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Abstract

Objectives—We assessed risk perceptions and social norms about tobacco use across adolescent 

non-users of tobacco, single-product users, and dual/poly-product users.

Methods—Use behaviors specific to e-cigarettes, cigarettes, hookah, cigars, and smokeless 

tobacco were assessed among 6th, 8th and 10th grade students (sample [n] = 3907 from a 

population of [N] = 461,069 students). Multivariate regression was used to examine differences in 

these factors across use categories, adjusted for demographic factors.

Results—Results highlight differences between non-users and single- or dual/poly-product users 

for most tobacco products. Dual/poly-product users differed from single-product users most 
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notably in their higher perceived use of tobacco products by close friends and dating partners, and 

a higher proportion of single-product users reported most products were not harmful and not 

addictive compared to non-users. Few differences were seen between dual/poly-product users and 

single-product users in their perceptions of harm and addictiveness.

Conclusions—Findings demonstrate the importance of proximal social influences (ie, close 

friends and dating partners) for adolescent dual/poly-tobacco product users. Understanding 

similarities and differences in risk factors between these adolescent groups can guide effective 

public health prevention and treatment programs.
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Adolescent tobacco use remains a significant problem both in the United States (US) and 

Texas, despite declines in current use of conventional cigarettes since the 1998 Master 

Settlement Agreement. Among high school students in the US and Texas, there have been 

significant declines in the current (ie, past 30 day) use of cigarettes, cigars, and smokeless 

tobacco.1 However, e-cigarette and hookah use have increased drastically in the past few 

years and now surpass that of conventional cigarettes.2 In 2014 in Texas, nearly 25% of 

middle school and high school students reported ever use of an e-cigarette and 14% reported 

past 30-day use; these numbers are higher than national estimates.2,3

With the increasing diversity of tobacco and nicotine products available, use of 2 or more 

tobacco products is also concerning. National estimates in 2013 suggest that among high 

school students, half of male tobacco users and 38% of female tobacco users used more than 

one tobacco product.1 In Texas, results from the Texas Youth Tobacco Survey indicated that 

among current e-cigarette users nearly 50% were also current cigarette smokers.3 

Particularly concerning is evidence showing that use of multiple tobacco products increased 

the likelihood of engaging in other drug or alcohol-related behaviors.4,5 Also concerning is 

the potential for long-term use of tobacco products, given their mutual reinforcement of 

nicotine, a highly addictive substance that is harmful even during adolescence, especially for 

brain development.6

Perceptions about the health risks and social benefits of using tobacco products play a 

critical role in influencing an individual’s decision to engage in such a behavior. The 

Integrated Behavioral Model, an extension of the Theory of Planned Behavior, posits that 

behavior is influenced by several constructs, including attitudes toward the behavior and 

perceived social norms.7 Social norms encompass both descriptive norms and injunctive 

norms. The former addresses beliefs about whether others approve or disapprove of the 

behavior, and the latter is specific to beliefs about whether others perform the behavior. Each 

has been found to be a potent predictor of youth tobacco use, especially cigarette smoking.8 

Included in the Integrated Behavioral Model’s theoretical framework highlighting the role of 

an individual’s attitude, is the idea that beliefs about performing a behavior are associated 

with certain outcomes. As such, beliefs or perceptions about the future consequences of a 

particular behavior (ie, the likelihood harming one’s health) have been shown to be 

important factors in predicting various health behaviors, including smoking.9
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Most of the literature on risk perceptions, social norms, and tobacco use focuses on factors 

associated with single-product use alone, and is especially plentiful for conventional 

cigarette smoking only.10,11 However, studies have begun to look at these factors as they 

relate to the use of new and emerging tobacco products such as electronic cigarettes. 

Although Barrington-Trimis et al assessed e-cigarette and cigarette social norms and 

perceptions in a cohort of 11th and 12th graders and determined that family member use of 

each product, friend’s use of each product, and positive attitudes toward each product had 

positive associations with use of each product separately, more research is needed to assess 

factors associated with their dual use.12 Regarding perceptions, a majority of e-cigarette 

users tend to believe that e-cigarettes are safer, less harmful, and less addictive than 

conventional cigarettes.13–18 Typically, these beliefs are held by younger people, men, and 

current smokers.13,15,19 Additional research has shown that among those young adults 

exposed to e-cigarette marketing, those who are more receptive to the marketing were more 

