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SUMMARY 

 A study of the associations between mental health, substance use, and different groups of 

tobacco use was carried out using a cross-sectional approach. Participants were 240 young adults 

who participated in a larger observational study on examining how, when and where people use 

these tobacco products and young adults’ subjective experiences with those products. Baseline 

questionnaire with information on demographics, tobacco use patterns and history, nicotine 

dependence, other substance use (i.e., cannabis and alcohol), and various psychosocial measures 

were collected. Four primary tobacco use groups were identified; individuals who used hookah 

only (N = 22), individuals who used e-cigarettes only (N = 22), individuals who dual used both 

e-cigarettes and hookah (N = 62), and individuals who use cigarettes plus another tobacco 

product (N = 134).  

 Results showed that individuals who primarily used e-cigarettes had higher mean scores 

on attention deficit/hyperactive disorder (ADHD) symptoms than individuals who primarily use 

hookah. Additionally, individuals who used cigarettes plus another tobacco product had higher 

mean scores on cannabis use and cannabis dependance compared to individuals who used dual e-

cigarettes and hookah. Lastly, individuals who used cigarettes plus another tobacco product had 

higher mean scores on alcohol dependance than those who only used hookah.  

 Although the present study did not identify group differences on mental health variables 

of interest other than ADHD, results warrant further investigation with larger sample sizes. 

Future research should be conducted that can further explain the relationship between dual or 

polytobacco use, non-traditional tobacco use products, and mental health or substance use related 

symptoms.   
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Introduction 

Although the relationship between cigarette smoking and mental health symptoms is well 

established (Chan, Dennis, & Funk, 2008; Cohn et al., 2018; Plurphanswat, Kaestner, & Rodu, 

2017), there is less research focused on mental health symptoms among individuals who use 

more than one tobacco product, especially those who use non-cigarette tobacco products. While 

there has been a significant decrease in the use of combustible cigarettes among both youth and 

adults, the changing landscape of tobacco products has been accompanied by an increase in the 

prevalence of  the use of two or more tobacco products as well as non-cigarette tobacco products 

(Cornelius et al., 2020). Mental health symptoms and disorders may also be a risk factor for 

other forms of tobacco use besides cigarettes, although those relationships are not yet well 

established. The purpose of this study is to explore the associations between mental health 

symptoms and use of non-cigarette tobacco products (i.e., e-cigarette and hookah dual use) 

among young adults participating in an observational study. 

Rates of Tobacco Product Use Among Young Adults  

Young adulthood is a developmental period of increased risk for both substance use 

(Bachman et al., 2013; Palmer et al., 2009; Grant & Dawson, 1998) and mental health related 

problems (Blanco et al., 2008). This period encompasses many life transitions, with research 

documenting this developmental period as one in which individuals initiate substance use 

(Arnett, 2005; Substance Abuse and Mental Health Services Administration, 2019). Specifically, 

the young adult years are the period of greatest escalation in the use of tobacco products (Hu et 

al., 2016). However, there has been an overall generational decrease in smoking combustible 

cigarettes (Jamal et al., 2016) and an increase in the use of other forms of tobacco use, such as 

electronic nicotine delivery systems (ENDS; U.S. Department of Health and Human Services, 
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2016). ENDS use can include products such as vaporizers, hookah pens, vape pens, and e-

cigarettes. In addition to the use of ENDS, young adults have also shown increasing use of 

hookah (U.S. Department of Health and Human Services, 2014).  

Rates for different types of tobacco use have changed over the years. Data from the 

recent 2020 National Health Interview Survey showed that approximately 7.4% of young adults 

aged 18-24 use combustible cigarettes, and 9.4% used e-cigarettes (Cornelius et al., 2022). 

Looking closer at various longitudinal studies of tobacco use, hookah use was 25.8% among 

young adults in 2016 (Sharma et al., 2020) and in 2020, past year prevalence of hookah use was 

11% for those aged 20-21 (Schulenberg et al., 2021). Young adults are reported to have some of 

the highest rates of past 12-month hookah use compared to youth and adults (Sharma et al., 

2020) and from 2011-2017, studies noted an increase in lifetime hookah use (Grinberg & 

Goodwin, 2016; Pérez et al., 2021). In 2020, 18-22-year-olds had the highest rates of vaping 

nicotine compared to other age groups (Schulenberg et al., 2021) and from 2018-2020 an 

increase in the daily use of e-cigarettes among 21-24-year-olds was reported (Boakye et al., 

2022).  

As the tobacco product landscape has become increasingly varied, several nationally 

representative and longitudinal studies have documented the shift from combustible cigarettes to 

other forms of tobacco use and dual/polytobacco use (Stanton et al., 2020; Mattingly et al., 2021; 

Sharma et al., 2020; Vallone et al., 2020). Research revealed that exclusive ENDS use increased 

and exclusive cigarette use decreased from 2015-2019 (Mattingly et al., 2021). Additionally, 

studies reported that dual and poly use of tobacco without cigarettes increased from 2015-2019 

(Mattingly et al., 2021) and in 2015, the most common tobacco use pattern was dual use of 

ENDS and cigarettes (Hirschtick et al., 2021). One study found that in 2013, dual use of hookah 
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and cigarettes was 16% among adolescents and young adults (Soneji, Sargent, & Tanski, 2016). 

