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Introduction: Flavored non-cigarette tobacco product use is widespread in the U.S. The 

availability of flavor options could be playing a role in recent increases in use, especially for 

non-cigarette tobacco products, among youth and young adults. Little is known about specific 

flavor preferences of youth and adult flavored tobacco product users, as well as how preferences 

may change over time.

Methods: This study analyzes PATH Study data from completed Wave 2 (2014–2015) and Wave 

3 (2015–2016) youth (12–17 years), and adult (18 + years) interviews to estimate the prevalence 

of flavored non-cigarette tobacco product use. We assess flavor switching by examining changes 

between flavors and characteristics of those who changed flavors between waves.

Results: Across age groups, and at both waves, fruit-flavored products were the most frequently 

used flavor by past 30-day electronic nicotine delivery systems (ENDS), cigar, cigarillo, and 

hookah users. In the past 30 days, a higher proportion of youth and young adults used candy/

sweets-flavored ENDS than adults. Among adult ENDS users, the odds of changing flavors were 

highest among younger users and decreased with increasing age.

Conclusions: Flavored tobacco product use is prevalent across non-cigarette tobacco products. 

Stability in the number of flavors used, as well as specific flavors, is higher among adult tobacco 

users, while the use of multiple flavors, and change in specific flavor, is more prevalent among 

youth tobacco users. Additional longitudinal research can further examine the role flavors play in 

appeal, product trial, and switching.
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1. Introduction

For decades, manufacturers of tobacco products have added flavorings to increase appeal, 

improve palatability, and mask the harsh effects of tobacco. (Kostygina and Ling, 2016; 

Kostygina et al., 2016; Kreslake and Yerger, 2010; Sokol et al., 2014) The tobacco industry 

also has a history of using flavor as a marketing tool. (Carpenter et al., 2005; Cummings et 

al., 2002) Section 907 of the Family Smoking Prevention and Tobacco Control Act of 2009 

banned flavors (except menthol) in cigarettes, but did not extend the ban to other tobacco 

products, including smokeless tobacco. When the Food and Drug Administration (FDA) 

gained authority over all tobacco products in 2016, (Deeming Tobacco Products, 2016) that 

flavor ban was not extended to the newly deemed products, including electronic nicotine 

delivery systems (ENDS), cigar products, or hookah. In February 2020, FDA implemented a 

national regulation restricting the sale of flavored, cartridge-based ENDS in the U.S. (U.S., 

2020) In addition, several states including New York, New Jersey, and Rhode Island have 

restricted the sale of flavored ENDS, while Massachusetts banned the sale of all flavored 

tobacco products and California banned the sale of flavored ENDS and menthol cigarettes. 

Several localities have also restricted the sale of flavored tobacco products to some degree, 

with variations in the specific products included in the restrictions. (Campaign for Tobacco-

Free Kids, 2021) While cigarettes remain available in only tobacco or menthol flavors, 

non-cigarette tobacco products are currently available in a multitude of flavors, including 
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menthol or mint, fruit, candy, and other sweet flavors such as Cotton Candy, Pink Chewing 

Gum, and Cinnamon Danish. On April 29, 2021, FDA announced its intention to issue a 

proposed rule to prohibit menthol as a characterizing flavor in cigarettes, as well as prohibit 

characterizing flavors in cigars. (U.S. Food, 2021) If implemented, these restrictions on all 

flavors in cigarettes and cigars would effectively eliminate flavored combustible tobacco 

products in the US (Figs. 1–3).

Flavored tobacco product use is widespread, especially in young tobacco users; however, 

little is known about changes in preferences of types of flavors used over time. (Delnevo 

et al., 2015) Understanding this would provide greater insight into the impact of allowing 

or restricting specific flavors (i.e., fruit flavors, sweet flavors, spice flavors) for tobacco 

products, particularly as FDA considers premarket tobacco product applications for ENDS 

that are applying for authorization in specific flavors. (U.S., 2020) At Wave 1 (2013–2014) 

of the Population Assessment of Tobacco and Health (PATH) Study, 80% of current youth 

tobacco users (ages 12–17), 73% of current young adult users (ages 18–24), and 45% of 

