social
media, expressing fear about youth accessing inappropriate information and exposure to
potentially negative influences (Healy, 1999; Houlihan & Houlihan, 2014; Frank,
Santurri & Knight, 2010). In 2008, the National Campaign to Prevent Teen and
Unwanted Pregnancy conducted a national survey and found that 20% of adolescents
have sent, or posted to social networking sites, nude or seminude pictures of themselves,
and almost 40% had sent sexually suggestive SMS or posts, while nearly 50% received
such messages through SMS or posts (NCPTP, 2008). Social media allow users to initiate
more intimate relationships in a private setting, and/or express themselves on a much
larger scale and receive quicker instant gratification and feedback than available through
their immediate real-world environment, such as their home, school, or neighborhood
group. Naturally, interest in the impact of social media on adolescent sexual risk
behaviors has increased.

Risky sexual behaviors during adolescence can have extensive repercussions
throughout a person’s lifetime, such as contracting sexually transmitted infections (STIs)
and/or experiencing an unintended pregnancy (Johnson et al., 2003; Kaestle et al., 2005;
Lee & Hahm, 2010). Nearly half of all new STI cases are among 15 to 24 year olds
(Satterwhite et al., 2013), and one in four sexually active adolescent females have an STI,

such as chlamydia or human papillomavirus (HPV) (Foran et al., 2009). Furthermore,



Finer and Zolna (2011) reported that in 2006 49% of pregnancies in the U.S. were
unintended, and among women aged 19 years and younger, more than 4 out of 5
pregnancies were unintended. Thus, it is important to identify predictors of sexual risk
behavior and examine if social media utilization is associated with sexual risk behavior.

In a review of more than 250 studies to identify the most important antecedents
associated with adolescent initiation of sex, contraceptive use, and pregnancy, Kirby
(2003) concluded that intrapersonal (e.g., biologic and psychosocial attributes) and
interpersonal (e.g., partners, peers, families, schools, and communities) ecological factors
in an adolescent’s social environment were the most important influences on sexual
behaviors. The ubiquitous nature of social media puts all of these other contexts in an
adolescent’s immediate social environment (Ali & Dwyer, 2011; Deptula, Henry, &
Schoeny, 2010; Flores, Tschann & Marin, 2001; Guilamo-Ramos et al., 2009; Killoren &
Deutsch, 2014; Lyons et al., 2011; Pfeifer et al., 2011; Roberts et al., 2012; Sieving et al.,
2006; Wight, Williamson & Henderson, 2006).

To date, few studies have focused attention on social media and sexual behaviors,
but several have proposed theoretical links between traditional media and sexual risk
behaviors (Brown et al., 2006; Collins et al., 2004, Hennessy et al., 2009). Cultivation
theory posits that the more time spent in a media world, the more likely one is to create
attitudes more consistent with media versions of reality and start believing the social
reality portrayed on media (Gerbner et al., 1986). This theory is supported by Bryant and
Rockwell (1994) who concluded heavy viewing of programs portraying sexual
permissiveness (but not nonsexual antisocial behavior) during family viewing hour

altered young adolescents’ moral judgment unless protective factors were present (e.g.,



well-defined family-value system and open family-communication style). Thus, if
adolescents frequently access social media without protective parental factors present,
they may start to believe sexually permissive social norms are the reality and more
socially accepted than they actually are.

The Present Dissertation

Given that social media create a state of constant connectedness, marrying two
factors — peers and media — both of which are suggested to influence sexual risk
behaviors, it is imperative that scholars better understand the relationship between social
media and sexual risk behavior. Empirical research identifying the exact role of social
media in adolescents’ lives is undeveloped (Allison et al., 2012, Houlihan & Houlihan,
2014). However, it is known that young people from diverse cultures and backgrounds
quickly adopt social media platforms, and it evolves rapidly (Lenhart, 2012).

The data used in this study are baseline, 10-month and 16-month follow-up data
derived from a sample of self-identifying 9" and 10™ grade Latino adolescents.
Participants were part of a larger evaluation of a cluster-randomized control trial of the
Empowering Latino Youth Program (ELYP) in Montgomery and Prince George’s
Counties, Maryland. Community partners, Identity, Inc. and Mary’s Center, recruited 12
public high schools from Montgomery and Prince George’s Counties, Maryland based on
the percent of Latino youth within the school and geographic location in order to deliver
a program. A Memorandum of Understanding (MOU) was signed between the Executive
Directors of Identity, Inc. and Mary’s Center and the principals at each of the 12 schools.
Community partners recruited participants for ELYP and the subsequent evaluation by

following a detailed protocol developed by the program and research teams.



For the purposes of this dissertation, study participants were part of the ELYP
study between spring 2012 and fall 2013, resulting in four cohorts (cohorts 2 through 5)
with baseline and 16-month follow-up survey data. Table 1 presents an overview of the
dissertation study sample participants and survey response rates.

Table 1: Dissertation Study Participants

Dissertation Study Participants
N =2873
Dissertation sample Dissertation sample Prospective dissertation
with baseline data with 16-month data sample data
779 (89.23%) 649 (74.34%) 555 (63.57%)

Cohort 1 is excluded from this dissertation because the baseline survey instrument
initially did not include the technology and media questions necessary for this analysis.
Cohort 6 is excluded from this study because their 16-month survey will not be
conducted until after this dissertation is completed.

ELYP consisted of a 12-week intervention program and an attention-control
program. The intervention, Be Yourself/ Sé Tu Mismo, seeks to delay sexual onset,
increase contraceptive use, and reduce unintended teen pregnancy among Latino
adolescents. The control program, Healthy Living/Vida Sana, is a basic physical activity
and nutrition program that seeks to keep participants engaged during the same time frame
that the intervention group is in session, but lacks the intensity and positive youth
development components of the intervention program. Participants completed baseline
and follow-up surveys at 4, 10 and 16 months post enrollment as part of the ELYP
evaluation study. This dissertation is secondary analysis of data collected as part of the
ELYP project, and is not intended to evaluate the effectiveness of the Be Yourself/Sé Tu

Mismo program.



The overall study sample used in this dissertation was from a larger intervention
serving Latino adolescents and is not necessarily representative of the Latino population
in Maryland or the US. However, outcome variables used in the individual chapters were
comparable to several national and Maryland estimates of sexual behaviors reported by
9™ grade Latinos in large nationally representative surveys, such as the Youth Risk

Behavior Surveillance Survey (YRBS) (Table 2).

Table 2: 9th grade Latino Adolescents' Estimates of Sexual Behavior by National, Maryland, Montgomery
County, and Study Sample

e National | Maryland | Montgomery | Study Sample
[1)

Characteristic (o) Average | Average County” Average
Ever had sexual intercourse 316 289 334 2477
Sexually active in the last 3
months 20.2 19.4 26.8 31.56
Did not use condom (at last
sex; in the last 3 months) 42.2 404 327 5238
Did not use contraception (at
last sex; in the last 3 months) 90.0 877 84.6 42.68
Drank alcohol or used drugs
before sexual intercourse (at 24.2 23.0 25.2 38.03
last sex; in the last 3 months)

Source: CDC. YRBS 2013: http://nccd.cdc.gov/youthonline
Specific Aims

This dissertation identified social media type (e.g., SMS, Facebook, Twitter, etc.)
and utilization (e.g., frequency and purpose) and its relationship to the prevalence and
incidence of sexual health risk behaviors (e.g., vaginal sex, number of sexual partners in
last 3 months, drug/alcohol use in the last 3 months, contraceptive use in the last 3

months, and condom use in the last 3 months) among 9" and 10" grade Latino youth.

“ Based on entire Hispanic/Latino population, not only among 9™ grade.




Additionally, it examined moderating effects of parental monitoring, and developed and
tested a multiple domain model predicting sexual risk behavior at a 16-month follow-up
time point. This dissertation is structured as three related papers, followed by a summary
and conclusion. The papers addressed the following research questions:

Paper 1: What is the prevalence of social media utilization and behavior at
baseline (T1) and 16-month follow-up (T2)? What sociodemographic characteristics
(e.g., gender, age, and acculturation) are associated with social media utilization and
behavior? The purpose of this study was to examine Latino adolescents’ social media
utilization and behavior over a 16-month time period, and to assess whether changes in
use differed by gender and acculturation.

Paper 2: Is the rate of change in sexual behavior related to social media
utilization over the same time period? Does parental monitoring moderate the
relationship between social media utilization and sexual risk taking? This paper
investigated the rate of change in sexual risk behavior over time and if parental
monitoring reduced the risk.

Paper 3: Does social media, parental monitoring, family connection, and
neighborhood disadvantage at baseline jointly predict sexual risk behavior at 16-month
follow-up? This study developed and tested a multiple domain ecological model
predicting sexual risk behavior among Latino youth.

Results from this dissertation will inform public health practitioners on whether
social media, such as SMS and social networking sites, are effective tools to deliver
interventions, or are we perpetuating more harm than good by encouraging adolescents to

increase their use of these medium. Given the primary interest for this study was on the



relationship between social media and sexual risk behaviors, it also informs parents on
how teens use social media so parents can decide if they should be more active and
present on these medium. Finally, it provides preliminary insights into the importance of
social media in an ecological model with various intrapersonal and interpersonal factors

predicting sexual risk behavior.



Chapter 2: Latino adolescents’ social media utilization: implications for mobile
health interventions
This chapter is a pre-copy-editing, author-produced version of an article
submitted for publication to the Journal of Medical Internet Research.
Introduction
Today, adolescents are consumed by a dynamic, technology-filled world. Social

media, such as social networking sites (SNS, platforms utilizing the Internet and mobile
technology to enable social interactions) (Kietzmann et al., 2011) and short message
services (SMS or texting), allow adolescents to connect to peer and other social networks
that are larger and more diverse than they would normally access face-to-face.
Adolescents are the most extensive users of new technology and are more likely to be
connected to the virtual world, regardless of socioeconomic status (SES), family
structure, or race (Lenhart, 2012). In fact, many adolescents use social media to interact
with peers and others that they may not even know on a personal basis (Hampton, Lee &
Her, 2011). Given that almost all US youth use social media in their daily lives, research
suggests these media may have negative consequences related to alcohol use, sex, suicide
ideation, and bullying (Borzekowski, 2006; Gilliam et al., 2011; Houlihan & Houlihan,
2014; Moreno & Whitehill, 2012). At the same time, the rise in social media use over the
last decade has spawned an increase in using media platforms to deliver public health
messages and information (Cole-Lewis & Kershaw, 2010; Lim et al., 2008; Vyas et al.,
2012; Wong, Merchant & Moreno, 2014). Many health interventions target adolescents
and young adults because of their increased risk behavior during this time and their

extensive social media use. However, little is known about how, why and how much
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ethnic and minority youth use social media, and if social media are an avenue to reach
specific populations within minority communities with health interventions.

Latino youth are one of the fastest-growing minority youth populations in the
United States, and by 2025, Latino youth will comprise one-quarter of the US youth
population (Day, 1992). Despite being a minority population, typically characterized as
low-income, a recent Pew Internet and American Life Project report cited that 86% of
Latino youth own a cell phone, similar to whites (84%) and blacks (90%) (Lenhart et al,
2010). Furthermore, Latinos are just as likely as their white and black peers to own a
smartphone—49% versus 46% and 50% respectively. Latino youth are also high users of
mobile technology, particularly SMS and social networking, with 55% of Latino youth
using SMS as their main method to communicate, and sending a median of 100 SMS per
day (Lenhart, 2012; Lopez & Livingston, 2010).

Prior studies indicate that adolescent females and males have very different
communication styles. Females use communication to develop more intimate social
relationships, whereas males tend to restrict emotional expression (Block, 1983; Tannen,
1991). Thus, it is plausible that adolescent females and males communicate via social
media differently as well. Traditionally, males watch more television and share videos
online, while females blog, email, or instant message (Lenhart et al., 2007). In a national
study, female adolescents (84%) were more likely than male adolescents (79%) to have a
social networking account, and they sent/received a median of 100 SMS per day
compared to 50 SMS per day for males (Lenhart, 2012). Examining if this phenomenon
exists in the Latino community is particularly important because there is a strong

emphasis on distinct gender differences between males and females. Gender is viewed as

11



an organizing feature of family life during the socialization process (Raffaelli & Ontai,
2004), and Latino parents are cited as being more protective and stricter about their
daughters’ activities as compared to their sons (Ayala, 2006).

Acculturation, defined as a cultural modification by adapting to or borrowing
traits from another culture (Clark & Hofsess, 1997), may influence social media
utilization and behaviors. Previous studies have also found a strong relationship between
acculturation and risk-behaviors among Latino youth (Phinney, 2003; Romero, Martinez
& Carvajal, 2007). Preliminary evidence of social media differences by acculturation was
reported in one descriptive study (Lopez & Livingston, 2010). This study examined
proxy measures of acculturation, nativity and language spoken at home, and reported that
65% of native-born teens communicate with friends using SMS versus 26% of foreign-
born teens. Other findings from the same study showed that 68% of English-dominant
and 50% of bilingual young Latinos used SMS daily, compared to only 19% of Spanish-
dominant Latinos. Furthermore, native-born Latinos were three times more likely than
foreign-born youth to use SNS to socialize with friends (Lopez & Livingston, 2010).

The purpose of the current study was to examine Latino adolescents’ social media
utilization and behavior over a 16-month time period, and to assess whether changes in
use differed by gender and acculturation in order to target minority youth with mobile
health interventions.

