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Abstract

Purpose—Little is known about the nature and extent of adolescents’ exposure to tobacco- and 

e-cigarette–related communications on social media. In this study, we describe the prevalence and 

correlates of youth exposure and engagement with tobacco- and e-cigarette–related social media.

Methods—Data are from the baseline survey of the Texas Adolescent Tobacco and Marketing 

Surveillance system, a cross-sectional sample of sixth, eighth, and 10th graders (n = 3907, N = 

461,097). Weighted logistic regression models were used to examine associations between 

demographic characteristics, sensation seeking, tobacco use, and exposure and engagement with 

tobacco-related social media.

Results—Overall, 52.5% of students reported exposure to tobacco-related social media in the 

past month, whereas < 6% reported engagement. Exposure and some forms of engagement were 

more common among high school students, girls, those with friends who use tobacco, and high 

sensation seekers (p < .05). The odds of exposure were significantly higher among students 

susceptible to combustible tobacco (adjusted odds ratio [AOR] = 1.71, p < .05), e-cigarettes (AOR 

= 2.10, p < .01), and both combustible tobacco and e-cigarettes (AOR = 2.24, p < .001). The odds 

of engaging with social media was higher among those who were susceptible to, had ever, or 

currently use both combustible tobacco and e-cigarettes (AOR = 2.10–3.46, p < .05).
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Conclusions—About 1 in every 2 adolescents in Texas are exposed to tobacco-related social 

media. Adolescents who are susceptible to or use e-cigarettes and/or combustible tobacco are 

exposed to and engage with tobacco-related social media more than their peers. Social media 

appears to be an important venue when targeting vulnerable youth in prevention campaigns.

In recent years, the declining rate of tobacco use among U.S. middle and high school 

students has stagnated, due largely to an increased prevalence of the use of nonconventional 

products such as e-cigarettes and hookah [1]. Socioenvironmental factors such as peer 

influence and tobacco marketing are strong predictors of tobacco use among adolescents [2]. 

Tobacco marketing has historically exploited themes of social acceptance and popularity in 

product advertisements [3], and studies have demonstrated that increased awareness and 

receptivity to tobacco marketing is associated with initiation of smoking among youth and 

young adults [4]. Likewise, exposure to protobacco imagery in movies and on television is 

strongly predictive of youth tobacco use initiation [5,6].

The roles of media, marketing, and peer influence in the development of adolescent smoking 

have become especially salient in recent years with the pervasiveness of social media. Social 

media use is extremely common among adolescents, with 76% of youth between the age of 

13 and 17 years reporting use of a site such as Facebook, Twitter, Instagram, Snapchat, or 

Tumblr [7]. As an extension of in-person peer groups, social media can also be a powerful 

tool for communicating social norms and influencing risk behaviors. For example, Litt and 

Stock [8] reported that viewing Facebook profiles portraying alcohol use as positive and 

normative was associated with increased willingness to use alcohol and favorable attitudes 

toward alcohol use among adolescents.

An increasing body of literature has documented tobacco-related activity on social media 

[9–12]. Protobacco content and advertising have been observed on a multitude of social 

networking sites such as YouTube [9], Instagram [13], and Facebook [14]. Web sites like 

Reddit have multiple forums dedicated to the topics of e-cigarettes and vaping, where users 

share information about their favorite e-liquid flavors and how to modify e-cigarette devices 

[15]. Likewise, content analyses of e-cigarette discussions on Twitter have found that many 

tweets focus on sharing information, personal opinion, and first-person use or intent, and 

such tweets tend to have positive sentiments [16]. Also popular on social media are videos or 

images depicting the performance of smoke or vape “tricks,” such as blowing smoke rings 

[17,18], which have been cited in several studies as one of the main attractions of e-cigarette 

use among adolescents [19,20].