adult users (ages 25 + ) used a flavored product, respectively. (Villanti et al., 2017) In the 

same study, 81% of youth, 86% of young adults, and 54% of adults who ever used tobacco 

did so using a flavored product at their first use (including cigarettes); first use of a flavored 

tobacco product was associated with higher prevalence of current tobacco use. (Villanti et 

al., 2017) Additional work by Rose et al. (Rose et al., 2020) examined flavored tobacco 

product use from Wave 2 of the PATH Study (2014–2015) and found that prevalence of 

past 30 day flavored tobacco product use remained greatest among youth (72%), followed 

by young adults (68%) and then adults (45%). Rose et al., (Rose et al., 2020) as well as 

subsequent analyses by Villanti et al., (Villanti et al., 2019) found that among new users 

of a tobacco product between Waves 1 and 2 of the PATH Study, over 70% of youth, 55% 

of young adults, and 45% of adults used at least one flavored tobacco product at first use. 

Rostron et al. found that in Wave 4 of the PATH Study, flavor use among current ENDS 

users was particularly high with over 80% of adults and over 95% of youth and young 

adults reporting past 30-day use of flavored ENDS. (Rostron et al., 2020) Cigarillos were 

the most commonly used cigar product among this sample and approximately half of the 

cigarillo users in all three age groups reported current use of a flavored product. More recent 

data from the 2020 National Youth Tobacco Survey found that among high school students, 

current ENDS use increased from 2% in 2011 to 19.6% in 2020, with 84.7% of current 

ENDS users in this group using flavored ENDS. (Wang et al., 2020; Cullen et al., 2018) 

There is increasing evidence to suggest that youth find the widely marketed varieties of new 

and existing flavored tobacco products appealing (Delnevo et al., 2015; Gentzke et al., 2020) 

and that this likely plays a significant role in recent increases in the use of novel tobacco 

products, including ENDS and hookah, among youth and young adults. (Harrell et al., 2017; 

Cullen et al., 2019)

In general, flavors in tobacco products may play several roles in increasing appeal among 

youth, young adults, and adults, including potentially decreasing perceptions of harm from 

flavored tobacco products and influencing the rate of nicotine absorption through an effect 

on pH (St.Helen et al., 2017; Zare et al., 2018; Dai and Hao, 2016; Pepper et al., 2016). A 

recent systematic review by Zare et al. (Zare et al., 2018) examined the literature describing 

ENDS consumer preference for the specific attributes of flavor, nicotine strength, and type. 
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This review found that ENDS users, also known as vapers, ranked the selection of flavors 

and unique flavors as two of the most important factors when choosing between vape shops. 

(Sussman et al., 2014) Less is known about who uses flavored ENDS, how vapers use 

flavors, and how often they switch between flavored ENDS, particularly over time.

Previous research evaluating flavored tobacco product use has largely described cross-

sectional data with limited evaluation of specific flavor preferences by users of non-cigarette 

tobacco products. The current study analyzes PATH Study data from completed Wave 2 

(2014–2015) and Wave 3 (2015–2016) youth (12–17 years), young adult (18–24 years), and 

adult (25 + years) interviews. This study provides a more comprehensive report of flavored 

tobacco and ENDS use among youth, young adults, and adults, as well as extends this 

cross-sectional work by examining flavor switching over time. This work is designed to 

add to existing evidence about use patterns of flavored tobacco and ENDS to help inform 

product regulation. Four aims are evaluated in these analyses: 1) Estimate the prevalence 

of flavored non-cigarette tobacco product use among past 30-day users of each tobacco 

product type at Wave 2 and Wave 3; 2) Estimate the prevalence of flavored non-cigarette 

tobacco product use among new users of each tobacco product type at Wave 2 and Wave 3; 

3) Estimate the prevalence of change between flavors, within specific non-cigarette tobacco 

product types, between Waves 2 and 3; and 4) Examine characteristics of those who changed 

flavor between Waves 2 and 3 for each non-cigarette tobacco product type. Findings for 

Wave 1 of the PATH Study are presented elsewhere. (Villanti et al., 2017)

2. Methods

The PATH Study is an ongoing, nationally representative, longitudinal cohort study of 

32,320 adults and 13,651 youth in the United States (US). The National Institutes of Health 

(NIH), through the National Institute on Drug Abuse (NIDA), is partnering with the Food 

and Drug Administration’s (FDA) Center for Tobacco Products to conduct the PATH Study 

under a contract with Westat. Wave 1 data collection was from September 12, 2013 to 

December 14, 2014; Wave 2 was from October 23, 2014 to October 30, 2015; Wave 3 took 

place from October 19, 2015 through October 23, 2016.