Methods
Participants
The data for this study are derived from self-identifying Latino adolescents ages

13 to 19 (M=15.33, SD 1.03), recruited from 12 public high schools in Maryland.
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Participants completed baseline and 16-month follow-up surveys conducted as part of a
program evaluation of the Empowering Latino Youth Project (ELYP) between spring
2012 and fall 2013 (n=555). ELYP is a five-year cluster-randomized control trial of a
teen pregnancy prevention program. All participants provided parental consent and youth
assent to participate in ELYP. Because the data are from an intervention study, all final
analyses controlled for intervention/control group.
Data Collection

To ensure privacy and reduce reporting bias, surveys were administered via indi-
vidual laptops with audio capability for youth with low-literacy levels. Study participants
chose to complete the survey in English or Spanish and were given $10 gift cards for
completing the baseline survey and $20 gift cards for the 16-month survey. The survey
instruments were translated and back translated, and pre-tested for readability and
accuracy. Upon survey completion, the data were stored in an encrypted file to be read
only by the survey design software, SNAP surveys (2012).
Measures

Demographic and background variables include: age, gender, grade, US born,
years in the US, and acculturation. Age was calculated as a continuous variable from the
participants’ self-reported date of birth. Participants self-reported US born or how many
years they have been in the US, which was categorized into US born, 0-3 years, 4-10
years, and 10+ years.
Acculturation

This study used an adapted version of a validated bilinear scale consisting of

items from the US and Latino cultural identity subscales of the Abbreviated
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Multidimensional Acculturation Scale (AMAS) (Zea et al, 2003). Participants were asked
to indicate their level of agreement with six statements measured on a 5-point Likert-type
scale (1=strongly disagree, 5=strongly agree): “I am proud of being [Latino/American]”,
“I feel good about being [Latino/American]”, and “I think of myself as being
[Latino/American]”. The two subscales, measuring US culture and Latino culture had
very high internal consistency (Cronbach’s 0=0.9298 and 0a=0.9517, respectively). After
creating the subscales, we conducted a four-group k-means cluster analysis. Each cluster
contains participants so the degree of association is strong between members of the same
cluster and weak between members of different clusters. The four-group analysis
converged in four iterations, resulting in four groups to which participants belong,
including high Latino-high American, low Latino-high American, high Latino-low
American, and low Latino-low American identities.
Social Media Use

Social media use includes SMS, Internet, and social media questions adapted
from the Pew Internet Project’s 2011 teen survey (Lenhart, 2012). Participants reported if
they had a cell phone, used SMS and the frequency of SMS per day (High SMS: >100
per day; Low SMS: <100 per day). SMS frequency was dichotomized based on PEW
data that suggests the median number of SMS per day for Hispanic adolescents is 100
(Lenhart et al, 2010). Participants reported how often they SMS friends, parents, and a
boy/girlfriend (1=less often or never, 4=several times a day), which was dichotomized (at
least once per day versus less often). Additionally, participants with a cell phone reported
the following behaviors using their phone: send or receive email, take pictures, play

music, send or receive instant messages, record videos, play games, or access Internet.
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Participants were asked if they use the Internet, for what purposes, and how often
(0O=Never, 6=several times a day). Finally, participants were asked if they had accounts
on SNS: Facebook, MySpace, Twitter, Yahoo, YouTube, Instagram, Tumblr, Google
buzz, Flickr, and Ustream. Those with any account reported certain behaviors (i.e.,
instant messaging, posting comments, private messaging, tagging people, and posting
updates or videos) and frequency of logging which was dichotomized into daily login
versus less frequent.

Statistical Analysis

Analyses were conducted based on participants who completed both the baseline
(T1) and 16-month follow-up surveys (T2). Bivariate analyses were conducted to
examine the proportions of social media use at different time points by gender and
acculturation. To adjust for correlation among repeated measures within individuals, we
examined the prevalence of social media use and frequency at T1 and T2 using
generalized estimating equations (GEE) with an unstructured correlation structure and
robust standard errors to calculate parameter coefficients and 95% confidence intervals.
Final GEE models measured if social media behaviors and frequencies between T1 and
T2 differed by gender or acculturation, after controlling for age and intervention/control
group. All analyses were conducted in STATA 12.0 (2011). This study was reviewed and
approved by the George Washington University Internal Review Board (IRB# 011217).
Results

Table 3 lists self-reported demographic characteristics of the study sample at
baseline. There were slightly more female (59%) than male participants (41%). The

majority of participants were in ninth grade (73%) and slightly less than half were born in
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the US (48%). Of those born outside of the US, 25% had been in the US zero to three
years, 18% four to 10 years, and slightly less than five percent 10 years or more. Fifty
percent of participants reported high Latino and high American cultural identities, while
three percent reported low cultural identity on both scales.

In terms of social media use and behaviors (Table 4), a vast majority (89%)
owned or had access to a cell phone at baseline, and by the 16-month follow-up (T2),
nearly all participants (92%) gained access to a cell phone. Of the seven measured
activities on cell phones, email (72% vs. 88%, P<.001) and accessing Internet (90% vs.
97%, P<.001) had the largest percentage point increase over the 16 months. Ninety-five
percent of participants used SMS at baseline and nearly all (99%) used SMS at follow-up
(P=.01).

At both waves, Internet use was above 95%. Utilization of the Internet to research
health information had the largest gain (37% versus 59%, P<.001). Social networking
remained high between the waves with over 96% having at least one SNS account.
Facebook use significantly declined between the two waves (83% vs. 73%, P<.001),
while YouTube (62% vs. 67%, P=.03) and Instagram (15% vs. 24%, P<.001)
significantly increased.

Gender

Results indicate females were significantly more likely to use SMS at baseline
(Table 5), but males were more likely to SMS a girl/boyfriend (71%, vs. 61%, P=.03).
Females were more likely than males to use the Internet for schoolwork (92% vs. 82%,
P=.001) and to have a Twitter or Instagram account. Females were more active on SNS

with tagging people and posting status updates or photos/videos. Females also had
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slightly more SNS accounts at baseline as compared to males (M=5.18 vs. M=4.92,
P=.048).

At the 16-month follow-up (T2), females reported higher cell phone access than
males (P=.005), and were more likely to SMS parents (P=.003). There was an increase in
using the Internet for health information by T2 for both males and females, but only
significant for females (64% vs. 51%, P=.004). At T2, females continued to have a
significantly higher presence on Twitter and Instagram, and with tagging people, posting
status updates, and posting photos/videos on SNS. Females were also significantly more
likely to login to an SNS at least once a day at T2 (85% vs. 77%, P=.02).

Acculturation

At baseline, participants in the high Latino-high American group used their cell
phone for significantly more activities compared to participants in the high Latino-low
American group (M=6.14 vs. M=5.57, P=.02). Sending SMS to friends also significantly
varied between cultural identities with 91% of those in the high Latino-high American
group reporting more SMS to friends, compared to 83% in the low Latino-high American
group.

At the 16-month follow-up (T2), there was an increase in differences between
acculturation categories. Most notably, those in the high Latino-high American group
performed significantly more activities with their cell phone than those in the low Latino-
high American and the high Latino-low American groups (M=6.53 vs. M=6.04 and
M=5.92, respectively, P=.009). Participants in the high Latino-high American and low
Latino-high American groups were significantly less likely to have a Facebook account

compared to the high Latino-low American group (68% and 72% vs. 83%, respectively,
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P=.01). In contrast, the high Latino-high American group was significantly more likely to
have a Twitter (64%) or Instagram (32%) account (p<.001 and P=.04, respectively).
Multivariate GEE models

Final multivariate GEE models included change between baseline and 16-month
follow-up for selected social media variables, stratified by gender and acculturation
categories and controlling for age and intervention/control group (Table 6). Over time,
access to a cell phone (aOR 2.34, 95% CI: 1.126, 4.844) and Internet use (aOR 10.40,
95% CI: 1.829, 59.194) significantly increased for females. Females were more likely to
research health information over time (aOR 2.29, 95% CI: 1.576, 3.341), while males and
females both experienced declines in Facebook use, females had a larger decline (aOR
260, 95% CI: .167, .406 vs. aOR .318, 95% CI: .169, .600). Between baseline and T2,
both genders increased the mean number of activities performed on a cell phone (aB
males=.551, 95% CI: .222, .879 and aB females=.675, 95% CI: .413, .938), as well as
use of YouTube and Instagram (Table 6).

The high Latino-high American cultural group reported a significant increase in
the number of activities performed on a cell phone over time (aB .517, 95% CI: .262,
.772), whereas the low Latino-high American group significantly declined in high
frequency SMS (aOR .484, 95% CI: .238, .983). Except the low Latino-low American
group, all acculturation group-types significantly increased in researching health
information on the Internet with the low Latino-High American group experiencing the
greatest increase (aOR 2.54, 95% CI: 1.398, 4.606). Excluding the low Latino-high
American group, all acculturation groups significantly decreased Facebook use over time.

YouTube increased for both of the high-Latino groups, and Instagram increased for all
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groups except low Latino-low American, which was omitted due to no Instagram users in
that group.
Discussion

To our knowledge, this is the first longitudinal study to examine specific social
media use and behaviors among Latino youth by gender and acculturation. Consistent
with prior research on overall social media use (Lenhart, 2012; Lopez & Livingston,
2010), participants in this sample were extensive social media users, but differences by
gender and acculturation did emerge. This is important for public health practitioners that
are considering targeting minority youth as part of mobile health interventions.
Social Media Use

As expected, social media related access, utilization, and activities increased over
the 16 months. Using cell phones more for email and Internet at follow-up were likely a
result of maturity, with email being more professional and used for school work. A
particularly interesting finding was the large increase in searching for health information
online between the two waves. This is consistent with prior studies of youth reporting
that they would rather receive information online (versus traditional forms), especially
sexual health information (Gold et al., 2011; Hood & Friedman, 2011; Royer, Fernandez-
Lambert & Moreno, 2013; Selkie, Benson & Moreno, 2011). The time frame for this
study was 9™ to 10™ grade, which corresponds to a time when adolescents are becoming
more autonomous, curious, and searching for their own information as opposed to asking
a parent or guardian, or even a health care provider (Selkie, Benson & Moreno, 2011).

Future health-focused interventions should consider how youth could receive accurate
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and developmentally salient information and messaging via the Internet and mobile
technologies.
Gender Differences

Females were earlier adopters of newer technology and applications such as
Instagram, and were more active on SNS. This is consistent with prior research that posits
the central purpose for female communication is to build connections and acquire
confirmation and support (Tannen, 1991). One possible explanation for this finding is
that adolescent females may use social media as a way to develop intimacy and share
their feelings with their peers and social networks (Ling et al., 2014). However, being
more expressive on social media can also lead to more vulnerability and potential cyber
bullying or cruelty on these platforms (Brown & Marin, 2009; Lenhart et al., 2011), and
therefore, it is crucial to train youth on how to safely use these new and changing
platforms.

Despite Latino parents generally being more protective of females (Raffaelli &
Ontai, 2044), results suggest that females in this sample obtained cell phone access at a
greater rate than males. One plausible explanation is that parents may relax their
protective principles when it comes to cell phone use compared to in-person exposure
and relationships because they feel they can monitor their children more closely with a
cell phone (Guarini et al., 2011; Williams & Williams, 2005; Weisskirch, 2009).
Alternatively, participants come from a large immigrant population where parents may
not be aware of how much time is spent on media or their children’s behaviors on these
platforms.

Acculturation Differences
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Similar to previous research, the high Latino and American cultural group were
more active on cell phones over time. Prior research suggests that higher acculturation
levels may lead to increased risk behaviors (Lopez & Livingston, 2010; Romero,
Martinez & Carvajal, 2007). At the same time, this group can be easily targeted with
mobile-based interventions based on their social media access and use.

The low Latino-high American group was the only group to decline in high
frequency SMS. One explanation for this finding is that the higher American groups may
be faster to adopt newer platforms and apps compared to the low-American identity
groups. Traditional SMS may also be declining because of new features available in
popular apps, such as commenting on photos in Instagram and other interactive
communication features. However, the insignificant change in the high Latino-high
American group could be explained by SMS being a low-cost way to communicate with
people across the world, especially for this sample of immigrant Latinos where family
members may remain in home countries. Although both groups identify with higher
American culture, the high-Latino group may still have strong family ties in their home
country so SMS remains an important communication tool.

Limitations

Despite the longitudinal nature of this study, results should be considered in light
of limitations. First, the data were self-reported and could be subject to response bias due
to social desirability. However, this was attenuated by the use of personal laptop
computers and audio capability to increase data dependability (Romer et al., 1997). And
second, because several social media outcomes were examined, there is a possibility of a

multiple comparisons problem. However, an increased sample size is one method of
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limiting multiple comparison problems (Jeffries, 2007), and the current sample size of
555 was deemed sufficient to detect differences between groups not due to random
chance alone.
Conclusions

We know young people from diverse cultures and backgrounds quickly adopt
social media, and it evolves rapidly. The public health community has a unique
opportunity to disseminate health-related messages via digital platforms for high-risk
Latino youth given their rapid adoption of newer applications and sites, and this is
especially important for Latino youth that have been cited as harder to reach or retain in
health promotion programs (Maldonado-Molina, Reyes & Espinosa-Hernandez, 2006;
Lindenberg et al., 2001). At the same time, policies and programs must devise better
methods for youth to safely engage with social media (Gilliam et al., 2011; Pempek,

Yermolayeva & Calvert, 2009; Wong, Merchant & Moreno, 2014; Ybarra et al., 2007).
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Table 3: Study Sample Characteristics at Baseline (N=555)

Variables Category % (n)
Mean Age (SD) 15.3 (1.03)
Gender
Male 41.4 (230)
Female 58.6 (325)
Grade
9th 72.8 (404)
10th 27.2 (151)
Length of time in the US
US born (0) 48.3 (268)
0-3 years (1) 24.5 (136)
4-10 years (2) 18.4 (102)
10+ years (3) 4.9 (27)
Missing 4.0 (22)
Acculturation Scores M(SD)
Latino Culture (04=.9517) 4.6 (0.88)
American Culture (0=.9298) 4.0 (1.12)
High Latino High
American 50.1 (278)
Low Latino High
American 21.8 (121)
High Latino Low
American 20.2 (112)
Low Latino Low American 3.1(17)
Missing 4.9 (27)
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Table 4: Social Media Use and Behaviors at Baseline (T1) and 16-Month follow-up (T2)

Variables of Interest T1 T2
% (n) % (n) p-value

Cell phone access (yes) 88.7 (488) 92.0 (494) .04

Cell phone Activities
Email 71.7 (334) 88.0 (427) <.001
Pictures 94.8 (451) 97.6 (477) 01
Listen to music 92.3 (445) 96.5 (475) .001
Instant Messages 92.4 (438) 95.9 (469) .01
Record Videos 81.6 (381) 89.3 (427) <.001
Play games 83.8 (394) 86.2 (412)