While the presence of protobacco messages on social media is well-documented, thus far, 

research has been limited to either small, descriptive studies [9,21], or studies examining 

overall characteristics or trends of tobacco-related social media communications [22,23]. To 

date, only one study has examined the relationship between exposure to tobacco-related 

social media and tobacco use behaviors [24]. Depue et al. [24] reported that among young 

adults aged 18–24 years, exposure to depictions of tobacco use on social media was 

predictive of later cigarette smoking. Notably, in this study, social media had a stronger 

influence on later smoking behavior than did television or movie depictions [24]. Despite 

social media’s potential influence on youth health behaviors, no studies have documented 
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the overall prevalence of youth exposure to and engagement with tobacco-related social 

media or the impact of social media on youth tobacco use behaviors. Using data from the 

2011 National Youth Tobacco Survey, researchers reported that 11.0% of youth aged 11–18 

years had reported receiving promotions from tobacco companies via Facebook or Myspace 

in the past 30 days [25]. However, that study focused solely on industry-sponsored 

promotions, a practice that is no longer allowed by many social network policies [26,27], 

and social media has grown dramatically in scope since the data were collected in 2011 [7]. 

In this study, we seek to fill important gaps in knowledge by describing the prevalence and 

correlates of youth exposure to and engagement with tobacco- and e-cigarette–related social 

media among a large, representative sample of Texas adolescents.

Methods

Study design and participants

The current study was a cross-sectional analysis of the baseline survey of the Texas 

Adolescent Tobacco and Marketing Surveillance System (TATAMS). TATAMS is a 3-year 

longitudinal study that measures use of tobacco products and exposure to marketing of 

tobacco products in Texas adolescents every 6 months. TATAMS was reviewed and 

approved by the University of Texas School of Public Health Committee for the Protection 

of Human Subjects (HSC-SPH-13-0377) and by local school district review committees. 

Participants included adolescents in sixth, eighth, and 10th grades at baseline from a 

representative sample of 79 schools in five counties that surround the four largest cities in 

Texas: Austin, San Antonio, Houston, and Dallas/Fort Worth. These major metropolitan 

areas are among the fastest growing cities in the United States at present [28] and represent 

43% of the state’s population [29]. The sampling design and school recruitment are 

described in detail elsewhere [30]. Cognitive interviewing was conducted from April to July 

2014 with 27 students (11–18 years old) to ensure clear understanding of questions. Data 

collection for the baseline survey included in the present analysis began in October 2014 and 

was completed in June 2015 (n = 3,907; N = 461,069 when generalized back to the entire 

population of youth in the sampling frame). At baseline, 49% of participants were female; 

54.5% were Hispanic, 27.9% non-Hispanic white/Other, and 17.6% non-Hispanic black. 

Participants were evenly distributed across the three grade levels.

Measures

Exposure to tobacco- and e-cigarette–related social media—Participants were 

asked, “During the past 30 days, have you seen any tobacco, electronic cigarette, vape pen, 

or e-hookah related posts on sites like Tumblr, Vine, Facebook, Twitter, Instagram, or 

YouTube? Examples that are common are pictures of people smoking or using e-cigarettes 

on Instagram or Facebook, or videos of blowing smoke rings on Vine or YouTube.” A 

dichotomous variable was created corresponding to those participants who reported 

exposure to tobacco- and e-cigarette–related social media during the past 30 days versus 

those who did not.

Engagement in tobacco- and e-cigarette–related social media—Two different 

types of engagement were assessed: (1) posted videos or pictures of tricks and (2) written, 
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responded to, or reblogged about tobacco or e-cigarette products. For the first type of 

engagement, participants were asked, “During the past 30 days, have you posted pictures or 

videos of yourself or a friend blowing smoke rings or performing tricks with tobacco 

products or electronic cigarettes, vape pens, or e-hookahs on Facebook, Twitter, Tumblr, 

Vine, and Instagram?” For the second type of engagement, participants were asked, “During 

the past 30 days, have you written, responded to, or reblogged a post about tobacco products 

or electronic cigarettes on sites like Facebook, Twitter, Tumblr, Vine, and Instagram?” For 

each item, dichotomous variables were created corresponding to those participants who 

indicated engaging in tobacco- and e-cigarette–related social media during the past 30 days 

versus those who did not.

