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Abstract

Objective—To examines smoking status, substance use, sociodemographics, and psychosocial

characteristics in relation to alternative tobacco use among college students.

Methods—Current tobacco use (cigarettes, cigar-like products, hookah, chew, snus) and

correlates (sociodemographics, sensation-seeking, attitudes toward tobacco and smokers, social

factors) were assessed among students aged 18-25 at 6 Southeastern US colleges using an online

survey.

Results—Those who were younger, male, black, cigarette and marijuana users, and

demonstrating at-risk psychosocial factors were at increased risk of alternative tobacco product

use (p < .001). Among current smokers, never daily nondaily smokers were 3 times as likely as

former daily non-daily smokers and daily smokers to use alternative tobacco products (p < .001).

Conclusions—Important risk factors for alternative tobacco use included important

sociodemographic and psychosocial characteristics.
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Tobacco use remains the leading cause of preventable morbidity and mortality in the US1

with tobacco-related illness responsible for over 400,000 deaths annually.23 The

predominant form of tobacco use in the US is cigarette smoking, with an estimated 44.5

million adult current cigarette smokers.4,5

Alternative tobacco products, which include cigars, chewing tobacco, and snuff (smokeless

tobacco), as well as newer products such as hookah (waterpipe) are highly available in the

US market and are increasingly being promoted as potentially less harmful cigarette

alternatives.4 These other forms of tobacco product are increasingly being used as a

substitute for cigarette smoking or in addition to cigarettes.6-8 A greater tobacco product

variety, increased promotion, and explicit or implicit claims of harm reduction may

encourage the use of other tobacco products in addition to or as a substitute for cigarettes.7
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Data from O'Connor et al7 revealed that use of other tobacco products was most strongly

related to beliefs about the reduced harm of these products. Furthermore, policies designed

to preserve clean indoor air may have a further impact on the types of tobacco products that

smokers choose.4 Unfortunately, however, all of these tobacco products contain carcinogens

and are associated with important health consequences as no tobacco product is free of

harm.4,6,9,10

Alternative tobacco use, however, occurs more often in combination with cigarette smoking

than in isolation.11 Among college students aged 18–24 years, 51.3% of students who used

tobacco reported concurrent use.4,11 Between 2.5% and 5.0% of US cigarette smokers also

use smokeless tobacco (SLT), and 3%–4% concurrently smoke cigarettes and cigars.7,12

Rigotti et al11 found among current smokeless tobacco users that 30.6% used only

smokeless tobacco, whereas 62.3% also smoked cigarettes. Of current cigar smokers, 33.4%

smoked only cigars, whereas 61.4% smoked both cigars and cigarettes.11 Concurrent users

experience higher intermediate levels of mortality, are more likely to ingest more nicotine

on a daily basis, are less likely than single-form users to stop using tobacco,4,13 and are at

higher risk for acute myocardial infarction.14 Thus, the consequences of using multiple

forms of tobacco may be additive or synergistic.4,13

Whereas daily tobacco consumption in the US is declining,8,15 nondaily smoking (smoking

on some days but not every day) is increasing in prevalence.15,16 Among the categories of

cigarette smokers, nondaily smokers have been shown to be more likely than daily smokers

or nonsmokers to use alternative tobacco products concurrently.17 Nondaily smoking

comprises about one fourth of all smokers (and growing).15,18-20 Furthermore, nondaily

smoking may be a stable pattern of chronic low-level consumption, a transitory condition

between daily smoking and quitting,21-23 or a transitional phase to heavier or regular

cigarette use.19,24 Little is known about differences in alternative tobacco product use

among subsets of nondaily smokers – that is, those nondaily smokers who were previously

daily smokers (ie, former daily nondaily smokers [FDNS]) versus those nondaily smokers

who were never daily smokers (ie, never daily non-daily smokers [NDNS]). FDNS make up

as many as half of nondaily smokers and have been linked with increased readiness to quit

cigarette smoking when compared to NDNS.25 In addition, prior studies have reported

similar smoking behaviors among FDNS and NDNS across all situations regardless of

whether the situations were social and sporadic or more routine.26

Despite what is known about concurrent use of cigarettes and alternative tobacco products,

little research has focused on concurrent use among nondaily versus daily cigarette smokers,

concurrent use among several differing tobacco products, or use of alternative tobacco

products in relation to more unique psychosocial factors not frequently assessed in larger

national data sets (eg, perceptions of smokers, attitudes about tobacco, sensation seeking).

Given the aforementioned literature and the gaps in the literature, this study aims to: (1)

examine concurrent use of cigarettes, alternative tobacco products, and marijuana among

college students; and (2) examine smoking status (ie, nonsmoker, nondaily smoker [former

daily vs. never daily], daily smoker) and psychosocial characteristics in relation to

alternative tobacco product use, controlling for other substance use and sociodemographics
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among college students. By so doing, the current research will identify the categories of

college students at highest risk for alternative tobacco use.