likely to believe that e-cigarettes are less harmful.19

Whereas current evidence suggests that risk perceptions and social norms are associated 

with youth use of a single tobacco product,10,12,20 we have a limited understanding of how 

these perceptions may differ between single- versus dual/poly-tobacco users. One exception 

is a study that found that e-cigarette dual users (e-cigarettes and cigarettes) had lower harm 

perceptions for most tobacco products as compared to exclusive e-cigarette users and higher 

perceived peer use of cigarettes compared to exclusive users.21 Another study demonstrated 

that perceived tobacco use among peers increased with the number of products used by 

youth, and multiple-tobacco product users were less likely to perceive harm from tobacco 

products compared to single-product users.22

Given the increased risks associated with the use of 2 or more tobacco products among 

youth – other high-risk behaviors, nicotine addiction, health outcomes – it seems critical to 

examine more closely why young people might use products concurrently, as a guide to 

future intervention and policy efforts. Comparing dual/poly-product users to single-product 

users in regards to their psychosocial risk profiles may also provide additional insights to 

help target interventions effectively.

The purpose of this study is to build on this emerging body of literature by comparing and 

contrasting social norms and risk perceptions related to single-product and dual/poly-

product use. Social norms considered here include both descriptive norms (ie, perceived 

prevalence) and injunctive norms (ie, perceived acceptability) and perceptions include 

beliefs about the likelihood of an outcome occurring given engagement in a behavior (ie, 

perceived harm). We assess these factors specific to a number of tobacco products, including 

e-cigarettes, cigarettes, hookah, cigar products (little filtered cigars, cigarillos, large cigars), 

and smokeless tobacco across 3 classifications of adolescent users: non-users, single-product 

users, and dual/poly-product users. We hypothesize that youth in the dual/poly-product user 

group will have decreased perceived risk and increased social norms for each tobacco 

product compared to both groups, and that single-product users will have decreased 

perceived risk and increased social norms compared to non-users. The results of this 

comparison should shed light on differences and similarities among these categories of 
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tobacco product users, which can guide the development of future preventive as well as 

treatment interventions for this age group.

METHODS

Study Design

The Texas Adolescent Tobacco and Marketing Surveillance system (TATAMS) is a rapid 

response surveillance system currently being implemented with middle and high school 

students in the 4 largest cities in Texas—Austin, Houston, San Antonio, and Dallas/Ft. 

Worth. This study is a cross-sectional analysis of baseline data (wave 1) from TATAMS, 

collected during the 2014–2015 academic year.

Data from The Texas Education Agency, the Texas Private School Accreditation 

Commission, and the National Center for Education Statistics were used to generate a 

sampling frame representative of school enrollment in the 5 counties surrounding the 4 

largest metropolitan areas in Texas. The sampling frame included 461,069 students from 

public, private and charter schools in these 5 counties who were in 6th, 8th, and 10th grades at 

baseline. A complex, multistage, probability-design sample of public schools was taken 

using probability proportional to the grades’ enrollment, and later, all private and charter 

schools were invited to participate. This sampling procedure and associated weighting 

methods are described in their entirety elsewhere.23 Altogether, 79 schools agreed to 

participate.

A point person (eg, teacher, school counselor) was identified at each participating grade 

level and asked to recruit at least 55 students from each participating grade. This contact 

person was provided a $100 incentive to reimburse them for their time and effort. Some 10th 

grade high school classes had students from 9th grade who were allowed to participate in the 

study to ease classroom burden. Active parental consent and active student assent were 

obtained. Students received a $10 incentive upon completion of the survey. The baseline (ie, 

wave 1) survey was administered between October 2014 and June 2015 (sample [n] = 3907 

from a population of [N] = 461,069 students) using a computerized form on tablets. 

Approximately half of youth were boys (51.1%), and 32.2% were in 6th grade, 34.7% were 

in 8th grade, and 33.1% were in 10th grade. The breakdown of race/ethnicity was as follows: 

Hispanic (54.5%); white/other (27.9%); and black (17.6%).

