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Abstract

Purpose—Adolescents’ increased use of social networking sites (SNS) coincides with a
developmental period of heightened risk for alcohol use initiation. However, little is known
regarding associations between adolescents’ SNS use and drinking initiation, nor the mechanisms
of this association. This study examined longitudinal associations among adolescents’ exposure to
friends’ alcohol-related SNS postings, alcohol-favorable peer injunctive norms, and initiation of
drinking behaviors.

Methods—~Participants were 658 high-school students who reported on posting of alcohol-related
SNS content by self and friends, alcohol-related injunctive norms, and other developmental risk
factors for alcohol use at two time points, one year apart. Participants also reported on initiation of
three drinking behaviors: consuming a full drink, becoming drunk, and heavy episodic drinking
(three or more drinks per occasion). Probit regression analyses were used to predict initiation of
drinking behaviors from exposure to alcohol-related SNS content. Path analyses examined
mediation of this association by peer injunctive norms.

Results—Exposure to friends’ alcohol-related SNS content predicted adolescents’ initiation of
drinking and heavy episodic drinking one year later, controlling for demographic and known
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developmental risk factors for alcohol use (i.e., parental monitoring, peer orientation). In addition,
alcohol-favorable peer injunctive norms statistically mediated the relationship between alcohol-
related SNS exposure and each drinking milestone.

Conclusions—Results suggest that social media plays a unique role in contributing to peer
influence processes surrounding alcohol use, and highlight the need for future investigative and
prevention efforts to account for adolescents’ changing social environments.
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Norms; Internet; Initiation; Onset

Adolescent’s use of social networking sites (SNS) has increased drastically within the last
decade, with 89% of adolescents using at least one SNS in 2015 [1]. Such sites allow
adolescents to create public profiles and connect with networks of “friends” through text,
photos, and video. Adolescents’ interactions via SNS may provide an important context for
the development of risk behaviors [2], particularly as adolescents share and view peer-
generated content about alcohol use [3]. Adolescence is the highest risk period for initiation
of drinking [4] and early-onset alcohol use prospectively predicts neurological, social,
cognitive, and mental health impairments, as well as increased risk for problematic
substance use [5,6]. Despite coinciding increases in risky alcohol-related behaviors and use
of SNS where youth may share alcohol-related content, little is known regarding
associations between adolescents” SNS use and initiation of alcohol use.

SNS have become an essential aspect of adolescents’ social lives, with traditional peer
interactions often occurring within such environments [1]. Using SNS, adolescents can
engage with their peers in a variety of alcohol-related activities. Prior research indicates that
individuals may use SNS to post photos or text that explicitly reference their own drinking
behaviors, as well as to display more implicit references to alcohol, such as those contained
in song lyrics, websites, and music videos [7-9]. On SNS, adolescents may view peers’
postings related to alcohol [10] and the feedback that such postings receive from others.
Research suggests that these portrayals of alcohol use are largely positive in nature [7,8].
There are many theoretical reasons to suspect that these alcohol-related aspects of SNS use
have implications for adolescents’ drinking behaviors.

Behavioral theories such as social cognitive theory [11] and the theory of planned behavior
[12] emphasize the ways in which individuals’ behaviors are shaped via observation of
others and the development of subjective norms. Such theories have informed models of
both media and peer influences on risk behavior. For example, adolescents may adopt
behaviors that are modeled via mass media, depending on their beliefs and expectations
regarding those behaviors [11]. Indeed, portrayals of alcohol use via media channels have
been shown to influence adolescents’ likelihood of consuming alcohol, particularly when
adolescents perceive those portrayals to be desirable, realistic, and similar to them [13].
Furthermore, peer substance use has been shown to be among the strongest correlates of
adolescents’ drinking initiation and escalation [4], with peer alcohol use longitudinally
predicting early-onset drinking behaviors [14] and progression to heavy drinking [15].
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Social media provides both the vast quantities of digitally mediated information
characteristic of mass media and the personalized, reciprocal engagement characteristic of
traditional peer interactions. It may thus represent a synthesis of peer and media influences
on adolescents’ behavior.

