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Abstract

Objective—To examine baseline characteristics and biochemically verified 1-, 4-, and 6-month 

tobacco quit rates among college students enrolled in a Quit and Win cessation trial, comparing 

those who concurrently smoke both hookah and cigarettes with those who deny hookah use.

Methods—Analyses were conducted on data from 1,217 college students enrolled in a Quit and 

Win tobacco cessation randomized clinical trial from 2010–2012. Multivariable logistic regression 

(MLR) analyses examined group differences in baseline characteristics and cotinine verified 30-

day abstinence at 1, 4, and 6-month follow-up, adjusting for baseline covariates.

Results—Participants smoked 11.5(±8.1) cigarettes per day on 28.5(±3.8) days/month, and 22% 

smoked hookah in the past 30 days. Hookah smokers (n=270) were more likely to be male 

(p<0.0001), younger (p<0.0001), report more binge drinking (p<0.0001) and score higher on 

impulsivity (p<0.001). MLR results indicate that hookah users, when compared to non-users, had 

a 36% decrease in odds of self-reported 30-day abstinence at 4-months (OR= 0.64, 95% CI=0.45–
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0.93, p=0.02) and a 63% decrease in odds in biochemically verified continuous abstinence at 6-

months (OR = 0.37, CI=0.14–0.99, p=0.05).

Conclusion—College cigarette smokers who concurrently use hookah display several health risk 

factors and demonstrate lower short and long-term tobacco abstinence rates.

Keywords

cigarette smoking; hookah smoking; smoking cessation; awards and prizes; young adult; college 
students

Introduction

While cigarette smoking is on the decline overall in the U.S., use remains high among young 

adults. Compared with individuals ages 12–17 and 26 and older, those between the ages 18–

25 have the highest prevalence of current smoking (31.8%) (Substance Abuse and Mental 

Health Services Administration, 2012). Although college students are less likely to smoke 

cigarettes than their peers not enrolled in college (46%) (Lenk et al., 2012), current smoking 

rates among college smokers continues to be high (21.3%) (Substance Abuse and Mental 

Health Services Administration, 2012). In addition, the use of other tobacco products is 

increasingly common among young adults. A national survey of students from 119 four-year 

colleges indicates that past 30-day use of cigars, smokeless tobacco and pipes were 8.5%, 

3.7% and 1.2% respectively (Rigotti et al., 2000). The use of a waterpipe to smoke tobacco, 

commonly referred to as “hookah” or “shisha,” has also increased in popularity among 

college students. Lifetime or “ever use” of hookah among college students is approximately 

40%, while the recent prevalence estimate of current use (use within the past 30 days) is 

approximately 16% (Griffith, Harmon & Gilly, 2011;Rahman, Chang, Hadgu, Salinas-

Miranda & Corbin, 2014; Sutfin et al., 2011). This data suggests that after cigarettes, hookah 

smoking may currently be the most commonly used tobacco product used by college 

students.

Hookah smoking is often a social experience and socializing is often indicated as the most 

appealing aspect of this behavioral trend (Ahmed, Jacob, Allen & Benowitz, 2011). Hookah 

bars are frequently located around college campuses (Fielder, Carey & Carey, 2012; Sutfin 

et al., 2011). Further, hookah smoking may be gaining in popularity because of a widespread 

belief that it is not as harmful as smoking cigarettes or using other tobacco products and that 

it is less addictive (Primack et al., 2008; Sutfin et al., 2011). However, a hookah session has 

been associated with ingestion of greater carbon monoxide, tar and nicotine than smoking a 

single cigarette (Eissenberg and Shihadeh, 2009). Further, saliva and urine cotinine levels of 

hookah smokers are comparable with cigarette smokers (Aoun, Pascale, & Waled, 2007; 

Neergaard, Singh, Job & Montgomery, 2007). A systematic review of the literature on 

health effects of hookah indicate that smoking hookah more than doubles the risk of lung 

cancer, respiratory illness and low birth weight when used during pregnancy (Akl et al., 

2010).