Instrument

Survey questions were developed from a catalogue of measures used in state and national 

tobacco surveillance, including the Population Assessment of Tobacco and Health (PATH) 

study currently underway by the US Food and Drug Administration (FDA).24–26 A 

preliminary survey draft was reviewed by a panel of 6 leading experts with extensive 

experience in tobacco control, measurement, and survey design to establish face validity of 

the instrument. Additional cognitive interviewing was conducted between April and July 

2014 with 27 students, ages 11 to 18, to ensure clear understanding of survey questions and 

full-color photographs of tobacco products. Modifications to the instrument were made 

based on the expert review and the cognitive interviews.
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The final survey instrument includes more than 340 questions specific to demographic 

factors, tobacco use behaviors (ie, e-cigarettes, cigars and cigarillos, little filtered cigars, 

smokeless tobacco, hookah, and cigarettes), cognitive and affective factors (eg, perceptions 

of harm), and self-reported exposure to tobacco marketing (eg, at retail outlets and in 

magazines and newspapers). Full-color photographs of the products were included to assist 

participants with their recognition of tobacco products, and skip patterns were programmed 

into the survey to reduce participant burden.

Measures

Tobacco use categories—Adolescents were divided into 3 tobacco use categories: non-

users, single-product users, and dual/poly-product users. To measure current tobacco product 

use, all respondents received the following question for each product: “DURING THE PAST 

30 DAYS, on how many days did you smoke/use [tobacco product]?” Adolescents who 

reported that they did not use any tobacco product on any days in the past 30 days were the 

“non-user” group. Adolescents who reported that they used one tobacco product on at least 

one day in the past 30 days were the “single-product” group. Adolescents who reported that 

they used 2 or more tobacco products on at least one day in the past 30 days were the “dual/

poly-product” group.

Social norms—Items measuring peer use and close friends use were included to capture 

descriptive norms. To measure peer use, adolescents were asked: “How common is it for 

people your age to smoke/use _______?” for each tobacco product. Responses were given 

on a 1–5 scale ranging from “not at all common” to “very common.” To measure close 

friends’ use, adolescents were asked: “How many of your close friends smoke/use 

_______?” for each tobacco product. Responses were given on a 1–5 scale ranging from 

“none” to “all.” Items measuring perceived acceptability by dating partners and peers were 

included to capture injunctive norms. To measure perceived acceptability by dating partners, 

adolescents were asked to respond to, “I would date someone who uses/smokes ______” for 

each tobacco product. Responses were given on a 1–5 scale ranging from “disagree” to 

“agree.” Finally, to measure perceived acceptability by peers, adolescents were asked: “Do 

you think it is okay for people your age to smoke/use ______?” for each tobacco product. 

Responses were given on a 1–5 scale ranging from “definitely not” to “definitely yes.”

Risk perceptions—To measure tobacco product harm perceptions, adolescents were 

asked: “How harmful are these products to health?” for each product. Participants were 

asked to choose among 4 categories of responses ranging from “not at all harmful” to 

“extremely harmful.” To measure perceived addictiveness of tobacco products, adolescents 

were asked: “How addictive are ______?” for each product. Responses included, “not at all 

addictive,” “somewhat addictive,” and “very addictive.” For both variables, responses were 

dichotomized so that adolescents who chose “not at all” were coded as 0 and all other 

responses were coded as 1.

Covariates—Other covariates included: sex, grade, race/ethnicity (Hispanic, non-Hispanic 

white/other, and non-Hispanic black), and family income. Family income was 

operationalized asking “In terms of income, what best describes your family’s standard of 
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living in the home where you live most of the time?” and collapsed response categories 

were: “very well off,” “living comfortably,” and “just getting by/nearly poor/poor.”

Data Analysis

Multiple regression was conducted to test the study’s aims. For each of the 4 social norms 

variables, a multiple linear regression model was conducted to assess the relationship 

between tobacco user group and each risk factor. For each of the 2 harm perceptions 

variables, a multiple logistic regression model was conducted to assess the relationship 

between tobacco user group and perceived risk. All regression models controlled for sex, 

grade, race/ethnicity and family income. Adjusted means and proportions were calculated 

post-estimation and are presented in Tables 2 and 3. Post hoc pairwise comparisons with the 

Bonferroni correction were conducted to compare differences of (1) non-users and single-

product users, (2) non-users and dual/poly-product users, and (3) single-product and dual/

poly-product users. Differences are reported in terms of statistical significance at the 5% 

level and effect size. Between group differences are calculated as Cohen’s d (d = M1 − 

M2/s). Effect sizes are classified as small (d=0.20), medium (d=0.50) and large (d≥0.80).27

In addition, all analyses were calculated with sampling weights associated with the complex 

random sampling procedure to generalize back to the population of students in the sampling 

frame described above. The sampling weights also account for the clustering of the students 

within schools and non-response bias at baseline.23 For the included variables, missing data 

ranged from 0.15%–4.27%; therefore, sample sizes for each model differed minimally. 