These theories suggest that peer and media influences contribute to adolescents’ perceived
social norms around drinking, which impact their own drinking behaviors. Descriptive
norms, or beliefs about the extent to which one’s peers are drinking alcohol, and injunctive
norms, or beliefs about peers’ approval or disapproval of drinking alcohol, have both been
shown to influence drinking behaviors [16]. On SNS, experimental evidence suggests that
youth who view Facebook profiles portraying alcohol use report greater descriptive norms of
alcohol use and willingness to drink [17]. The unique context of social media may also
influence adolescents’ /njunctive norms around peers’ alcohol use. Some adolescents may
engage in selective self-presentation on these platforms, sharing experiences with alcohol
and engaging with alcohol-related messages as a means of portraying an “intoxigenic social
identity,” which supports drinking as normative among youth [9] and emphasizes positive,
rather than negative, aspects of alcohol use [7]. These adolescents will likely be viewed as
approving of alcohol use, perhaps contributing to misperceptions of peers’ beliefs about
alcohol [18]. Furthermore, as adolescents” SNS often represent large networks of peers,
accessible any time, anywhere, [1] an incredible volume of alcohol-related social
information may be accessible and the posts of just a few alcohol-using peers can have wide
influence. Thus, adolescents exposed to alcohol-related SNS activity may be uniquely
positioned to develop biased perceptions of injunctive norms around alcohol, and may be at
risk for early initiation of alcohol use and progression to problematic drinking behaviors.

Despite theoretical reasons to suggest that exposure to alcohol-related SNS use may be
associated with adolescents’ alcohol use, little empirical work has examined these
associations longitudinally, with existing work primarily cross-sectional and/or limited to
college student samples. The lack of research is problematic as adolescence is a critical time
period for the development of alcohol use beliefs [19] and self-schemas involving future
oriented self-cognitions related to alcohol [20]. Initial descriptive work suggests that
adolescents’ exposure to alcohol-related postings on SNS is frequent. According to a 2012
national survey, 45% of adolescents reported seeing pictures posted of peers drinking,
passed out, or using drugs, [10].

Only a few studies have examined associations between exposure to alcohol-related SNS
activity and alcohol use and norms in teenagers, and these largely support a positive
association. Cross-sectional findings indicate that adolescents reporting more frequent
exposure to SNS alcohol content, including other teens getting drunk or passed out, report
more alcohol-favorable injunctive norms and greater likelihood of having used alcohol
[10,21]. A longitudinal study of tenth graders found that those with more close friends who
posted pictures of “partying or drinking alcohol” on SNS were at increased risk of drinking
alcohol six-months later [22], but a study from the same authors using stochastic actor-
oriented models found no direct association between exposure to friends’ postings and
subsequent alcohol use [23]. Finally, one study of seventh and eighth-grade students
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demonstrated that media exposure to alcohol or drugs, including SNS content, was both
predictive of greater alcohol use one-year later and predicted by prior-year alcohol use [24].

Building on this literature, the current study offers a unique opportunity to examine
adolescents’ exposure to alcohol-related SNS content and development of favorable
injunctive norms using longitudinal data from a sample of secondary school students. In
addition, by following a sample of initially alcohol-abstinent adolescents, this study allows
for the prospective prediction of initiation of alcohol use behaviors. Thus, the primary goal
of this study was to conduct a prospective longitudinal investigation of the effects of
exposure to friends’ alcohol-related SNS postings on adolescent initiation of drinking
milestones, controlling for known developmental risk factors for alcohol use (e.g., parental
monitoring, peer orientation). In addition, the study sought to examine whether injunctive
norms mediate the longitudinal association between exposure to friends’ alcohol-related
SNS content and initiation of drinking milestones.

Methods

Participants

Participants were taken from a ongoing prospective study on alcohol initiation and
progression among adolescents [25,26]. Participants were 59.0% female and 21.3% non-
White (4.6% Black, 3.2% Asian, 1.5% American Indian, 5.5% mixed race; 6.6% other) and
10.6% Hispanic; 36.1% of students received free or reduced price school lunch. Procedures
were approved by the university IRB.

