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Abstract 

E-nicotine products (ENPs) use among youth and young adults is a major public health concern. The 

objective of this study was to analyze, among a nationally representative sample of college students in the 

U.S., gender differences in the lifetime, past 12-months, and past 30-day prevalence of ENPs use, reasons 

for use, and susceptibility to ENP use among never users. Data from the Population Assessment of 

Tobacco and Health (PATH) Study were analyzed. The study population included college-aged 

individuals (18-24 years old) enrolled in a degree program. The results of the study revealed that males 

were more likely to use ENPs than females. Both males and females reported a high proportion of 

misconception about ENPs, particularly with regards to ENPs being less harmful to the user than 

cigarettes. It also indicated that 36% of male and 32% of female college students were susceptible to start 

using ENPs. The results of this study highlight the need to provide comprehensive, tobacco-prevention 

education among U.S. youth.  

Keywords: Electronic Nicotine Products, E-cigarettes, Population Assessment of Tobacco and 

Health Study 

 

Introduction 

Today, ENP use among young adults in U.S., particularly college students, is a major public 

health concern. In 2016, there were 10.8 million adult ENP users in the U.S., and the prevalence 

of ENP use was the highest among persons aged 18-24 years old (approximately 2.8 million) 

(Murthy, 2017). Evidence suggests that the use of ENPs can lead to regular tobacco use and 

nicotine dependence, which raises concerns as tobacco smoking is currently the most preventable 

cause of premature death (National Center for Chronic Disease Prevention and Health 

Promotion, 2014). In the past 50 years, prevalence of cigarette smoking in the U.S. has decreased 

due to public health education and promotion efforts. However, this progress has been 

jeopardized by the emergence of ENPs (King et al., 2015) and the respective development of 
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highly efficient nicotine delivery products (Bullen et al., 2010). Many studies have shown that 

use of nicotine may be of particular danger to young adults, as their brains are especially 

vulnerable to the adverse effects of nicotine exposure including deficits in learning and priming 

for use of other addictive substances (National Center for Chronic Disease Prevention and Health 

Promotion, 2014; U.S. Department of Health and Human Services, 2016; Murthy, 2017). 

Meanwhile, the full health impact of ENPs and the factors that lead to their popularity among 

young adults requires further study, especially given the nature of rapidly changing products and 

patterns of use.  

Although college campuses across the U.S. are required to be smoke-free and existing 

college health promotion programs are against cigarette smoking and ENP use (Wang et al., 

2018), little is known about ENP use among college students in the United States at the national 

level. Thus far, existing studies about ENP use among college students have been university-

focused (Ickes et al., 2020; Roberts et al., 2020; Smith et al., 2020; Newcombe et al., 2021), 

rather than using a nationally representative probability sample. Since the target population of 

university-based studies is a respective university, the conclusion cannot be generalized. The use 

of a national probability sample is, therefore, more appropriate for making valid inferences 

concerning the U.S. nation-wide.  

Traditionally, a combination of physiological, cultural, and behavioral factors have 

contributed to gender differences in tobacco use. Women are more likely to become nicotine 

dependent and smoking cessation is less likely among women than among men (Smith et al., 

2016; Cross et al., 2017;  Pogun et al., 2017). A study using a large, population-based survey 

also showed gender differences, indicating that 16.7% of male adults and 13.6% of female adults 

reported smoking cigarettes (Mirbolouk et al., 2018). Therefore, while studying prevalence of 

ENP use among college students, it is also important to conduct an epidemiological study of the 

differences between male and female students.  

In 2019, the U.S. Centers for Disease Control and Prevention identified an outbreak of 

deadly ENP-use associated lung injury, and increasing restrictions on the sales of ENPs and 

narrowing of the range of flavors available for purchase began (Friedman, 2020). As these 

changes were implemented prior to 2017, the data garnered from this study can help inform the 

work of researchers, public health officials, and regulatory authorities seeking to compare ENP 

use prior to 2019 guideline implementation to ENP use after and, thus, examine efficacy of the 
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restriction to decrease ENP use. Understanding gender differences in ENP use among college 

students is crucial to: 1) fill in a gap of nationwide information, 2) improve the effectiveness of 

health education programs, and 3) improve public health policy in order to curb a potential 

epidemic. This study was conducted with the belief that examining whether a gender-specific 

trend in ENP use exists can help guide public policymakers in the future or aid in adjusting 

currently existing health promotion programs on U.S. college campuses.  

Accordingly, this project analyzes PATH Wave 4 data to estimate the prevalence of lifetime, 

past 12-months, and past 30-day ENP use separately for male and female college students. 