STATA 14.0 (College Station, TX) was used to conduct all analyses.

RESULTS

Tobacco Use Behaviors

As seen in Table 1, e-cigarettes are the most commonly used product overall (7.4% of youth) 

and are most frequently used in combination with other products. For example, of youth who 

currently use cigarettes, 44.6% also currently use e-cigarettes; and of youth who currently 

use hookah, 64.4% also currently use e-cigarettes. Of youth who currently use e-cigarettes, 

21.2% also use conventional cigarettes. Further, 1.1% of youth use more than 2 products 

(data not shown).

Social Norms

There are significant differences in social factors for various tobacco products across use 

categories, as seen in Table 2. Regarding descriptive norms, single-product users only 

perceive e-cigarettes and hookah as more common for their peers to use compared to non-

users. Dual/poly-product users perceive e-cigarettes, cigarettes, hookah, and cigars as more 

common for their peers to use compared to non-users. No differences in this variable 

between single-product and dual/poly-product users are noted. Both single-product and dual/

poly-product users perceive that more of their close friends use e-cigarettes, cigarettes, 

hookah, and cigars than non-users. Moreover, dual/poly-product users perceive that more of 

their close friends use cigarettes, hookah, and cigars compared to single-product users. Dual/

poly-product users perceive that more of their close friends use smokeless tobacco than non-
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users. Large effect sizes (d≥0.80) are seen across all tobacco products, except smokeless 

tobacco, for the descriptive norms items.

Regarding injunctive norms, single-product users are more likely to report that they would 

date someone who uses e-cigarettes, hookah, and cigars compared to non-users. Dual/poly-

product users are more likely to report that they would date someone who uses e-cigarettes, 

cigarettes, hookah, and cigars compared to both single-product and non-users. Both single-

product and dual/poly-product users are more likely to report that it is okay for their peers to 

use e-cigarettes, cigarettes, hookah, and cigars than non-users. Further, dual/poly-product 

users are more likely to report that it is okay for their peers to use hookah than single-

product users. Dual/poly-product users are also more likely to report that it is okay for their 

peers to use smokeless tobacco compared to non-users. Results revealed large effect sizes 

(d≥0.80) most notably among comparisons for e-cigarette and hookah products.

Risk Perceptions

As Table 3 shows, there are significant differences in risk perceptions of various tobacco 

products across use categories. Dual/poly-product users are more likely to report that 

cigarettes and cigars are not at all harmful compared to non-users. Both single-product and 

dual/poly-product users are more likely to report that e-cigarettes, hookah, and smokeless 

tobacco are not at all harmful compared to non-users, and large effect sizes (d≥0.80) are 

noted for the e-cigarette and hookah comparisons. Further, dual/poly-product users are more 

likely to report that hookah and cigarettes are not at all harmful compared to single-product 

users. Single-product users are more likely to report that all tobacco products are not at all 

addictive compared to non-users. Dual/poly-product users are only more likely to report that 

e-cigarettes and smokeless tobacco are not at all addictive compared to non-users. No 

differences in dual/poly-product and single-product users are noted for this variable.

DISCUSSION

This study is one of the first to examine the association between social norms and 

perceptions and tobacco use across multiple tobacco products rather than focusing on one 

product, such as conventional cigarettes. The tobacco products included in this study were e-

cigarettes, cigarettes, hookah, cigar products, and smokeless tobacco. Importantly, the 

current study makes comparisons across categories of tobacco use behaviors, including non-

use, single-product use, and dual/poly-tobacco product use. This approach is especially 

comprehensive and has been employed in few studies to date.21,22,28 Here, the approach is 

applied to a representative sample of 6th, 8th, and 10th grade students in public, private, and 

charter schools in the 4 largest cities in Texas.