From the recent 2020 National Health and Interview Survey data (NHIS), Cornelius et al. 

reported that 5.7% of young adults aged 18-24 used two or more tobacco products (2022). 

Mental Health and Tobacco Use 

 Numerous studies have identified mental health problems among individuals who use 

tobacco. Tobacco use has historically been connected to anxiety, depressive, and stress-related 

symptomology, and while the research on traditional cigarettes and mental health is well-known, 

less research has been conducted on e-cigarette and hookah use. It is possible that traditional 

cigarette users and non-traditional tobacco users may not differ much in terms of mental health 

symptomology due to having similar risk profiles (i.e., shared vulnerability). One hypothesis to 

support this is the common liability theory, which implies that different types of tobacco users, 

(e.g., cigarette or e-cigarette users), may not differ in terms of underlying risk factors, such as 

impulsivity (Falconer, 1965; Vanyukov & Ridenour, 2014). These risk factors ultimately create a 

common liability or propensity to use tobacco products. Sawdey et al., (2019) considered this 

hypothesis in their study on known risk factors for cigarette smoking between cigarette and e-

cigarette smoking among youth. Among new tobacco users at wave 2 compared to tobacco users 

at wave 1 of the PATH study, they found that new users showed similar experiences with risk 

factors, highlighting a shared vulnerability (Sawdey et al., 2019). Yet, it could also be that 

noncigarette tobacco users and cigarette users have different risk profiles, suggesting different 

underlying risk factors. For example, different risk profiles may be due to different motivations 

for use across products, different expectancies about the relative benefits or risks of products, 

and the relative social norms surrounding different products. Thus, it is important to understand 
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how cigarette users and noncigarette tobacco users differ in terms of mental health 

symptomology. 

In a systematic review of e-cigarette use and mental health comorbidity in young adults 

and youth, results showed that among young adults, e-cigarette use was associated with higher 

rates of internalizing and externalizing mental health problems, depression, and perceived stress 

(Becker et al., 2021). In another study, King and colleagues found that among college-aged 

young adults, cigarette, e-cigarette, and waterpipe use was related to higher reported levels of 

past 30 day depression and stress symptoms (2018). Grant and colleagues (2019) identified 

significant associations between e-cigarette use and symptoms of posttraumatic stress disorder 

(PTSD), anxiety, and attention-deficit/hyperactivity disorder (ADHD). Additionally, research 

from wave 1 (year 2014) of the PATH study found associations between high severity 

internalizing problems and e-cigarette use among adults (Conway et al., 2017). Results from the 

Marketing and Promotions across Colleges in Texas Project (M-PACT) showed significant 

associations between e-cigarette use and depressive symptoms among college-aged young adults 

after controlling for other use of tobacco products (Bandiera et al., 2017). Thus, it may be that e-

cigarette users and traditional cigarette users share many of the same risk profiles if e-cigarettes 

have simply replaced cigarette use among individuals traditionally vulnerable to 

cigarette/tobacco use.  

However, research on mental health symptomatology among hookah users show mixed 

results. Two studies have identified increased depression symptoms in individuals who use 

hookah (Marsden et al., 2019; Primack et al., 2013) and one study noted increased stress among 

college-aged young adults (King et al., 2018). Another study examined subjective well-being and 

found that hookah users endorsed higher levels of sadness and stress compared to non-hookah 
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users (Grinberg, 2015). Yet, other studies have not identified associations between negative 

mental health symptoms and hookah use (Bandiera et al., 2016; Fielder et al., 2012; Goodwin et 

al., 2014). Hookah use may be used under different contexts than either cigarette or e-cigarettes, 

and as such, may also not share some of the same risk factors for use.  

Additionally, while the research on dual and polytobacco use is still growing, not many 

studies have evaluated mental health symptomatology among young adults who co-use more 

than one tobacco product. In 2018, Conway and colleagues reported that participants who 

identified as polytobacco users from wave 1 (year 2015) of the PATH study, reported greater 

substance use problems, and internalizing and externalizing mental health symptoms compared 

to exclusive single tobacco users. Additionally, poor, or worse mental health symptoms among 

tobacco users is exacerbated by the use of additional substances (Cohn et al., 2018). It may be 

that individuals who use both cigarettes and another tobacco product show different mental 

health profiles than individuals who use two or more non-cigarette tobacco products, given 

perhaps the greatest association between cigarette use and more mental health symptomology. 

Thus, it may be important to also tease apart the different combinations of product use.  

Tobacco and Other Substance Use 

The use of two or more substances (e.g., tobacco and another substance) is an important 

behavioral outcome to note for young adult tobacco users. Among all age groups, some of the 

highest rates of alcohol, cannabis, and tobacco co-use occur among young adults (Cohn et al., 

2018; Substance Abuse and Mental Health Services Administration, 2019). One study found that 

among youth participants who reported substance use, 53% also reported using two or more 

substances (Zuckermann et al., 2020). Those who smoke cigarettes have higher rates of drinking, 

and those who drink have higher rates of smoking (Falk,Yi, & Hiller-Sturmhöfel, 2006). 
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Additionally, Cohn et al. (2018) found that among wave 1 PATH participants (year 2014), the 

greatest pattern of substance use among young adult and adult participants was dual or poly use 

(e.g., e-cigarettes, cigarettes, and alcohol use). Additionally, researchers also noted that non-

cigarette tobacco products were often used with other substances (Cohn et al., 2018). Dual or 

poly substance use is noted to have increased rates of psychopathology. Researchers have 

identified greater rates of depression (Hindocha et al., 2021; King et al., 2018; Marmorstein, 

2009), anxiety (Bailey, Farmer, & Finn, 2019; Hindocha et al., 2021; Kessler et al., 2005), 

externalizing mental health disorders (Bierhoff et al., 2019; Chan, Dennis, & Funk, 2008), and 

other internalizing mental health disorders (Kessler et al., 2005; Conway et al., 2017) among 

individuals who use one or more substances.   