Access Internet 89.8 (430) 97.1 (474) <.001
Mean number of activities on cell phone (SD) 5.9 (1.61) 6.3 (1.26) <.001
SMS Use 95.7 (467) 98.6 (486) 01
More than 100 SMS per day 34.0 (149) 27.9 (135) .02
100 or fewer SMS per day 66.0 (289) 72.1 (349)

SMS Parents at least once per day 53.4 (239) 54.1 (260)

SMS Friends at least once per day 87.6 (403) 86.0 (418)

SMS boy/girlfriend at least once per day 64.8 (283) 68.7 (322)

Internet Use 96.9 (533) 98.5 (529)

Internet Activities
Send/read email 81.4 (420) 88.7 (464) <.001
Research health information 36.5 (184) 59.3 (307) <.001
Information for homework or school 87.8 (454) 93.3 (486) .001

Use Internet once per day 78.2 (415) 78.6 (416)

Has Social Networking account 95.7 (528) 97.0 (518)
Facebook 83.0 (458) 73.0 (390) <.001
Twitter 58.7 (324) 55.8 (298)
YouTube 61.8 (341) 66.9 (357) .03
Instagram 14.8 (82) 27.4 (119) <.001

Social Networking Activities
Send instant messages 82.2 (421) 81.3 (412)

Post comments 84.4 (440) 81.7 (425)

Send private messages 68.8 (357) 69.4 (353)

Tag people 75.6 (387) 75.5 (385)

Post status updates 77.0 (391) 70.1 (354) .003

Post photos or videos 90.1 (466) 88.7 (454)

Logging in to SNS one or more times per day | 79.1 (417) 82.1 (426)
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Table 5: Bivariate relationships of Social Media Use at T1 and T2, by Gender and Acculturation

Variables Gender Acculturation
T1, %(n) T2, %(n) T1, %(n) T2, %(n)
P- P- P- P-
Male | Female | value | Male | Female | value | HH LLHA HLLA | LLLA | value | HH LLHA | HLLA | LLLA | value
Cell phone access 89.4 88.3 88.0 94.7 89.1 91.7 83.8 88.2 93.0 91.9 86.9 100.0
(yes) (202) | (286) .69 | (190) | (304) 005 | (245) | (110) (93) (15) 29 | (267) (113) (86) (18) 14
Cell phone Activities
74.2 69.9 87.6 88.3 74.9 71.4 64.4 83.3 90.9 87.4 82.1 82.4
Email (141) | (193) 311 (163) | (264) .83 | (182) | (75 (56) (10) 23 | (240) 97) (69) (14) .14
92.8 96.1 96.8 98.0 96.3 92.7 93.4 100.0 98.5 95.5 96.5 100.0
Pictures (180) | (271) A1 | (181) | (296) 40 | (234) | (101) (85) (14) .35 | (261) (105) (83) (18) .29
93.5 91.5 96.8 96.4 92.2 91.8 91.3 93.3 97.8 95.5 92.9 100.0
Listen to music (187) | (258) 41 1 (184) | (29D 78 | (224) | (101) (84) (14) .99 | (261) (107) (79) (18) 15
90.7 93.6 97.3 95.0 95.1 89.9 89.8 100.0 97.0 95.5 92.9 100.0
Instant Messages | (176) | (262) 25 | (183) | (286) 21 1 (231D | (98) (70) (14) 13 | (259) (106) (79) (18) .30
79.1 83.3 86.4 91.2 84.7 83.0 73.3 80.0 92.4 81.7 88.9 94.1
Record Videos (151) | (230) 24 | (159) | (268) .10 | (205) | (88) (63) (12) 12 | (243) (89) (72) (16) .02
83.6 84.0 87.1 85.6 87.1 80.6 79.8 85.7 89.7 82.6 80.3 88.9
Play games (163) | (231) 91 | (162) | (250) .65 | (209) | (87) (71) (12) 28 | (236) (90) (65) (16) .09
90.8 89.1 97.3 97.0 90.5 89.1 87.9 93.3 97.7 96.4 95.3 100.0
Access Internet (178) | (252) 53 1 .(183) | (291 .83 | (220) | (98) (80) (14) .86 | (259) (107) (81) (18) .56
Mean number of 6.1 5.9
activities on cell 5.8 6.0 6.3 6.3 (145 | 59 5.6 6.0 6.5 6.0 (1.51) | 6.46
phone (.12) | (09 19 | ((10) | (.09) 45 1) (1.73) (1.60)" | (1.20) 02 | .07 | (143 | °® (.66) .009
93.1 97.6 99.0 98.4 96.3 95.5 97.9 100.0 98.9 98.2 97.7 100.0
SMS Use (188) | (279) .02 | (188) | (298) .59 | (236) | (105) 91) (15) 70 | (264) (111) (83) (18) .79
Send/receive more
than 100 SMS per 29.8 36.9 23.9 304 344 39.6 253 429 314 19.8 28.4 222
day (53) (96) 12 | (4%) (90) 12 | (77) (40) (21) (6) .20 | (83) (22) (23) (4) .14
SMS Parents at least| 48.0 56.8 454 59.5 554 49.5 50.6 38.5 56.3 50.9 45.8 64.7
once per day (84) (155) .07 | (84) (176) 003 | (129) | (50) (44) (5) .52 | (147) (56) (38) (11) .26
91.0
SMS Friends at 85.7 88.9 83.5 87.6 (213) | 83.8 85.6 69.2 85.2 80.2 92.8 94.4
least once per day (156) | (247) 32 1 (157) | (261) 21 | * (88)* (77) 9) 04 | (225) (89) (77) 17) .06
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SMS

boy/girlfriend at 70.9 60.7 73.8 65.4 61.2 65.7 67.1 85.7 67.3 61.3 77.8 82.4
least once per day (124) | (159) .03 | (135) | (187) .056 | (139) | (65) (57) (12) 25 | (173) (65) (63) (14) .06
98.2 96.0 97.2 994 98.6 98.4 94.6 100.0 99.0 99.2 97.0 94.4
Internet Use (221) | (312) .14 | (210) | (319) 04 | (272) | (119) (105) (16) .10 | (284) (122) (96) 17) 23
Internet Activities
77.9 83.9 84.0 91.8 84.4 80.5 75.8 80.0 91.5 84.3 88.0 76.5
Send/read email | (169) | (251) .08 | (173) | (291 006 | (227) | (91) (75) (12) 29 | (259) (102) (81) (13) .07
Research health | 36.8 36.3 51.5 64.3 34.8 40.4 344 333 56.8 65.0 57.5 58.8
information (77) (107) .90 | (105) | (202) 004 | (93) (44) (33) (5) 75 1 . (159) (76) (54) (10) .50
Information for
homework or 82.3 91.7 90.8 94.9 89.3 84.8 88.1 85.7 94.0 91.6 93.6 94.1
school 77 | 277) 001 | (188) | (298) .07 | (241) | (95 (89) (12) .67 | (264) (109) (88) (16) .86
Using Internet 56.1 60.9 57.6 61.4 62.7 58.0 51.0 56.3 62.0 56.6 57.3 70.6
once per day (124) | (189) 26 | (121) | (196) .38 | (170) | (69) (53) 9) 22 | (176) (69) (55) (12) .54
Social Networking
Sites
82.10 | 83.6 77.5 70.1 81.6 79.2 89.2 88.2 68.1 72.1 82.8 88.9
Facebook (188) | (270) .65 | (165) | (225 .06 | (226) | (95) (99) (15) A8 | (194)* | (88)* (82)* (16) .01
46.3 67.5 <.00 | 47.0 61.7 65.0 59.2 52.3 47.1 63.5 49.2 49.5 16.7
Twitter (106) | (218) 1| (100) | (198) 001 | (180) | (71) (58) (8) .08 | (181)* | (60)* (49) 3)* <.001
66.4
65.9 58.8 70.0 64.8 (184) | 64.2 514 82.4 69.1 63.1 65.7 66.7
YouTube (151) | (190) .09 | (149) | (208) 22 | * (a7* (57)* (14)* 01 | (197) (77) (65) (12) .68
6.9 20.3 <.00 | 15.8 35.0 <.00 | 18.7 10.7 14.3 322 30.1 22.1
Instagram (16) (66) 1|27 (92) 1| (52) (13) (16) 0.0 (0) .05 | (73)* (28) (7)* 0(0) .04
Social Networking
Activities
Send instant 85.2 80.3 80.8 81.6 85.7 79.3 80.4 76.5 80.8 86.5 76.8 76.5
messages (172) | (249) 16 | (164) | (248) .82 | (227) | (88) (82) (13) .34 | (223) (96) (73) (13) .32
83.1 85.1 77.5 84.6 86.5 83.0 83.2 81.3 86.0 71.6 79.6 88.2
Post comments (172) | (268) 54 1 (162) | (263) .04 | (231) | (93) (89) (13) 74 | (240) (83) (78) (15) .007
Send private 70.4 67.7 67.8 70.4 70.8 62.2 70.5 87.5 69.6 71.9 67.7 70.6
messages (145) | (212) .52 1 (139) | (214) .53 | (189) | (69) (74) (14) 14 | (192) (82) (63) (12) .93
67.5 80.9 69.1 79.7 80.9 75.5 69.3 62.5 79.5 68.8 73.7 64.7
Tag people (137) | (250) 001 | (141) | (244 006 | (216) | (83) (70) (10) .05 | (221) (77) (70) (11) .09
Post status 72.0 80.2 64.7 73.8 78.2 73.8 77.2 75.0 68.9 70.0 68.1 88.2
updates (144) | (247) .03 | (132) | (222) .03 | (208) | (79) (78) (12) .84 | (188) (80) (64) (15) .39
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Post photos or 85.8 93.0 83.0 92.5 93.3 88.2 88.5 81.3 91.0 83.2 88.5 93.8
videos (175) | (291) 007 | (171) | (283) 001 | (250) | (97) (92) (13) 15 | (252) (94) (85) (15) 15
Mean number of 5.3
activities on SNS 49 5.2 49 5.1 (1.56 | 5.0 49 49 5.2 5.0 4.6 5.1
(SD) (.13) [ (09 048 | ((15) | (.11) 20 ) (1.86) (1.81) | (2.38) A3 1 (1.57) [ (1.78) | (1.85) | (2.06) .10
Logging in to SNS
one or more times 75.8 81.3 77.4 85.2 82.8 75.9 77.4 76.5 84.3 78.3 81.4 70.6
per day (160) | (257) 13 1 (161) | (265 02 | (222) | (85) (82) (13) .38 | (236) (90) (79) (12) 31

* indicates categories that are significantly different from each other

Note: HH = High Latino, High American; LLHA = Low Latino, High American; HLLA = Low Latino, High American; LLLA = Low Latino, Low American
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Table 6: Changes in Social Media access and behaviors between Baseline (T1) and 16-month (T2) follow-up, stratified by gender and

acculturation categories

Gender Acculturation Categories
B/OR (95% CI)* | B/OR (95% CI)* B/OR (95% CI)* | B/OR (95% CI)* | B/OR (95% CI)* | B/OR (95% CI)*
Social Media
Variables Males Females HH LLHA HLLA LLLA
Cell phone access
(yes) 804 (452, 1.429) | 2.34 (1.126, 4.844) 1.67 (.842, 3.318) 453 (.136, 1.504) | 1.38(.603,3.172) | omitted

Mean number of
activities on cell
phone (B)

551 (222, .879)

675 (413, .938)

517 (.262,.772)

458 (-.016, 9.32)

275 (-.224, .773)

571 (=191, 1.333)

Send/receive more
than 100 SMS per
day

938 (571, 1.541)

.844 (.568, 1.254)

.956 (.630, 1.451)

484 (.238, .983)

1.45 (.651, 3.215)

1.22 (.182, 8.227)

Internet Use

1.76 (.343, 9.043)

10.40 (1.829, 59.194)

1.01 (.986, 1.043)

1.03 (.976, 1.085)

1.07 (.995, 1.144)

959 (.884, 1.041)

Research health
information on
Internet

1.40 (.924, 2.135)

2.29 (1.576, 3.341)

1.573 (1.041, 2.378)

2.54 (1.398, 4.606)

1.97 (1.019, 3.809)

1.86 (.382,9.072)

Facebook

318 (.169, .600)

.260 (.167, .406)

.173 (.100, .300)

.541 (.273, 1.070)

381 (.148, .984)

.001 (.004, .232)

Twitter

1.49 (1.056, 2.107)

.965 (.690, 1.351)

1.06 (.739, 1.529)

867 (.504, 1.493)

1.03 (.603, 1.758)

505 (.059, 4.295)

YouTube

1.89 (1.228, 2.916)

1.87 (1.327, 2.637)

1.86 (1.247, 2.786)

1.29 (.734, 2.278)

2.68 (1.445, 4.968)

350 (.061, 2.003)

Instagram

3.99 (1.854, 8.571)

3.22 (2.095, 4.950)

1.19 (1.101, 1.290)

1.25 (1.139, 1.374)

1.16 (1.049, 1.292)

omitted

Note: All models control for age and intervention/control group; HH = High Latino, High American; LLHA = Low Latino, High American;
HLLA = Low Latino, High American; LLLA = Low Latino, Low American. Omitted odds ratios are due to perfect prediction of the outcome variable in that

group.

?0dds Ratios or Beta Coefficients represent the change in social media variables from baseline to 16-month follow-up stratified by gender or acculturation

groups.
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Chapter 3: Adolescents’ Social Media Use and Sexual Behavior: Is it Risky?

Introduction

Adolescent risk-taking and its consequences continue to be a major public health
concern. Specifically, risky sexual behaviors during this developmental period (13-19
years old) can lead to contracting sexually transmitted infections (STIs) and/or
experiencing an unintended pregnancy (Johnson et al., 2003; Kaestle et al., 2005; Lee &
Hahm, 2010), as well as difficultly connecting with adult society and decreased use of
traditional health, educational and social services (Baumrind, 1987; Youngblade &
Theokas, 2006). Adolescence is a time marked by an increased importance of social
relationships (Erikson, 1966). During this developmental phase, youth are focused on
developing a sense of self and personal identity, where success leads to a positive sense
of self, and failure leads to identity and role confusion (Erikson, 1959).