Our findings confirm what is already known generally about the association between 

perceived social norms and single-product use behaviors, like cigarette smoking.10,11 

However, many comparable studies which have assessed similar risk factors and single- or 

dual/poly-use of tobacco products did not incorporate increasingly popular products such as 

e-cigarettes and hookah,20,29,30 making this study particularly relevant given the limited 

literature exploring whether these new and emerging products follow the same trend in 

perceptions and use among youth. Assessing e-cigarettes is particularly imperative, because 
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both our study and national survey data2,31 indicate e-cigarettes are now the most commonly 

used tobacco product among adolescents overall. We find e-cigarettes to be the most 

commonly used tobacco product among these middle and high school students, as a single-

product use category and dual/poly-product use. This suggests that youth may not be using 

e-cigarettes as a tobacco cessation tool. In fact, with recent research indicating that a large 

proportion of youth e-cigarette users have never tried cigarettes (greater than 40% of past 

and current users),12 it may be possible that e-cigarettes are the new youth “gateway” to 

nicotine dependence, and may be associated with later or concurrent conventional cigarette 

and/or other tobacco product use.32–34 This is evident by the 21% of the e-cigarette users in 

our sample who also smoke cigarettes. Future longitudinal data will provide more evidence 

to investigate the gateway possibility.

The results of this study highlight significant group differences in social norms and 

perceptions for various tobacco products. Dual/poly-product users perceive their close 

friends’ use of smokeless tobacco and their peers’ use of e-cigarettes, hookah, cigars, and 

conventional cigarettes as more common compared to non-users. Both single-product and 

dual/poly-product users perceive their close friends’ use of e-cigarettes and their friends’ use 

of cigars, hookah, and cigarettes as more common compared to non-users. Our results 

support comparable studies, one which found strong positive associations between friends’ 

use of cigarettes and e-cigarettes with the use of these products,12 and others, which found a 

significant association between dual/poly-tobacco product use with perceived prevalence of 

peer use of those tobacco products.22,35 As suggested by the Integrated Behavioral Model, 

single-product users and dual/poly-product users are more likely to have positive peer 

approval of tobacco product use. It could be that youth are observing their friends use these 

products, thereby creating a normative belief that such behaviors are appropriate and 

acceptable.

Dual/poly-product users stand out most notably from single-product users and non-users in 2 

social norms domains. Compared to single-product users, they report that more of their close 

friends use cigars, hookah and cigarettes, but interestingly, were no more likely than single-

product users to report a higher perceived prevalence of peer tobacco use. This finding is 

consistent with research suggesting that adolescents may develop behaviors and beliefs 

based on social influences and exposure to smoking by peers, which combined with the 

effects of social norms, could predict adolescents’ intentions to smoke or use particular 

tobacco products.36 Dual/poly-product users are also more likely to report that they would 

date someone who used e-cigarettes, cigars, or hookah compared to single-product and non-

users. These findings together demonstrate that close friends and dating partners, those who 

are socially proximal, play a notably influential role in dual/poly-tobacco product use in 

particular. This finding is consistent with previous studies finding a strong association 

between norms for proximal referent groups and use of other substances, particularly 

alcohol.37–39 Previous social norms research has found that the success of social norms 

interventions varies by the referent group,40 and, in fact, norms related to close friends may 

be the most resistant to change.41 Nevertheless, these strong associations should be studied 

further as the landscape of adolescent tobacco use is rapidly changing, and proximal norms 

should continue to be tested in interventions focusing on new and emerging products and 

dual/poly-tobacco use. Further, institutional policies, like school-based policies prohibiting 
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tobacco use, can be effective at changing norms and perceptions. Not all schools have 

implemented e-cigarette-related policies, such as their inclusion in tobacco free zones, which 

may help to reduce perceived peer use and social acceptability of these products.42

Both single-product and dual/poly-product users within our study are more likely to report e-

cigarettes as being not at all harmful and not at all addictive compared to non-users. Also, 

both single-product and dual/poly-product users are more likely to report that hookah and 

smokeless tobacco are not at all harmful compared to non-users. Compared to non-users, 

single-product users are more likely to report that all tobacco products are not at all 

addictive. Few differences between dual/poly-product users and non-users are noted for 

youth perceptions about addiction, in contrast. These results reflect those from similar 

studies that found a strong association or dose-dependent relationship between lower risk, or 

harm perceptions, and tobacco product use.12,35,43 In the current study, dual/poly-product 

users differ minimally from single -product users across comparisons of perceived harm and 

perceived addictiveness of all tobacco products (with the exception of perceived harmfulness 

of hookah and cigarettes). This finding is contrary to results from a recent study that found 

that dual cigarette/e-cigarette users held lower harm perceptions for various products than e-

cigarette-only users,21 but supports findings from another study in which dual cigarette/e-

cigarette users did not differ in harm perceptions of e-cigarettes compared to exclusive 

users.28 Another study suggested there may be differences in tobacco harm perceptions 

among youth dual-users and multiple-product users;22 however, current results are unable to 

make the distinction between those groups, given small sample sizes. Given these mixed and 

complex findings, the role of youth’s perceptions of harm and addictiveness in dual/poly-

tobacco product use should be explored further in future studies.