The current study analyzes data from the PATH Study Public-Use Files. Full-sample and 

replicate weights adjusted for the complex study design characteristics and nonresponse 

at each wave; combined with the probability sample, the weights allow computation 

of estimates that are robust and representative of the non-institutionalized, civilian US 

population ages 12 and older.

We present cross-sectional analyses for flavored tobacco product use at Wave 2 and Wave 

3. For this manuscript, Wave 2 is comprised of 20,183 adults, 8,174 young adults, and 

12,172 youth completed interviews, and Wave 3 includes 19,691 adults, 8,453 young adults 

and 11,814 youth completed interviews. We also present longitudinal data, from adults 

(18,127), young adults (7,252), and youth (11,279), who completed both Wave 2 and Wave 

3 interviews. At Wave 3, 1,737 of the young adult interviews were completed by “aged-up” 

adults who had completed a youth interview at Wave 2 and are therefore included in the 

youth tables. Further details regarding the PATH Study design and methods are published 
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elsewhere. (Hyland et al., 2017) Details on interview procedures, questionnaires, sampling, 

response rates, weighting, and accessing the data are available at https://doi.org/10.3886/

Series606. The study was conducted by Westat and approved by the Westat Institutional 

Review Board. All respondents age 18 + provided informed consent. Youth respondents 

(12–17) provided assent; their parent/legal guardian provided consent.

2.1. Measures

The PATH Study assessed past 30-day non-cigarette tobacco use among youth and adults. 

This analysis is not restricted to exclusive use of any tobacco product and as such, 

respondents included in any of the tobacco product use categories may be users of more 

than one tobacco product, including cigarettes. This analysis focuses on past 30-day use of 

ENDS, traditional (large) cigars, cigarillos, filtered (little) cigars, hookah tobacco, smokeless 

tobacco (snuff, dip, chew, loose snus), snus pouches, pipe, and dissolvable tobacco (adults 

only as youth were not asked about flavored pipe or dissolvable use). New users of a 

product at Wave 2 reported never use of a product at Wave 1 and past 30-day use of that 

product at Wave 2. Similarly, new users of a product at Wave 3 reported never use of a 

product at Wave 2 and past 30-day use of that product at Wave 3. Between Waves 2 and 

3, measures evaluating use of flavored ENDS were slightly modified: for Wave 2, among 

those who reported use of ENDS, respondents were asked if they used flavored ENDS; those 

who said ‘yes’ were subsequently asked about their specific flavor preferences. At Wave 

3, all respondents who reported use of ENDS were asked about their specific ENDS flavor 

preferences.

Aim 1 evaluated what proportion of youth, young adult, and adult past 30-day tobacco 

users at Waves 2 and 3 used products in the past 30 days that were flavored. Users 

of tobacco products were asked, “Which flavors have you [smoked/used] in the past 30 

days?” (response options include (select all that apply): mint/menthol, clove or spice, 

fruit, chocolate, an alcoholic drink [such as wine, cognac, margarita or other cocktails], 

candy, desserts (ENDS users only) or other sweets, or some other flavor). At Wave 3, 

flavor response options for snus and smokeless tobacco included “wintergreen, spearmint, 

or frost”, while flavor response options for ENDS included: “tobacco flavored”, and “a 

non-alcoholic drink [such as coffee, soda, energy drinks, or other beverages]”. In an effort 

to standardize the response options between data collection waves, the “tobacco-flavored” 

response option was recoded as “no flavor” for this analysis, which is consistent with 

concurrent work by Villanti et al. on menthol cigarette use. (Villanti et al., 20212021). This 

applied to first use of a flavored tobacco product as well.

