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Abstract

Purpose of Review: E-cigarettes are available in a variety of flavors not found in traditional 

tobacco products (i.e., “nontraditional flavors”), which is a commonly-cited reason for e-cigarette 

use. This review examines the prevalence of nontraditional-flavored e-cigarette use, mechanisms 

through which flavorings enhance product appeal, use of nontraditional-flavored e-cigarettes for 

smoking cessation, and differences in these findings between youth and adults.

Recent Findings: Nontraditional-flavored e-cigarettes are used at e-cigarette initiation by the 

majority of youth. These flavors enhance the appeal of e-cigarettes by creating sensory perceptions 

of sweetness and coolness and masking the aversive taste of nicotine. Use of nontraditional-

flavored e-cigarettes is higher among youth and young adults (vs. older adults) and among 

nonsmokers (vs. combustible cigarette smokers).

Summary: Nontraditional-flavored e-cigarettes are popular among youth, but may be less 

common among older adults and combustible cigarette smokers. Further research is needed to 

determine whether use of e-cigarettes in nontraditional flavors affects smoking cessation.
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INTRODUCTION

Traditional tobacco products (e.g., combustible cigarettes, smokeless tobacco) were 

previously available in a variety of flavors that were disproportionately used in the initiation 

of tobacco product use among youth (1–6). To combat this threat, regulatory agencies (e.g., 

U.S. Food and Drug Administration, European Parliament and the Council of the European 

Union) banned tobacco products with any characterizing flavors other than traditional 

tobacco flavor or menthol (7). However, the prohibition of flavors in these products does not 

currently apply to new alternative tobacco products such as electronic cigarettes (e-

cigarettes) in the United States and in other countries across the world.

The growing popularity of e-cigarettes among youth (8) has raised concern over the public 

health impact of flavored e-cigarettes (9, 10). E-cigarettes are available in a wide range of 

flavorings not found in combustible cigarettes (11). E-cigarettes are currently the most 

commonly used tobacco product among U.S. youth (8, 12), and the majority of youth report 

use of e-cigarettes in nontraditional flavors such as fruit or candy (13). Adolescent e-

cigarette users (vapers) cite the availability of e-cigarettes in these nontraditional flavors as a 

key reason for e-cigarette use (14). Additionally, there is concern that use of nontraditional-

flavored e-cigarettes could expose youth to aerosols containing compounds of known and 

unknown respiratory toxicity (15).

Since e-cigarettes do not involve the combustion of tobacco and are believed by experts to be 

less harmful than combustible cigarettes (16), they may have the potential to be a lower risk 

substitute and putative harm reduction measure for cigarette smokers (17–20). Evidence 

from a recent clinical trial indicates that e-cigarettes may be more effective than nicotine-

replacement therapies at helping smokers quit smoking (21), although earlier trials and 

observational studies are less conclusive (21–23). Preliminary reports also indicate that the 

presence of flavorings could augment the effectiveness of e-cigarettes as smoking reduction 

or cessation aids by encouraging their use among smokers (24).

Effective tobacco control and regulatory policies require consideration of the risks and 

benefits to the population as a whole (i.e., users and nonusers of tobacco products) in order 

to protect youth nonusers from tobacco product initiation and encourage existing 

combustible tobacco users to quit or reduce their use (25, 26). However, it is unknown 

whether the risk flavored e-cigarettes pose to youth is balanced by their potential to aid in 

tobacco harm reduction among adult combustible cigarette smokers (27).