Today, adolescents use cellular phones and Internet access to interact with peers
as well as strangers to maintain and establish social connections (Lenhart, 2012).
Communication via these methods is available at any time and is relatively easy to use;
making these types of interactions a new way to foster the development of an
adolescents’ own identity, self-expression, intimate relationships, and social well-being
(Brown, Halpern & L‘Engle, 2005; Houlihan & Houlihan, 2014). Compared to adults
older than 25 years, youth between 12 and 24 years old are the most extensive users of
new technology and are more likely to be connected to the virtual world, regardless of
socioeconomic status (SES) or race/ethnicity (Landry et al., 2015; Lenhart, 2012). Social
media platforms such as short message service (SMS, or texting) and social networking

sites (SNS) allow adolescents self-expression, intimacy and privacy (Livingstone, 2008;
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Moreno, 2011). Users are able to use their own preferences to convey messages about
their social identity, in the same way that face-to-face interactions allow but on a wider
scale that is more often encouraged by peers and in contexts that are not monitored by
adults (e.g., smartphones, chat rooms, or networking sites; Moreno & Kolb, 2012).

Given the ubiquitous nature of cell phones and Internet connectivity among
adolescents (Lenhart, 2012), scholars have suggested that social media are a promising
channel to deliver health information, including health promotion and disease prevention
messages (Abroms et al., 2012; Stockwell et al., 2012; Wong, Merchant & Moreno,
2014). At the same time, other scholars provide cautionary messages due to the potential
for increased risk behaviors among adolescents using social media to great extent
(Houlihan & Houlihan, 2014; Frank, Santurri & Knight, 2010; O’Keefe & Clarke-
Pearson, 2011). The latter highlights new research that suggests the Internet and social
media might also have seriously negative consequences because of a false belief of
anonymity leading to more provocative behavior and discussion around drinking, sex,
violence, suicide ideation and bullying, coupled with less parental monitoring
(Borzekowski, 2006; Houlihan & Houlihan, 2014). The American Academy of Pediatrics
Council on Communications and Media argued that although social media may facilitate
socialization and communication, enhance learning opportunities, and increase access to
health information, it may also lead to cyber bullying or harassment, sexting, and
depression (O’Keefe & Clarke-Pearson, 2011).

Cultivation theory posits that the more time spent in a media world, the more
likely one is to create attitudes more consistent with media versions of reality and start

believing the social reality portrayed on media (Gerbner et al., 1986). If social media
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content is overly sexual and frequently viewed on smartphones without protective
parental factors present, adolescents may start to believe this is the social norm in reality
and adopt more permissive attitudes to sexual content and behaviors.

Yet, there is little empirical evidence on the impact social media utilization has on
sexual health behaviors, especially among a growing population of Latino youth that
often engage in riskier sexual behaviors. Compared to non-Latino whites, Latino youth
have higher rates of sexually transmitted infections, including chlamydia, gonorrhea, and
syphilis (CDC, 2012). Although condom use at most recent sexual intercourse has been
on the rise among adolescents (i.e., from 46 percent in 1991 to 59 percent in 2013),
sexually active Latino adolescents were more likely than both white and black
adolescents to not have used a condom or birth control during their last sexual intercourse
(CDC, 2014). Moreover, Latino youth were slightly more likely than white and black
adolescents to report alcohol or drug use before their last sexual intercourse (CDC, 2013).
In addition to higher sexual risk behaviors, Latino youth are also extensive social media
users (Landry et al., 2015; Lopez & Livingston, 2010; Vyas et al., 2012) and face
additional risk factors such as poverty, acculturative stress, and familial and cultural
barriers that potentially segregate them from the larger society and put them at even
greater risk of negative behaviors (Berry, 1997; Gil, Vega & Dimas, 1994; Romero,
Martinez & Carvajal, 2007).

Social Media and Sexual Risk

The rapid proliferation and evolving use of social media has raised several

questions about how these platforms affect adolescents’ lives. On one hand, public health

interventions are taking advantage of the ubiquitous nature of social media. On the other,
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we do not exactly know the role social media plays in leading to riskier sexual behavior.
But, there are a few preliminary cross-sectional studies that have reported associations
between high frequency social media use and increased sexual risk behaviors. Landry et
al. (2013) concluded that Latino adolescents who sent or received more than 100 SMS
per day were significantly more likely to ever have vaginal sex, and adolescents who
logged-in to a social networking account at least once per day were significantly more
likely to ever have vaginal sex. These findings are consistent with Frank (2013), who
reported a relationship between excessive technology use among teens and increased
health risk behaviors and poorer perceived health. Teens who hyper-text (i.e., send or
receive more than 120 messages per day) and hyper-network (i.e., 3 or more hours on
social sites per day) were much more likely to be involved with unhealthy uses of
technology: 75.8% of texters and 72% of social networkers sending messages or photos
that they would not want their parents to see; 56.4% admitted to using texting or social
networking to find a place to gather without parental supervision; to drink alcohol
(41.5%); or to meet for sex (27.4%). Baumgartner, Valkenburg, and Peter (2010)
concluded that adolescents’ online behavior is correlated with their offline behavior,
suggesting that if “hyper-users” are sending inappropriate, risky messages online then
they may also be participating in risk behaviors offline. Frank (2013) reported that
minorities, children of parents with less education, and teenagers from homes without a
father were more likely to engage in hyper-texting and hyper-networking. Thus, this
study’s focus is on a minority, largely immigrant, Latino population. Although derived
from cross-sectional data, the findings in these studies warrant further investigation into

the potential relationship between social media and sexual risk.
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Parental Monitoring

It is important to identify factors that mitigate sexual risk during adolescence.
Several studies have pointed to parental monitoring as a salient predictor in reducing
sexual risk behaviors during adolescence (Deptula, Henry, & Schoeny, 2010; DiClemente
et al., 2002; Huebner & Howell, 2003; Killoren & Deutsch, 2014). Wight et al.’s
longitudinal study showed that low parental monitoring predicted early sexual activity for
both sexes, and for females it also predicted more sexual partners and less condom use
(Wight, Williamson & Henderson, 2006). Higher levels of parental knowledge of
adolescent’s whereabouts delayed sexual onset, especially among girls (de Graafetal, 2011).
still, other investigators have linked higher parental support to a delay in sexual debut for
both girls and boys (Dittus & Jaccard, 2000).

Given the growing body of research surrounding the impact of social media on
sexual health, and the established relationship between parental monitoring and its
protection against increased sexual risk, investigating these relationships is important for
public health practice and reducing negative health outcomes. The current study used two
rounds of data from a longitudinal study to investigate sexual risk behavior over time.
The primary research question was if the rate of change in sexual behavior was related to
social media utilization and frequency of use over the same time. Additionally, it was
hypothesized that higher levels of parental monitoring would moderate the relationship
between increasing sexual risk behavior and social media utilization and frequency.
Methods

Participants
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The data for this study were derived from a sample of self-identifying Latino
adolescents ages 13 to 19 years, and recruited from 12 public high schools in Maryland.
Participants completed baseline (T1) and 16-month follow-up (T2) surveys conducted as
part of a program evaluation of the Empowering Latino Youth Project (ELYP) between
spring 2012 and fall 2013. ELYP is a five-year cluster-randomized control trial of a teen
pregnancy prevention program. All participants provided parental consent and youth
assent to participate in ELYP. Because the data are from an intervention study, final
analyses controlled for participation in the intervention or control group. The analytic
sample (n=555) for this study is a sub-sample of the full study sample enrolled between
spring 2012 and fall 2013 (n=873). There were 224 (26%) participants that completed the
baseline but no follow-up survey and 94 (11%) that only completed the follow-up survey.
Those lost to follow-up were more likely to be male, slightly older (M = 15.73), born
outside of the US, and completed the baseline survey in Spanish. Participants lost to
follow up also had statistically significantly higher sexual risk scores at baseline.
Excluding those lost to follow up from the analytic sample is underestimating the sexual
risk score over time, therefore, providing a more conservative estimate.

Data Collection

To ensure privacy and reduce reporting bias, surveys were administered via indi-
vidual laptops with audio capability for youth with low-literacy levels. Study participants
chose to complete the survey in English or Spanish and were given $10 gift cards for
completing the baseline survey and $20 gift cards for the 16-month survey. The surveys

were translated and back translated then pre-tested for readability and accuracy. Upon
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survey completion, the data were stored in an encrypted file to be read only by the survey
design software, SNAP surveys (Snap, 2012).
Measures

Demographic and background variables include: age, gender, grade, and US
nativity. Age was calculated as a continuous variable from the participants’ self-reported
date of birth and was grand-mean centered for analyses. Participants self-reported their
gender, grade, and US nativity.
Social Media Use

Social media use includes SMS, Internet, and social media questions adapted
from Pew Internet Project’s teen survey (Lenhart et al., 2010). Participants were asked if
they have a cell phone, if they use SMS and the frequency of SMS per day (High SMS:
>100 per day; Low SMS: <100 per day). SMS frequency was dichotomized at 100 based
on PEW data that suggest the median number of SMS per day for Hispanic adolescents is
100 (Lenhart, 2011). Additionally, results from one-way analysis of variance (ANOVA)
suggested the two highest texting categories (i.e., 101-200 per day and more than 200 per
day) had significantly different sexual risk scores compared to the four lower categories
(F(5,916) =10.36, p<.001). Participants reported how often they SMS with friends,
parents, and a boy/girlfriend (1=less often or never, 4=several times a day), which was
dichotomized into at least once per day versus less often.

Participants were asked if they use the Internet, for what purposes, and how often
(0O=Never, 6=several times a day). Finally, participants were asked if they had accounts
on any of the following social networking sites (SNS) and a count variable was created:

Facebook, MySpace, Twitter, Yahoo, YouTube, Instagram, Tumblr, Google buzz, Flickr,
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Ustream, and other. Those with any account were asked about their frequency of logging
in, which was dichotomized into daily login versus less frequent.
Parental Monitoring

The parental monitoring scale used in the current study was adapted from
Silverberg and Small (1991) and validated in a Positive Youth Development Survey for
Latinos (Kerr et al., 2003). The scale consisted of five items measuring participant’s
perceptions of their parent/guardian’s knowledge of their whereabouts, making decisions
that affect them, and seeking help or encouragement from a parent/guardian.” The scale
was measured on a 4-point Likert-type scale (1=never, 4=all of the time). Internal
consistency was high at both time points (Cronbach’s o= .8497 at baseline and .8590 at
follow-up).
Sexual risk behavior

Sexual behavior questions were adapted from validated measures from the US
Department of Health and Human Services, Office of Adolescent Health (HHS/OAH,
2011) or the CDC Youth Risk Behavior Surveillance Survey (YRBS) (CDC, 2012). The
dependent variable is a composite score of sexual risk behavior (baseline Mean=.432,
SD= 975, range 0-6, skewness= 2.97, kurtosis=12.60) that was summed from six
measured variables: ever having vaginal sex (0=no; 1=yes), no condom use in the last 3
months (0=used condom; 1=did not use condom), no contraception use in the last 3
months (0O=used contraception; 1=did not use contraception), having 2 or more sexual

partners in the last 3 months (0=less than 2 partners; 1=2 or more partners), individual

®1n previous studies, parental monitoring has been scrutinized and suggested to measure more of parental
knowledge than actual monitoring (Stattin and Kerr, 2000). In the present study, parental monitoring
follows the definition described by Dishion and McMahon (1998): “a set of correlated parenting behaviors
involving attention to and tracking of the child’s whereabouts, activities, and adaptations.”
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alcohol use with sex in the last 3 months (0=no individual alcohol use; 1=any individual
alcohol use), and partner alcohol use with sex in the last 3 months (0=no partner alcohol
use; 1=any partner alcohol use). Higher scores indicate increased risk behaviors.

The composite measure used in this study was adapted from CDC’s description of
sexual risk taking as ever having sexual intercourse, having recent sexual intercourse in
the past three months, not using a condom at last sex, and having sex with four or more
lifetime partners (CDC, 2012). Other scholars have operationalized sexual risk-taking as
reported history of sexual intercourse involving multiple partners and/or no condom use
(Huebner & Howell, 2003), or age at first intercourse, lifetime number of sexual partners,
and frequency of condom use at sexual intercourse (Ramirez-Valles, Zimmerman &
Newcomb, 1998).

Statistical Analyses

Preliminary analyses examined frequencies and distributions of the variables of
interest for the analytic sample (n=555). We first examined bivariate relationships
between sexual risk behavior and cell phone access, number of activities performed on a
cell phone, text message use, text message frequency and to whom, presence on SNS, the
number of SNS accounts, and frequency of logging in to SNS, controlling for time. In
bivariate analyses (data not shown), there was no relationship between sexual risk
behavior and access to a cell phone, SMS with friends, or logging in to SNS once per
day, so these variables were dropped from multivariate models.

Mixed-effects linear regression was used to examine the relationship between
social media variables and the change in sexual risk between baseline and follow-up,

while adjusting for time-varying and time-invariant covariates and allowing random
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effects for within and between-subjects. Additionally, we examined if the relationship
between social media and sexual risk was moderated at different levels of parental
monitoring by entering an interaction term into the multivariate model. Based on
previous studies suggesting differing parental roles and sexual behaviors for boys versus
girls (Strouse, Buerkel-Rothfuss & Long, 1995; Peter & Valkenburg, 2010), initial
models were stratified by gender but similar estimates were observed for both males and
females. Thus, instead of stratifying the final model by gender, it was adjusted for gender,
age, survey language, and intervention group. All analyses were conducted in STATA
12.0 (Stata, 2011). This study was reviewed and approved by the George Washington
University Internal Review Board (IRB# 011217).
Results

Table 7 lists self-reported baseline demographic characteristics of the study
sample. Participants were on average 15 years of age (M=15.33, SD=1.03) and there were
slightly more females (59%) than males (41%). The majority of respondents were in 9"
grade at baseline (73%) and completed the survey in English (71%), while less than half
were born in the US (48%). Participants reported higher than average levels of parental
monitoring (M=3.06, SD=.748, range 1-4).