Aims and Hypotheses 

This study examined associations between tobacco product use and negative mental 

health symptoms among young adults. The unique aspect of this study examines how mental 

health symptoms vary by the combination of tobacco product use, comparing young adults who 

use cigarettes in addition to another tobacco product (ENDS or hookah) compared to those who 

use either just ENDS or just hookah and not combustible cigarette products. Understanding more 

about how symptoms of psychological distress may be associated with different patterns of 

tobacco use is important to help inform both theoretical frameworks of tobacco use and potential 

interventions. It was hypothesized that individuals who use cigarettes plus another product will 

have higher mental health symptoms and other substance use problems (alcohol and cannabis) 

than individuals who use other non-cigarette tobacco products (hookah or ENDS).  
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Methods 

Sample 

Participants and Procedures 

 In 2013-2014, young adults who used non-cigarette tobacco products (such as little 

cigars, hookah, e-cigarettes) were recruited to participate in an observational study focused on 

examining how, when and where people use these tobacco products and young adults’ subjective 

experiences with these products. Potential participants were recruited through social media, e-

mail listservs, flyers, and paid advertisements. Inclusion criteria included: (a) aged 18-30; (b) 

identifying as a regular tobacco user (i.e., at least once/week for the past 30 days) of a non-

cigarette tobacco product (i.e., snus, dissolvable, little cigars, hookah, e-cigarettes); and (c) 

ability to participate in the ecological momentary assessment (EMA) data collection. Eligible 

participants completed a baseline questionnaire covering (a) tobacco use and history, (b) nicotine 

dependence, (c) other alcohol and substance use, (d) perceptions of harm from product use, (e) 

tobacco marketing exposures, and (f) a variety of psychosocial measures, including mental health 

symptoms. Following the baseline survey, participants completed 7 days of ecological 

momentary assessments (EMA) that included both randomly prompted surveys and self-initiated 

tobacco use surveys. Participants then completed a follow-up survey, one month later. Data for 

the present study will come from the baseline questionnaire. 

Participant Demographics 

 Participants were 253 young adults (mean age = 22.5 years, SD = 3.07); 36% female, 

62.8% male, and 1.2% transgender. The sample was racially and ethnically diverse: 11.1% 

Hispanic; 21.3% Asian/Pacific Islander; 10.7% Black; 50.2% White; and 6.7% Other. Most 

(72.2%) were currently enrolled in some higher education (2 or 4-year college or grad school).  
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Measures 

Tobacco Use   

 Participants self-reported past 30-day smoking, tobacco use behavior, and type of tobacco 

product used. Specific tobacco products included e-cigarettes, vaporizers, hookah, cigars, 

cigarillos, chewing tobacco, and snus.  To query nicotine dependence, participants completed a 

shortened, 10-item version of the Nicotine Dependence Syndrome Scale (NDSS; Shiffman, 

Waters, & Hickcox, 2004). Participants responded to each of the items on a 4-point Likert-scale 

ranging from 1 (not at all true) to 4 (very true). The NDSS assesses an array of dependence 

symptomatology, including smoking to avoid withdrawal symptoms, craving, and increasing 

smoking to achieve similar effects (tolerance).  

Alcohol Use and Marijuana Use 

 Current alcohol and marijuana use was assessed using a modified version of the 

Adolescent Alcohol and Drug Involvement Scale (AADIS; Moberg, 2000). Participants were 

asked about the frequency of their use of alcohol and marijuana over the past 3 months  with 

response options of: 0 times; once a month or less; more than once a month but less than once a 

week; one or more times a week but not every day; and every day. Alcohol problems were 

assessed using the Young Adult Alcohol Problem Scale, a 5-item scale asking participants: 1) 

how often they had drinks containing alcohol, 2) how many alcoholic drinks they consumed on a 

typical day they drank, 3) the largest number of alcoholic beverages consumed in a single day, 4) 

how often they consumed that largest amount of alcohol, and 5) how often they had more than 4 

or 5 drinks in a two hour period for females and males respectively, all during the course of the 

previous year. These 5 items were derived from the NIAAA Task Force 6-item list of 

recommended alcohol question for researchers (National Institute on Alcohol Abuse and 
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Alcoholism, 2002). Response ranges for each item varied according to the items. The Cannabis 

Use Disorder Identification Test – Revised (CUDIT-R; Adamson et al., 2010) was used to assess 

the extent of cannabis use, that is, consumption, problems, dependence, and psychological 

features, utilizing a 4-point likert scale. 