The current manuscript reviews and synthesizes the extant empirical literature on e-

cigarettes to: (a) document the prevalence of flavored e-cigarette use among youth and 

adults; and (b) identify mechanisms through which flavorings enhance product appeal; (c) 

assess whether flavored e-cigarettes may aid adult combustible cigarette smokers in smoking 

reduction and cessation; and (d) examine cross-population differences (i.e., smoking status, 

age, gender, race) in the use and appeal of flavored e-cigarettes.
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METHODS

Study Selection and Eligibility Criteria

To identify studies for inclusion in the current review we searched PubMed, Medline, 

Google Scholar and PsycINFO beginning in September 2016 and continuing through 

October 2018 using combinations of the following key words: electronic cigarette, e-

cigarette, vapor, vape, vaper, flavor, flavoring, flavour, sweet, fruit, candy, appeal, like, 

liking, attractiveness and attractive. No publication date limits were imposed for included 

articles. This search resulted in a total of 287 journal articles whose abstracts were evaluated 

for inclusion. Studies were eligible for inclusion if they met the following criteria: (a) the 

study was peer-reviewed and written in English; (b) the study assessed flavored e-cigarette 

use (i.e., flavors other than tobacco, including menthol) or appeal among human subjects; (c) 

the study included original data and was conducted within the United States, or if it was an 

online survey it contained a portion of U.S. residents; (d) the study differentiated between e-

cigarettes and other flavored tobacco products (e.g., combustible cigarettes, cigars) and (e) 

the study provided the age of participants. Youth were defined as those under the age of 18; 

young adults were defined within each study using various definitions of young adults, 

ranging in age from 18 to 34 years of age. Because of the variability in definitions of young 

adults, and because some studies of adults did not distinguish between young adults and 

adults, results from young adults are presented with those of all adults. This review was 

restricted to studies based in the United States in order to define the scope of the review 

given the wide variation in regulatory environments in different countries. For the purposes 

of this review, the term ‘flavored e-cigarettes’ is used to refer to e-cigarette products that 

contain any non-tobacco flavoring, including menthol, with the exception of flavorless 

(unflavored) solutions. The term ‘sweet-flavored e-cigarettes’ refers to those labeled by the 

manufacturer with a confectionary characterizing flavor (e.g., candy, fruit), and excludes 

menthol, mint and other non-sweet flavorings (e.g., spice or alcohol) (28, 29).

Data Extraction and Synthesis

The above eligibility criteria resulted in a total of 45 eligible articles (see Figure 1). To 

identify additional articles for inclusion, we conducted a manual search of the references in 

each of the included articles. After searching the references, 9 additional articles were 

included in this review, resulting in a total of 54 articles. Author NG extracted data and 

conducted a qualitative synthesis of all included studies.

RESULTS

Prevalence of Flavored E-Cigarette Use among Youth

Several U.S. cross-sectional surveys have documented the prevalence of flavored e-cigarette 

use among youth (age ≤18; Table 1). Data from wave 1 (2013–2014) of the Population 

Assessment of Tobacco and Health (PATH) study demonstrate that flavored e-cigarettes are 

frequently used by youth (12–17 years old) at e-cigarette initiation, as 81.0% of e-cigarette 

ever-users and 85.3% of past 30-day e-cigarette users reported that the first e-cigarette they 

used was flavored (30), and 80% of youth who vaped before age 15 used flavored e-

cigarettes (31). In the 2014 National Youth Tobacco Survey (NYTS), 63.3% of adolescent 
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past 30-day vapers (aged 11–18) reported using flavored e-cigarettes (a weighted national 

estimate of 1.58 million flavored e-cigarette users) (32). The results of regional studies 

support and extend these findings; in a 2015 study of Texas youth aged 12 to 17 years old, 

nearly all of current vapers (97.9%) reported using flavored e-cigarettes and initiating vaping 

with a flavored e-cigarette (98.6%) (33).

Preliminary evidence suggests that use of flavored e-cigarettes among youth may be 

associated with increased frequency and persistence of vaping following initiation. In a 

cross-sectional study of adolescents taken from 5 different high schools in Connecticut (aged 

≤18), preference for sweet-flavored e-cigarettes was cross-sectionally associated with 

increased frequency of past 30-day vaping (34). Additionally, longitudinal data from this 

sample suggest that use of e-cigarettes due to the presence of appealing flavorings may be 

associated with continued e-cigarette use at a 6-month follow-up assessment (35).