Methods

Students at 6 colleges in the Southeastern US were recruited at random to complete an

online survey in October 2010.27 Random samples of 5000 students at each school (with the

exclusion of 2 schools that had enrollment less than 5000) were invited to complete the

survey. In the schools that had less enrolment, all students were invited to participate in the

study (total invited N = 24,055). Students received an email containing a link to the consent

form with the alterna tive of opting out. Students who consented to participate were directed

to the online survey. To encourage participation, stu dents received up to 3 email invitations

to participate. Online survey took about 20-25 minutes to complete. As an incentive for

participation, all students who completed the survey received entry into a drawing for cash

prizes of $1000 (one prize), $500 (2 prizes), and $250 (4 prizes) at each participating

school.27 Of the students who received the invitation to participate, 4840 (20.1%) returned a

completed survey. However, only the college students who were 18-25 years of age and had

complete data on their smoking behavior were included in this study (N = 4348).

Measures

The measures were part of an online survey containing 230 questions assessing a variety of

health topic areas, which took approximately 20–25 minutes to com plete.27 For the current

investigation, only questions related to sociode mographic characteristics, alternative

tobacco use, smoking behavior, psychosocial factors, and alcohol and marijuana use were

included.

Sociodemographics—Sociodemographic characteristics assessed included students' age,

sex, ethnicity, and school type. Ethnicity was categorized as non-Hispanic White, Black, or

Other due to the small numbers of participants who reported other race/ethnicities.27 Type of

school was categorized as 4-year or 2-year (community college) depending on the type of

degree program predominantly offered.28

Tobacco use—To assess smoking status, students were asked: “In the past 30 days, on

how many days did you smoke a cigarette (even a puff)?” This question has been used to

assess tobacco use in the American College Health Association (ACHA) surveys, National

College Health Risk Behavior Survey, and Youth Risk Behavior Survey, with well

documented reliability and validity.25,27,29,30 They also were asked: “Have you ever smoked

cigarettes daily, that is, at least one cigarette every day for 30 days?” Students were

considered current smokers if they reported smoking at least once in the past 30 days.

Among the current smokers, students were categorized as daily smokers if they reported

smoking on all 30 days versus nondaily smokers (ie, those who smoked from 1 to 29 days of

the past 30 days). This definition is consistent with how ACHA, Substance Abuse and

Mental Health Association, and others have defined “daily smokers.”27,31,32 In addition,

using these questions we further created 4 subgroups: (1) nonsmokers; (2) nondaily smokers

who had never been daily smokers (ie, never daily nondaily smokers [NDNS]); (3) nondaily
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smokers who were former daily smokers (ie, former daily nondaily smokers [FDNS]); and

(4) daily smokers. Similar smoking categorizations have been used in prior studies to asses

smoking behaviors.25,26

The alternative tobacco products assessed in the survey were chewing tobacco, snuff, dip,

cigars, little cigars, cigarillos, water pipe tobacco (hookah), snus, and electronic cigars.

Participants were asked: “During the past 30 days, on how many days did you: (1) use

chewing tobacco, snuff, or dip, such as Beechnut, Skoal, Skoal Bandits, or Copenhagen? (2)

Smoke cigars? (3) Smoke little cigars (such as Black and Milds)? (4) Smoke cigarillos (such

as Swisher Sweets cigarillos)? (5) Smoke tobacco from a water pipe (hookah)? (6) Use

snus?”29,30 They were categorized as users if they answered ‘yes’ to any of the questions,

whereas nonusers were those who did not use any of the alternative tobacco products in the

last 30 days.

Social aspects of smoking—To access participants' social experiences with smoking,

students were asked: “Out of your 5 closest friends, how many of them smoke?”27,33 and

“Do you live with anyone who smokes cigarettes?”3

Smoking attitudes—Attitudes toward smoking was assessed using the Smoking Attitudes

Scale,34 a 17-item questionnaire that asks participants to rate on a 7-point scale how strongly

they agree (1=strongly disagree, 7 = strongly agree) with 17 smoking-related statements

across 4 dimensions – interpersonal relationships with smokers, laws and societal

restrictions on smoking in public places, health concerns, and the marketing and sale of

cigarettes.27,34 Higher scores indicate more negative attitudes regarding smoking. The scale

has good construct validity with significantly different scores produced for smokers and

nonsmokers, such that smokers consistently report more favorable attitudes toward

smoking.27,34 The scale has good reliability and subscale alphas ranging from 0.69 to 0.88

in this sample, which is similar to prior research.34

Classifying a smoker scale—The Classifying a Smoker Scale27 is a 10-item scale

designed to assess the rigidity or inclusiveness of individual schemas of what constitutes the

label of “smoker.” Participants are asked to describe the extent to which they agreed with

statements regarding which criteria needed to be met for an individual to be considered a

smoker in terms of: (1) smoking frequency; (2) contextual factors, such that smoking alone

indicates being a smoker rather than smoking among others; (3) time since initiation; (4)

whether one purchases or borrows cigarettes; (5) addiction and being able to easily quit; (6)

whether smoking is habitual; and (7) personality and physical characteristics (1=strongly

disagree, 7=strongly agree).27 Scale scores range from 10-70 with higher scores indicating

stricter criteria in classifying a smoker. This scale demonstrates good construct, face, and

concurrent validity; higher Classifying a Smoker Scale scores are also related to being non-

daily versus daily smokers and were significant predictors of current smoking.27 In this

study, this scale yielded a Cronbach's alpha of 0.91.