Recent interest in hookah smoking among college students has provided a picture of the 

general characteristics of a young adult hookah smoker. Hookah users are generally younger 
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in age, more likely to be white and male (Eissenberg et al., 2008), report increased use of 

both alcohol and marijuana (Sutfin et al., 2011), and are more likely to be current cigarette 

smokers (Eissenberg et al., 2008; Sutfin et al., 2011). In fact, among a sample of current 

hookah users, 77.4% endorsed concurrent use of cigarettes (Lee et al., 2014).

Although research has provided insight on the typical college hookah user, few studies have 

examined the characteristics of college students who concurrently use both hookah and 

cigarettes or explored the impact of hookah use on cigarette smoking quit attempts. 

Secondary analyses of data gathered during a randomized clinical trial evaluating the impact 

of Quit and Win contests on college student tobacco abstinence rates (ClinicalTrials.Gov 

Registry #NCT01096108) was used to describe the demographic, tobacco-specific and 

psychosocial characteristics of college student smokers who concurrently smoked hookah, 

compared to those who did not. These data were also used to examine the potential impact 

of concurrent hookah use on biochemically verified tobacco cessation rates.

The purpose of this study is to build upon previous research to describe the demographic, 

tobacco-specific and psychosocial characteristics of college students who smoke cigarettes, 

compared to those who smoke both hookah and cigarettes. Further, to examine the potential 

impact of concurrent hookah use on biochemically verified tobacco cessation rates among a 

large sample of college students enrolled in a Quit and Win tobacco cessation research trial.

Methods

Data for this study comes from a two-by-two factorial randomized clinical trial with group 

allocation to four treatment arms to evaluate the efficacy of a single, lottery-incentivized 

cessation contest (i.e., 30-day period) vs. three, successive 30-day contests, with and without 

counseling, on tobacco cessation quit rates at 1, 4- and 6-months after study baseline (i.e., 

end of first contest period, end of treatment and end of study, retrospectively). Participants 

eligible for this study were students enrolled in one of 17 participating colleges who had 

smoked at least one cigarette per day on 10 or more days in the past month. Identification of 

hookah users was determined by asking the following question at eligibility: “In the past 30 

days have you smoked tobacco from a waterpipe (hookah, shisha, nargile), even one or two 

puffs?” Participants who responded “yes” were considered hookah users while those who 

did not were considered to be non-users of hookah.

Procedures

During 2010–2012, a randomized clinical trial was implemented at 2- and 4-year colleges in 

3 waves (N = 1,217). Participants were required to abstain from all tobacco products 

(including cigarette smoking and other forms of tobacco including smokeless tobacco, 

cigars, cigarettes, pipe and hookah) for 1-or 4-months for the chance to win lottery-based 

prizes. The primary outcome was biochemically verified confirmation of self-reported 

tobacco abstinence using urine cotinine (cutpoint 40ng/mL) at 6-months post enrollment. 

Regardless of hookah smoking status, at the beginning of each of the three recuiting years, 

all participants were randomized in blocks of 4, stratified by campus, by the study 

statistician. Participants were assigned to one of four study arms to compare the impact of a 

single Quit and Win contest, with and without Motivation and Problem-Solving Counseling 
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(MAPS) to multiple, concurrent contests (i.e., 3-month long contests) with and without 

counseling. Assignment was not blinded to staff or participants. Specifically,, Single Contest 

(1-month contest only; n=306); Single PLUS (1-month contest, plus 6 counseling sessions, 

n=296); Multiple Contests (3 successive contests; n=309); and Multiple PLUS (3 successive 

contests, plus 6 counseling sessions, n=306) were compared. An on-line survey was 

completed at 1, 4 and 6 months post-enrollment. Urine cotinine was analyzed at baseline to 

verify positive smoking status and at all follow-up assessments to confirm self-reported 

abstinence from cigarettes and all tobacco products.