Sexual risk behaviors significantly increased between baseline (T1) and follow-up
(T2) (M=.425 versus M=.733, p<.001) (Table 8). A sample of participants’ trajectories
of sexual risk between T1 and T2 are presented in Figure 1.

In terms of social media utilization, nearly 90% of participants used a cell phone,

SMS, Internet, and SNS at both T1 and T2 (Table 8). The mean number of activities on a

¢ Participants’ variation across schools was also examined. ICC calculations indicated very little
variation (15%) and did not change the results, so school random effects were excluded from the
final mixed models.
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cell phone significantly increased between surveys (M=5.90 vs. M=6.30, p<.001), while
high frequency SMS (i.e., >100 per day) significantly decreased (34% vs. 28%, p=.018).
In terms of SNS accounts, Facebook use decreased over time (83% vs. 73%, p<.001) and
YouTube and Instagram significantly increased (Table 8).
Mixed-effect models for sexual risk from baseline to follow-up

The results of mixed-effects regression analyses are presented in Table 9. The
unconditional means model was estimated to calculate intra-class correlation (ICC).
Results showed a statistically significant sexual risk behavior score (yoo =.584, p<.001),
and participants’ mean sexual risk scores (i.e., the average score across both assessments)
significantly varied around the mean sexual risk score (between-subjects (too) = .771,
p<.001), as well as significant differences between each participants’ observed and
predicted scores over time (¢ = .737, p<.001). Further, ICC calculations suggest that
49.4% of sexual risk behavior scores varied across students. This ICC value is consistent
with research that suggests ICC values exceeding .40 are common in longitudinal social
science studies (Spybrook et al., 2008). The crude estimated sexual risk score at baseline
(Yoo = .432, p<.001) and the change in sexual risk score over the 16-month time period
(y10=.303, p<.001) are presented in model 1 of Table 9. In the first multivariate model
(model 2) we only included variables that were significantly associated with sexual risk
in bivariate analyses. Results from model 2 indicate that high SMS (B =.384, p<.001)
and SMS to a boy/girlfriend once per day (B =.160, p<.05) were associated with
increased sexual risk scores, controlling for age, gender, survey language, and
intervention group. Higher levels of parental monitoring were significantly associated

with lower reported sexual risk behavior over time (B = -.140, p<.01).
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In the second set of multivariate analyses (model 3), we extended model 2 to
include an interaction term for SMS and parental monitoring, along with significant
predictors from model 2. Results from model 3 indicated that, on average, sexual risk
behaviors increased over time and were significantly higher for males and older youth.
Further, parental monitoring interacted with high SMS. The negative interaction was
graphed (Figure 2) and indicated that higher levels of parental monitoring were related to
a weaker association between high SMS and sexual risk. Youth that sent more than 100
SMS per day had significantly higher sexual risk scores (B = 1.008, p<.001), but also
experienced significantly larger declines in sexual risk scores for higher levels of parental
monitoring (B =-.237, p =.009).

Discussion

Social media are an integral part of society and everyday life, especially among
adolescents, but research is just beginning to examine the impact on sexual health
behaviors. Prior studies of Latino youths’ social media behaviors suggest that social
media is ubiquitous among this population and we must pay attention to how uses of new
technology affect their lives (Landry et al., 2015; Lopez, 2012). The current study found
a strong and statistically significantly association between increased sexual risk behaviors
and high frequency SMS use over a 16-month period. Additionally, a statistically
significant interaction term between SMS and parental monitoring indicated that higher
levels of parental monitoring were associated with a weaker relationship between high
SMS and sexual risk behavior. To our knowledge, this is the first study to longitudinally

examine social media and sexual risk, and the moderating effects of parental monitoring.
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Although the current findings indicate a decrease in high frequency SMS and
Facebook use between baseline and follow-up, this does not necessarily imply a
reduction in overall use. Adolescents are turning to newly developed software
applications (e.g., apps) that allow for communication within the app. We observe this as
a result of the sharp increase in a newer app such as Instagram. Other research suggests
similar results of a decline in Facebook use among US youth (Madden et al., 2013).

Of particular importance in the current study is the significant positive
relationship between high frequency SMS and increasing sexual risk behaviors over time.
Social media provide a context in which adolescents, who have a need for social
acceptance and gratification and are still developing self-regulation skills, may find
themselves vulnerable to pressures or unanticipated risk opportunities. Social media have
the potential to expand and amplify existing peer relationships, which are well
documented as influencing risk behaviors (Lyons et al., 2011; Pfeifer et al., 2011). Social
media may also provide increased access to partners that are more experienced, leading to
increased communication about sex because of the perceived privacy of social media
(Parks & Floyd, 1996). Thus, those more active on social media could partake in more
risky behaviors because of a larger peer network influencing their attitudes and social
norms.

Social media allow users to almost immediately access or compose anything in
their creative mind and then share it with their online networks and beyond within
seconds. While youth may acknowledge risks associated with technology use
(Baumgartner, Valkenburg & Peter, 2010), the adolescent brain is not fully developed

and many adolescents do not understand the consequences of their actions or the
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permanence of their digital footprint. Furthermore, social learning theory posits that
people learn from one another via observation, imitation, and modeling (Bandura, 1977).
Thus, youth that are more active on social media will generally be exposed to more
content, potentially altering their norms and attitudes about sexual behavior; if
adolescents see positive outcomes and reinforcements for sexual behavior portrayed on
media, they may imitate the behavior and expect the same rewards.

The results of this study suggest increased sexual risk among higher SMS users,
but higher levels of parental monitoring moderated this relationship in the hypothesized
direction. Thus, parental monitoring was associated with lower levels of reported sexual
risk behaviors despite high frequency SMS. Research has adequately documented that
increased communication between parents and adolescents and the greater the parent
knowledge of the adolescents’ whereabouts (i.e., parental monitoring), the lower the
likelihood that adolescents will engage in health risk behaviors (DiClemente et al., 2001,
Li 2000a; Li, 2000b; Romer et al., 1999). Specifically within the Latino community,
Dittus and Jaccard (2000) discovered that parental monitoring influenced delays in sexual
intercourse, while Huebner & Howell (2003) found parental monitoring and parenting
style impacted having only one sexual partner and to use a condom. The significant
finding on the impact of parental monitoring on the relationship between high SMS use
and sexual risk behavior compels parents to stay involved and maintain relationships with
adolescents, despite adolescence being a period of time when parental influence is
diminishing and peers/social influences are increasing (Giordano, 1995).

While social media platforms are traditionally less monitored by adults, other

research has suggested that cell phones are one mechanism for parents to maintain a
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relationship with their adolescents while still affording them the autonomy and self-
discovery they seek during this time (Weisskirch, 2009). It is important to highlight that
the parental monitoring construct measured in this study was not specific to online
monitoring; rather, it assessed adolescents’ perceptions about whether their parents
generally know their whereabouts and if they can go to their parents for support. This is
important because in the aforementioned study, greater frequency of parental calls was
associated with less adolescent-reported truthfulness, and parents calling when upset was
associated with less parental knowledge and poorer family relations. Similarly, another
study reported that parental social and technology supervision increased risky online
activities (Sasson & Mesch, 2014). Thus, it is important for parents to be involved in their
adolescents’ lives rather than solicit information via social media platforms solely to gain
control of their lives. What remains unclear, and an area for future research, is whether
parents that have a greater presence, or knowledge of their adolescents’ whereabouts, also
engage in conversation about sex, or to educate their children on the potential risks
involved with social media. The current study did not assess if parents actually monitor
screen time, cell phone use, SMS, or networking sites.

It is important to mention that the findings in the current study are not intended to
negate the substantial benefits of using social media in public health programs. However,
our findings compel practitioners, parents and youth to be practical about the risks of
high frequency SMS and other connections to expansive networks, and devise strategies
for harnessing social media for good. For example, social media provide an excellent
platform to strengthen supportive bonds and reach underserved youth to deliver health-

related content (Vyas et al., 2012), but public health professionals, policymakers and
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parents should also embrace programs such as those that have encouraged adolescents to
remove sexual content from their social networking profiles (Moreno et al., 2009). Now
more than ever, policies on teaching social media safety and etiquette in schools should
be considered. Public health programs should also consider developing family
components to teach parents how to stay involved without over-monitoring or slipping
into information solicitation.

While this is the first study to longitudinally examine social media and sexual risk
behavior, there is still a need for further research. The current study did not find a
significant relationship between social networking and increased risk behavior, but other
studies have documented the importance of SNS and other risk behaviors, such as
viewing sexual content and underage drinking (Huang et al., 2014). One possibility for
the insignificant findings can be attributed to the measures used to capture information
about social networking. The current study only ascertained having a social networking
account, the number of accounts, frequency of logging in, and the number of activities
performed on such accounts. It did not ask specifically what types of status updates,
photos, or videos were posted, commented on, “liked” or tagged. Previous studies also
did not find a significant relationship between the amount of logging in to SNS or the
quantity of SNS accounts (Huang et al., 2014). Future studies might benefit from asking
specifically what content is being viewed, the types of postings made by participants and
friends, and the size of peer networks. Those with larger peer social networks may be at
even greater risk of negative behaviors due to peers influencing attitudes and social
norms, but peer influences through social media are only assumed in this study (Lyons et

al., 2011; Pfeifer et al., 2011; Sasson & Mesch, 2014). Finally, additional work is needed

44



to assess if high frequency SMS or SNS youth actually engage in social media sexual
behaviors such as sexting (e.g., sending or receiving SMS of sexually explicit content) or
meeting up with someone they met online for sex (McFarlane, Bull & Rietmeijer, 2002).
It may be that more frequent users are using these platforms to coordinate more sexual
activities (Frank, 2013).

Limitations

There are several limitations specific to this study. First, results are based on self-
reported, personal data that could be subject to response bias due to social desirability
resulting from participants completing surveys in their school/program environment. This
was attenuated by research assistants, not affiliated with the program, administering the
surveys. Additionally, the use of personal laptop computers and audio capability
increases data dependability (Romer et al., 1997).

A benefit of longitudinal data is the ability to control for individual heterogeneity
and measure effects that are not detectable in pure cross-sectional studies, but these types
of data are also sensitive to loss to follow-up (Baayen, Davidson, & Bates, 2008;
Wolfinger & O’Connell, 1993). Project strategies to reduce attrition allowed the research
team to obtain an overall 74% response-rate at the 16-month follow-up survey, and this is
suggested to be a very good response rate (Babbie, 1973).

Despite this study utilizing longitudinal data it is still limited in that we did not
measure or test every variable that is theorized to influence sexual risk behavior. The
relationships found in this study may also be based on confounding variables that were
not measured, such as peer behaviors (Roberts et al., 2012), older sexual partners

(DiClemente et al., 2002), parent-youth discussions about sexual health behaviors
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(Whitaker & Miller, 2000), relationship status, or having experienced dating violence
(Silverman et al., 2001). Finally, although social media crosses cultural boundaries, this
study was limited to a Latino population in Maryland, so generalizability is cautioned.
However, it remains an important study of an emerging topic surrounding adolescent’s
social media use and how it affects their lives.
Implications and Contribution

Although adolescents exchange SMS at high rates, parental monitoring remains
vital to parent-child relationships and can moderate the relationship between adolescents’
SMS frequency and sexual risk behaviors. When parents are involved in the lives of their
adolescents, the extent of SMS sent or received does not influence risky sexual behaviors
and suggests SMS is simply another form of communication that poses no additional
threat.
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Table 7: Study Sample Characteristics at Baseline (n=555)

Variables % (n)
Mean Age (SD) 15.33 (1.03)
Gender
Male 41.44 (230)
Female 58.56 (325)
Grade
9th 72.79 (404)
10th 27.21 (151)
Survey Language
English 70.81 (393)
Spanish 29.19 (162)
Length of time in the US
US born (0) 48.29 (268)
0-3 years (1) 24.50 (136)
4-10 years (2) 18.38 (102)
10+ years (3) 4.86 (27)
Missing 3.96 (22)
Parental Monitoring (0=.8497)
M(SD), range 1-4 3.058 (.748)
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Table 8: Unadjusted Changes in Sexual Risk, Social Media Utilization and Parental
Monitoring at Baseline (T1) and 16-Month follow-up (T2)

Variables T1 T2
% (n) %(n) AT1, T2
Sexual Risk composite score M(SD) 0.308%**
(range 0-6) 425 (.044) | .733 (.042)
Social Media Use and Behavior
Cell phone access (yes) 88.73 (488) | 91.99 (494) 3.26%*
Mean number of activities on cell phone 0.4
(SD) 5.899 (1.61) | 6.299 (1.26) )
SMS Use 95.70 (467) | 98.58 (486) 2.88%*
More than 100 SMS per day 34.02 (149) | 27.89 (135) -6.13*
SMS Parents at least once per day 53.35(239) | 54.05 (260)
SMS Friends at least once per day 87.61 (403) | 86.01 (418)
SMS boy/girlfriend at least once per day 64.76 (283) | 68.66 (322)
Internet Use 96.91 (533) | 98.51 (529)
Using Internet once per day 78.15 (415) | 78.64 (416)
Social Networking account 95.65 (528) | 97.00 (518)
Facebook 82.97 (458) | 73.03 (390) | -9.94%**
Twitter 58.70 (324) | 55.81 (298)
YouTube 61.78 (341) | 66.85 (357) 5.07*
Instagram 14.77 (82) | 27.42(119) | 12.65***
Mean number of activities on SNS (SD) 5.08 (.077) | 5.02 (.088)
Logging in to SNS one or more times per
day 79.13 (417) | 82.08 (426)
Parental Monitoring 3.05(.748) | 3.00 (.751)

* p<.05; ** p<.01; ***p<.001
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Table 9: Parameter estimates from mixed-effects models for change in sexual risk from

T1 to T2
Model 2 - Model 3 -
Unconditional | Model 1 - main effects interaction
Variables Model Level 1 model model
B (SE) aB (SE) aB (SE)

Fixed effect
Intercept (y00) 584 (.040)*** | 432 (.045)*** | .801 (.263)** 758 ((256)**
Time (y10) 303 (.046)*** | 256 (.061)*** | 252 (.058)***
More than 100 SMS
per day 384 (.080)*** | 1.088 (.300)***
SMS whom

parents -.084 (.074) -

bfgf .160 (.080)* .148 (.079)
Number of SNS
accounts .018 (.024) -
Number of SNS
activities performed .028 (.024) -
Parental Monitoring -.140 (.053)** | -.077 (.064)
100SMS X parental
monitoring -.237 (.098)**
Female -.219 (.090)* -.218 (.089)*
Age 177 (L046)*** | 187 (.046)***
Random effect
Participant 771 (.035) .785 (.034) 729 (.044) 746 (.041)
Residual 62 737 (.022) 705 (.021) .616 (.034) .612 (.032)
LL ratio -1547.279 -1523.1006 -813.11182 -853.34291

NOTE: Models 2 and 3 controlled for age, gender, survey language and intervention type.
Age and Gender were statistically significant so these variables are presented in the table. The
others were not statistically significant.