Susceptibility to use—Susceptibility to tobacco and e-cigarette use was assessed among 

never users of any tobacco product [31]. For cigarettes, cigar products (large cigars, 

cigarillos, and little filtered cigars), hookah, and e-cigarettes, participants were asked if they 

thought they would use the product in the next year, if they would use the product if it were 

offered by a close friend, and if they had ever been curious about using the product [32,33]. 

Response options were “definitely not [1],” “probably not [2],” “probably yes [3],” and 

“definitely yes [4].” Participants who responded “definitely not” to all three questions were 

classified as nonsusceptible for that product. From these responses, four categories of 

susceptibility were created: nonsusceptible to any tobacco product, susceptible to 

combustible tobacco (cigarettes, cigar products, and hookah) only, susceptible to e-cigarettes 

only, and susceptible to both combustible tobacco and e-cigarettes (“dual use”).

Ever use—Ever use was assessed for cigarettes, hookah, cigar products, and e-cigarettes 

and was defined as ever having used or smoked the product, even one or two puffs. Four ever 

use categories were created: never users of any product, combustible tobacco (cigarettes, 

cigar products, and hookah) only users, e-cigarette only users, and dual users of both 

combustible tobacco and e-cigarettes.

Current use—Similar to ever use, current use was assessed for the same four products and 

was defined as using or smoking the product on at least 1 day in the past 30 days. Four 

current use categories were created: noncurrent users of any product, current combustible 

tobacco (cigarettes, cigar products, and hookah) only users, current e-cigarette only users, 

and dual users of both combustible tobacco and e-cigarettes.

Demographic factors—Demographic factors included gender (male vs. female), grade 

level (sixth/eighth vs. 10th), race (white, African-American, Asian, American Indian/Alaska 

Native, Native Hawaiian or Pacific Islander, and Other), and ethnicity (Hispanic or non-

Hispanic).

Sensation seeking—Sensation seeking was measured using responses to four items, 

which were adapted from the Brief Sensation Seeking Scale-4 [34]. Response options for 

each of the four items ranged from “strongly disagree [1],” to “strongly agree [5].” A 

composite variable was created by summing responses across all completed items and 

dividing by the number of completed items. Participants who completed at least two of the 

items were included in the analyses. Those who scored at or above the median (3.0) were 
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classified as high sensation seekers, and those who scored below the median were classified 

as low sensation seekers [35].

Friend use of tobacco products—Friend use was assessed for four different products, 

including cigarettes, hookah, cigar products, and e-cigarettes. These one-item measures were 

adapted from the Population Assessment of Tobacco and Health (PATH) survey [36]. For 

each product, participants were asked, “How many of your close friends use (product 

type)?” Response options included “none,” “a few,” “some,” “most,” and “all.” A 

dichotomous variable was created for participants who indicated that none of their friends 

used any of the products versus those who responded that “a few,” “some,” “most,” or “all” 

of their friends used one or more of the products.

Statistical analysis

To examine the prevalence of exposure and engagement with tobacco-related social media, 

weighted descriptive statistics were generated for the three outcome variables (exposure to 

tobacco/e-cigarette–related social media, posted videos/pictures of tricks, and written/

responded/reblogged about tobacco/ e-cigarettes). Differences in the prevalence of each of 

the variables by gender, grade level, race/ethnicity, susceptibility to use, sensation seeking, 

and friend use were examined using chi-square analyses. To examine behavioral correlates 

of exposure to and engagement with tobacco-related social media, weighted logistic 

regression analyses were conducted using unadjusted models and models adjusted for 

covariates. Separate models were employed for each of the three different outcome variables 

(i.e., susceptibility, ever use, and current use) and three different exposure variables (i.e., 

exposure to tobacco/ e-cigarette–related social media, posted videos/picture of tricks, and 

written/responded/reblogged about tobacco/e-cigarettes). Covariates for all models included 

gender, school grade level, race/ethnicity, sensation seeking, and friend use of tobacco 

products. Missing data were handled using listwise deletion for each of the logistic 

regression models. Missing data differed for each model, with the prevalence of missing data 

ranging from 3.6% to 3.7%. All analyses included sampling weights to generalize the 

findings to sixth, eighth, and 10th graders living in the sampling frame and to account for 

school-level clustering. Analyses were conducted using Stata 14.0 (College Station, TX).