Among users, this study characterized the reasons for ENP use, as well as the flavors used when 

lifetime users first tried ENPs. Susceptibility to ENP use by gender was estimated among never 

users. 

The main purposes of this study were to examine 1) if gender differences existed concerning 

prevalence of lifetime, past 12-months, and past 30-day ENP use, respectively; 2) whether 

gender differences existed regarding reasons for ENP use, and 3) if a difference in susceptibility 

to ENP use between male and female college student never users was present.  

Methods 

Data and Study Population 

For this study, researchers used PATH Wave 4 public use data. PATH is a national, 

population-based longitudinal survey (United States Department of Health and Human Services, 

2019). In brief, PATH has collected 5 waves of data from 2013 to November 2019. This project 

limited the studied population to those age 18-24 years and enrolled in a degree program in 2017. 

This provided a total of 4333 young adults to approximate college students in the United States. 

Because PATH was a longitudinal survey, some individuals in the population of interest in Wave 

4 had answered whether or not they had ever used ENPs in their lifetime and whether or not they 

used a flavored ENP product when they first used at the point within Waves 1 – 4 that they first 

entered the study. For example, 18-24 years old individuals in 2013 answered those questions of 

interests in Wave 1 while individuals who turned into 18 in 2019 answered the questions in 

Wave 4. In order not to lose this data, researchers used the Case ID of participants in the study to 

track back data from PATH Wave 1 to 3. 
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Measures 

The outcome variables fell into the following three categories: 

ENP use. Current use was defined as past 30-day use for all studied adults. Past 12-

months use was defined as either past 30-day use or, if not, past 12-months use. As PATH is a 

longitudinal survey, lifetime ENP use information was collected in all 4 waves and in both adult 

and youth modules, depending on age of those studied. Liftetime use was ascertained for the 

studied people who answered “yes” to the questions, “Did you use any electronic nicotine 

products even one or two times?” in any survey wave or module. For the same reason as lifetime 

use, flavored of ENPs used when lifetime users first stated was also ascertained for the lifetime 

users in all waves and modules.   

reasons for ENP use. Eight reasons of ENP use among currently or formerly established, 

current experimental or non-current users were studied. These reasons were: “ENPs were 

affordable”, “ENPs were allowed while cigarettes were not”, “ENPs were less harmful to the 

user than cigarettes”, “ENPs were less harmful to people around the user than cigarettes”, “E-

liquid had flavors the user liked”, “Using ENPs helped the user quit cigarettes”, “ENPs don’t 

smell”, and “ENPs were more acceptable to non-tobacco users”. 

susceptibility of ENP never users. Susceptibility of ENP never users was measured by 

responses (definitely yes, probably yes, probably not, and definitely not) to the following three 

questions: “Do you think that you will try an ENP soon?”, “If one of your best friends were to 

offer you an ENP, would you use it?”, and “Have you ever been curious about using ENP?” 

Only those who responded “definitely not” to all three questions were defined as non-

susceptible. 

Covariates 

The following covariates were used in the multivariable analysis: self-identified 

race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, and non-Hispanic other), 

type of degree enrolled (technical/vocational, 2-year degree, 4-year degree, 

graduate/professional, and other type), and region (Northeast, Midwest, South, and West). Other 

covariates used were dichotomized (yes/no): cigarette smoking and alcohol drinking in the past 

12-months, ever use of marijuana (including blunts), misuse of prescription drugs (i.e. Ritalin® 

or Adderall®; painkillers, sedatives, or tranquilizers), and other drugs (cocaine or crack, 

stimulants (i.e. methamphetamine or speed), heroin, inhalants, solvents, and hallucinogens). The 



GENDER DIFFERENCES IN THE PREVALENCE OF ELECTRONIC NICOTINE PRODUCT USE 

AMONG COLLEGE STUDENTS IN THE U.S. – ANALYSES OF THE 2017 POPULATION 

ASSESSMENT OF TOBACCO AND HEALTH (PATH) STUDY 

 
 

 

 

 

University of Florida | Journal of Undergraduate Research | Volume 23 | Fall 2021 

 

covariate of mental health was assessed via the Global Appraisal of Individual Needs - Short 

Screener (GAIN-SS), modified for the PATH Study (Dennis, 2006; Conway et al., 2017). The 

GAIN-SS instrument include 4 internalizing problem items and 7 externalizing problem items. 

The item measures were across four time periods: past month, 2–12 months ago, over a year ago, 

and never. The mental health severity was defined by no/low (0–1 symptoms), moderate (2–3 

symptoms), or high (4 for internalizing problems or ≥ 4 symptoms externalizing problems) in the 

past 12-months. 