SMS use and having an SNS account were omitted from the final model due to collinearity
with high SMS and number of SNS accounts

* p<.05; ** p<.01; *** p<.001
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Figure 1: Sample participants’ trajectories of sexual risk behavior between baseline and 16-month
follow-up
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Figure 2: Interaction of parental monitoring and high SMS (i.e., >100/day) on sexual risk
behavior
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Chapter 4: Modeling Longitudinal Predictors of Sexual Risk among Latino
Adolescents: The Role of Social Media Utilization
Introduction

In 2013, 78% of youth reported having a cell phone, compared to about 39% in
2004 (Madden et al., 2013; Rideout, Foehr & Roberts, 2011). The rapid rise in cell phone
ownership has created an indispensable device for youth, with one in four youth between
12 and 24 years old reporting that they are “cell-mostly” Internet users (Madden et al.,
2013). Cell phones are relatively inexpensive, allowing individuals from various
demographic and economic backgrounds access (Landry et al., 2015; Lenhart, 2012).
Cell phone technology has also evolved rapidly, enabling users to access social media
(i.e., social networking sites [SNS] and short message service [SMS], or texting) in order
to communicate or view and share information with other users almost immediately, and
within private settings (Brown, Halpern & L‘Engle, 2005; Moreno, 2012).

Adolescence is a time when youth are trying out new identities, exploring new
platonic and romantic relationships, and are greatly influenced by the immediate and
contextual world around them (Erikson, 1959). Thus, the ubiquitous nature of social
media and the ability for 24-hour access to two domains — peers and media — that have
been established as important influences on behavior has called scholars to question the
physical, emotional, and sexual health risks associated with increased use of social media
(Houlihan & Houlihan, 2014; Frank, Santurri & Knight, 2010; Kunkel et al., 2005;
O’Keefe & Clarke-Pearson, 2011).

Sex, and particularly unprotected sex, is the most common risk behavior for youth

(CDC, 2014). Risky sexual behaviors are particularly important because nearly half of all
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new STI cases are among 15 to 24 year olds (Satterwhite et al., 2013), and one in four
sexually active adolescent females have an STD, such as chlamydia or human
papillomavirus (HPV) (Foran et al., 2009). Additionally, Finer and Zolna (2011)
concluded that 49% of pregnancies in the U.S. were unintended, and among women aged
19 years and younger, more than 4 out of 5 pregnancies were unintended. Specifically,
Latino adolescents are at increased risk of negative sexual health outcomes and have
higher rates of sexually transmitted infections, including chlamydia, gonorrhea, and
syphilis, as compared to their white and sometimes black counterparts (CDC, 2014).
Furthermore, in 2012, Latina adolescents’ aged 15-19 had the highest birth rate, followed
by black then white adolescent females (Hamilton, Martin & Ventura, 2012). Latino
youth are also extensive social media users (Landry et al., 2015; Lopez, 2012; Vyas et al.,
2012) and face additional risk factors such as neighborhood disadvantage, acculturative
stress, and familial and cultural barriers that put them at even greater risk of negative
sexual health behaviors (Berry, 1997; Gil et al., 1994; Romero, Martinez & Carvajal,
2007).

There is a considerable literature on individual predictors of adolescent sexual
risk behavior. For example, permissive attitudes towards sex (Buhi & Goodson, 2007),
pregnancy wantedness or ambivalence (Bloom & Hall, 1999; Martinez-Garcia et al.,
2014; Rocca et al., 2010a), perception of peer norms and behaviors (Armitage & Conner,
2000), and low self-efficacy around negotiating and condom use (Carvajal & Estrada,
2005; Kirby, 2003). However, ecological models of behavior suggest that individual
behavior is the product of a combination of intrapersonal (e.g., biologic and psychosocial

attributes) and interpersonal factors of the social system in which individuals are
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embedded (i.e., family, peer, partners, and community/ neighborhood) (Bronfenbrenner,
1979). That is, factors at multiple ecologic levels must be considered when trying to
explain why individuals behave in the ways they do, or when creating behavior change
interventions.

Evidence supporting the influence of more distal ecologic levels include
interpersonal factors such as the role of family (DiClemente et al., 2001; Killoren &
Deutsch, 2014), peers (Potard, Courtois & Rusch, 2008) and neighborhood (Browning,
Leventhal & Brooks-Gunn, 2004) as predictors of sexual behavior, while a few scholars
have examined the role traditional media play in influencing sexual behavior (Brown,
Halpern & L‘Engle, 2005; Giles & Maltby, 2004). Yet, the impact of social media on
adolescent sexual behavior has been underexplored, but there is evidence to suggest
social media play a role in adolescent sexual behaviors (Frank, 2013; Landry et al., 2013;
McFarlane, Bull & Rietmeijer, 2002; Moreno, 2011).

In order to examine multiple levels of influence, researchers must simultaneously
test the impact of various ecologic levels on the outcome(s) of interest. However, a
limitation in the current literature on sexual risk behavior is that most studies have only
utilized ordinary least squares regression analyses, which limits analysis to a relationship
between a set of independent variables and a dependent variable in a multiplicative or
additive way. The simultaneous analysis of multiple independent and multiple dependent
variables cannot be done in regression analysis. Ramirez-Valles and colleagues (1998)
and Zimmerman and colleagues (2007) have proposed examining multiple predictors of
sexual risk behaviors in the same model by hypothesizing and testing multiple domains

deemed to be important predictors of sexual behavior.
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Based on prior research, the following predictors were deemed important for
sexual risk and examined in the current study: frequency of social media use,
adolescents’ perceptions of parental monitoring, perceptions of family connectedness, the
neighborhood environment, adolescents’ views towards pregnancy wantedness, and
contraceptive efficacy. Wight et al.’s (2006) longitudinal study indicated that low
parental monitoring predicted early sexual activity for both sexes, and for females it also
predicted more sexual partners and less condom use. There is somewhat inconclusive
evidence on the role family connectedness plays in predicting sexual risk behavior
(Wilson, Peterson & Steinmetz, 2005). Browning and colleagues concluded that family
connectedness decreased sexual risk activity after controlling for individual, family, and
neighborhood predictors (Browning, Leventhal & Brooks-Gunn, 2004), whereas
Bingham and Crockett (1996) and Paul et al. (2000) found no association between family
connectedness and sexual risk behavior after controlling for potential confounding
factors. Nonetheless, this construct was considered important and analyzed. There is
substantial evidence suggesting neighborhood and the environment in which one operates
is an important level in shaping behaviors (Browning, Leventhal & Brooks-Gunn, 2004).
Neighborhood disadvantage, typically characterized by neighborhood poverty,
unemployment, and female-headed households, has been linked to increased odds of
multiple sexual partners, early sexual debut, and risk for pregnancy (Baumer & South,
2001; Carlson et al., 2013; Oman et al., 2013). Finally, a plethora of studies have
documented strong associations between pregnancy wantedness, or ambivalence, and
sexual risk behavior, including decreased contraceptive use, as well as multiple sexual

partners (Briickner, Martin & Bearman, 2004; Higgins, Popkin & Santelli, 2012;
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Martinez-Garcia et al., 2014; Rocca et al., 2010b). Additionally, Frost and colleagues
(2007) found strong associations between pregnancy ambivalence and both contraceptive
nonuse and gaps in use in the last year.

The purpose of the current study was to examine the role of social media use in
conjunction with other social psychological and social contextual factors in predicting
sexual risk behavior among Latino adolescents. This study intended to develop and
empirically test an ecologic model of theoretically hypothesized associations between
social/structural variables, social psychological variables and adolescent sexual risk. The
effects of demographic factors (i.e., gender, age, survey language); social
structural/environmental factors (i.e., neighborhood disadvantage, social media
utilization, parental monitoring, and family connectedness); and social psychological
factors (i.e., contraceptive efficacy and pregnancy wantedness) on adolescents’ sexual
risk behavior were explored. It was hypothesized that baseline measures of social
structural/environmental variables would directly and indirectly, through 10-month
follow-up measures of pregnancy wantedness, predict 16-month follow-up measures of
sexual risk behavior. An interaction between pregnancy wantedness and contraceptive
efficacy was also hypothesized and tested for predicting sexual risk behavior.! The

hypothesized relationships examined in this study are presented in Figure 3.

4 The hypothesized theoretical model was not fully supported by the data because there was not an
interaction effect between pregnancy wantedness and contraceptive efficacy (p=.265). Thus, the interaction
was term was dropped and the model was re-specified.
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Figure 3: Hypothesized Model of Sexual Risk Behavior among Latino Adolescents
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Methods
Participants

The data for this study were collected from a sample of self-identifying Latino
adolescents ages 13 to 19 years, and recruited from 12 public high schools in Maryland.
Participants completed baseline and follow-up surveys conducted as part of a program
evaluation of the Empowering Latino Youth Project (ELYP) between spring 2012 and
fall 2013. ELYP is a five-year cluster-randomized control trial of a teen pregnancy
prevention program. All participants provided parental consent and youth assent to
participate in ELYP.

The analytic sample for this study includes participants that completed baseline,

10-month and 16-month follow-up surveys (n=432). Thus, the current sample does not
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include 441 participants that completed the baseline survey but not the follow-up surveys
used in this analysis. In order to assess the potential bias introduced from those lost to
follow-up, initial analyses examined how the current analytic sample (n=432) compared
to participants that only completed the baseline survey (n=441). There were no
differences on baseline sexual risk outcomes, but those lost to follow-up were statistically
significantly (p<.05) more likely to be male, completed the survey in Spanish, in the
intervention group, and older at baseline.

Because the data come from an intervention study, initial analyses assessed
differences between the intervention and control group for the prospective sample on
baseline characteristics and differences in the outcome variables at baseline and 16-
month follow-up surveys. There were no differences between the groups on baseline
characteristics or baseline and 16-month follow-up outcome measures. Thus, separate
models were not estimated for intervention and control groups.

Measures
Demographics

Single item demographic and background variables were measured for sample
characteristics, including age, gender, and survey language. Age was calculated as a
continuous variable from the participants’ self-reported date of birth. Participants self-
reported their gender (O=female; 1=male) and survey language (0=English; 1=Spanish).
Social Structural/Environmental Variables (Baseline)

Frequency of Social Media Use
Social media use includes frequency of SMS and logging in to SNS. All social

media questions were adapted from Pew Internet Project’s teen survey (Lenhart et al.,
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2010). Participants self-reported their frequency of SMS (1=1-10 texts/day; 2=11-20
texts/day; 3=21-50 texts/day; 4=51-100 texts/day; 5=101-200 texts/day; 6=More than 200
texts/day) and frequency of logging in to social networking sites (O=never, S=several
times a day).
Parental Monitoring

Items for the parental monitoring construct were adapted from Silverberg and
(1991) and validated in a Positive Youth Development Survey for Latinos (Kerr et al.,
2003). The factor consisted of five items measuring participant’s perceptions of their
parent/guardian’s knowledge of their whereabouts, making decisions that affect them,
and seeking help or encouragement from a parent/guardian. The scale was measured on a
4-point Likert-type scale (1=never, 4=all of the time). Higher values represented higher
levels of parental monitoring. Internal consistency was high (Cronbach’s alpha (a))=
.8497).
Family Connection

Items for the family connection construct were adapted from the National
Longitudinal Study on Adolescent Health (Resnick et al., 1997) and validated in the
Identity Positive Youth Development Survey for Latinos (Kerr et al., 2003). The factor
consisted of six items measuring participants’ perceptions on feeling close to their family,
listened to by their family, going to family for help, doing things with family, and talking
with family. Items were measured on a 5-point Likert-type scale (1=strongly disagree,
S=strongly agree). Higher values represented higher levels of family connectedness.