Depression—Students were asked to complete items from the Patient Health

Questionnaire-2 (PHQ-2). The PHQ-2 is a 2-item version of the PHQ depression module

based on the DSM-4 diagnostic criteria, which assesses symptoms of “little interest or
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pleasure in doing things” and “feeling down, depressed, or hopeless” in the past 2 weeks

(0=not at all to 3=nearly every day). The overall score ranges from 0 to 6 with a total score

≥ 3 signifying clinical depression.35 The construct and criterion validity of this scale as a

measure for depression screening has been established.35

Sensation seeking—The Brief Sensation Seeking Scale-4 was used to assess sensation

seeking among participants. Participants were asked to indicate the extent to which they

agree or disagree with items on the scale on a 5-point Likert scale (1=strongly disagree to

5=strongly agree). Higher scores indicate a greater tendency to be a sensation seeker. The

reliability and validity of this scale for screening and large scale surveys have been

documented.36 Cronbach's alpha in this study was 0.75.

Alcohol and marijuana use—To assess the use of alcohol and binge drinking,

participants were asked: “In the past 30 days, on how many days did you drink alcohol?”

and “In the past 30 days, on how many of those days did you drink more than 5 alcoholic

drinks on one occasion?” Participants were also asked: “During the last 30 days, on how

many days did you use marijuana (pot, weed, hashish, hash oil)?”29

Data Analysis

Bivariate comparisons between alternative tobacco product users and nonusers were

conducted using the chi-square test for categorical variables and the t-test and ANOVA for

continuous variables. To examine concurrent use of cigarettes, alternative tobacco products,

and marijuana, we summarized the proportions of past 30-day use of various tobacco

products and marijuana and examined their concurrent use using descriptive statistics. Then,

sequential logistic regression analyses were conducted to examine the association between

current smoking status and alternative tobacco product use. The crude regression model

(Model A) examined the relationship between alternative tobacco product use and cigarette

smoking status (daily vs. nondaily). We then entered age, sex, ethnicity, type of school,

number of friends that smoke, living with a smoker, depressive symptoms, attitudes toward

smoking, classifying a smoker scale scores, sensation seeking, number of days of alcohol

use in past 30 days, and any marijuana use in the past 30 days into the adjusted model

(Model B). Finally, we built a sequential multiple logistic regression model to examine

NDNS, FDNS, and daily smokers (excluding nonsmokers) in relation to alternative tobacco

products use (model A: crude model; model B: adjusted model). PASW 19.0 statistical

software was used for all data anal yses. Significance level was set at α = .05 for all

statistical tests.

Results

Table 1 presents participant characteristics and bivariate comparisons between alternative

tobacco product users and nonusers. Overall, 18.0% (N = 781) of all participants reported

use of alternative tobacco products within the last 30 days (users). The most common

alternative tobacco product used was little cigars (10.0%), followed by cigarillos (5.0%),

hookah (4.3%), cigars (3.7%), chew (2.9%), and snus (0.9%).
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Bivariate Analyses

Current smokers were more likely than non-smokers to be alternative tobacco product users

(p < .001). Other predictors of using alternative tobacco products included being younger,

being male, having more friends that smoke, living with a smoker, lower attitudes toward

smoking scores (exhibiting less negative attitudes toward smoking), higher classifying a

smoker scale scores (exhibiting stricter criteria for classifying smokers), significant

depressive symptoms, higher sensation seeking scores, more frequent alcohol consumption,

and greater likelihood of binge drinking and marijuana use (p < .001).

Table 2 examines concurrent past 30-day use of various tobacco products and marijuana

among participants. Results show that 66.9% of chew or snus users; 57.2% of cigars, little

cigars, cigarillos users; 61.4% of hookah users; and 50.4% of marijuana users were also

concurrent cigarette smokers. Similarly, participants who reported using one form of

tobacco product also used other alternative tobacco products concurrently.

Multivariate Analyses

Our regression examining alternative tobacco product use among all participants is

displayed in Table 3. The crude model (Model A) demonstrated that nondaily and daily

smokers were at increased risk of alternative tobacco use (OR=9.70, 95% confidence

interval [CI]: 7.87-12.07; p < .001; OR=4.33, CI: 3.39-5.54; p < .001, respectively). After

adjusting for the aforementioned covariates (Model B), the odds of using alternative tobacco

products was higher among nondaily smokers and daily smokers in comparison to

nonsmokers (OR=6.43, CI: 4.92-8.40; p < .001; OR=2.79, CI: 1.92-4.05; p < .001,

respectively). In addition, younger age (p < .001), being male (p < .001), being Black (p < .