Statistical Analysis  

Analyses were conducted in SAS (SAS Institute, version 9.4) using PATH Wave 4 cross-

sectional survey weights with balanced repeated replication and Fay’s adjustment of 0.3. The 

total sample was characterized based on the socio-demographic, college related variables, 

substance use and mental health. Estimates for use, reasons of use, flavors used and 

susceptibility to use were calculated separately for both males and females. Prevalence was 

calculated using the procedure of SURVEYFREQ. Prevalence ratios were calculated using the 

procedure of SURVEYPHREG with a constant time variable, adjusting for race/ethnicity, type of 

degree enrolled, region, substance use/misuse, and mental health severity. Two sample z-tests 

were applied in order to examine whether or not a gender difference existed. The estimate was 

labelled if the relative standard error was greater than 30%. The procedure of 

SURVEYLOGISTIC was also applied to estimate associations between ENP use and the 

selected covariates. 

Results 

Characteristics of the sample are presented in Table 1. Data from 4333 individuals 

participating in the PATH study Wave 4, who were 18-24 years old and enrolled in a degree 

program, were included in this report. The sample included 46.8% male college students and 

53.3% female college students. Non-Hispanic White students made up the largest percentage of 

the sample at 55.38%, while non-Hispanic Black students made up the smallest percentage at 

12.36%. Among the studied students, more than 1 in 4 smoked cigarettes and more than 3 in 4 

drank alcohol in the past 12-months, near half had ever used marijuana, and a quarter had ever 

misused prescription drugs or used other drugs. Internalizing mental problems among college 
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students (30.4%) were reported to be twice as high as the level of externalizing mental problems 

(16.1%). 

 

Table 2 presents the prevalence of lifetime, also known as “ever”, past 12-months, and 

current ENP use by gender. About 50% of men and 40% of women reported they used ENPs in 

their lifetime. Lifetime use, past 12-months use, and past 30-day use prevalence among men was 
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significantly higher when compared to women. The largest difference in prevalence of current 

ENP use between men and women was among non-Hispanic Whites at 10.9%. 

 

Figure 1 shows the proportion of flavored ENPs users among lifetime users when they first 

started using ENPs stratified by gender and race/ethnicity. The proportions were high, 86.5% for 

men and 89.1% for women, and were similar between men and women across all racial and 

ethnic groups. 
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Table 3 presents the reasons for use of ENPs among past 30-day users. The most popular 

reason (76.2% in men, 81.4% in women) was that the e-liquid came in flavors users liked. Other 

popular reasons were that users considered ENPs as less harmful to them than cigarettes (75.2% 

for men, 67.7% for women) and to people around them than cigarettes (68.5% for men, 69.0% 

for women). Men also reported at a higher proportion (7.5% higher than women) that they used 

ENPs because they could use ENPs in places where cigarettes were not allowed. After adjusting 

for covariates, only the difference in proportion of misconception that using ENPs might be less 

harmful to users than cigarettes between men and women remained significant. 
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Figure 1 Proportion of Flavored ENP Used When Lifetime 

Users First Started Among College Students in the US, 2017, 

by Gender and Race/Ethnicity
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Table 4 presents susceptibility to ENPs among college student never users by gender. Men 

were more curious about ENPs than women (28.1% for men, 23.2% for women). However, men 

and women were similarly susceptible to ENP use (35.5% for men, 32.0% for women, p = 

0.133). This similarity was present across all racial/ethnic groups. The highest proportion of 

susceptibility to ENP use was among non-Hispanic White men (38.1%) and Hispanic men 

(37.4%). 
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Table 5 presents the association between current ENP use or past 12-months ENP use and 

demographic variables and risk factors.  Male students were more likely than female students to 

use ENPs both in the past 30-days and the past 12-months. Type of degree was significantly 

associated with ENP use as well. Relative to graduate students, students in other degree 

programs were 2 to 3 times more likely to have used ENPs in the past 30-days and the past 12-

months. Both individuals who had smoked cigarettes in the past 12-months and those who had 

drank alcohol in the past 12-months were more likely to use ENPs than those who had not used 

either, respectively. Ever users of marijuana showed a statistically higher likelihood to use ENPs 

when compared to never users (p < 0.001). Compared to those with no/low past year 

externalizing problems, those in the “high” level category were more likely to be current ENP 

users (p < 0.001) or report ENP use in the past 12-months (p < 0.001)  
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Discussion 

The study results from the PATH Wave 4 survey demonstrated that, among young adults 

ages 18-24 who were enrolled in a degree program, men nationwide were significantly more 

likely to report lifetime, past 12-months, and current use of electronic nicotine products than 
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women. These patterns persisted after adjusting for sociodemographic variables, substance use, 

and mental health.  Additionally, disparity of men-women differences in ENPs use was observed. 