Mental Health Outcomes 

 Anxiety. The Mood and Affect Symptom Questionnaire (MASQ; Watson & Clark, 1991; 

Watson, Weber, Assenheimer, Clark, Strauss, & McCormick, 1995) was used to assess 

symptoms of anxiety. The MASQ has three subscales assessing (a) general distress symptoms 

that are theorized as nonspecific to depression or anxiety, (b) anxious arousal, with items 

addressing specific anxiety symptoms of somatic tension and hyperarousal, and (c) anhedonic 

depression symptoms specific to depressive disorders. For the purpose of this study, only the 

anxious subscale was used. Participants rated the extent to which they had experienced each 

symptom in the past week according to a 5-point Likert-type scale, ranging from 1 (not at all) to 

5 (extremely).  Research supports the reliability and validity of the MASQ with adults (Keogh & 

Reidy, 2000; Reidy & Keogh, 1997) and with youth (Richey, Lonigan, & Phillips, 2002).  

Depression. The Center for Epidemiological Studies-Depression (CES-D; Radloff, 1977), 

was used to measure the frequency of symptoms associated with depression (e.g., depressed 

affect, happiness, somatic symptoms, interpersonal difficulties, etc.) experienced in the past 

week from 0 (rarely or none of the time) to 3 (most or all of the time).  

Perceived Stress. The Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 

1983) was used to assess participant degree of subjective stress and impact of stressful situations. 

The PSS utilizes a 5-point scale according to the frequency of occurrence in the previous month, 

from 1 (never) to 5 (very often).  Substantial internal reliability, test-retest reliability, and 
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validity have been documented for the original, 14-item measure as well as the 4-item version of 

the PSS (Cohen, Kamarck, & Mermelstein, 1983).  

Impulsivity. Participant temperament and personality was assessed using the modified 

Barratt Impulsivity Scale (BIS-11; Patton et al., 1995). Questions regarding impulsive and non-

impulsive behaviors on the BIS-11 are scored on a 4-point likert scale, from 1 (rarely/never) to 4 

(almost always/always).  

ADHD Symptoms. Participants completed the World Health Organization adult ADHD 

self-report screener (ASRS; Kessler et al., 2005). The screener consists of 6 items answered on a 

1 (never) to 5 (very often) scale (e.g., “How often do you have difficulty getting things in order 

when you have to do a task that requires organization?). 

Negative Mood Regulation. Participant affect, coping, and stress were assessed using the 

modified Negative Mood Regulation Expectancies Scale (NMR; Catanzaro & Mearns, 1990). 

Participants answered 14 questions pertaining relating to various coping strategies and how they 

might change their negative moods on a 5-point scale, ranging from 1 (strongly disagree) to 5 

(strongly agree). 

Data Analytic Plan 

 Participants were divided into groups based on their combination of tobacco product use. 

Preliminary analyses showed that: 1) 128 of the 253 participants were individuals who used 

cigarettes plus at least one other tobacco product; 2) 31 individuals used primarily ENDS and not 

cigarettes; 3) 22 individuals used primarily hookah and not cigarettes; and 4) 64 individuals used 

both ENDS and hookah but not cigarettes.  

Chi Square tests were run to examine background characteristics and demographics of the  

tobacco use groups of interest (i.e., race/ethnicity, income level, education level, and tobacco use 
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history). Differences between types of tobacco use products (i.e., hookah only users, e-cigarette 

only users,  and e-cigarette and hookah dual users) on mental health and substance use outcomes 

were examined with Analyses of Variance (ANOVA), adjusting for background characteristics 

and demographic differences. 
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Results 

Preliminary Analyses 

Table 1 presents the demographic characteristics of the sample by tobacco use groups. 

Participants across groups were similar in age (overall Mean Age = 22.45; SD = 3.04); gender 

distribution; sexual orientation; and educational background. Thirteen participants were removed 

from the analyses due to differing patterns of tobacco use (e.g., individuals who only use cigars 

or did not use tobacco products). The final group distribution included 1) 134 participants who 

used cigarettes plus at least one other tobacco product; 2) 22 individuals used primarily ENDS 

and not cigarettes; 3) 22 individuals used primarily hookah and not cigarettes; and 4) 62 

individuals used both ENDS and hookah but not cigarettes. The overall sample was 50.0% 

White; 21.8% Asian; 11.8% Hispanic; 9.7% Black; 5.9% Other (including multiracial); and 

0.01% Alaskan Native/American Indian. Across the tobacco use groups, there was a trend for 

differences in the racial/ethnic distribution of the sample, which can be seen primarily among 

hookah users. The hookah only group had relatively more Asians (31.8%) and Blacks (18.2%) 

and fewer Hispanics (45%) compared to the overall sample. The dual e-cigarette and hookah use 

group similarly showed a higher relative percentage of Asians (32.26%).    

Past 30 day use of tobacco products (i.e., cigarettes, e-cigarettes, and hookah) and past 3 

month alcohol and cannabis use are shown in Table 2. It is important to note that the cigarette 

plus group are participants who use multiple tobacco products, but primarily cigarettes. Of those 

who used cigarettes, most reported using cigarettes for 20-30 days (N = 55) in the past month. 

Among participants who used e-cigarettes, most reported using e-cigarettes for 20-30 days (N = 

40) in the past month. Lastly, participants who reported using hookah, most reported using 

hookah in fewer than 10 days (N = 36) in the past month. Of those who endorsed alcohol use, 
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most participants reported using alcohol greater than once a month but less than once a week (N 

= 76) and more than once a week but not every day (N = 103). Of those who endorsed cannabis 

use, participants reported having never used it before (N = 98), more than once a week but not 

every day (N =47), and once a month or less (N =44).       

Correlations among the mental health and substance use variables are shown in Table 3. 