001), lower attitudes towards smoking scores (p < .001), higher classifying a smoker scale

scores (p = .004), higher sensation seeking scores (p = .008), more frequent alcohol use (p

< .001), and recent marijuana use (p < .001) were all significantly associated with alternative

tobacco product use.

Table 4 presents the binary logistic regression examining factors associated with alternative

tobacco product use among current cigarette smokers. Alternative tobacco product use was

associated with being NDNS vs. FDNS (OR=0.47, CI: 0.31, 0.73, p = .001) or daily smokers

(OR=0.34, CI: 0.21, 0.54, p < .001), after controlling for all possible covariates in the

adjusted model (Model B). In addition, younger age (p < .001), being male (p < .001), being

Black (p < .001), and any marijuana use in the past 30 days (p = .002) were associated with

alternative tobacco product use among current smokers.

Discussion

The current study presents novel findings on alternative tobacco product use among college

students, indicating that NDNS are the group of current smokers most at risk for alternative

tobacco product use, with FDNS and daily smokers being more at risk than nonsmokers. In

fact, over half of nondaily smoking participants (52.2%) reported using other forms of

tobacco within the last 30 days compared with about one third of daily smokers and

approximately one tenth of nonsmokers, in line with prior findings.17,37 Among current
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smokers, NDNS were significantly more likely to use alternative tobacco products than

FDNS and daily smokers. NDNS may be exposed to higher levels of tobacco and nicotine

consumption through using alternative tobacco products concurrently, thereby potentially

increasing their risk of progressing to regular or daily tobacco use.11,13,38 In addition, the

increased likelihood of FDNS to use alternative tobacco products in comparison to

nonsmokers is of concern given the potential to relapses to higher levels of tobacco use.11

Furthermore, concurrent use of alternative tobacco products was common, which is line with

prior research.11

In terms of other substance use, consistent with prior research,6,11,39 more frequent alcohol

use was significantly associated with alternative tobacco product use. This study is unique

among similar investigations in that it assessed a wider variety of alternative tobacco

products. In addition, marijuana use was the second greatest predictor of alternative tobacco

use next to nondaily cigarette smoking. Prior studies have documented similar associations

with individual tobacco products including hookah,39 cigars, and smokeless tobacco.11 Prior

studies also have documented that the effects of marijuana could either be substitution

(where tobacco use is replaced with marijuana) or facilitation leading to increased tobacco

consumption.40 In addition, it is highly likely that cigar papers and pipes are being used to

deliver both tobacco and marijuana, perhaps within the same smoking session.

Unfortunately, youths have been shown as most likely to relapse into tobacco use while

smoking marijuana.40,41 In addition, studies have implicated tobacco use as a gateway drug

to the use of marijuana and other illicit drugs.40,42 Thus, the temporal relationship between

alternative tobacco use and marijuana deserves further research in future longitudinal

studies.

Regarding psychosocial factors, participants who exhibited stricter criteria for classifying

smokers had higher odds of using alternative tobacco products. One possibility for this

finding may be that young adults who use alternative tobacco products do not perceive

themselves to be smokers; therefore, they hold stricter criteria for defining smokers to

ensure that the label does not apply to them. In addition, consistent with previous studies on

attitude towards smoking,25,34 we found that a more favorable attitude toward smoking-

related topics among college students was associated with the use of alternative tobacco

products, which is in line with prior research.17 Furthermore, significant levels of depressive

symptomatology was associated with alternative tobacco product use, which is in line with

prior research.43-48 However, after controlling for confounding variables, no relationship

was found between depression and alternative tobacco use.

In terms of sociodemographics, our findings were largely in line with prior research. For

example, we found that younger age4,6,49 and being male4,6,11,17 was significantly

associated with the use of alternative tobacco product. Furthermore, the current study found

that Blacks were significantly more likely to use alternative tobacco products.

Implications for Research and Practice

Most existing tobacco control interventions primarily address cigarette smoking and do not

address the use of other tobacco products.6,50 Future tobacco control programs may be

required to target increasingly other forms of tobacco use, given the recent proliferation of
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alternative tobacco products such as hookah use among US young adults.8,39,51,52 Moreover,

given the concurrent use of multiple tobacco products along with alcohol and marijuana,

there is a growing need to address these substance use patterns collectively through

interventions, particularly given the common associated factors such as depression and

sensation seeking. In addition, this study provides evidence that college students who use

alternative tobacco products may not consider themselves to be smokers. Similarly, young

adult perceptions toward alternative tobacco product use may differ from perceptions toward

cigarette smoking. However, previous smoking scales measuring individual attitudes

towards smoking,34 social aspects of smoking,33,53 and schemata for classifying a smoker27

have been inclined to focus on cigarette smoking. Future researchers may consider refining

the existing language used in these smoking scales or incorporate measures specific to

alternative tobacco use in the development of scales measuring tobacco smoking constructs.