Aim 2 evaluated first use of a flavored tobacco product at Wave 3. Respondents using a new 

tobacco product at Wave 2 or Wave 3 reported whether the first use of that product was 

“flavored to taste like menthol, mint, clove, spice, fruit, chocolate, alcoholic drinks, candy 

or other sweets?” (yes/no/don’t know). Respondents who said yes then answered, “Which 

flavor did you first start using/smoking?” (mint/menthol, clove or spice, fruit, chocolate, an 

alcoholic drink, candy or other sweets, or some other flavor). At Wave 3, flavor response 

options for snus and smokeless tobacco included “wintergreen, spearmint, or frost”, while 

flavor response options for ENDS included: “tobacco flavored”, and “a non-alcoholic drink 
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[such as coffee, soda, energy drinks, or other beverages]”. Respondents could select more 

than one flavor.

Aim 3 evaluated the change in the number of flavors used within each tobacco product 

type among past 30-day users of each product by first creating a count of the number of 

flavors chosen for each product at Wave 2 and Wave 3. We then created a change measure to 

categorize whether a respondent changed from using a single flavor to multiple flavors of the 

same product, changed from using multiple flavors to a single flavor of the same product, 

or did not change the number of flavors of a product that they used (i.e., consistent use of 

a single flavor or consistent use of multiple flavors). Finally, using a dummy variable, we 

created an algorithm to assess if respondents reported a change in specific flavors for each 

tobacco product used between Wave 2 and Wave 3 (yes/no). Aim 4 of this study evaluated 

correlates of change in specific flavor within each tobacco product used between Waves 2 

and 3.

Sociodemographic variables used in these analyses included self-reported age (categorized 

as 12–14, 15–17, 18–24, 25–44, 45–64, and 65 + ), gender (male/female), race/ethnicity 

(non-Hispanic White, non-Hispanic Black, other), educational attainment among adults (less 

than high school, high school diploma or GED, some college, bachelor’s degree or more), 

annual household income among adults (<$10,000, $10,000-$24,999, $25,000-$49,999, 

$50,000-$99,999, $100,000 or more), and frequent use of products (use on 20 or more 

days out of the past 30 days). Missing data on age, gender, race, Hispanic ethnicity, and 

adult education were imputed as described in the PATH Study Public Use Files User Guide. 

For each product, respondents reported whether one of their reasons for use of that product 

was because it “comes in flavors I like” (yes/no); use of the product because it comes in 

flavors that the respondent liked was included as a covariate in the analyses.

2.2. Statistical analyses

We conducted analyses in Stata/SE version 14.1 using survey procedures to account for 

weighting. We present weighted population-based prevalence estimates for flavor use using 

the balanced repeated replication (BRR) method with Fay’s adjustment set to 0.3, using 

wave-specific cross-sectional weights. We excluded missing values for use of a flavored 

product from the analytic sample, presenting only responses of ‘Yes’, ‘No’, and ‘Don’t 

know’. Logistic regression models were then constructed using Wave 3 longitudinal, all-

waves weights to evaluate factors and characteristics of those who changed (yes/no) the 

number of flavors between Waves 2 and 3 within tobacco products. Respondents with 

missing data on income, frequency of product use, or reason for product use were excluded 

from the respective model’s analytic sample. For all analyses, estimates were flagged for 

unreliability if they were based on denominator sample sizes of less than 50, or when the 

coefficient of variation of the estimate or its complement is larger than 30 percent. (Klein et 

al., 2010)
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3. Results

3.1. Product-specific past 30-day flavor

• Menthol/mint: Across all three age groups, menthol/mint was the predominant 

flavor for past 30-day snus pouch and smokeless users at Wave 2, whereas 

it was spearmint or wintergreen at Wave 3, when this specific flavor choice 

was included as an additional response option for snus pouches and smokeless 

tobacco.

• Fruit: Across age groups, and at both waves, fruit was the most prevalent flavor 

among past 30-day users of ENDS, cigars, cigarillos, and hookah.

• Candy/sweets: Candy/sweets flavor was not the most prevalent flavor for any 

product, but at both waves, it was more commonly used by users of ENDS 

compared to other products, across all 3 age groups. In the past 30 days, youth 

and young adults used candy/sweets-flavored ENDS at higher rates than adults. 