As expected, all mental health variables were positively correlated with one another, with the 

exception of negative mood regulation. Negative mood regulation was negatively correlated with 

the other mental health variables, suggesting that the higher participants rated their mental health 

symptoms, the lower they rated their ability to regulate their negative mood. Alcohol related 

problems was positively correlated with self-reports of impulsivity and cannabis dependency. 

Cannabis dependency was positively correlated with all mental health variables, with the 

exception of negative mood regulation, which was negatively correlated with cannabis 

dependency. Of note, the overall sample reported higher rates of depression (M = 12.35, SD = 

8.31), nearing clinical significance (i.e., cutoff score of 16; Radloff, 1997), of anxiety (M = 

24.77, SD = 7.09), and showed higher levels of impulsivity (M = 32.19, SD = 7.03).  

Mental Health  

A one-way between subjects ANOVA was conducted to compare groups on their self-

reported anxiety, depression, perceived stress, and ability to regulate negative mood, as well as 

their impulsivity and ADHD scores as shown in Table 4. The tobacco use groups differed 

significantly on ADHD symptoms, F(3, 236) = 2.80, p = 0.04, η2g = 0.03. Pairwise comparisons 

using the Tukey HSD test indicated that the mean score of ADHD among individuals who use e-

cigarettes (M = 0.32, SD = 0.48) was higher than that of individuals who use hookah (M = 0.09, 

SD = 0.29), t(236) = 2.64, p = 0.04, d = 0.80. Pairwise comparisons did not reveal any other 
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significant group differences for ADHD symptoms. However, groups did not significantly differ 

on anxiety, depression, perceived stress, and negative mood regulation or impulsivity scores.  

Substance Use 

A one-way between subjects ANOVA was conducted to compare groups on their self-

reported alcohol use, alcohol related problems, cannabis use, and cannabis dependence as shown 

in Table 5. Groups significantly differed on cannabis use, F(3, 236) = 2.72, p = 0.045, η2g = 0.03. 

Specifically, pairwise comparisons using the Tukey HSD test indicated that the cigarette plus 

group endorsed higher rates of cannabis use than the dual e-cigarette and hookah only groups. 

Pairwise comparisons did not reveal any other significant group differences for cannabis use. 

Additionally, groups did not significantly differ on alcohol use. There was a significant effect of 

tobacco use group on alcohol related problems, F(3, 236) = 4.31, p = 0.006, η2g = 0.05. Pairwise 

comparisons using the Tukey HSD test indicated that the mean score of alcohol related problems 

among the cigarette plus group (M = 3.33, SD = 1.38) was higher than that of the hookah only 

group (M = 2.34, SD = 1.34), t(236) = 3.11, p = 0.01, d = 0.72. Pairwise comparisons did not 

reveal any other significant group differences for alcohol related problems. Additionally, there 

was a significant effect of tobacco use group on cannabis dependence, F(3, 236) = 3.28, p = 

0.022, η2g = 0.04. Pairwise comparisons using the Tukey HSD test indicated that the mean score 

of cannabis dependence among the cigarette plus group (M = 6.63, SD = 6.61) was higher than 

that of the dual e-cigarette and hookah use group (M = 4.11, SD = 5.04), t(236) = 2.68, p = 0.04, 

d = 0.07. Pairwise comparisons did not reveal any other significant group differences for 

cannabis dependency. 

Exploratory Analyses  
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Exploratory analyses evaluated mental health somatology and problematic substance use 

between individuals who use dual tobacco products (the cigarette plus and dual e-cigarette and 

hookah groups) and single tobacco products (only e-cigarette or hookah). An independent 

samples t-test was conducted to compare the dual and single use groups of tobacco products on 

self-reported anxiety, depression, perceived stress, and negative mood regulation, as well as their 

impulsivity and ADHD scores using as shown in Table 6. Results did not yield any significant 

differences between the dual and single use groups of tobacco products and their self-reported 

mental health symptomology. Additionally, An independent samples t-test was conducted to 

compare the dual and single use groups of tobacco products on their self-reported alcohol use, 

alcohol related problems, cannabis use, and cannabis dependence as shown in Table 7. There 

was a significant difference between the groups on self-reported alcohol problems, t(236) = 2.47, 

p = 0.014, such that individuals who use two or more tobacco products (M = 3.20, SD = 1.43) 

reported higher levels of alcohol-related problems than individuals who use only one tobacco 

product (M = 2.54, SD = 1.26). Pairwise comparisons did not reveal any other significant group 

differences for alcohol related problems. Lastly, the groups did not significantly differ on alcohol 

use, cannabis use, or cannabis dependence.  
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Discussion 

The current study examined  how different patterns of tobacco product use relate to self-

reported mental health symptomology and substance use behaviors and related problems. There 

is robust literature surrounding cigarette use and associations with mental health and other 

substance use, while newer forms of tobacco product use (e.g., ENDS) are less studied or have 

mixed findings (e.g., hookah). Thus, it was hypothesized that individuals who used cigarettes 

plus another tobacco use product (i.e., e-cigarettes, hookah, cigars, and dip) would have higher 

rates of mental health symptoms and substance use problems compared to individuals who 

primarily use other non-cigarette tobacco products. Overall, there were few significant 

differences in mental health symptoms across the groups, with the one exception found for 

ADHD symptoms. Among participants who only used e-cigarettes, their self-reported ADHD 

symptoms were significantly higher than participants who only used hookah. However, 

substance use, and associated problems did vary by tobacco use pattern. Results indicated that 

among individuals who used multiple tobacco products, but primarily cigarettes, self-reported 

cannabis use, alcohol related problems, and cannabis dependency were significantly higher than 

those levels of the other tobacco use groups. Specifically, the cigarette plus group used cannabis 

more and had higher levels of cannabis dependency than the dual e-cigarette and hookah group 

and endorsed greater alcohol related problems than the hookah only group.   