Measures

Baseline measures assessed participant demographic, psychosocial, and tobacco-related 

characteristics (i.e., age, gender, ethnicity, employment, marital status, year in school, and 

type of school [2-year vs 4-year]). Tobacco-related variables included days smoked 

cigarettes in the past 30, number of cigarettes smoked per day (CPD), number of 24-hour 

smoking quit attempts in the past year, age of first cigarette, menthol cigarette use, and use 

of smokeless tobacco, cigars, pipe and/or hookah in the past 30 days. Nicotine dependence 

was measured using “time to first cigarette” (≤ 30 minutes) (Heatherton et al., 1991). 

Craving was assessed using the craving subscale from the Wisconsin Smoking Withdrawal 

Scale (Welsch et al., 1999); alcohol use was assessed using questions from the AUDIT (# of 

days drank at least one drink, # of days drank five or more drinks [i.e., binge drinking 

episode]) (Saunders et al., 1993) and stress was measured using the 4-item Perceived Stress 

Scale (Cohen et al., 1983). Two subscales of the Wisconsin Inventory of Smoking 

Dependence Motives (WISDM) (Smith et al., 2010) were used (i.e., cue exposure and loss 

of control). Social influence was measured by asking how many of participant’s five closest 

friends smoked cigarettes (Centers for Disease Control and Prevention, 1999). Finally, we 

assessed impulsivity using the short form of the Barratt Impulsiveness Scale (Spinella, 

2007).

Data Analysis

Sample size for the parent trial was determined using a closed testing procedure based on a 

logistic regression with main effects (30-day verified abstinence across standard vs. multiple 

contest and counseling vs. no counseling).

Demographic, smoking, and other characteristics were summarized by group (hookah users 

vs. non-users) using mean and standard deviation (SD) for continuous variables and 

frequency and percentage for categorical variables. Chi-square test and t test (or Wilcoxon 

rank sum test) were used for categorical and continuous variables, respectively, to compare 

hookah users vs. non-users in the univariate analysis. Multivariable logistic regression 

(MLR) analysis was performed to model the probability of self-reported quit and 

biochemically verified quit at 1, 4 and 6 months, adjusting for treatment group, and selected 

baseline demographics, and tobacco-use related variables. Continuous abstinence at 6-

months was also examined. Missing smoking status was recoded as smoking.
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Results

Participants

Demographic, tobacco-specific and psychosocial variables are presented in Table 1. The 

mean (±SD) age of participants was 26.3±7.7 years, 54.9% were women, and 85.1% 

identified as White. Two-thirds (67.7%) of participants attended a 4-year university. On 

average, participants smoked 11.5±8.1 cigarettes per day, smoked on 28.5±3.8 days per 

month, and 49% smoked their first cigarette within 30 minutes of waking (i.e., probable 

nicotine dependence).

Approximately 22% (n=270) reported hookah use in the past 30 days. There were significant 

differences between participants who were hookah users and participants who were not. 

Hookah using smokers were significantly younger (21.5±4.1 years vs. 27.6±7.9 years, 

p<0.0001), more likely to be male (58.9% vs. 41.2%, p<0.0001), less likely to be employed 

full-time (7.8% vs. 20.2%, p<0.0001), and less likely to be married/living with a partner 

(11.5% vs. 39.4%, p<0.0001). Hookah users smoked fewer cigarettes per day (9.4±7.7 vs. 

12.1± 8.2, p<0.0001) but had significantly more cigarette smoking quit attempts (4.6±9.7 vs. 

3.2±7.6, p<0.0001). Hookah users were less nicotine dependent (41.5% vs. 51.4% smoked 

first cigarettes within 30 minutes of waking, p<0.01); reported more days of drinking 

(9.5±6.8 vs. 7.5±7.3, p<0.0001) and more days of binge drinking in the past month (5.1±5.0 

vs. 3.1±4.1, p<0.0001); and were more likely to report current use of smokeless tobacco 

(20.0% vs. 9.9%, p<0.0001) and cigars or pipe (41.1% vs. 13.7%, p<0.0001). Hookah users 

also scored higher on the Wisconsin Inventory of Smoking Dependence Motives (WISDM) 

(Smith et al., 2010) subscales, cue exposure (5.2±1.4 vs. 4.9±1.4, p<0.01) and loss of control 

(3.9±1.6 vs. 4.2±1.6, p=0.01). Impulsivity was also higher among hookah smokers 

(36.2±7.4 vs. 32.8±6.8, p<0.0001).