Procedure

Students were recruited from six Rhode Island middle schools in rural, suburban, and urban
areas. Data were collected from 1,023 sixth, seventh, and eighth graders in five school
cohorts (enrolled at six-month intervals). Study information was disseminated through
schools; interested participants with parental consent for study participation were scheduled
to attend a two-hour in-person baseline orientation session. Thereafter, participants
completed a series of web surveys initially administered semi-annually and then quarterly
(change in design due to new funding; 802 of the 1,023 were re-enrolled at this point). Data
on SNS usage was collected on two occasions separated by one year, which were
administered between the fourth and sixth years of the study, depending on school cohort.
Thus, present study participants were between grades 9 and 12 at the first administration
(“Time 1” or T1; Mryage = 15.8) and between grades 10 and 12 at the second administration
one year later (“Time 2” or T2).

A total of 791 participants completed the T1 assessment and 602 participants (76.1% of 791)
completed T2; attrition from T1 to T2 was due to participants graduating from high school
(ending study participation; /=137, 17.3% of 791) or otherwise failing to complete the
survey (7=52; 6.6% of 791). Those who did not complete T2 were more likely to be older,
#(304.28)= —18.95, p<.001, white, X2:10.33, p<.01, have used a SNS, X2:4.50, p=.034, and
engaged in drinking behaviors, y2=28.64, p<.001. There were no differences by sex or SNS
alcohol content posting or exposure. The current study sample was limited to participants
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who reported using a SNS in the past, resulting in a final sample size of 658 (83.2% of the
791), inclusive of participants missing data on T2 outcomes and/or SNS content variables.
For each drinking milestone, samples were limited to those who had notengaged in that
drinking milestone by T1 in order to establish directionality. Of the 658, a total of 495
(75.2%) reported having never engaged in drinking by T1, 584 (88.8%) reported having
never become drunk by T1, and 573 (87.1%) reported having never engaged in heavy
episodic drinking by T1.

Exposure to Friends’ SNS Alcohol Content—To assess whether participants had
been exposed to alcohol-related content posted by friends on SNS, two binary items asked
participants whether a friend had ever: 1) posted a picture of themselves with alcohol, or 2)
posted a status, picture, or link about drinking alcohol. Items were combined, with
endorsement of either item coded as “1” and endorsement of neither as “0,” to create a
binary indicator of exposure to friends’ alcohol-related SNS postings.

SNS Alcohol Content Posted by Self—Five items asked whether participants
themselves had ever posted alcohol-related content on a SNS (Table 1).

Time on Facebook—One item assed the average time that participants spent on Facebook
per day rated on a 7-point scale (1=/ess than 10 minutes, 1=4 or more hours).

Alcohol use Outcomes—At each wave of the larger study, participants reported whether
they had ever consumed a full drink of alcohol, had ever been drunk, and had ever engaged
in heavy episodic drinking (HED; defined for adolescents as consuming three or more drinks
per occasion). T1 and T2 alcohol involvement were determined based on whether there was
any report of a given drinking outcome at any of the intermediate assessments up to that
wave. Binary variables were created for each drinking outcome indicating event occurrence
or not.

Extreme Peer Orientation—The 4-item Extreme Peer Orientation Scale [27] assessed
adolescents’ willingness to conform to problematic peer behavior to gain acceptance to
one’s peer group (e.g., “How much does the amount of time you spend with your friends
keep you from doing the things you ought to do?”). A mean was taken across items assessed
on a 7-point scale, with higher scores indicating greater peer orientation (a=.75).

Parental Monitoring—The 9-item Parental Monitoring Scale [28] assessed the extent to
which participants’ parents/guardians monitored adolescents’ daily activities (e.g., "Do your
parents or guardians know what you do during your free time?"). Items were rated on a 5-
point scale, from 1=No/never (0%)to 5= Yes/Always (100%,). A mean score was computed,
with higher scores indicating greater parental monitoring (a=.93).