The finding that young adults who only use e-cigarettes have higher rates of ADHD than 

individuals who only use hookah adds to literature on ADHD and tobacco use. The literature is 

lacking on ADHD symptoms and differences between individuals who use e-cigarettes or 

hookah, however, one longitudinal study on youth identified a significant association for later e-

cigarette use among participants with ADHD, but no association was found for hookah use 
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(Goldenson et al., 2018). Hookah use has frequently been noted to be a social experience (Braun 

et al., 2021; Holtzman, Babinski, & Merlo, 2013). Thus, it is possible that individuals who used 

hookah in our sample had lower levels of ADHD compared to other groups for different reasons 

(e.g., social use or to combat boredom versus symptom or inattention management).  This 

finding is surprising as the literature around cigarette use, and ADHD symptoms has documented 

a strong association (McClernon & Kollins, 2008; Milberger et al., 1997). Overall, other group 

differences were not observed for e-cigarette users in this study, this is consistent with literature 

on e-cigarette use and ADHD symptoms overall, such that ADHD symptoms are associated with 

e-cigarette use (Grant et al., 2019; Kaplan et al., 2021; Xu et al., 2021).  

Other than the one difference in ADHD symptoms, the tobacco use groups were similar 

in other measures of mental health symptoms. Of note, this sample of young adults reported 

levels of depression symptoms that were elevated compared to norms, although at a subthreshold 

level. This elevation in self-reported depression levels is not surprising given the robust literature 

documenting the strong association between depression and tobacco use, with one systematic 

review identifying bidirectional relationships between cigarette smoking and depression, heavier 

rates of smoking among those with depression, and later tobacco dependence among those with 

baseline depression (Fluharty et al., 2017). In addition to cigarette smoking, research has also 

documented strong associations between vaping, e-cigarette, and ENDs use and elevated mental 

health symptomology (Becker et al., 2021). One literature review identified higher rates of 

depression, suicidal ideation, and suicide attempts among individuals who used e-cigarettes 

(Javed et al., 2022). Another study noted that dual users of e-cigarettes and cigarettes, and non-

smoking users of e-cigarettes reported poor mental health symptoms (e.g., anxiety and mood 

related symptoms; Pham et al., 2020). Additionally, all groups were elevated in anxiety 
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symptoms, with individuals who use both e-cigarettes and hookah and multiple tobacco products 

endorsing the elevated mean levels of self-reported anxiety. Research has frequently noted a 

strong association between symptoms of anxiety and cigarette smoking (Patton et al., 1998) and 

more recently, e-cigarette usage (Masaki  et al., 2022; Pham et al., 2020) and poly use of tobacco 

products (Cwalina et al., 2021). Lastly, all groups showed mean score elevations on impulsivity. 

This finding is consistent with prior literature on impulsivity and tobacco use, such that 

individuals who use tobacco are also more likely to have higher levels of impulsivity (Doran et 

al., 2013). Additionally, one study noted that impulsivity components (e.g., sensation seeking 

versus negative urgency) may be tobacco product specific (Doran & Tully, 2018). Thus, while 

all groups may experience impulsivity at higher levels, it may be that individuals who use 

multiple tobacco and non-traditional tobacco products have different underlying impulsivity 

components.      

Although our results did not reveal significant group differences or showcase elevation 

for those who use multiple tobacco products (cigarettes plus another tobacco product) on all 

mental health variables, our findings extend current literature by affirming that individuals who 

use tobacco report elevated levels of mental health symptomology. Beyond showcasing 

consistent support for elevated mental health symptoms among individuals who use tobacco, 

these findings also add to the literature on individuals who use alternative or multiple tobacco 

products experience with mental health. These findings also provide support for the shared 

vulnerability hypothesis, such that individuals who use tobacco or nicotine products may share  

underlying risk factors (Falconer, 1965; Sawdey et al., 2019; Vanyukov & Ridenour, 2014).  

Consistent with prior literature on combustible cigarette use and other substance use 

related problems (i.e., alcohol and cannabis), our results showed that those who primarily used 
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cigarettes endorsed higher levels of alcohol related problems (Falk,Yi, & Hiller-Sturmhöfel, 

2006), cannabis use (Agrawal et al., 2021), and cannabis dependency (Hindocha et al., 2021). 

Additionally, exploratory analyses, which evaluated use of multiple tobacco products compared 

to single tobacco product use, revealed greater alcohol related problems and dual tobacco 

product users, consistent with prior findings on polytobacco use (Conway et al., 2017). Using 

multiple substances has been and continues to be a major public health concern and behavioral 

outcome for young adults due to the notable mental and physical health consequences.  