(Figs. 1, 2, and 3)

3.2. Product-specific first product flavor

• Menthol/mint: Across age groups, menthol/mint was the predominant flavor for 

new use of snus pouches and smokeless tobacco users at Wave 2, whereas users 

were more likely to choose spearmint or wintergreen at Wave 3, when this choice 

was first offered.

• Fruit: Across age groups, and at both waves, fruit was the most prevalent flavor 

among new users of ENDS, cigars, cigarillos, and hookah.

• Candy/sweets: Candy/sweets flavor was not the most prevalent flavor for any 

product, but at Wave 3, its use was higher for ENDS than for other products 

and use increased between waves, across age groups. Youth used candy/sweets-

flavored ENDS at their first product use at higher rates than adults.

3.3. Change in number of flavors between waves 2 and 3

A greater proportion of adults compared to youth had no change in the total number of 

flavors used for each tobacco product type (Table 1). More explicitly, a majority of adults 

who used a single flavor (or multiple flavors) for a specific tobacco product in Wave 2 also 

used a single flavor (or multiple flavors), respectively, for that specific tobacco product in 

Wave 3. Among adults who changed the total number of flavors between waves, a greater 

percentage were likely to go from multiple flavors at Wave 2 to a single flavor for each 

specific tobacco product at Wave 3. This pattern was also true for young adults; most had 

no change, but among those for whom there was a change in total number of flavors, 

more young adults changed from multiple flavors to a single flavor. Among youth, although 

sample sizes were low, most respondents did not change between waves in the total number 

of flavors used for each tobacco product.
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3.4. Change in specific flavors for each tobacco product used between waves 2 and 3

Among adult past 30-day tobacco users, change in flavor between Wave 2 and Wave 3 was 

seen most commonly among users of ENDS (64%, standard error [se] = 2.5), cigarillos 

(55%, se = 5.4) and hookah (73%, se = 5.4) (Table 2, e.g. menthol/mint at Wave 2 and candy 

at Wave 3). Similarly, among young adults, change in flavor between Wave 2 and Wave 3 

was seen most commonly among users of ENDS (80%, se = 2.3), cigarillos (55%, se = 6.8, 

and hookah (72%, se = 3.6). Table 2 shows that, among youth, a fairly high percentage of 

ENDS users changed flavors between waves (81%, se = 3.1).

3.5. Predictors of change in specific flavor within tobacco products used

Changes in specific flavor were only explored among adult ENDS users, due to small 

sample sizes of users of other products. This study found that, among adult ENDS users, the 

likelihood of changing flavor decreased with age (Table 3). Compared to young adults (age 

18 to 24), the likelihood of changing flavors was lower among those age 25 to 44 (OR = 

0.91, p = 0.04), those age 45 to 64 (OR = 0.0.88, p = 0.02), and those age 65 and over (OR = 

0.70, p = 0.01).

4. Discussion

This study found that in Waves 2 and 3 of the PATH Study, flavored tobacco product use 

was prevalent across all non-cigarette tobacco products, with fruit being the most popular 

flavor among youth, young adults, and adults. New users of a tobacco product at Wave 3 

more frequently used menthol/mint, fruit, or no flavor/tobacco flavor. This is consistent with 

other research that suggests these three flavors are the most popular among consumers. (Zare 

et al., 2018; Soneji et al., 2019; Yingst et al., 2017; Ali et al., 2020; Leventhal et al., 2019)

Results from this study also suggest, between the two time points, that there was stability 

in the number of flavors and specific flavor used among adult tobacco users, while young 

adults and youth tobacco users more commonly used products of multiple flavors and 

changed specific flavors used over time. Further exploration of these findings can inform our 

understanding of the role flavors play in appeal, product trial, and switching. While adults 

may be selecting a specific flavor and sticking to it, Table 1 suggests that youth and young 

adults more frequently changed flavors over time, going from multiple flavors in Wave 2 

to a single flavor in Wave 3, or vice versa. This behavior and the underlying motivations 

are important to understand because they may have implications for greater experimentation 

among nonusers by increasing appeal to use. In particular, among young adults, a greater 

percentage used multiple flavors for each product at Wave 2 and used a single flavor at Wave 