Peer Injunctive Norms—Two items from a measure of passive social influence [29]
assessed perceived peer injunctive norms regarding alcohol use, with language adapted for
age-appropriateness. Items were: “How do most of your close friends feel about kids your
age drinking alcohol?” and “How do most of your close friends feel about kids your age
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getting drunk?” Response options ranged from 1=Strongly Disapproveto 5=Strongly
Approve. A sum of items was taken, with higher values indicating more alcohol-favorable
norms (a=.95).

Data Analytic Plan

Results

Descriptives

To examine whether exposure to friends’ alcohol-related SNS content predicted initiation of
drinking milestones one-year later, multivariate probit regression analyses were run to
predict each of the three T2 drinking outcomes. Data met all assumptions necessary for
probit regression, which was utilized to ensure adequate modeling of error variances and
conservative tests of hypotheses. Then, to examine injunctive norms as a mediator of the
association between exposure to friends” SNS alcohol content and initiation of drinking
milestones, path analyses were conducted separately for each of the three alcohol outcome
variables (see Figure 1). Indirect effects were estimated from T1 exposure to friends’ SNS
posting to T2 drinking milestones via T2 injunctive norms. Robust weighted least squares
estimation (in MPIlus 7.0) was used to account for categorical variables and to handle
missing data on T2 outcomes and/or SNS alcohol content; sensitivity analyses using list-
wise deletion did not substantively change model results. All models included relevant
control variables regressed on outcomes and correlated with one another (sex, age, race, and
time on Facebook).

Means, frequencies, and correlations among study variables can be found in Table 1, with
results describing participants' SNS use in Table 2.

Hypothesis Testing

Probit Models—Results of probit regression analyses (Table 3) indicated that adolescents
who reported having been exposed to friends’ alcohol-related SNS content at T1 were
significantly more likely to have had their first drink by T2 and to have engaged in their first
episode of HED by T2, above and beyond the effects of extreme peer orientation, parental
monitoring, injunctive norms, and demographic factors at T1. In addition, more
alcoholfavorable peer injunctive norms at T1 were associated with greater likelihood of
engagement in each of the three drinking milestones by T2. Exposure to friends’ alcohol-
related SNS content was not associated with an increased likelihood of adolescents
becoming drunk by T2.

Mediation Models—In path analyses, significant direct effects indicated that T1 exposure
to friends” SNS alcohol content was associated with more alcohol-favorable T2 injunctive
norms, and that more alcohol-favorable peer norms at T1 and T2 were associated with
initiation of drinking behaviors at T2 (Figure 1). Paths from T1 exposure to friends’ SNS
posting to T2 initiation of becoming drunk and HED were not significant, indicating no
direct effects on these drinking milestones in mediation models. Indirect effects were
estimated (Table 4). Results indicated that peer injunctive norms were a significant mediator
of the relationship between exposure to friends’ alcohol-related SNS postings and initiation
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of drinking, becoming drunk, and HED at T2. Indirect effects comprising a percentage of the
total effects of exposure to friends’ alcohol-related SNS content were 14.6% for drinking,
41.7% for becoming drunk, and 28.0% for HED.

Discussion

This study fills a key gap in the literature by prospectively examining adolescents’ initiation
of drinking behaviors following exposure to friends’ alcohol-related content on SNS and
testing one potential mechanism, changing peer injunctive norms, by which this may occur.
Results suggest that adolescents exposed to friends’ alcohol-related SNS content reported
stronger alcohol-favorable peer injunctive norms and were more likely to initiate drinking.
Two key findings highlight the unique role that social media may play in contributing to peer
influence processes surrounding youth alcohol use initiation and progression.

First, exposure to peers’ alcohol-related SNS content predicted adolescent’s initiation of
drinking one year later. Findings remained significant controlling for known developmental
risk factors for initiation of alcohol use, suggesting that exposure to such SNS content may
have an important impact on drinking behaviors among youth. SNS, where adolescents can
access an immense volume of mediated content in the virtual presence of peers, may
combine elements of traditional mass media and offline peer environments. As such, it may
represent a synthesis of peer and media influences, both of which have critical implications
for adolescents’ alcohol consumption [4,30].