Limitations 

This study should be interpreted with consideration for certain limitations. The sample 

sizes for the single product use groups were small, limiting the power to find differences between 

groups. Given the cross-sectional nature of the data, directionality of effects cannot be 

determined. Additionally, the data were collected between 2014 – 2015 and since then, the 

tobacco product landscape and patterns of use have shifted dramatically, with greater reductions 

in combustible cigarette smoking. Thus, these findings may not be an accurate reflection of 

current alternative and poly tobacco use and mental health or substance use associations. While 

there are limitations to this study, it is also important to note the strengths. First, the literature on 

polytobacco use and non-cigarette tobacco products- is still growing, particularly with 

understanding mental health symptoms and other behavioral outcomes of interest (e.g., 

impulsivity and substance use). Second, this study utilized a wide range of mental health 

questionnaires, allowing us to look more closely at specific internalizing or externalizing 

disorders.  
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Conclusion 

This study found that young adults who used cigarettes plus another tobacco product had 

higher levels of substance use and substance use related problems, while those who used e-

cigarettes had higher self-reported ADHD symptoms. Although the present study did not identify 

group differences on other mental health variables of interest, results warrant further 

investigation with larger sample sizes. Given partial support for our hypothesis, that cigarette 

plus smokers showed higher endorsement of mental health symptoms and substance use related 

problems, future research should employ longitudinal methods and collect data that can further 

explain the relationship between dual or polytobacco use, non-traditional tobacco use products, 

and mental health or substance use related symptoms. To inform theoretical prevention and 

intervention models, it is important to understand risk factors, antecedents, and consequences of 

tobacco use.  
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Table 1. Participant Demographics by Group  

Variable Cigarette Plus 
(N = 134) 

E-Cigarette 
(N = 22) 

Hookah 
(N = 22) 

Dual E-Cigarette & 
Hookah (N = 62) 

Total Sample (N = 
240)   

 N(%) M(SD) N(%) M(SD) N(%) M(SD) N(%) M(SD) N(%) M(SD)   

Age (In Years) 134 
(55.83) 

22.62 
(3.23) 

22 
(9.17) 

23.68 
(2.92) 

22 
(9.17) 

22.55 
(2.96) 

64 
(26.67) 

21.60 
(2.48) 

240  
(100) 

22.45 
(3.04)   

 N % N % N % N % N % X2 p 

Race/Ethnicity              

Alaskan Native/ 
American Indian 0 0 1 4.55 0 0 1 1.61 2 0.01 24.45 0.056 

Asian/Pacific 
Islander 22 16.42 3 13.64 7 31.82 20 32.26 42 21.8   

Black 12 8.96 2 9.10 4 18.20 7 11.30 25 9.7   

Hispanic 17 12.69 1 4.55 1 4.55 9 14.52 28 11.8   

White 76 56.72 12 54.55 10 45.50 21 33.87 119 50.0   

Other 7 5.22 3 13.64 0 0 4 6.45 14 5.9   

Gender             

Female 49 36.57 7 31.81 10 45.45 23 37.10 89 37.08 3.32 0.81 

Male 82 61.19 15 68.18 12 54.54 39 62.90 148 61.67   

Transgender 3 2.24 0 0 0 0 0 0 3 1.25   

Sexual Orientation             

Heterosexual/ 
Straight 119 88.81 16 72.73 19 86.36 57 91.93 211 87.91 11.21 0.29 

Gay/Lesbian 6 4.48 1 4.55 2 9.09 2 3.23 11 4.58   
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Bisexual 8 5.97 5 22.73 1 4.55 3 4.84 17 7.08   

Education Level             
Some High School, 
No Diploma/GED 1 7.46 0 0 0 0 3 4.84 4 1.67 18.93 0.38 

High School Diploma 
or GED 18 13.43 1 4.55 2 9.10 6 9.68 27 11.25   

Vocational/Technical 
School 6 4.48 0 0 0 0 0 0 6 2.50   

Some College 72 53.73 15 68.18 14 63.64 39 62.90 140 58.33   
2-Year Associate 
Degree 11 8.21 1 4.55 1 4.55 4 6.45 17 7.08   

4-Year Bachelor’s 
Degree 24 17.91 5 22.73 5 22.73 7 11.29 41 17.08   

Graduate Degree 2 1.49 0 0 0 0 3 4.83 5 2.08   
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Table 2. Substance Use by Group  
  

 Cigarette Plus (N = 
134) E-Cigarette (N = 22) Hookah (N = 22) Dual E-Cigarette & 

Hookah (N = 62) 
 N % N % N % N % 
Past 30 Day 
Cigarette Use         

0 Days 0 0 22 100 22 22 62 62 
1 – 2 Day 28 20.90 0 0 0 0 0 0 
3 – 9 Days 29 21.64 0 0 0 0 0 0 
10 – 19 Days 22 16.41 0 0 0 0 0 0 
20 – 30 Days 55  41.04 0 0 0 0 0 0 
Past 30 Day  
E-Cigarette Use         

0 Days 29  21.64 0 0 22 22 0 0 
1 – 2 Day 14  10.45 1 45.45 0 0 9 14.52 
3 – 9 Days 30  22.39 1 45.45 0 0 24 38.71 
10 – 19 Days 21  15.67 1 45.45 0 0 9 14.52 
20 – 30 Days 40  29.85 19 86.36 0 0 20 32.26 
Past 30 Day 
Hookah Use         