Results

The majority of respondents had never used combustible tobacco or e-cigarettes (75.8%) and 

had not used combustible tobacco or e-cigarettes in the past month (89.8%). However, over 

one third of the sample reported being susceptible to combustible tobacco or e-cigarettes 

(34.1%) (Table 1).

Exposure to tobacco-related social media

Overall, 52.5% of students reported exposure to tobacco- or e-cigarette–related social media 

in the past month. Table 1 presents the weighted characteristics of participants by social 

media use category. Female students were significantly more likely than males to report 

exposure, as were high school students compared with middle school students (p < .001). 

Students who were susceptible to combustible tobacco and/or e-cigarette use were more 
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likely to report exposure to tobacco-related social media than students who were not 

susceptible (p < .001). The same finding was observed for current use (p < .05), while 

students who had ever used e-cigarettes (alone or with combustible tobacco) were 

significantly more likely than those who had never used a tobacco product to have seen 

tobacco-related social media (p < .001). Students who were high sensation seekers were also 

significantly more likely to report greater exposure than their low sensation seeking 

counterparts (p < .001).

Logistic regression analysis revealed a significant relationship between susceptibility to use 

and exposure to tobacco- or e-cigarette–related social media (Table 2). After adjusting for 

covariates, the odds of being exposed to tobacco- or e-cigarette–related social media were 

1.72 times (95% confidence interval [CI] = 1.05–2.81) higher among students susceptible to 

combustible tobacco use only, 2.08 times (95% CI = 1.31–3.30) higher among students 

susceptible to e-cigarette use only, and 2.30 times (95% CI = 1.59–3.30) higher among 

students who were susceptible to both combustible tobacco and e-cigarette use, compared 

with students who were not susceptible to any product. No significant associations between 

ever or current e-cigarette and/or combustible tobacco use and exposure to social media 

were observed after adjusting for gender, school level, race/ethnicity, sensation seeking, and 

friends’ use of tobacco.

Engagement with tobacco-related social media

Engagement with tobacco-related social media was less common than exposure. Overall, 

only 5.7% of students reported posting videos or pictures of smoke tricks and 5.0% of 

students reported writing, responding, or reblogging posts about tobacco or e-cigarettes. 

Those who were susceptible to, ever tried, or currently used both tobacco and e-cigarettes 

were significantly more likely to report posting tricks than exclusive users of these products 

and those who were not susceptible to, had never tried, or were not current users of these 

types of tobacco product (Table 3). Furthermore, those who were susceptible to and those 

who had ever tried both e-cigarettes and combustible tobacco were significantly more likely 

to report writing/responding to tobacco-related social media (p < .001) compared with other 

categories of susceptibility and ever use. Among current users, those who used combustible 

tobacco only or used both combustible tobacco and e-cigarettes were significantly more 

likely than nonusers and other categories of users to write, respond to, or reblog tobacco-

related social media (p < .001).

After adjusting for covariates, the odds of posting videos or pictures of smoke tricks on 

social media was 2.10 times (95% CI = 1.04–4.25) higher among ever dual users as 

compared with never users. Similarly, the odds of posting smoke tricks was 3.59 times (95% 

CI = 1.95–6.60) higher among current dual users as compared with noncurrent users. 

Susceptibility to use was not associated with posting videos or pictures of smoke tricks in 

the adjusted model. The odds of writing/responding/reblogging tobacco- and e-cigarette–

related social media was 3.56 times (95% CI = 1.39–9.09) higher among students who were 

susceptible to both e-cigarettes and combustible tobacco compared with students who were 

not susceptible. For current use, the odds of writing/responding/reblogging tobacco- and e-

cigarette–related social media was 3.07 times (1.04, 9.07) higher for combustible only users 
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as compared with noncurrent users. No other significant relationships were observed after 

adjusting for gender, school level, race/ethnicity, sensation seeking, and friends’ use of 

tobacco.