This may provide further validation for these scales.

Limitations

Despite the important findings reported, the current study has some limitations. First, the

response rate of 20.1% may raise concerns about responder bias. However, several studies

have documented similar response rates (29%-32%) with Internet surveys54 among the

general population. We were unable to determine students who had inactive email accounts

or did not open the invitation email. This may have impacted the true “denominator” for

what this response rates might have been. In addition, studies have shown that Internet

surveys, despite their low response rates, are comparable to mail and phone surveys,

producing similar statistics regarding health behaviors.54,55 Second, the survey sample was

made up largely of women and selection of participants was limited to colleges in the

Southeast. Although this sample was reflective of the characteristics of each school's

population, our results may not generalize to other college populations in the US.27 Third, in

terms of nicotine dependence, we examined frequency of use of cigarettes, the most

commonly used tobacco product. Frequency of use of cigarettes is one of the major

questions indicating dependence on the Fagerstrom Test for Nicotine Dependence

(FTND).56 Moreover, the other most important factor involved in the FTND is time to first

cigarette after waking,56 which is not a particularly relevant assessment of tobacco use for

nondaily cigarette users or users of alternative tobacco products, which are not commonly

used daily by young adults. In addition, the assessments of tobacco products did not include

use of electronic nicotine delivery systems (or electronic cigarettes) that are growing in

popularity;57 however, these findings may be relevant to this group of tobacco products.

Finally, the current study is limited in its ability to infer causation due its cross-sectional

nature.

Conclusion

Alternative tobacco product use is an increasingly common practice among college students

in the US. The present findings indicate that never-daily nondaily smokers and marijuana

users, as well as those who are younger, male, and Black, are at highest risk for alternative

tobacco product use. Future public health and clinical interventions should target alternative

tobacco product use in its tobacco cessation efforts, particularly given the high rate of

alternative tobacco use among young adults. Moreover, research should focus on tobacco
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use among young adults in its emerging form – that is, as a low level pattern of use largely

in the context of other substance use.

Acknowledgments

We would like to thank our collaborators across the state of Georgia in developing and administering this survey.

Funding: This research was supported by the National Cancer Institute (1K07CA139114-01A1; PI: Berg) and the
Georgia Cancer Coalition (PI: Berg).

References

1. US Department of Health and Human Services. Atlanta, GA: 2004. The health consequences of
smoking: a report of the Surgeon General. Available at: http://www.cdc.gov/tobacco/
data_statistics/sgr/sgr_2004/index.htm [Accessed March 4, 2012]

2. Mokdad AH, Marks JS, Stroup DF, et al. Actual causes of death in the United States, 2000. JAMA.
2004; 291(10):1238–1245. [PubMed: 15010446]

3. Goldade K, Whembolua GL, Thomas J, et al. Designing a smoking cessation intervention for the
unique needs of homeless persons: a community-based randomized clinical trial. Clin Trials. 2011;
8(6):744–754. [PubMed: 22167112]

4. Backinger CL, Fagan P, O'Connell ME, et al. Use of other tobacco products among U.S. adult
cigarette smokers: prevalence, trends and correlates. Addict Behav. 2008; 33(3):472–489. [PubMed:
18053653]

5. Centers for Disease Control and Prevention. Cigarette smoking among adults--United States, 2004.
MMWR Morb Mortal Wkly Rep. 2005; 54(44):1121–1124. [PubMed: 16280969]

6. Bombard JM, Pederson LL, Nelson DE, et al. Are smokers only using cigarettes? Exploring current
polytobacco use among an adult population. Addict Behav. 2007; 32(10):2411–2419. [PubMed:
17490825]

7. O'Connor RJ, McNeill A, Borland R, et al. Smokers' beliefs about the relative safety of other
tobacco products: findings from the ITC collaboration. Nicotine Tob Res. 2007; 9(10):1033–1042.
[PubMed: 17943619]

8. Substance Abuse and Mental Health Services Administration. Rockville, MD: SAMHSA; 2012.
Results from the 2011 National Survey on Drug Use and Health: Summary of National Findings,
NS-DUH Series H-44, HHS Publication No. (SMA) 12-4713. Available at: http://www.samhsa.gov/
data/NSDUH/2k11Results/NS-DUHresults2011.htm#Ch4 [Accessed March 28, 2013]

9. American Society of Clinical Oncology. American Society of Clinical Oncology policy statement
update: tobacco control - reducing cancer incidence and saving lives. 2003. J Clin Oncol. 2003;
21(14):2777–2786. [PubMed: 12777442]