Internal consistency was high (Cronbach’s o= .9399).
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Neighborhood Disadvantage

Neighborhood disadvantage was operationalized using indicators from the 2011
American Community Survey (ACS) available at the census tract level from
www.census.gov. Participants’ address of residence at baseline was geo-matched with
census tract data from the 2010 Census. Census tracts are defined by the Census Bureau
and organized as sub-county building blocks. They are small geographic areas, designed
to average 4,000 per population, but vary widely (US Bureau of the Census, 1985). The
census tract was chosen for inclusion in this analysis because tracts closely approximate
neighborhoods for many areas (Ennet et al. 1997; Jargowsky & Bane, 1990). Based on
prior research, three indicators were selected for neighborhood disadvantage (Jargowsky
& Bane, 1990; Sampson, Raudenbush & Earls, 1997): percentage of unemployment
(mean=30.421, standard deviation (SD)=4.883, skewness=-.382, kurtosis=3.492, range
12.9-48.7), percentage of households rented versus owned (mean=40.732, SD=22.446,
skewness=.339, kurtosis=2.037, range 3.5-93.9), percentage of households below the
federal poverty line (mean=5.764, SD=4.318, skewness=.380, kurtosis=2.040, range 0-
17.5). Higher values represented higher levels of neighborhood disadvantage.
Social Psychological Variables (10-Month)
Pregnancy Wantedness

Pregnancy wantedness assessed respondents’ feelings about getting pregnant or
getting someone pregnant (e.g., If I got/got someone pregnant now, it would make my
life difficult). The scale was created as a result of a CDC grant (Vyas, unpublished), and

measured on a 5-point Likert-type scale (1=strongly disagree, 5=strongly agree). Higher

59



values represented higher levels of pregnancy wantedness. Internal consistency measured
by Cronbach’s alpha was high (a=.7523).
Outcome Behavior (16-Month)
Sexual Risk Behavior

Sexual risk was measured by six items adapted from the CDC’s description of
sexual risk taking: ever having sexual intercourse, having recent sexual intercourse in the
past three months, not using a condom at last sex, and having sex with four or more
lifetime partners (CDC, 2012). The final latent factor for sexual risk behavior included
five items from validated measures from the US Department of Health and Human
Services, Office of Adolescent Health (HHS/OAH, 2011) or the CDC Youth Risk
Behavior Surveillance Survey (YRBS) (CDC, 2012): ever having vaginal sex (0=no;
1=yes), oral sex (0=no; 1=yes), no condom use in the last 3 months (0=used condom;
1=did not use condom), no contraception use in the last 3 months (0=used contraception;
1=did not use contraception), multiple sexual partners in the last 3 months (0=1 partner;
1=2 or more partners).
Statistical Analyses

For this study, a structural equation model (SEM) was tested using a two-step
approach. The first step included confirmatory factor analysis (CFA) to identify model
fit, and the second step estimated the full structural model. SEM is based on an analysis
of covariance structures where parameters are estimated using a series of simultaneous
regression equations. This method is superior to ordinary least squares analyses (i.e.,
regression analysis) because it allows for estimation of many parameters in the same

model with complex structures of interaction. It also allows researchers to distinguish
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between latent variables (unobserved constructs) and observed (manifest) variables, as
well as relationships between latent variables (Hancock & Mueller, 2006). Regression or
path models assume the observed, or manifest, variables were measured without error,
and assume error terms are not intercorrelated (Pedhazur, 1997). The challenge with such
assumptions is that measurement error is inevitable, and it underestimates the effect size
and decreases the power for a give n (Hancock & Mueller, 2006). SEM models use a
two-step approach that includes accounting for unreliability due to measurement error.
The result is a better model fit, stronger path estimates, and more reliable variance
explained (R?). Additionally, calculating scale scores to use as a single indicator that
captures a complex construct is often insufficient.

The degree of model fit was assessed with the chi-square goodness of fit statistic
(x?) and the root-mean-square error of approximation (RMSEA) (Browne & Cudeck,
1993). MacCallum and colleagues (1996) described a model with an RMSEA of .08 or
less as an adequate fit, and Hu and Bentler (1999) described a model with an RMSEA of
.05 or less as a good fit and .10 or more as a poor fit.°
Missing Data

There was approximately 20% item-response missingness on the variables of
interest. Item-response missingness on observed independent variables was imputed
using the expectation-maximization (EM) algorithm in LISREL’s multiple imputation
function. There were 109 missing data patterns and imputation was completed in 10

iterations. Missing data for variables on the dependent latent variable were not imputed

® The raw data in the PRELIS system file contains missing values in which case the Full Information Maximum
Likelihood (FIML) method is invoked by default. Unlike in the case of Maximum Likelihood (ML), the Chi-
square test statistic value for the Independence Model is not available in closed form and has to be computed by
fitting the Independence Model to the data. Consequently, the measures of fit such as the NFI, NNFI, CFI, IFI,
GFI, etc. cannot be computed (Mels, 2006).
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(Allison, 2001), which left 10.47% missingness for the final models and invoked the full
information maximum likelihood (FIML) estimation method with robust standard errors.
The FIML method uses all available information of the observed data, including mean
and variance for the missing variables, given the observed data of other variables. FIML
produces consistent and efficient estimates when the data are missing at random (MAR)
and produces less biased estimates than other methods when the data deviate from MAR
(Wothke, 2000). All statistical analyses were performed using Stata 12.1 (StataCorp LP,
2012) and LISREL 9.1 (SSI International, 2013).
Results

The covariance matrix used in this analysis is presented in Appendix A. All
variables used in this study were assessed for normality using criteria set forth by
Schumacker and Lomax (2004), which suggest data are non-normal if skewness is greater
than 3 and kurtosis is greater than 8. There were some violations of normality for the
categorical variables and this is discussed further in the limitations section.
Measurement Model

The first phase included the measurement model where all latent variables were
allowed to covary. Latent variables were given scale by setting the first factor loading of
each variable in the scale to 1.0. All factor loadings were statistically significant (p<.01)
based on unstandardized z-statistics, but some of the loadings were below the desired cut
point of .40 or above. Results of the global fit statistics and the Q-plot indicated that the
initial measurement model was a moderately good fit, with a few standardized residuals
departing from the Q-plot line and a few residuals above the 3.841 critical value. As a

result of the moderate fit for the initial measurement model, modification indices
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suggested a better model fit by a decrease in chi-square of 135.1 if the error variances
between two variables on the parental monitoring scale were allowed to covary (i.e.,
‘who I am with’ and ‘where I am”). These variables were allowed to covary based on
question similarity and response metric. According to the fit indices, the observed data fit
the final modified measurement model statistically better than the initial measurement
model (A y*=146.11, df = 1, p<.001) (Table 10). Additional fit indices are also
presented in Table 10: the RMSEA at 0.048 was well below the cut point of .06, and the
lower and upper bound confidence limits are both below the .06 cut point. The final
model was considered over-identified with 70 parameters and 378 observations, resulting
in 308 degrees of freedom. The final measurement model is depicted in Appendix B. The
unstandardized and standardized factor loadings and associated p-values for the final
measurement model that were used to estimate the full structural model are presented in
Appendix C.

Table 10: Measurement Models - Step 1

Absolute | Parsimonious
Model df X2 RMSEA | LB UB
Recommended | NS <.06
Initial
Measurement 309 7360%11 0.059 0.053 | 0.064
Model p=.
Final
Measurement 308 6i00%? 0.048 0.043 | 0.054
Model p=.
Structural Model

With the exception of the interaction, all relationships were entered into the
structural equation model according to the hypothesized model depicted in Figure 1. The

observed data fit the final structural model almost identical to the measurement model.
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Although the chi-square statistic was significant this is expected with large sample sizes
and a general rule of thumb is if the chi-square divided by the degrees of freedom is less
than or equal to two (2) then the data fit relatively well (y*/df < 2). In this case,
620.42/308 = 2.01, so tentative support for the model was assumed and parameter
estimates were interpreted. Additional fit statistics presented in Table 11 also imply a
good fit.

Table 11: Structural Model - Step 2

Absolute | Parsimonious
Model df X2 RMSEA | LB UB
Recommended | NS <.06
Structural 620.42
Model 308 p<.001 0.048 0.043 | 0.055

The unstandardized and standardized parameter estimates, associated p-values, and
percent variance accounted for (R?) are presented for the final structural model in Figure
4. High frequency social media use directly and indirectly predicted sexual risk behavior.
Higher frequency social media use at baseline was associated with increased sexual risk
behavior at 16-month follow-up (B =.057, p=.020). Additionally, high frequency social
media use at baseline was also associated with higher levels on the pregnancy wantedness
scale at 10-month follow-up (B =.059, p=.014), which was associated with increased
sexual risk behaviors at 16-month follow-up (B = .255, p<.001). Parental monitoring at
baseline was negatively associated with increased pregnancy wantedness at 10-month

follow-up. (B =-.203, p=.044).
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Figure 4: Final Structural Model with Unstandardized (Standardized) Path Estimates
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The standardized direct, indirect, and total effects for factors in the final structural
model are summarized in Table 12. The significant results of the total effects for social
media and parental monitoring indicate mediation through pregnancy wantedness.

Table 12: Direct and Indirect Effects on Factors

Pair of Factors Direct Indirect Total
Effects Effects Effect
Social media—> PregWant | 0.2910* -- 0.2910
PMonitor = PregWant - 0.2260%* -- - 0.2260
FamConn - PregWant 0.0591 -- 0.0591
NDisadv = PregWant 0.0007 -- 0.0007
NewMedia - SRB 0.6260* 0.165* 0.7910*
PMonitor - SRB - 0.4410 -0.120 - 0.5700*
FamConn - SRB -0.0212 0.0336 0.0124
NDisadv - SRB - 0.0008 0.0012 0.0004
PregWant > SRB 0.5680%*** | -- 0.5680

* = p<.05; *¥* = p<.01; *** =p<.001
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Discussion

In an attempt to broaden the current knowledge base about how social media
impacts adolescent sexual behavior, the current study examined the simultaneous impact
of several constructs previously suggested to influence sexual risk behaviors in a
structural model. Overall, the final model provided a good fit in this longitudinal study.
The latent and observed variables provided some evidence of the possible simultaneous
statistically significant influence between social media use, parental monitoring, and
pregnancy wantedness on sexual risk behavior.

Results suggest a statistically significant direct and indirect positive relationship
between baseline measures of high frequency social media use and higher levels of
pregnancy wantedness and increased sexual risk at follow-up surveys. The existence of
this relationship is consistent with prior studies that found cross-sectional associations
between social media use and increased sexual behavior outcomes (Frank, Santurri &
Knight, 2010, Landry et al., 2013, Temple et al., 2012). Similar to previous research
(Wight, Williamson & Henderson, 2006), parental monitoring at baseline had a
statistically significantly negative association with pregnancy wantedness. As expected,
higher levels of pregnancy wantedness at 10-month follow-up were associated with
increased sexual risk behavior at 16-months. Family connectedness did not suggest a
direct or an indirect effect on sexual risk behavior, but this finding is not alarming. The
literature on family connectedness remains inconclusive and our findings support no
association, which is similar to reports from other scholars (Wilson, Peterson &
Steinmetz, 2005). Although neighborhood disadvantage was not statistically associated

with pregnancy wantedness or sexual risk behavior in the final model, it is important to
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mention that this factor was approaching statistical significance for a positive relationship
with increased pregnancy wantedness (p=.065). Assumptions about this insignificant
finding are further discussed in the limitations section.

Given the number of health interventions incorporating mobile technologies,
specifically SMS and the use of social networking, to recruit, retain, and influence
participant behavior, it is imperative for the public health community to understand how
such platforms impact adolescents’ lives. This study demonstrates that not only is social
media important, but the strength of the relationship with sexual risk behavior remained
statistically significant when examined with other previously suggested risk and
protective factors. However, future studies should examine additional comprehensive
models such as ones including attitudes toward sexual behaviors, or relationships with
peers and/or partners in offline and online settings. The influence of peers on sexual risk
behavior has been well documented (Lyons et al., 2011; Pfeifer et al., 2011), but not
assessed in this study. Adolescents with expansive peer networks may experience stronger
negative influences in shaping attitudes and social norms that ultimately impact risk
behaviors.

Adolescents were the focus of this study because of their pervasive use of social
media and increased sexual risk behaviors. However, only 2% of the variance in
pregnancy wantedness and 12% of the variance in sexual risk behavior was explained by
the domains theorized in the current model. This suggests that other important factors
might have stronger influences on these outcomes. Future research should include survey
items to assess additional predictors, such as perceived peer behaviors, social norms,

parental education, religiosity, and age at first sex.
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One benefit of testing multiple domains in the same model is it allows the
researcher to identify the most salient factors on which to intervene when designing
public health interventions. The positive associations between high frequency social
media use and both dependent variables (i.e., pregnancy wantedness and sexual risk
behavior) in the final model may initially cause panic and encourage health practitioners
and parents to cease adolescent’s use of social media. However, this significant finding
actually provides support for public health professionals to incorporate social media
strategies when designing programs. For example, social media use is universal across
various race and economic backgrounds. Minorities and lower socioeconomic groups are
also associated with participating in high-risk behaviors, and current methods of reaching
these youth have not been sufficient (Henry-Reid et al., 2010). Therefore, there is strong
evidence that high-risk youth are using social media and it provides a private venue to
deliver health information or recruit the highest risk youth for interventions to improve
health behaviors. Social media could also provide platforms for parent-child
interventions, as suggested by Guilamo-Ramos and colleagues (2015). Specifically,
Latino youth are characterized as having low participation in after school or community
programs (Borden et al. 2006), so social media might reduce barriers to initiating and
retaining youth in a mobile health program, or a program that has a strong mobile health
component. However, designing such programs must be culturally appropriate or
additional barriers will emerge (Guilamo-Ramos et al., 2015).

Limitations
Although this study was strengthened by the use of longitudinal data, there are

several limitations that should be addressed. First, several of the measures used in this
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study were exploratory in nature and there is not prior research on the psychometric
properties for using the scales in a similar population. Specifically, the sexual risk
measure, the social media measure, and the neighborhood measure suggest potential
measurement issues. For example, based on the reliability and validity tests presented in
Appendix D, the social media construct only explained, on average, 25% of the variance
in the indicators. Thus, there is more variance due to measurement error rather than the
factor. Generally accepted values of a variance extracted are .50 or greater, which
suggests more variance is due to the factor instead of measurement error (Fornell &
Larker, 1981). This was not the case for all the measures used. However, this result is not
entirely unexpected. Collins and colleagues (2011) have emphasized the nonexistence but
strong need for reliable and valid measures to assess social media content and utilization.

Second, some of the variables used in identifying the constructs were binary or
categorical observed variables, as opposed to continuous or ordinal. Thus, assessing
normality posed a potential problem because data are deemed non-normal if dichotomous
or ordinal. This limitation was attenuated by following Schumacker and Lomax’s (2004)
recommendation that discrete data (i.e., categorical data, ordinal data with < 15 values)
may be assumed to be normal if skewness and kurtosis is within the range of +/- 2.0.
While not all variables met this criterion, there is considerable evidence that FIML is
robust with respect to many types of violation of the multivariate normality assumption
as long as factors and errors are independent, which they were in this study. (Bollen,
1989; Chou, Bentler, & Satorra, 1991; Hu, Bentler & Kano, 1992).