Discussion

Our results suggest that over half of all middle and high school students are exposed to 

tobacco- or e-cigarette–related social media. Girls, high school students, high sensation 

seekers, and students with friends who use tobacco were the most likely to report exposure 

to tobacco- or e-cigarette–related social media, as well as the most likely to report writing, 

responding, or reblogging tobacco-related posts. In multivariate models, those who were 

susceptible to e-cigarettes, combustible tobacco, or both were significantly more likely to 

report exposure to social media. Students who were susceptible to dual use of both e-

cigarettes and combustible tobacco and those who had used only combustible tobacco were 

more likely to report writing, responding, or reblogging tobacco-related posts.

Posting videos or pictures of smoke tricks was not significantly related to demographic 

characteristics or sensation seeking but was common among students who have friends who 

use tobacco. In multivariate models, no significant relationships with susceptibility to use e-

cigarettes and/or combustible tobacco products were observed, but students who were ever 

or current dual users of both combustible tobacco and e-cigarettes were more likely to 

engage with social media in this way. Unlike responding or reblogging about tobacco on 

social media, posting videos or pictures of smoke tricks requires access to combustible 

tobacco or e-cigarettes, which may explain why only ever or current dual use was 

significantly associated with this form of engagement with social media.

These findings are reflective of national trends of social media use among adolescents. Girls 

and boys are both equally likely to use Facebook; however, girls are significantly more likely 

than boys to use other social media such as Instagram, Snapchat, Twitter, Vine, and Tumblr 

[7]. Adolescents between the age of 13 and 17 years are also more likely to use social media 

than their younger counterparts [7]. Thus, the demographic differences in exposure and 

engagement in our study may simply be representative of differences in social media use 

than of characteristics specific to tobacco-related social media.

Our findings are consistent with those of Depue et al. [24] who found that sensation seeking 

and having friends who use tobacco were significantly associated with exposure to tobacco-

related social media among young adults aged 18–24 years. The present study builds on 

Depue’s work in several important ways. First, our population of middle and high school 

students are an important focus since first use of tobacco typically occurs in adolescence [2]. 

Second, we examined e-cigarettes in addition to combustible tobacco, which is becoming 

increasingly important given the notable increase in e-cigarette use among middle and high 

school students [1], and the prevalence of e-cigarette-related material on social media [15]. 

Third, we evaluated susceptibility and ever use in addition to current use, which allows us to 

explore the stages of progression of combustible tobacco and e-cigarette use from nonuser to 

user. Finally, we also examined engagement with social media instead of exposure alone, 

which allows for a more in-depth exploration of the ways that adolescents communicate and 
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interact with their peers about tobacco-related topics and how this might affect use 

behaviors.

This study has several limitations. First, the cross-sectional data does not allow us to draw 

conclusions about the potential causal influence of exposure or engagement with tobacco-

related social media on tobacco use behaviors. It is likely that youth who use tobacco and e-

cigarettes are engaging with tobacco-related social media after they start using these 

products; thus, future longitudinal research is needed to adequately explore temporal 

relationships. Second, the study population was limited to students in middle and high 

schools within five Texas counties; therefore, the findings may not be generalizable outside 

of this population. Third, exposure and engagement with social media was evaluated via a 

dichotomous self-report of past 30-day recall, which may be subject to recall bias and does 

not allow us to examine the relationship between different levels of exposure and 

engagement with tobacco use. Finally, it is possible that some portion of the tobacco-related 

social media encountered by participants was antitobacco in nature (e.g., counter-marking or 

negative comments about tobacco). However, our measures of exposure and engagement of 

tobacco-related social media do not allow us to clearly distinguish between positive versus 

negative social media and how valence may be related to tobacco susceptibility or use.