10. Prignot JJ, Sasco AJ, Poulet E, et al. Alternative forms of tobacco use. Int J Tuberc Lung Dis.
2008; 12(7):718–727. [PubMed: 18544194]

11. Rigotti NA, Lee JE, Wechsler H. US college students' use of tobacco products: results of a national
survey. JAMA. 2000; 284(6):699–705. [PubMed: 10927777]

12. National Cancer Institute. National Cancer Institute; 1998. Smoking and Tobacco Control
Monographs No. 9: Cigars: Health Effects and Trends. Available at: http://
cancercontrol.cancer.gov/tcrb/monographs/9/m9_complete.PDF [Accessed March 28, 2013]

13. Wetter DW, McClure JB, de Moor C, et al. Concomitant use of cigarettes and smokeless tobacco:
prevalence, correlates, and predictors of tobacco cessation. Prev Med. 2002; 34(6):638–648.
[PubMed: 12052025]

14. Teo KK, Ounpuu S, Hawken S, et al. Tobacco use and risk of myocardial infarction in 52 countries
in the INTERHEART study: a case-control study. Lancet. 2006; 368(9536):647–658. [PubMed:
16920470]

15. Schane RE, Glantz SA, Ling PM. Nondaily and social smoking: an increasingly prevalent pattern.
Arch Intern Med. 2009; 169(19):1742–1744. [PubMed: 19858429]

Enofe et al. Page 9

Am J Health Behav. Author manuscript; available in PMC 2014 September 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.cdc.gov/tobacco/data_statistics/sgr/sgr_2004/index.htm
http://www.cdc.gov/tobacco/data_statistics/sgr/sgr_2004/index.htm
http://www.samhsa.gov/data/NSDUH/2k11Results/NS-DUHresults2011.htm#Ch4
http://www.samhsa.gov/data/NSDUH/2k11Results/NS-DUHresults2011.htm#Ch4
http://cancercontrol.cancer.gov/tcrb/monographs/9/m9_complete.PDF
http://cancercontrol.cancer.gov/tcrb/monographs/9/m9_complete.PDF


16. Pierce JP, White MM, Messer K. Changing age-specific patterns of cigarette consumption in the
United States, 1992-2002: association with smoke-free homes and state-level tobacco control
activity. Nicotine Tob Res. 2009; 11(2):171–177. [PubMed: 19246423]

17. Nasim A, Blank MD, Cobb CO, et al. Patterns of alternative tobacco use among adolescent
cigarette smokers. Drug Alcohol Depend. 2012; 124(1-2):26–33. [PubMed: 22209307]

18. Centers for Disease Control and Prevention. Cigarette smoking among adults—United States,
2006. MMWR Morb Mortal Wkly Rep. 2007; 56(44):1157–1161. [PubMed: 17989644]

19. Berg CJ, Ling PM, Hayes RB, et al. Smoking frequency among current college student smokers:
distinguishing characteristics and factors related to readiness to quit smoking. Health Educ Res.
2012; 27(1):141–150. [PubMed: 22156071]

20. Hassmiller KM, Warner KE, Mendez D, et al. Non-daily smokers: who are they? Am J Public
Health. 2003; 93(8):1321–1327. [PubMed: 12893622]

21. Evans NJ, Gilpin E, Pierce JP, et al. Occasional smoking among adults: evidence from the
California Tobacco Survey. Tobacco Control. 1992; 1(3):169–175.

22. Okuyemi KS, Harris KJ, Scheibmeir M, et al. Light smokers: issues and recommendations.
Nicotine Tob Res. 2002; 4(Suppl 2):S103–112. [PubMed: 12573172]

23. Zhu SH, Sun J, Hawkins S, et al. A population study of low-rate smokers: quitting history and
instability over time. Health Psychol. 2003; 22(3):245–252. [PubMed: 12790251]

24. White HR, Bray BC, Fleming CB, et al. Transitions into and out of light and intermittent smoking
during emerging adulthood. Nicotine Tob Res. 2009; 11(2):211–219. [PubMed: 19246434]

25. Pinsker EA, Berg CJ, Nehl EJ, et al. Intent to quit among daily and non-daily college student
smokers. Health Educ Res. 2012

26. Nguyen QB, Zhu SH. Intermittent smokers who used to smoke daily: a preliminary study on
smoking situations. Nicotine Tob Res. 2009; 11(2):164–170. [PubMed: 19246632]

27. Berg CJ, Nehl E, Sterling K, et al. The development and validation of a scale assessing individual
schemas used in classifying a smoker: implications for research and practice. Nicotine Tob Res.
2011; 13(12):1257–1265. [PubMed: 21994337]

28. Labov JB. Changing and evolving relationships between 2- and four-year colleges and universities:
they're not your parents' community colleges anymore. CBE Life Sci Educ. 2012; 11(2):121–128.
[PubMed: 22665585]

29. ACHA. American College Health Association - National College Health Assessment spring 2007
reference group data report (abridged). J Am Coll Health. 2008; 56(5):469–479. [PubMed:
18400658]

30. Centers for Disease Control and Prevention. Youth Risk Behavior Surveillance: National College
Health Risk Behavior Survey--United States, 1995. MMWR CDC Surveill Summ. 1997;
46(SS-6):1–56.