Self-Report and Biochemically Verified Abstinence

Self-report and biochemically confirmed abstinence rates for hookah users and non-hookah-

users at each assessment period were calculated. There were no significant differences in 

self-reported (39.3% vs. 43.4% p = 0.22) or cotinine verified quit rates at one month (27.4% 

vs Y, 31.7%), p = 0.17); however, hookah users when compared to non-users were 

significantly less likely to report abstinence at the 4- and 6-month follow-ups (20.0% vs. 

29.7%, p<0.01 and 15.9% vs. 23.3%, p<0.01, respectively) and less likely to have 

biochemically verified abstinence at 6-month follow-up (8.2% vs. 13.9%, p=0.01). Rates of 

6-month continuous abstinence were also significantly lower for hookah users compared to 

non-users for both self-reported abstinence (5.9% vs. 15.3%, p<0.0001) and verified 

abstinence (1.9% vs. 7.0%, p<0.01). Of note, there were no significant differences in self-

report or biochemically verified missing status between the two groups at 1- or 6-month 

assessment periods.

Adjusted Multi-Variable Analyses

Results of a MLR, adjusting for treatment group, age, gender, ethnicity, marital status, type 

of school, number of 24-hour quit attempts in the past year, CPD, use of smokeless tobacco, 

and use of cigars and/or pipe in the past 30 days are shown in Table 2. Self-reported quit 

Thomas et al. Page 5

Prev Med. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



rates at 4-month remained significant. Hookah users had a 36% decreased odds of self-

reported quit at end of treatment (i.e., 4-month assessment) than non-hookah users (odds 

ratio [OR] = 0.64, 95% confidence interval [CI], 0.45–0.93, p=0.02). Rates of 6-month 

continuous abstinence were also significantly different between hookah users and non-users 

of hookah for both self-report and biochemically verified quit rates. Compared to non-users, 

hookah users had a 55% decrease in odds of self-report continuous abstinence (OR = 0.45, 

95% CI 0.25–0.81, p<0.01) and a 63% decrease in odds of biochemically verified 

continuous abstinence (OR = 0.37, CI 0.14–0.99, p=0.05).

Discussion

In this sample of college students, current use of hookah was 22% and lifetime use was 

62.1%. These findings are on the high-end of previous US-based surveys which report 

current hookah use at approximately 16% (Griffith, Harmon & Gilly, 2011; Rahman, Chang, 

Hadgu, Salinas-Miranda & Corbin, 2014; Sutfin et al., 2011). Lifetime use in our sample 

was also higher than the 20–50% reported in prior research (Barnett et al., 2013; Jarrett et 

al., 2012). Our sample was unique in that all participants were cigarette smokers and 

enrolled participants in a clinical trial testing the impact of Quit and Win contests on tobacco 

cessation. Because hookah use is more common among cigarette smokers than non-smokers 

(Barnett et al., 2013; Lee et al., 2014), it stands to reason that the number of hookah users, 

both current and lifetime, will be greater in this sample than in a general population of 

college students.

Baseline comparisons of hookah users and non-users resulted in a large number of 

significant differences across groups. First, hookah users in our sample were younger, with a 

mean age of 21.5. These findings support prior research documenting increased hookah use 

with decreased age. Each year in age decreased the odds that participants were dual users of 

hookah and cigarettes by approximately 20% (Jarrett et al., 2012). Previous research also 

supports our findings that males are more likely than females to be hookah and cigarette 

users (Cobb et al., 2012; Jarrett et al., 2012). Hookah users in our sample averaged more 

drinking days and were more likely to binge drink. They were also more likely to cite 

“drinking alcohol” and “smoking at parties” as reasons for relapse after a quit attempt. 