Third, the three time points analyzed in the present study provide some support

for a causal relationship, but even with longitudinal designs causation cannot be
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definitely determined. There may external variables that were not investigated in the
present study that could be causing the observed associations. One major limitation, and
an area for future research, is to assess the size of networks or the content that is viewed
or exchanged on the social media platforms.

Despite these limitations, this remains an important study contributing to a
growing field of research around examining and mitigating the potential sexual risks
associated with social media use. To our knowledge, this is the first study to empirically
test the simultaneous impact of social media along with other risk and protective factors
influencing adolescents’ sexual behaviors. Among several previously tested significant
predictors, social media remained the only direct baseline significant predictor of 16-
month follow-up sexual risk behaviors. The results offer insights into the potential
importance of social media in the sexual lives of adolescents. Finally, public health
programs have a unique opportunity to reach high-risk youth that are also high frequency

social media users.
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Chapter 5: Conclusions
Summary of Findings

This dissertation sought to investigate the relationship between social media and
sexual risk behavior among a sample of Latino adolescents in Maryland. In chapter 2,
general social media use and behaviors were examined and differences by gender and
acculturation were observed. Findings indicated that study participants were extensive
social media users with 92% owning or having access to a cell phone and 96% having at
least one account on a social networking site. Study participants also utilized social media
to great extent, with more then one-fourth sending more than 100 SMS per day, and more
than three-fourths logging in to SNS daily. Female participants were earlier adopters of
newer technology and applications such as Instagram, and were more active with SMS
and social networking. Latino youth that reported higher affinity to both Latino and
American cultures were more extensive social media users compared to the three
alternative acculturation sub-groups.

Results from chapter 3 supported the hypothesis of a strong positive association
between social media and sexual risk behavior. High frequency SMS (i.e., more than 100
SMS per day) and SMS to a boy/girlfriend once per day were associated with increased
sexual risk behavior over a 16-month period after adjusting for time-varying and time-
invariant covariates. Additionally, higher levels of parental monitoring were statistically
significantly associated with lower reported sexual risk behavior over time. The most
notable finding was the statistically significant interaction between high frequency SMS
and higher perceived parental monitoring and its negative association with sexual risk

behavior. The negative interaction effect indicated that higher levels of parental
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monitoring were related to a weaker association between high SMS and sexual risk.
Social media platforms are traditionally less monitored by parents, but parental
monitoring remains an important factor for mitigating the relationship between high
frequency SMS and sexual risk behavior. A significant relationship was not found
between high frequency social networking and sexual risk.

Results from chapter 4 showed a statistically significant direct and indirect
association between baseline high frequency social media use and 16-month follow-up
sexual risk behavior in a model testing multiple domains hypothesized to predict sexual
risk behavior. Further, pregnancy wantedness mediated the effects of social media use
and parental monitoring on sexual risk behavior. Findings suggested that the joint effects
of high frequency baseline social media use and pregnancy wantedness were stronger
predictors of 16-month follow-up sexual risk behavior in this population than the direct
or indirect effects of family connectedness or neighborhood disadvantage, and the direct
effects of parental monitoring. No prior studies have examined the collective effect of
established risk and protective factors along with social media use. Results from this
chapter emphasized the importance of examining social media use when attempting to
better understand adolescents’ sexual lives today.

Given the extensive social media utilization rates and behaviors, especially among
female adolescents, this study confirms that social media can be a successful tool to reach
and possibly retain high-risk adolescents in health interventions. This dissertation also
examined social media relationships with sexual behaviors that have only previously
been suggested as possibilities, with the exception of the few cross-sectional studies

reviewed. Overall, this dissertation contributed to a growing body of literature on social
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media use and sexual risk behavior. It also expanded the knowledge base on predictors of
sexual risk behavior for an understudied population of Latino adolescents. This study
makes a substantial contribution to the field of public health and health behavior by
building on the sparse empirical evidence surrounding social media and sexual risk in the
lives of adolescents.

Practice and policy implications

The public health community’s primary purpose is to better the health of the
population by preventing disease and injury through promoting healthy lifestyles.
Adolescent sexual risk behavior not only impacts an individual’s life by increasing the
potential for sexually transmitted infections or unintended pregnancy, but these outcomes
also impact the larger society. The cost of STDs to the U.S. health care system was
estimated to be as much as $15.9 billion annually (Chesson et al., 2004). Likewise, teen
childbearing was estimated to cost taxpayers $9.4 billion in 2010 (National Campaign,
2013). Thus, finding meaningful predictors of sexual risk in the evolving lives of
adolescents remains an important undertaking.

Social media transcends race, gender, economic, and geographic boundaries and
has become an essential tool in adolescent’s lives. The universal use of social media has
permitted the public health community to implement a variety of mobile health
interventions, of which many have been quite successful. However, this study expands
prior cross-sectional research suggesting the positive relationship between high frequency
social media use and sexual risk behaviors.

Although a significant relationship between high frequency use and sexual risk

was found, results are not intended to deter the public health community from
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implementing health interventions with social media components. These findings should
compel community practitioners, health educators, parents, and policymakers to take a
closer look, or develop, policies to protect youth from the potential risks associated with
high frequency utilization and having unadulterated access to inappropriate online
content. It is important to create interventions with social media components but also to
incorporate education on social media etiquette and responsible use for adolescents.
Stricter policies that address social media access, use, and advertising for adolescents
must be developed.

The public health community has a unique opportunity to disseminate health-
related messages via digital platforms for high-risk Latino youth given their rapid
adoption of newer applications and sites. However, public health programs must be
strategic about their efforts based on specific social media uses in the targeted population.
Programs that encourage positive behaviors online as well as offline should also be
supported and incorporated into programs serving adolescents.

The population examined in this study was a high immigrant Latino population
where the majority of participants were not born in the US. This can be challenging and
stressful for adolescents and families, as adolescents are immersed into US culture.
Findings from chapter 3 indicated the unwavering importance of parental monitoring on
the relationship between social media and sexual risk, but immigrant parents might not be
able to stay apace with the rapid changes in technology and access in the US
environment. Interventions serving large immigrant populations should also consider
developing parent-child components to teach parents how to stay involved in adolescent’s

lives without over-monitoring or solely soliciting information.
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Finally, it is essential to work with community partners in identifying appropriate
uses of technology in public health interventions. Community organizations will
understand the target population and can work with addressing cultural competencies for
appropriately designing and delivering mobile interventions using social media.
Likewise, working with youth to determine which platforms are popular and conducive to
program delivery is an important strategy to incorporate from initial planning phases,
with the understanding that technology current today may be obsolete in a few months.
Future research implications

Beyond the descriptive statistics of overall social media utilization and behaviors
presented in chapter 2, results from this dissertation suggested that frequency of social
media use was a significant predictor of sexual risk. However, it is highly likely that this
relationship depends on the content that adolescents are actually accessing and the
specific behaviors that are conducted on social media platforms. Future research should
build on these initial findings of a statistically significant relationship, even in
conjunction with other risk and protective factors, and create research studies that also
assess specific online sexual behaviors, norms and attitudes.

Analyses should also be replicated in other race and ethnic populations to
determine if the same relationship exists, or if it is a phenomenon within the Latino
community because of their higher likelihood to participate in sexual risk behaviors.
However, adolescents from other race/ethnicity categories are equally high social media
users and do participate in risk behaviors, albeit not always at the same rates as Latinos,
so it is hypothesized that the relationship will hold. Frank (2013) also provided

preliminary support for this hypothesis in other populations.
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Results from chapter 3 did not observe a significant relationship between social
networking and increased sexual risk behavior, but other studies have documented the
importance of SNS and other risk behaviors, such as viewing sexual content and
underage drinking (Huang et al., 2014). One possibility for the insignificant findings can
be attributed to the measures used to capture information about social networking. As
discussed in chapter 4, there is a great need for developing valid and reliable measures for
sexual risk behavior constructs and social media utilization and behaviors, but this must
emanate from additional research on the topic.

Although not statistically significant in chapter 4, the total effects of family
connectedness and neighborhood disadvantage, and the direct effects of parental
monitoring warrant further research. Family connectedness and parental monitoring could
actually be measuring the same domain with parental monitoring being the stronger
predictor of the two, so the effects on pregnancy wantedness were only observed by that
construct. Factor analyses indicated separate domains, but future research should test the
applicability of a single domain. Furthermore, structural paths between the exogenous
variables in chapter 4 could also be hypothesized and tested in future research.
Additionally, parental monitoring measured at the same time of the sexual risk behaviors
(i.e., 16-month follow-up survey) might be a statistically significant direct predictor on
the outcome at the same survey time point. Meaning that parental monitoring might have
a stronger influence at the time when adolescents are currently participating in risk
behaviors.

Study Limitations
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While the longitudinal data from multiple times points used in this study offer
causal assumptions, it is important to recognize that this does not validate causal
inference. There are many other predictors of sexual risk that were not surveyed or
analyzed in this dissertation study. Many of these issues were discussed individually in
each chapter, but a prominent factor excluded was peer influence on individual behavior
during adolescence. This relationship has been well documented in the literature and
necessitates future research to examine this factor in conjunction with social media and
sexual risk. Theory suggests peers to strongly influence both. Similarly, the content
viewed and shared on social media platforms was not ascertained so it is difficult to say
with certainty that it was high frequency social media use alone that attributed to the
positive association. A possible alternative explanation is that youth who are high
frequency users are also more likely to be viewing sexual content or engaging in sexual
behaviors such as viewing pornography or sexting. These activities can be influencing
high frequency users’ normative behaviors, and this could explain the association
between high frequency use and sexual risk.

Pertaining specifically to chapter 4, effects must be interpreted with caution
because of the low factor loadings on several of the indicators used in identifying the
constructs. Specifically, the low loadings for multiple sex partners in the last 3 months
and oral sex suggests that the effects could have only been on the other three indicator
variables. Low factor loadings on sexual risk behavior have also been found in previous
studies using a sexual risk behavior factor with similar indicators (Ramirez-Valles,
Zimmerman & Newcomb, 1998).

Limitations on generalizability of results must also be considered. Participants
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were originally recruited to voluntarily participate in an intervention study with an
attention-control program. Thus, they are likely to have knowledge, skills or attitudes that
make them inherently different from the general Latino adolescent population. Table 1 in
chapter 1 suggests the study sample reported higher risk behaviors on a few outcomes as
compared to the larger populations presented in the table, but the majority of outcomes
were similar between populations. The differences might be explained by the close
relationship between participants and the community collaborators in the larger ELYP
intervention. Participants might have felt more comfortable with answering sensitive
questions in the survey. Conversely, research assistants not affiliated with ELYP
administered the surveys and ELYP program staff exited the room, therefore participants
may have felt secure in the confidentiality of their responses because their program
leaders were not collecting the data.

Missing data also posed a study limitation. Overall, there was approximately 20%
item-response missingness. There are several explanations for the potential causes of
missingness. The survey asked over 100 questions and took participants approximately
30 to 45 minutes to complete. Participants could have suffered from survey fatigue and
skipped questions. However, there was no indication of more missingness at the end of
the survey as compared to the beginning of the survey. Missingness could have also been
a result of the sensitive nature of several questions in the survey. This was attenuated in
two ways: 1) surveys were administered on individual laptop computers and arranged in a
private manner during data collection; and 2) participants were reminded of the
confidentiality of their responses throughout the survey. The similarity in sexual health

outcomes between populations in Table 1 increases confidence that the study sample did
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not suffer from participants skipping the sensitive questions.

Despite the inherent limitations of this dissertation, the strengths include the use
of longitudinal data and the application of mixed effects and structural equation modeling
on a hard-to-reach, underserved population. Much of the current published literature
simply suggests the potential for a relationship between social media and sexual risk, but
very few studies have actually examined sexual behavior outcomes (see Frank, 2013 and
Landry et al., 2013 for exceptions). Additionally, no studies have examined the combined
direct and indirect effect of social media use with multiple ecological factors in

predicting sexual risk behavior among adolescents.
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Appendix B: Final Measurement Model
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Appendix C: Unstandardized and Standardized Coefficients in Final Measurement
Model

Final Measurement | Unstandardized Standardized | p-value
Model Coefficient Coefficient
freqSNS 1.000 0.100 <.001
freqSMS 12.679 1.274 <.001
closetofamily 0.883 0.957 <.001
gotofamilyforhelp 1.000 1.083 <.001
dothingswithfamily 0.832 0.902 <.001
familylistens 1.239 1.113 <.001
tellparentswhatithink | 1.025 1.111 <.001
enjoytallingwithfamily | 0.898 0.973 <.001
whereiam 1.000 0.447 <.001
whoiamwith 1.056 0.472 <.001
askwhatithink 1.567 0.700 <.001
askparentsforhelp 1.932 0.863 <.001
tellmegoodjob 1.777 0.794 <.001
Preg lifedifficult 1.439 0.497 <.001
Preg dontmind 1.000 0.715 <.001
Preg beok 1.481 0.736 <.001
Preg happyabout 1.419 0.705 <.001
Preg dontwant 1.076 0.535 <.001
Preg mistake 1.119 0.556 <.001
FamPov 1.000 17.694 <.001
PercentUnemploy 0.016 0.274 <.001
RentedvsOwn 0.158 2.796 <.001
Vagsex 1.000 0.359 <.001
Oralsex 0.178 0.197 <.001
NoBCsex 0.215 0.238 <.001
NoCondomsex 0.310 0.344 <.001
Mulitplepartners 0.119 0.132 012
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Appendix D: Reliability and Validity of Latent Variables

Social Media Frequency
% of Variance Extracted 0.2490
Coefficient H (Construct Reliability) 0.4719

Family Connection
% of Variance Extracted 1.0534
Coefficient H (Construct Reliability) 0.9402

Parental Monitoring
% of Variance Extracted 0.4575
Coefficient H (Construct Reliability) 0.8593

Pregnancy Wantedness

% of Variance Extracted 0.3990

Coefficient H (Construct Reliability) 0.8144
Neighborhood

% of Variance Extracted 97.8478

Coefficient H (Construct Reliability) 0.2723
Sexual Risk

% of Variance Extracted 0.0717

Coefficient H (Construct Reliability) 0.2848
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