31. ACHA. American College Health Association-National College Health Assessment Spring 2008
Reference Group Data Report (abridged): the American College Health Association. J Am Coll
Health. 2009; 57(5):477–488. [PubMed: 19254888]

32. Substance Abuse and Mental Health Services Administration. Rockville, MD: Office of Applied
Studies, NSDUH Series H-30, DHHS Publication No. SMA 06-4194. SAMHSA; 2006. Results
from the 2005 National Survey on Drug Use and Health: National Findings. Available at: http://
www.samhsa.gov/data/nsduh/2k5nsduh/2k5results.pdf [Accessed March 30, 2013]

33. Maibach EW, Maxfield A, Ladin K, et al. Translating health psychology into effective health
communication: the american healthstyles audience segmentation project. J Health Psychol. 1996;
1(3):261–277. [PubMed: 22011991]

34. Shore TH, Tashchian A, Adams JS. Development and validation of a scale measuring attitudes
toward smoking. J Soc Psychol. 2000; 140(5):615–623. [PubMed: 11059207]

35. Kroenke K, Spitzer RL, Williams JB. The Patient Health Questionnaire-2: validity of a two-item
depression screener. Med Care. 2003; 41(11):1284–1292. [PubMed: 14583691]

36. Stephenson MT, Hoyle RH, Palmgreen P, et al. Brief measures of sensation seeking for screening
and large-scale surveys. Drug Alcohol Depend. 2003; 72(3):279–286. [PubMed: 14643945]

37. Sutfin EL, McCoy TP, Berg CJ, et al. Tobacco use by college students: a comparison of daily and
nondaily smokers. Am J Health Behav. 2012; 36(2):218–229. [PubMed: 22370259]

Enofe et al. Page 10

Am J Health Behav. Author manuscript; available in PMC 2014 September 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.samhsa.gov/data/nsduh/2k5nsduh/2k5results.pdf
http://www.samhsa.gov/data/nsduh/2k5nsduh/2k5results.pdf


38. Hoek J, Maubach N, Stevenson R, et al. Social smokers' management of conflicted identities. Tob
Control. 2012 epub ahead of print. 10.1136/tobaccocontrol-2011-050176

39. Sutfin EL, McCoy TP, Reboussin BA, et al. Prevalence and correlates of waterpipe tobacco
smoking by college students in North Carolina. Drug Alcohol Depend. 2011; 115(1-2):131–136.
[PubMed: 21353750]

40. Ramo DE, Delucchi KL, Hall SM, et al. Marijuana and tobacco co-use in young adults: patterns
and thoughts about use. J Stud Alcohol Drugs. 2013; 74(2):301–310. [PubMed: 23384378]

41. Amos A, Wiltshire S, Bostock Y, et al. ‘You can't go without a fag…you need it for your hash’--a
qualitative exploration of smoking, cannabis and young people. Addiction. 2004; 99(1):77–81.
[PubMed: 14678065]

42. Beenstock M, Rahav G. Testing Gateway Theory: do cigarette prices affect illicit drug use? J
Health Econ. 2002; 21(4):679–698. [PubMed: 12146597]

43. Coogan PF, Geller A, Adams M. Prevalence and correlates of smokeless tobacco use in a sample
of Connecticut students. J Adolesc. 2000; 23(2):129–135. [PubMed: 10831138]

44. Rantao M, Ayo-Yusuf OA. Dual use of cigarettes and smokeless tobacco among South African
adolescents. Am J Health Behav. 2012; 36(1):124–133. [PubMed: 22251790]

45. Dierker LC, Avenevoli S, Stolar M, et al. Smoking and depression: an examination of mechanisms
of comorbidity. Am J Psychiatry. 2002; 159(6):947–953. [PubMed: 12042182]

46. Carmody TP. Affect regulation, nicotine addiction, and smoking cessation. J Psychoactive Drugs.
1989; 21(3):331–342. [PubMed: 2681631]

47. Gilbert DG. Paradoxical tranquilizing and emotion-reducing effects of nicotine. Psychol Bull.
1979; 86(4):643–661. [PubMed: 482481]

48. Sterling K, Berg CJ, Thomas AN, et al. Factors assocaited with small cigar use among college
students. Am J Health Behav. 2013; 37(3):325–333. [PubMed: 23985179]

49. Sanchez RP, Bray RM. Cigar and pipe smoking in the U.S. military: prevalence, trends, and
correlates. Mil Med. 2001; 166(10):903–908. [PubMed: 11603244]

50. Task Force on Community Preventive Services. Recommendations regarding interventions to
reduce tobacco use and exposure to environmental tobacco smoke. Am J Prev Med. 2001; 20(2
Suppl):10–15.