Social cognitive theory suggests that adolescents’ behaviors are shaped by observation and
cognitive interpretations of the behaviors of peer and media models [11]. Two mechanisms
that may account for this effect are described by the Message Interpretation Process (MIP)
model and Deviancy Training model. The MIP model of media influence [31] suggests that
adolescents’ decision-making around alcohol is influenced by positive affect induced by a
media message’s perceived desirability and similarity to adolescents’ own experiences [13].
Within SNS, where adolescents encounter alcohol references displayed by their own close
friends and peers, these messages are likely seen as highly personally relevant, desirable,
and realistic. Deviancy training models, drawn from the peer influence literature, suggest
that adolescents reinforce one another’s delinquency through positive communication about
antisocial behaviors [32]. Large, public SNS audiences may amplify this positive
reinforcement, and associated social learning, gained by alcohol-related posting. These
mechanisms represent two areas for future research to examine the interface of peer
interaction and media-based influences on adolescent risk behaviors.

A second key finding is that adolescents’ beliefs that peers approve of alcohol use may act as
one mechanism by which exposure to friends’ alcohol-related SNS content leads to initiation
of drinking behaviors. The theory of planned behavior [12] suggests that subjective norms
have a tangible impact on behavior, and the specific role of injunctive norms in increasing
the likelihood of adolescents’ alcohol use is well-documented [33]. SNS represents a
particularly potent context for the development of such norms. Existing models suggest that
social norms are developed through observation of behavior and peer communication [34].
On SNS, adolescents can observe the behaviors and communications of a wide range of their
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peers, by viewing posted photos, text, and links. However, some adolescents purposefully
post positive portrayals of alcohol use, approval, and enjoyment on SNS [7,9] in order to
present a desired identity and gain social acceptance [35]. Given that the SNS environment
is more “disembodied” than offline environments [36], with fewer interpersonal cues
available to inform adolescents’ perceptions of their peers’ beliefs about alcohol, they may
be more likely to misperceive (and overestimate) pro-drinking social norms [18]. Thus,
powerful injunctive norms may be created via SNS and such norms may impact offline
behavior.

Although this study provides a unique opportunity to prospectively examine alcohol use
initiation and adolescent SNS use, several limitations should be addressed in future work.
First, the study used adolescents’ own reports of exposure to friends’ SNS content, which
may be biased due to poor recall or projection of their own drinking behavior onto peers;
observational coding of SNS alcohol references has shown promise in work with college
students [3,7,8] and should be employed with adolescents. Second, although our measure of
alcohol exposure asks about SNS use more broadly, we control only for time spent on
Facebook; future work should examine whether time spent on other SNS impacts revealed
associations. Third, we were unable to control for peers’ actual drinking behavior in our
analyses, which limits the strength of our conclusions regarding the unique impact of peers’
SNS posts, versus “offline” drinking behavior, on adolescents’ alcohol use.

The study’s two-wave longitudinal model provides a critical improvement over previous,
cross-sectional studies. However, because data on SNS use were collected at only two time
points, formal examination of mediation was not possible. It is possible that initiation of
drinking preceded changes in Time 2 injunctive norms or that SNS use changed
considerably over the course of the study. Similarly, selection effects, a common confound in
the peer influence literature whereby adolescents who are interested in experimentation with
alcohol choose to interact with drinking peers, remain a possibility. Future studies,
examining short-term associations among SNS exposure, norms, and drinking behaviors
across multiple time points are needed to clarify this timeline.

Our findings suggest that adolescents’ perceptions of their “close friends’ beliefs about
alcohol use were informed by the activity of “friends” on SNS. Prior work suggests that the
majority of adolescents SNS “friends” are peers known offline [37]. However, our measures
do not capture which SNS “friends” participants were describing, and it is possible that these
“friends” are older individuals or peers not known offline. Interestingly, the percentage of
adolescents reporting that “friends” posted alcohol-related content (20.7%) was much
greater than the percentage reporting their own posting (7.5%). Although this may indicate
social desirability, it may also reflect adolescents’ interpretation of “friends” to include a
wider network of online peers. Future work should investigate the role of different SNS
“friends” in shaping norms, and whether this differs from offline peer reference groups.