Strengths and Limitations

This study uses data from a large cohort weighted to represent middle school and high 

school students in 4 major metropolitan areas in Texas.23 Questions and constructs in this 

study are similar to those used by other national studies, including the National Youth 

Tobacco Survey and PATH,24,25 but rely on self-report. Analyses are based on cross-

sectional data, and therefore, temporal relationships between social norms and perceptions 

and use of tobacco products cannot be made.

Conclusion

We find tobacco policymakers and researchers in a perpetual race to keep up with a rapidly 

changing landscape of adolescent tobacco use. As we continue to witness youth transition to 

using a diverse array of nicotine and tobacco products, it is imperative to assess the patterns 

of single- versus dual/poly-users as well as the risk factors associated with each user 

classification. Gleaning the similarities and differences between these classes of users can 

lead to more tailored, and thus more effective, youth tobacco prevention strategies. This 

study highlights similarities between single-product and dual/poly-product users, with some 

differences. Preventive and treatment efforts should prioritize proximal social influences, 

like close friends and dating partners, when addressing dual/poly-product users, whereas 

perceived harm and addictiveness need to be a part of interventions targeted to both 

categories of users.
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Table 1

Weighted Prevalence of Dual Use of Tobacco Products (Past 30 day)a TATAMS Wave 1 (n = 3907; N = 

461,069)

Tobacco Product
Prevalence
Dual use of:

E-cigarette
7.41%

n = 261, N = 34,091

Cigarette
3.49%

n = 89, N = 16,025

Hookah
2.47%

n = 70, N = 11,391

Smokeless Tobacco/Large
Cigar/Little Cigarb

2.31%
n = 91, N = 10,632

E-cigarette
7.41%
n = 261, N = 34,091

-- 44.63% 64.38% 57.38%

Cigarette
3.49%
n = 89, N = 16,025

21.23% -- 28.27% 33.16%

Hookah
2.47%
n = 70, N = 11,391

21.51% 20.10% -- 28.40%

Smokeless Tobacco/
Large Cigar/Little
Cigarb
2.31%
n = 91, N = 10,632

17.90% 22.00% 26.51% --

Note.

a
This table should be interpreted in the following way. “Of the current e-cigarette users, 21.23% were also current cigarette users.”

b
Product categories were collapsed as number of respondents (n) in each individual category was <50.

Am J Health Behav. Author manuscript; available in PMC 2017 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cooper et al. Page 14

Table 2

Results of Weighted Linear Regression – Social Norms by Tobacco User Groups (Non-user, Single-product 

User and Dual/Multiple-product User), (n = 3907; N = 461,069)

Non-user (1)
89.5%

(n = 3574; N = 412,677)

Single-product (2)
6.56%

(n = 206; N = 30,238)

Dual/Multiple-product (3)
3.94%

(n = 127; N = 18,153)

Descriptive Norms

How common is it for people
your age to smoke/use …a

Meane
(95% CI)

Mean
(95% CI)

Mean
(95% CI)

p-value Cohen’s df

  E-cigarettes 2.31
(2.23–2.40)

3.04 A

(2.69–3.39)
2.95 A

(2.63–3.27)
<.001 1 vs 2: 0.84

vs 3: 0.79
vs 3: 0.00

  Cigarettes 2.19 A

(2.11–2.27)
2.44 AB

(2.10–2.78)
2.73 B

(2.43–3.04)
<.001 1 vs 2: 0.38

vs 3: 0.62
vs 3: 0.25

  Hookah 2.05
(1.96–2.14)

2.51 A

(2.17–2.85)
2.90 A

(2.60–3.20)
<.001 1 vs 2: 0.61

vs 3: 0.94
vs 3: 0.34

  Cigars 1.86 A

(1.77–1.95)
2.12 AB

(1.85–2.39)
2.60 B

(2.16–3.05)
<.001 1 vs 2: 0.42

vs 3: 0.81
vs 3: 0.39

  Smokeless Tobacco 1.72 A

(1.64–1.80)
1.91 A

(1.47–2.35)
2.05 A

(1.62–2.47)
<.001 1 vs 2: 0.24

vs 3: 0.38
vs 3: 0.14

How many of your close
friends smoke / use …b

  E-cigarettes 1.49
(1.44–1.54)