0 Days 50  37.31 22 100 0 0 0 0 
1 – 2 Day 19  14.18 0 0 4 18.18 19 30.65 
3 – 9 Days 36  26.87 0 0 8 36.36 21 33.87 
10 – 19 Days 17  12.69 0 0 3 13.64 10  16.13 
20 – 30 Days 12 8.96 0 0 7 31.81 12  19.35 
Past 3 Month 
Alcohol Use         

0 Times 10 7.46 2 9.10 3 13.64 9 14.52 
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Once a 
Month/Less 17 12.69 7 31.81 6 27.27 4 6.45 

> Once a month, < 
Once a Week 41 30.60 4 18.18 7 31.81 24 38.71 

1+ Time a Week 63 47.01 9 40.91 6 27.27 25 40.32 
Every Day  3 2.24 0 0 0 0 0 0 
Past 3 Month 
Cannabis Use         

0 Times 46 34.33 12 54.55 13 59.09 27 43.55 
Once a 
Month/Less 21 15.67 3 13.65 2 9.09 18 29.03 

> Once a month, < 
Once a Week 19 14.18 0 0 1 4.55 7 11.29 

1+ Time a Week 32 23.88 3 13.64 5 22.73 7 11.29 
Every Day  15 11.19 4 18.18 1 4.55 2 3.23 
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Table 3. Mental Health Correlations (N = 240) 
 
 Variable 1 2 3 4 5 6 7 

1 Alcohol Problems 
       

2 CUDIT .248**       

3 Perceived Stress 0.004 .145*      

4 Impulsivity .179** .143* .286**     

5 ADHD 0.053 .156* .239** .503**    

6 
Negative Mood 
Regulation -0.072 -.194** -.539** -.242** -.313**   

7 Depression 0.052 .272** .594** .323** .328** -.681**  

8 Anxiety 0.062 .205** .627** .335** .353** -.636** .807** 
Note. *. Correlation is significant at the 0.05 level (2-tailed), **. Correlation is significant at the 0.01 level (2-tailed).  
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Table 4. Mental Health by Group  
 

 Cigarette Plus  
(N = 134) 

E-Cigarette  
(N = 22) 

Hookah  
(N = 22) 

Dual E-Cigarette & 
Hookah (N = 62) ANOVA Results 

 M SD M SD M SD M SD f p 

Anxiety 24.57 7.54 23.27 6.93 23.57 5.40 26.03 6.88 1.20 0.311 

Depression 12.57 9.22 9.95 7.67 11.20 5.82 13.34 7.62 1.04 0.374 

Perceived Stress 2.35 0.79 2.24 0.89 2.33 0.68 2.31 0.75 0.14 0.939 
Negative Mood 
Regulation 3.85 0.73 3.84 0.70 3.79 0.43 3.87 0.65 0.08 0.970 

Impulsivity 31.87 7.35 34.36 5.57 31.36 5.06 32.21 7.38 0.89 0.449 

ADHD  0.15 0.36 0.32a 0.48 0.09 a 0.29 0.21 0.41 2.80 0.041* 
Note. *. ANOVA is significant at the 0.05 level, **. ANOVA is significant at the 0.01 level.  
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Table 5. Substance Use by Group  
 

 Cigarette Plus  
(N = 134) 

E-Cigarette  
(N = 22) 

Hookah  
(N = 22) 

Dual E-Cigarette 
& Hookah (N = 

62) 
ANOVA Results 

 M SD M SD M SD M SD f p 

Alcohol Use 3.24 0.97 2.91 1.06 2.73 1.03 3.04 1.03 2.19 0.089 
Alcohol 
Problems 3.33 a 1.38 2.75 1.17 2.34 1.34 a 2.91 1.50 4.31 0.006** 

Cannabis Use 2.54 b 1.67 2.27 1.67 2.05 1.43 1.85 b 1.62 2.72 0.045* 

CUDIT 6.63 c 6.61 4.32 6.07 4.05 5.55 4.11 c 5.04 3.28 0.022* 
Note. *. ANOVA is significant at the 0.05 level, **. ANOVA is significant at the 0.01 level.  
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Table 6. Mental Health Among Dual and Single Tobacco Product Users  
 

 Dual Users 
(N = 196) 

Single Users  
(N = 44) t-test Results 

 M SD M SD t p 

Anxiety 25.03 7.35 23.42 6.14 1.552 0.1221 

Depression 12.82 8.73 10.58 6.76 1.669 0.0964 

Perceived Stress 2.33 0.77 2.28 0.79 0.321 0.7486 

Negative Mood Regulation 3.85 0.70 3.81 0.58 0.376 0.7074 

Impulsivity 31.98 7.34 32.86 5.47 -0.690 0.4907 

ADHD  0.17 0.37 0.20 0.41 -0.282 0.7783 
Note. *. t-test is significant at the 0.05 level, **. t-test is significant at the 0.01 level.  
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Table 7. Substance Use Among Dual and Single Tobacco Product Users  
 

 Dual Users 
(N = 196) 

Single Users  
(N = 44) t-test Results 

 M SD M SD t p 

Alcohol Use 3.18 0.99 2.82 1.04 1.926 0.0553 

Alcohol Problems 3.20 a 1.43 2.54 a 1.26 2.466 0.0144* 

Cannabis Use 2.33 1.68 2.16 1.54 0.147 0.8830 

CUDIT 5.83 6.25 4.18 5.75 1.152 0.2506 
Note. *. t-test is significant at the 0.05 level, **. t-test is significant at the 0.01 level.  
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