3. It is possible that youth and young adults are “sampling” multiple flavors for a finite 

period of time before settling on one preferred flavor. These findings identify switching 

patterns and specific flavor preferences across different age groups. Additional longitudinal 

research can further examine more in-depth analyses of frequency of flavor changes within 

each tobacco product used, as well as how flavor exploration is ultimately associated with 

tobacco use patterns and progression of use among youth and young adults.
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There are some limitations to the presented analyses. These findings are based on 

participants’ self-reported perception of flavor. Potential additional analyses might link a 

quantitative measure, such as UPC code or chemical analysis of flavor, to determine the 

flavor of each product more objectively. Also, these analyses are based on data collected 

from an annual survey, assessing past 30-day tobacco product use. Therefore, interpretation 

is limited given that flavor switching between surveys that are conducted approximately 12 

months apart is unknown. Finally, these analyses are based on PATH Study data collected 

in 2016, and the flavored tobacco product market has subsequently changed. While the 

results suggest stability in the number of flavors used among adults, to fully understand this 

behavior, supplementing this data with more frequent assessment would help provide a more 

complete picture of the behaviors of flavored tobacco product users.

The high prevalence of flavored non-cigarette tobacco product use found in this study 

supports the need to decrease youth access to, and appeal of, flavored tobacco products, 

including ENDS and cigar products. In March 2019, FDA published a draft guidance for 

the tobacco industry (U.S. Food & Drug Administration Center for Tobacco Products) 

that discusses prioritizing enforcement resources for flavored ENDS and cigars that do 

not have proper marketing authorizations from FDA and are sold in ways that increase 

risk for youth access. In April 2020; FDA finalized the enforcement policy (U.S., 2020) 

on unauthorized flavored cartridge-based e-cigarettes in the US; including fruit and mint, 

which were removed from the market by February 2020. However, the removal of these 

specific flavored products may potentially have allowed for increased use of other types 

of flavored ENDS, including disposable and tank systems. Given the predominant use of 

flavored products among tobacco users, additional analyses can monitor the impact of 

these types of regulations on product initiation and flavor switching among all users. In 

addition, analyzing the specific preferences and patterns of flavored non-cigarette tobacco 

products used by cigarette smokers would be informative, as smokers of cigarettes might 

have different preferences for certain flavors compared to cigarette non-smokers.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Past 30-day use of flavored tobacco products among youth (12–17) at Wave 2 and Wave 

3 Notes: Data are from the PATH Study Public Use Files. N’s are unweighted. Estimates 

are weighted using Wave 2 and Wave 3 cross-sectional weights. Smokeless includes snuff, 

dip, chew, and loose snus. Percentages add up to more than 100% because respondents were 

allowed to select more than one flavor used in the past 30 days. Results for traditional cigars, 

filtered cigars, hookah (Wave 3), and snus pouches are not presented because the result 

is statistically unreliable. It is based on a denominator sample size of less than 50, or the 

coefficient of variation of the estimate or its complement is larger than 30 percent.

Notes: Data are from the PATH Study Public Use Files. N’s are unweighted. Estimates are 

weighted using Wave 2 and Wave 3 cross-sectional weights. Smokeless includes snuff, dip, 

chew, and loose snus. Percentages add up to more than 100% because respondents were 

allowed to select more than one flavor used in the past 30 days.

Results for traditional cigars, filtered cigars, hookah (Wave 3), and snus pouches are not 

presented because the result is statistically unreliable. It is based on a denominator sample 

size of less than 50, or the coefficient of variation of the estimate or its complement is larger 

than 30 percent.
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Fig. 2. 
Past 30-day use of flavored tobacco products among young adults (18–24) at Wave 2 and 

Wave 3 Notes: Data are from the PATH Study Public Use Files. N’s are unweighted. 

Estimates are weighted using Wave 2 and Wave 3 cross-sectional weights. Smokeless 

includes snuff, dip, chew, and loose snus. Percentages add up to more than 100% because 

respondents were allowed to select more than one flavor used in the past 30 days. Results 

pipes are not presented because the result is statistically unreliable. It is based on a 

denominator sample size of less than 50, or the coefficient of variation of the estimate 

or its complement is larger than 30 percent.