51. Maziak W. The global epidemic of waterpipe smoking. Addict Behav. 2011; 36(1-2):1–5.
[PubMed: 20888700]

52. Primack BA, Aronson JD, Agarwal AA. An old custom, a new threat to tobacco control. Am J
Public Health. 2006; 96(8):1339. [PubMed: 16809578]

53. Berg CJ, An LC, Thomas JL, et al. Smoking patterns, attitudes and motives: unique characteristics
among 2-year versus 4-year college students. Health Educ Res. 2011; 26(4):614–623. [PubMed:
21447751]

54. Kaplowitz MD, Hadlock TD, Levine R. A comparison of web and mail survey response rates.
Public Opinion Quarterly. 2004; 68:94–101.

55. An LC, Hennrikus DJ, Perry CL, et al. Feasibility of Internet health screening to recruit college
students to an online smoking cessation intervention. Nicotine Tob Res. 2007; 9(Suppl 1):S11–18.
[PubMed: 17365722]

56. Heatherton T, Kozlowski L, Frecker R, et al. The Fagerstrom Test for Nicotine Dependence: a
revision of the Fagerstrom Tolerance Questionnaire. Brit J Addiction. 1991; 86(9):1119–1127.

57. McMillen R, Maduka J, Winickoff J. Use of emerging tobacco products in the United States. J
Environ Public Health. 2012; 2012:989474. [PubMed: 22654922]

Enofe et al. Page 11

Am J Health Behav. Author manuscript; available in PMC 2014 September 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Enofe et al. Page 12

Table 1
Participant Characteristics and Bivariate Comparisons between Alternative Tobacco
Product Users and Nonusers

Variable

All participants N = 4348
(100.0%)

No alternative tobacco
product use N = 3567

(82.0%)

Alternative tobacco
product use N = 781

(18.0%) p-value

Sociodemographics

Age (SD) 23.50 (7.10) 23.78 (7.32) 22.25 (5.79) <.001

Sex (%)

 Male 1,247 (28.7) 875 (24.5) 372 (47.6)

 Female 3,101 (71.3) 2,692 (75.5) 409 (52.4) <.001

Ethnicity (%)

 White 1,984 (45.6) 1,611 (45.2) 373 (47.8)

 Black 1,692 (38.9) 1,407 (39.4) 285 (36.5)

 Other 672 (15.5) 549 (15.4) 123 (15.7) .30

School type (%)

 4-year 2,710 (62.3) 2,206 (61.8) 504 (64.5)

 2-year 1,638 (37.7) 1,361 (38.2) 277 (35.5) .16

Tobacco Use, Past 30 Days

Smoking status (%)

 Nonsmoker 3,323 (76.4) 2,984 (83.7) 339 (43.4)

 Nondaily smoker 581 (13.4) 278 (7.8) 303 (38.8)

 Daily smoker 444 (10.2) 305 (8.6) 139 (17.8) <.001

Chew 125 (2.9) -- -- --

Snus 39 (0.9) -- -- --

Cigars 162 (3.7) -- -- --

Little cigars 436 (10.0) -- -- --

Cigarillos 216 (5.0) -- -- --

Hookah 186 (4.3) -- -- --

Psychosocial Factors

Number of friends that smoke (SD) 1.47 (1.57) 1.33 (1.52) 2.10 (1.63) <.001

Live with a smoker (%)

 No 3,267 (75.1) 2,739 (76.8) 528 (67.6)

 Yes 1,081 (24.9) 828 (23.2) 253 (32.4) <.001

Attitudes toward smoking (SD) 88.08 (18.07) 90.23 (17.41) 78.24 (17.78) <.001
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Variable

All participants N = 4348
(100.0%)

No alternative tobacco
product use N = 3567

(82.0%)

Alternative tobacco
product use N = 781

(18.0%) p-value

Classifying a Smoker Scale (SD) 39.02 (16.74) 38.09 (17.17) 40.97 (14.48) <.001

PHQ-2: Depressive symptoms (%)

 No 3588 (91.4) 3003 (92.2) 585 (87.6)

 Yes 336 (8.6) 253 (7.8) 83 (12.4) <.001

Sensation seeking (SD) 3.32 (0.90) 3.26 (0.90) 3.59 (0.86) <.001

Substance Use, Past 30 days

Number of days of alcohol use (SD) 3.28 (5.16) 2.71 (4.65) 5.86 (6.43) <.001

Any binge drinking (%)

 No 3371 (77.5) 2927 (82.1) 444 (56.9)

 Yes 977 (22.5) 640 (17.9) 337 (43.1) <.001

Any marijuana use (%)

 No 3738 (86.4) 3281 (92.4) 457 (56.8)

 Yes 588 (13.6) 268 (7.6) 320 (41.2) <.001
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