Despite these limitations, this study demonstrates that tobacco- and e-cigarette-related social 

media is prevalent, with 52.5% of all students and 67.3% of high school students reporting 

exposure. Given the overwhelming popularity of social media within the adolescent 

population and the finding of Depue et al. [24] that social media was more influential on 

future smoking behaviors than television or movie depictions of smoking, additional 

research is greatly needed to explore the prevalence, nature, and impact of social media on 

youth tobacco use. The body of literature on the relationship between smoking in the movies 

and smoking behaviors is large [3,6] and given the pervasiveness of social media in young 

people’s lives [7], no doubt there is a great need for more studies like that presented here.

There are several importation implications for regulation and intervention. While there are 

currently no federal laws restricting the advertisement of tobacco products online, many of 

the major social networking services (e.g., Facebook and Twitter) have policies that restrict 

tobacco advertising or related content [26,27]. Although legislation limiting online content is 

problematic for both practical and legal reasons, the existence of social networking policies 

that already restrict tobacco-related content presents a promising opportunity for the 

encouragement of self-regulation. For example, social networking services could be 

encouraged to include e-cigarettes in their antitobacco advertising policy. Furthermore, 

while users of social media will always be free to post any tobacco-related content, there is 

precedent for content policies that involve the flagging, removal, or filtering of inappropriate 

content. One potential implementation could be age-related filters preventing minors from 

seeing content that has tobacco- or e-cigarette–related keywords associated with it, with the 

option for users to flag content that falls under the restricted guidelines.

In addition, our findings suggest interventions should focus on social media as a venue for 

counter-marketing communications. We found that students who were susceptible to tobacco 

and e-cigarette use were more likely to be exposed to tobacco-related social media and ever 
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and current users were more likely to engage with social media. Thus, any counter-

marketing campaigns that utilize social media and its tools to target ads by age and/or 

related keywords [37,38] are likely to reach the most valuable target audience for prevention 

efforts. Recently, The Real Cost campaign [39] and the truth campaign have both used social 

media, including a recent advertising spot at the 2016 Grammy Awards referencing Internet 

cat videos, replete with a hashtag to encourage its spread on Twitter and other tagged social 

media [40].

The present study highlights a critical need for additional research focusing on the influence 

of tobacco- and e-cigarette–related social media on adolescent tobacco use behaviors. 

Adolescent exposure to tobacco-related content is likely prevalent on a national scale, and 

social media provides a unique venue for both industry-sponsored advertising as well as 

influential user-generated messages from peers. A better understanding of the nature, source, 

and content of social media messages encountered by adolescents is needed for the 

development of an effective public health intervention, as is a more refined understanding of 

the impact of these messages on youth tobacco use behaviors.
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IMPLICATIONS AND CONTRIBUTION

Adolescents susceptible to tobacco and/or e-cigarettes are more likely to report exposure 

to tobacco-related social media, and adolescents susceptible to both are more likely to 

engage with social media by responding or reblogging. Based on these findings, social 

media is an ideal venue to target vulnerable youth in prevention campaigns.
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Table 2

Cross-sectional associations between tobacco use behaviors and exposure to tobacco-related social media 

among Texas adolescents (n = 3,887, Na = 457,883), TATAMS (2014–2015)

Exposure to tobacco/electronic nicotine delivery systems on social media

OR unadjusted (95% CI) OR adjusted (95% CI)b

Susceptibility to usec

 Nonsusceptible (n = 1,882) – –

 Combustible tobacco only (n = 236) 2.63 (1.69–4.08)*** 1.72 (1.05–2.81)*

 E-cigarettes only (n = 315) 2.72 (1.79–4.19)*** 2.08 (1.31–3.30)**

 Combustible tobacco and e-cigarettes (n = 537) 3.50 (2.43–4.86)*** 2.30 (1.59–3.30)***

Ever use

 Never users (n = 2,977) – –

 Combustible tobacco only (n = 128) 1.26 (.71–2.24)   .88 (.53–1.44)

 E-cigarettes only (n=312) 2.25 (1.64–3.09)*** 1.16 (.82–1.63)

 Dual users (n = 347) 1.72 (1.16–2.55)**   .83 (.59–1.16)

Current use

 Noncurrent users (n=3,457) – –

 Combustible tobacco only (n = 60) 2.03 (1.16–3.55)* 1.06 (.62–1.81)

 E-cigarettes only (n = 155) 1.64 (.93–2.90)   .92 (.54–1.55)

 Dual users (n = 93) 1.65 (.92–2.95)   .92 (.50–1.69)

CI = confidence interval; OR = odds ratio.