Previous research has found that students who used alcohol, marijuana, or other drugs had 

increased odds of being both hookah and cigarette users than being cigarette-only smokers 

(Jarrett et al., 2012). Hookah users also scored higher on impulsivity measures, indicating 

that they may be more likely to act without thinking (motor impulsiveness subscale), 

demonstrate less forethought (non-planning impulsiveness), and have a greater inability to 

concentrate (attentional impulsiveness). Further, hookah users had more social influence to 

smoke cigarettes when compared to cigarette only smokers. Cobb and colleagues found that 

hookah users were more likely to report being influenced by friends to smoke hookah and 

were more likely to perceive peers who smoked hookah as “cool” or “very cool” (Cobb et 

al., 2012).

When examining cigarette use, hookah users smoked fewer cigarettes per day on average 

than non-users and were less likely to be nicotine dependent. However, they were also 

significantly less likely to be abstinent at end of treatment (4 months) and less likely to 
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achieve continuous abstinence at 6 months, indicating hookah users may have a more 

difficult time quitting and staying quit. Hookah users were also more likely to use other 

tobacco products, including smokeless tobacco and cigars/pipes and made more quit 

attempts on average than cigarette only smokers.

The reasons hookah users had a more difficult time quitting are not known, however it is 

possible that hookah smoking serves as a catalyst for cigarette smoking. Hookah users in our 

sample scored significantly higher on the “cue exposure” subscale of the Wisconsin 

Inventory of Smoking Dependence Motives (WISDM) (Smith et al., 2010), indicating that 

smoking hookah may act as a cue or reminder to smoke cigarettes.

Results of this study suggest that concurrent use of hookah may serve as a barrier to 

attempts to achieve cigarette smoking abstinence. Specialized cessation programs or 

modules may be needed to address the specific cessation needs of hookah smokers. Further, 

increased effort is needed to educate college students on the hazards of hookah use. The 

relatively young age of hookah users in our study and in previous research gives rise to the 

question of the trajectory of their path. To our knowledge, no prior research has yet 

determined whether hookah smoking is a passing “phase” among young people or if the 

habit will follow them into adulthood. Longitudinal research is needed to address this gap in 

knowledge.

Study Limitations and Strengths

A limitation of this study is that it is observational in nature and, therefore, any identified 

associations cannot be interpreted as causal. The trial was not designed apriori to examine 

the impact of hookah smoking on tobacco cessation rates. Further, the sample consisted of 

cigarette smokers attending colleges in the Midwest who enrolled in a Quit and Win contest 

to quit smoking. Participants in this trial represent a self-selected group who are motivated 

to quit smoking in exchange for the opportunity to win financial incentives. Students 

enrolled in this study were more likely to be daily smokers (i.e., average number of days 

smoked in the past 30 was 28). Recent studies demonstrate a high rate of non-daily smoking 

among college students, with one study finding that 70% of college students were non-daily 

smokers (Sutfin et al., 2012) and another reporting the percent of non-daily smokers at 66% 

(Berg et al., 2012). Because non-daily smokers are less likely to identify themselves as 

smokers, they may be less likely to attempt to quit smoking (Berg et al., 2009) and therefore, 

may have been less likely to enroll in this trial. Therefore, we may have missed a sizeable 

number of non-daily smokers who concurrently smoke hookah. Future Quit and Win 

interventions should develop recruitment methods to target this population.

Despite these limitations, the results of this study add to the knowledge base of the 

demographic, tobacco-specific and psychosocial characteristics of hookah users compared to 

cigarette only users. Further, to our knowledge, it is the first study to report on the impact of 

hookah use in a tobacco cessation attempt.

Conclusion

In 2012, an estimated 38.1% of young adults were current users of one or more tobacco 

products (CDC, 2014). The use of multiple tobacco products is a concerning issue due to the 
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potential increased risks of nicotine dependence and failure in quit attempts, when compared 

to cigarette use alone (Tomar et al., 2010). Given the young age of hookah use and the 

increased difficulty maintaining long-term cessation, it is evident that interventions need to 

be developed targeting users of both hookah and cigarettes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Hookah smokers were less likely to report 30-day abstinence at 4-month follow-

up.

• Continuous abstinence at 6-months was significantly lower among hookah 

users.