Data also found that 80-90% of U.S. college student ENP users began use with flavored ENPs, 

across genders and racial/ethnic groups. Furthermore, the highest reasons for use among U.S. 

college students were the misconceptions that ENP use was less harmful to the user than 

smoking cigarettes and that the e-liquid came in flavors the user liked. Findings that both 

cigarette smoking in the past 12-months and ever use of marijuana were highly associated with 

the use of ENP, respectively, suggest that nicotine cessation programs for college students need 

to apply comprehensive measures, such as taking other substance use, into account. In terms of 

mental health, past year externalizing problems were also associated with the use of ENPs, 

proposing a likely need for available counseling services.    

Strikingly, about 50% of male and about 40% of female college students had used ENPs in 

their lifetime in the United States. In 2017, 20% of male college students and 10% of female 

college students reported current use of ENPs. When compared to two previous studies using 

nationally representative samples that both reported use of high use of ENPs among young adults 

(Mirbolouk et al, 2018; Rostron et al., 2020), findings in this survey are in line with lifetime 

users aged 18-24 years (50.7%) (Rostron et al., 2020) but are higher than the prevalence of 

current use of e-cigarettes reported in the 2016 study (9.2% for men and 2.5% for women, aged 

18-24 years) (Mirbolouk et al, 2018). This difference may be due to latter study utilizing data 

from the U.S. Behavioral Risk Factor Surveillance System (BRFSS), where use of ENPs is not a 

key variable. The secondary data analysis might, therefore, affect its estimation (Keicolt & 

Nathan, 1985).  

The findings add to the evidence that, nationally, flavored ENPs serve as starter products to 

ENP users among college students across gender and race/ethnicity with no exception.  

Preventing youth and young adults from using flavored ENPs may help reduce ENP use among 

college students in the future. 

Both male and female students reported a high misconception that the use of ENPs is less 

harmful to users than smoking cigarettes. Although female students reported a significantly 

higher proportion of ENP use due to the fact that the e-liquid came in flavors compared to male 

students, the proportion of ENP use because of flavored e-liquid was high in both groups. The 
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current study addresses evidence that can be used in college health education programs related to 

nicotine dependence and in new legislation with regard to flavor. As women were more likely to 

become nicotine dependent than men (Smith et al., 2016), these findings have the potential 

impact for guidelines concerning use of ENPs among college women. 

In this investigation, 36% of male and 32% of female college/university students who were 

naïve to nicotine products were susceptible to ENP use. This could be associated with the 

tobacco industry’s aggressive marketing strategy and lack of effective health education 

concerning ENPs and other substance use for young adults (Pierce et al., 2017). Preventing 

college students from using ENPs is crucial, given that ENP use can lead to high susceptibility to 

conventional cigarette smoking (Wang et al., 2018). Prevention will require the implementation 

of comprehensive strategies, which should begin before entering a degree program. Parents and 

educational leaders can advise youth about the dangers of nicotine and discourage use in any 

form. However, colleges and universities need more targeted measures of intervention programs 

taking advantage of college/university education (Berg et al, 2020; Lee et al, 2010), as 

institutional intervention is effective for behavioral changes (Emmons, 2000). 

This study has limitations. First, due to the use of self-reported data, measurement errors 

such as reporting bias and recall bias might have confounded the findings. Also, unmeasured 

factors might have influenced the associations found in the present study. Despite these 

limitations, the present study is the first attempt that investigated use of ENPs among college 

students nationwide.  

Conclusion 

In conclusion, prior to nation-wide efforts to curb popularity of ENPs in 2019, gender 

differences in use and reasons for use did exist, while both males and females who were naïve to 

ENPs were susceptible for use. This information, as indicated by the data, can be used as a 

baseline against which public policymakers can measure efficacies of recently implemented 

restrictions on ENPs. The data show the need that comprehensive health promotion programs 

should be implemented into tobacco-use prevention education among colleges/universities. 

Because high reported levels of externalizing problems related to mental health and use of other 

substances was significantly correlated with use of ENPs, it is necessary to have therapy or 

substance abuse education available. Using these strategies and related health promotion 

programs, ENPs use among college/university students can be reduced for both male and female 
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students. The results of this study can help guide public health policy and improve existing 

health promotion programs to prevent ENPs use within the United States. 
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