*
p < .05,

**
p < .01,

***
p < .001.

a
The weighted N’s generalize back to the entire population of youth in the sampling frame.

b
All models adjusted for gender, school level, race/ethnicity, sensation seeking, and friend use of combustibles/e-cigarettes.

c
Restricted to nonusers of any combustible/e-cigarette product.
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Table 3

Cross-sectional associations between tobacco use behaviors and engagement in tobacco-related social media 

among Texas adolescents, TATAMS (2014–2015)

Engagement: posting videos/pictures of tricks on social media (n = 3,885/Na = 457,329)

OR unadjusted (95% CI) OR adjusted (95% CI)b

Susceptibility to usec

 Nonsusceptible (n = 1,882) – –

 Combustible tobacco only (n = 236)   .99 (.31–3.22)   .67 (.20–2.30)

 E-cigarettes only (n = 315) 1.32 (.59–2.91)   .89 (.38–2.07)

 Dual use (n = 537) 3.16 (1.35–7.39)* 1.97 (.75–5.19)

Ever use

 Never users (n = 2,977) – –

 Combustible tobacco only (n = 128) 1.38 (.49–3.87) 1.05 (.41–2.69)

 E-cigarettes only (n = 311) 1.87 (.88–3.98) 1.26 (.59–2.66)

 Dual users (n = 346) 3.51 (1.84–6.73)*** 2.10 (1.04–4.25)*

Current use

 Noncurrent users (n = 3,456) – –

 Combustible tobacco only (n = 60) 2.22 (.88–5.64) 1.17 (.42–3.27)

 E-cigarettes only (n = 155) 1.96 (.93–4.15) 1.29 (.61–2.75)

 Dual users (n = 92) 5.84 (3.38–10.09)*** 3.59 (1.95–6.60)***

Engagement: written/responded/reblogged about tobacco products/electronic nicotine delivery systems on social media (n = 3,886/Na = 
457,829)

OR unadjusted (95% CI) OR adjusted (95% CI)b

Susceptibility to usec

 Nonsusceptible (n = 1,882) – –

 Combustible tobacco only (n = 236) 2.79 (.93–8.39) 1.64 (.52–5.22)

 E-cigarettes only (n = 315) 2.84 (1.66–4.88)*** 1.73 (.95–3.15)

 Dual use (n = 537) 7.04 (3.05–16.27)*** 3.56 (1.39–9.09)**

Ever use

 Never users (n = 2,977) – –

 Combustible tobacco only (n = 128) 2.37 (.99–5.66) 1.54 (.68–3.51)

 E-cigarette only (n = 312) 1.93 (.83–4.51) 1.02 (.46–2.25)

 Dual users (n = 346) 3.81 (2.01–7.24)*** 1.87 (.94–3.73)

Current use

 Noncurrent users (n = 3,456) – –

 Combustible tobacco only (n = 60) 6.45 (2.22–18.72)** 3.07 (1.04–9.07)*

 E-cigarette only (n = 155) 1.61 (.77–3.37)   .89 (.41–1.96)

 Dual users (n = 93) 2.44 (1.25–4.79)* 1.26 (.57–2.74)

CI = confidence interval; OR = odds ratio.
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*
p < .05

**
p < .01,

***
p < .001.

a
The weighted N’s generalize back to the entire population of youth in the sampling frame.

b
All models adjusted for gender, school level, race/ethnicity, sensation seeking, and peer use of combustibles/e-cigarettes.

c
Restricted to nonusers of any combustibles/e-cigarette product.
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