• Concurrent use of hookah may serve as a barrier to attempts to quit smoking.

• Hookah smokers average more drinking days and are more likely to be binge-

drinkers.
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Figure 1. 
Study Flowchart
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Table 1

Demographic, Psychosocial, and Tobacco-Related Characteristics (N=1217) of Participating Quit and Win 

College Students from the Midwest, 2010–2012

Variable Total
(N=1,217)

Hookah
Users

(n=270)

Non-Hookah
Users

(n=947)

P-value

Age, mean (SD) 26.3 (7.7) 21.5 (4.1) 27.6 (7.9) <0.0001

Female, n (%) 668 (54.9%) 111 (41.1%) 557 (58.8%) <0.0001

Ethnicity, White, n (%) 1036 (85.1%) 229 (84.8%) 807 (85.2%) 0.87

Employment, Full time, n (%) 212 (17.4%) 21 (7.8%) 191 (20.2%) <0.0001

Marital Status, Married/living with partner, n (%) 404 (33.2%) 31 (11.5%) 373 (39.4%) <0.0001

Type of school, n (%) <0.0001

  2-year 393 (32.3%) 46 (17.0%) 347 (36.6%)

  4-year 824 (67.7%) 224 (83.0%) 600 (63.4%)

Cigarettes per day, mean (SD) 11.5 (8.1) 9.4 (7.7) 12.1 (8.2) <0.0001

Days smoked, past 30 days, mean (SD) 28.5 (3.8) 28.0 (4.2) 28.6 (3.6) 0.03

Quit attempts, past year, mean (SD) 3.5 (8.1) 4.6 (9.7) 3.2 (7.6) <0.0001

Time to first cigarette, ≤ 30 minutes, n (%) 598 (49.2%) 112 (41.5%) 486 (51.4%) <0.01

Other tobacco use, past 30 days, n (%)

  Smokeless 148 (12.2%) 54 (20.0%) 94 (9.9%) <0.0001

  Cigars/Pipes 241 (19.8%) 111 (41.1%) 130 (13.7%) <0.0001

Smoke menthol cigarettes, n (%) 375 (30.8%) 103 (38.1%) 272 (28.8%) <0.01

Age of first cigarette, mean (SD) 15.6 (3.0) 15.7 (2.4) 15.6 (3.1) 0.35

Wisconsin Smoking Withdrawal Scale, Craving, mean (SD) 6.4 (2.2) 6.2 (2.2) 6.4 (2.3) 0.12

Days of drinking, past 30, mean (SD) 7.9 (7.3) 9.5 (6.8) 7.5 (7.3) <0.0001

Days of binge drinking, past 30, mean (SD) 3.5 (4.4) 5.1 (5.0) 3.1 (4.1) <0.0001

Perceived Stress Scale, mean (SD) 5.9 (2.9) 6.4 (2.8) 5.7 (2.9) <0.001

Dependence Motives (WISDM), mean (SD)

  Cue exposure 5.0 (1.4) 5.2 (1.4) 4.9 (1.4) <0.01

  Loss of control 4.1 (1.6) 3.9 (1.6) 4.2 (1.6) 0.01

Five closest friends smoke, mean (SD) 2.9 (1.4) 3.1 (1.3) 2.9 (1.4) <0.01

Barratt Impulsivity Scale, mean (SD)

  Motor Impulsivity 11.2 (3.1) 12.3 (3.3) 10.9 (3.0) <0.0001
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Variable Total
(N=1,217)

Hookah
Users

(n=270)

Non-Hookah
Users

(n=947)

P-value

  Attention Impulsivity 11.0 (3.3) 12.0 (3.4) 10.7 (3.2) <0.0001

  Non-Planning 11.3 (3.2) 12.0 (3.2) 11.2 (3.2) <0.001

  Total Score 33.5 (7.1) 36.2 (7.4) 32.8 (6.8) <0.0001

Chi-square test was used for categorical variables and t-test was used for continuous variables except for cigarettes per day, which was compared 
using Wilcoxon rank sum test because of its skewed distribution.
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