This study has several important implications. Although past studies have indicated cross-
sectional associations between SNS alcohol content exposure and peer norms [21], and
longitudinal associations with susceptibility to alcohol use [22], this study is the first to
examine /nitiation of various drinking milestones following exposure to alcohol content.
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Initiation of alcohol use is an important prevention target, as age of drinking onset is highly
correlated with adverse outcomes. Furthermore, results may inform future intervention
efforts around youth substance use. Previous work indicates the utility of “media literacy”
training in teaching youth to critically evaluate media messages around alcohol [38], and
such programs may benefit from adaptation to fit the soc/a/ media context. Similarly,
prevention programs that address peer influence and norms around substance use [39] are
shown to reduce adolescent alcohol use behaviors. Such programs could explicitly address
the role that SNS content plays in creating perceptions of peer norms around drinking.
Finally, by examining the role of SNS in contributing risk for alcohol use, findings
contribute to a growing literature [40] indicating potential for SNS to serve as a unique
platform for digital intervention efforts that explicitly target adolescents.
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Implications and Contribution

These results demonstrate that adolescents’ exposure to friends’ alcohol-related posts on
social networking sites longitudinally predicts initiation of drinking behaviors. This
exposure may lead adolescents to develop alcohol-favorable peer injunctive norms.
Further research should examine how and for whom peer influence via social media
oceurs.
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Figure 1.

Path models testing mediation of pathway from exposure to friends’ alcohol-related SNS
posting to initiation of drinking milestones (drinking, becoming drunk, and heavy episodic
drinking) by peer injunctive norms. Models also include relevant control variables (sex, age,
race, and time on Facebook) regressed on drinking outcomes (not shown here). Standardized

effects reported.

*p<.05; **p<.01; ***p<.001
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Rates of Adolescent Endorsement of Social Networking Site Behaviors at Time 1

Table 2

Social Networking Site Behavior

Rate of Endorsement

n %
Any Exposure to Alcohol-Related Content Posted by Friends on SNS 122 20.7%
Friend has posted status, picture, or link about alcohol 85 14.5%
Friend has posted pictures of themselves with alcohol 110 18.7%
Any Alcohol-Related Content Posted by Self on SNS 44 7.5%
Have posted status, picture, or link about alcohol 38 6.5%
Have posted picture of self with alcohol 26 4.4%
Have tagged friends in photos with alcohol 18 3.1%
Have posted picture of self passed out or vomiting as result of alcohol 7 1.2%
Have posted picture of friend passed out or vomiting as result of alcohol 6 1.0%

Page 15

Note: A total of 587 participants (out of the total sample of 658) completed items related to SNS alcohol content. Percentages reported here are out

of 587.
*
p<.05;
Aok
p<.01;

Hokh

p<.001
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Table 4

Total and Indirect Effects of Exposure to Friends’” SNS Alcohol Content on Drinking Milestones

Estimate SE p-value

T2 Initiation of Drinking

Total Effect 0.19 0.07 .007
Indirect Effect via T2 Peer Injunctive Norms ~ 0.03 0.01 .046
Percent Mediated 14.6%

T2 Initiation of Becoming Drunk

Total Effect 0.08 0.08 .272
Indirect Effect via T2 Peer Injunctive Norms ~ 0.04 0.02 .028
Percent Mediated 41.7%

T2 Initiation of First Heavy Episodic Drinking

Total Effect 0.15 0.07 .017
Indirect Effect via T2 Peer Injunctive Norms ~ 0.05 0.02 .037
Percent Mediated 28.0%

Note: Models were estimated using robust weighted least squares estimation. Standardized effects reported. Percent Mediated refers to the percent
of the total effect that was mediated by T2 Peer Injunctive Norms
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