2.33 A

(2.08–2.57)
2.45 A

(2.08–2.82)
<.001 1 vs 2: 0.95

1 vs 3: 1.03
2 vs 3: 0.15

  Cigarettes 1.36
(1.32–1.40)

1.82
(1.65–2.00)

2.35
(1.96–2.74)

<.001 1 vs 2: 0.80
1 vs 3: 0.91
2 vs 3: 0.53

  Hookah 1.39
(1.34–1.44)

1.67
(1.48–1.87)

2.39
(2.03–2.74)

<.001 1 vs 2: 0.55
1 vs 3: 1.05
2 vs 3: 0.79

  Cigars 1.33
(1.28–1.38)

1.76
(1.48–2.03)

2.38
(1.98–2.78)

<.001 1 vs 2: 0.73
1 vs 3: 1.02
2 vs 3: 0.54

  Smokeless Tobacco 1.20 A

(1.16–1.25)
1.43 AB

(1.17–1.68)
1.91 B

(1.51–2.31)
<.001 1 vs 2: 0.42

1 vs 3: 0.62
2 vs 3: 0.57

Injunctive Norms

I would date someone who…c Meane
(95% CI)

Meane
(95% CI)

Meane
(95% CI)

p–value Cohen’s d

  Uses E-cigarettes 1.50
(1.45–1.55)

2.29
(2.07–2.52)

2.89
(2.41–3.37)

<.001 1 vs 2: 0.76
1 vs 3: 1.12
2 vs 3: 0.48

  Smokes cigarettes 1.26 A

(1.23–1.29)
1.49 A

(1.26–1.73)
2.30

(1.83–2.76)
<.001 1 vs 2: 0.42

1 vs 3: 1.57
2 vs 3: 0.85
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Non-user (1)
89.5%

(n = 3574; N = 412,677)

Single-product (2)
6.56%

(n = 206; N = 30,238)

Dual/Multiple-product (3)
3.94%

(n = 127; N = 18,153)

  Smoke hookah 1.38
(1.34–1.42)

1.82
(1.64–2.01)

2.78
(2.26–3.30)

<.001 1 vs 2: 0.70
1 vs 3: 1.08
2 vs 3: 0.87

  Smokes cigars 1.26
(1.23–1.29)

1.58
(1.41–1.75)

2.27
(1.88–2.67)

<.001 1 vs 2: 0.58
1 vs 3: 0.78
2 vs 3: 0.72

  Uses smokeless tobacco 1.22 A

(1.19–1.24)
1.38 A

(1.22–1.54)
1.70 A

(1.31–2.10)
<.001 1 vs 2: 0.29

1 vs 3: 0.47
2 vs 3: 0.29

Do you think it is okay for
people your age to smoke/
use ?d

  E-cigarettes 1.28
(1.25–1.31)

1.94 A

(1.78–2.09)
2.24 A

(1.90–2.58)
<.001 1 vs 2: 0.92

1 vs 3: 1.06
2 vs 3: 0.37

  Cigarettes 1.10
(1.08–1.13)

1.34 A

(1.18–1.51)
1.65 A

(1.35–1.95)
<.001 1 vs 2: 0.67

1 vs 3: 0.66
2 vs 3: 0.47

  Hookah 1.20
(1.17–1.22)

1.53
(1.37–1.69)

1.99
(1.67–2.30)

<.001 1 vs 2: 0.81
1 vs 3: 0.96
2 vs 3: 0.66

  Cigars 1.12
(1.09–1.14)