Note: Data are from the PATH Study Public Use Files. N’s are unweighted. Estimates are 

weighted using Wave 2 and Wave 3 cross-sectional weights. Smokeless includes snuff, dip, 

chew, and loose snus. Percentages add up to more than 100% because respondents were 

allowed to select more than one flavor used in the past 30 days.

Results pipes are not presented because the result is statistically unreliable. It is based on a 

denominator sample size of less than 50, or the coefficient of variation of the estimate or its 

complement is larger than 30 percent.
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Fig. 3. 
Past 30-day use of flavored tobacco products among adults (25 + ) at Wave 2 and Wave 

3 Notes: Data are from the PATH Study Public Use Files. N’s are unweighted. Estimates 

are weighted using Wave 2 and Wave 3 cross-sectional weights. Smokeless includes snuff, 

dip, chew, and loose snus. Percentages add up to more than 100% because respondents 

were allowed to select more than one flavor used in the past 30 days. Results pipes are not 

presented because the result is statistically unreliable. It is based on a denominator sample 

size of less than 50, or the coefficient of variation of the estimate or its complement is larger 

than 30 percent.

Notes: Data are from the PATH Study Public Use Files. N’s are unweighted. Estimates are 

weighted using Wave 2 and Wave 3 cross-sectional weights. Smokeless includes snuff, dip, 

chew, and loose snus. Percentages add up to more than 100% because respondents were 

allowed to select more than one flavor used in the past 30 days.

Results pipes are not presented because the result is statistically unreliable. It is based on a 

denominator sample size of less than 50, or the coefficient of variation of the estimate or its 

complement is larger than 30 percent.
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Table 2

Changes in specific flavor categories used by PATH Study adults, young adults, and youth, between Waves 2 

and 3.

Change among youth

Flavored tobacco product N (past 30 day users of flavored products at both waves) N % se

ENDS 130 105 80.9   3.1

Traditional Cigar 4 3 74.7^ 22.7

Cigarillo 12 8 63.8^ 14.2

Filtered Cigar 5 3 68.3^ 18.1

Hookah 13 10 78.7^ 11.5

Snus pouches 6 4 57.6^ 25.6

Smokeless 37 23 66.4^   7.1
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Table 3

Predictors of change in flavor category among PATH Study adults (age 18 + ) who used flavored ENDS 

between Waves 2 and 3 (n = 587).

Wave 2 Demograhic and user characteristics N % SE OR p-value

Sex Male 330 58.3 2.6 1.00 Ref

Female 257 41.7 2.6 0.93 0.12

Age 18–24 246 31.8 1.9 1.00 Ref

25–44 247 46.8 2.2 0.91 0.04

45–64 84 19.0 2.1 0.88 0.02

65+ 10   2.4 0.7 0.70 0.01

Race/Eth Non-Hispanic White 468 83.5 2.1 1.00 Ref

Non-Hispanic Black 37   5.6 1.1 0.83 0.05

Other 70 11.0 1.6 1.02 0.78

Education Less than High School 67   9.8 1.6 1.00 Ref

High School Graduate 171 30.5 2.3 1.01 0.93

Some College 277 47.4 2.6 1.08 0.26

Bachelor’s degree + 70 12.4 1.5 1.01 0.84

Income Less than $10,000 96 17.0 1.8 1.00 Ref

$10-$24,999 139 23.4 2.3 1.00 0.96

$25–49,999 137 23.4 1.8 0.92 0.23

$50–99,999 118 22.5 2.3 1.01 0.84

$100,000 + 73 13.8 1.8 0.97 0.72

Frequent User No 269 42.7 2.6 1.00 Ref

Yes 318 57.3 2.6 0.96 0.39

Use product because it comes in flavors I like Mentioned 500 90.2 1.9 1.00 Ref

Not mentioned 41   9.8 1.9 0.95 0.48

Note: Data are from the PATH Study Public Use Files. N’s are unweighted. Estimates are weighted using Wave 3 longitudinal weights. Table shows 
results of logistic regression models predicting change in flavor categories, controlling for each variable presented in the table.
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