1.44 A

(1.31–1.58)
1.69 A

(1.39–1.99)
<.001 1 vs 2: 0.94

1 vs 3: 0.70
2 vs 3: 0.37

  Smokeless tobacco 1.11 A

(1.09–1.13)
1.28 AB

(1.13–1.43)
1.59 B

(1.28–1.89)
<.001 1 vs 2: 0.46

1 vs 3: 0.58
2 vs 3: 0.52

Note.
All analyses adjusted for sex, grade, race/ethnicity and family income

a
Measured on a 1–5 scale from “not at all common” to “very common”

b
Measured on a 1–5 scale from “none” to “all”

c
Measured on a 1–5 scale from “disagree” to “agree”

d
Measured on a 1–5 scale from “definitely not” to “definitely yes”

e
Adjusted means were calculated post-estimation. Regression coefficients are available on request. Means in cells sharing a letter are not 

significantly different at the 5% level; p-value adjusted with Bonferroni correction

f
Effect sizes are classified as small (d=0.20), medium (d=0.50) and large (d≥0.80)
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Table 3

Results of Weighted Logistic Regression - Risk Perceptions by Tobacco User Groups (Non-user, Single-

product User and Dual/Multiple-product User), (n = 3907; N = 461,069)

Non-user (1)
89.5%

(n = 3574; N = 412,677)

Single-product (2)
6.56%

(n = 206; N = 30,238)

Dual/Multiple-product (3)
3.94%

(n = 127; N = 18,153)

% reporting ____ not at
all harmful to healtha

%c
(95% CI)

%
(95% CI)

%
(95% CI)

p-value Cohen’s dd

  E-cigarettes 14.22 %
(12.92%–15.52%)

43.27 % A

(34.41%–52.13%)
53.26 % A

(41.05%–65.47%)
<.001 1 vs 2: 0.71

vs 3: 0.98
vs 3: 0.27

  Cigarettes 6.57 % A

(5.34%–7.80%)
6.27 % A

(2.39%–10.15%)
21.04 %

(7.86%–34.22%)
<.001 1 vs 2: 0.10

vs 3: 0.45
vs 3: 0.67

  Hookah 10.44 %
(9.19%–11.70%)

21.72 %
(12.47%–30.97%)

42.41 %
(29.40%–55.41%)

<.001 1 vs 2: 0.42
vs 3: 0.81
vs 3: 0.61

  Cigars 6.73 % A

(5.48%–7.99%)
11.89 % AB

(4.28%–19.51%)
23.95 % B

(11.32%–36.59%)
<.001 1 vs 2: 0.15

vs 3: 0.62
vs 3: 0.32

  Smokeless 7.06 %
(5.61%–8.50%)

14.85 % A

(8.15%–21.54%)
26.48 % A

(12.98%–39.97%)
<.001 1 vs 2: 0.19

vs 3: 0.64
vs 3: 0.39

% reporting ____ not at
all addictiveb

  E-cigarettes 54.29 %
(49.87%–58.70%)

71.75 % A

(62.35%–81.15%)
70.66% A

(60.33%–81.00%)
<.001 1 vs 2: 0.32

vs 3: 0.31
vs 3: 0.01

  Cigarettes 46.61 % A

(42.36%–50.86%)
59.25 % B

(48.49%–70.02%)
57.58 % AB

(43.46%–71.70%)
<.001 1 vs 2: 0.17

vs 3: 0.15
vs 3: 0.02

  Hookah 54.29 % A

(49.68%–58.90%)
72.77 % B

(63.62%–81.91%)
64.07 % AB

(52.60%–75.54%)
<.001 1 vs 2: 0.32

vs 3: 0.15
vs 3: 0.20

  Cigars 49.00 % A

(44.46%–53.56%)
31.53 % B

(22.00%–41.06%)
35.84 % AB

(23.87%–47.81%)
<.001 1 vs 2: 0.27

vs 3: 0.20
vs 3: 0.09

  Smokeless 51.93 %
(47.83%–56.04%)

72.60 % A

(64.40%–80.80%)
69.39 % A

(58.52%–80.27%)
<.001 1 vs 2: 0.35

vs 3: 0.30
vs 3: 0.07

Note.
All analyses adjusted for sex, grade, race/ethnicity and family income.

a
Measured on a 1–4 scale from “not at all harmful” to “definitely harmful.” Responses were collapsed into 2 categories: “Not at all” harmful versus 

“some” harm

b
Measured on a 1–3 scale from “not at all addictive” to “very addictive.” Responses were collapsed into 2 categories: “Not at all” addictive versus 

“some” addictiveness.

c
Adjusted proportions were calculated post-estimation. Regression coefficients are available on request. Proportions in cells sharing a letter are not 

significantly different at the 5% level; p-value adjusted with Bonferroni correction

d
Effect sizes are classified as small (d=0.20), medium (d=0.50) and large (d≥0.80)
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