Prevalence of Flavored E-Cigarette Use Among Adults

Epidemiological evidence suggests that flavored e-cigarette use has increased among adults 

(aged ≥ 18 years old) since 2010 (36). A 2010 qualitative study found that adult vapers 

ranging in age from 20–69 years typically initiated e-cigarette use with tobacco- or menthol-

flavored e-cigarettes (37), and in a 2012 national survey of young adult vapers (18–34 

years), only 17% reported using flavored e-cigarettes during the past 30-days (38). A series 

of online surveys (conducted between 2010 and 2012) found that tobacco-flavored e-

cigarettes were most commonly used among adults aged 18 and older (39–41), and that 

vapers who used tobacco-flavored e-cigarettes were more likely to be recent vapers who 

started vaping within the past 3-months (vs. long-term users who had vaped for 4-months or 

longer) (40). In a 2012 online survey of e-cigarette ever-users, 53.5% of vapers (Mean age 

[M] = 40.1, standard deviation [SD] = 12.7 years) currently used flavored e-cigarettes (42), 

and in a 2013 telephone survey, 51% of participants (aged 18+) reported current use of 

flavored e-cigarettes and 45% of e-cigarette ever-users reported using a flavored e-cigarette 

when they initiated vaping (43).

More recent data suggests that the prevalence of flavored e-cigarette is increasing among 

adults and may have surpassed that of tobacco- and menthol-flavored e-cigarettes. Data from 

the 2014–2015 PATH study demonstrate that 64.6% of adult past 30-day vapers (aged ≥ 25) 

and 69% of young adults (aged 18–24) used flavored e-cigarettes (31, 44), and in the 2014 

National Adult Tobacco Survey (NATS) 68.2% of past 30-day vapers (aged 18+) used 

flavored e-cigarettes (a weighted estimate of 10.2 million adults) (45). In two online surveys 

conducted between 2013 and 2014, over 67% of adults (aged 18+) used sweet-flavored e-

cigarettes (46, 47), and in a 2015 national study 74% of young adults (ages 18–29) and 47% 

of older adults (age ≥ 30) reported using flavored e-cigarettes (33). Regional studies support 

this trend: in two 2013 surveys 68.2% and 81.4% of Florida and Midwestern adult vapers 

(aged 18+), respectively, used flavored e-cigarettes (48, 49). By 2015, 96.7% of Texas young 

adult e-cigarette users (18–29 years old) reported currently using flavored e-cigarettes and 

95.2% initiated e-cigarette use with flavored e-cigarettes (33).
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Appeal of Flavored E-Cigarettes among Youth

Data from surveys and focus groups with adolescents (12–18 years old) indicate that 

flavored e-cigarettes are appealing due to their pleasant taste and attractive sensory 

characteristics (Table 2) (30, 31, 50, 51). In a national survey of adolescent e-cigarette users 

(12–17 years old), 81.5% stated they used e-cigarettes, “Because they come in flavors I like” 

(30), and among a national sample of high school students, the second most common reason 

for e-cigarette use (after experimentation) was because of their good taste (51). In a 2016 

survey of U.S. middle and high school e-cigarette ever-users, the second most commonly 

selected reason for using e-cigarettes (after use by friends or family members) was, “They 

are available in flavors, such as mint, candy, fruit, or chocolate” (52). In a survey of Texas 

youth aged 12–17 years, 72.9% reported using e-cigarettes because of the availability of 

appealing flavorings (33), with fruit (76%) and candy (57%) being the most commonly used 

flavorings (33). Importantly, 78% of flavored youth e-cigarette users in this sample stated 

that they would no longer vape if flavored e-cigarettes were not available (53).

A controlled laboratory study of adolescent and young adult vapers (16–20 years of age) 

assessed the appeal and rewarding effects of menthol and nicotine in e-cigarettes (54). Sixty 

current vapers (M age = 18.8; SD = 0.8) self-administered e-cigarettes at three different 

menthol concentrations (0%, 0.5% or 3.5% menthol) at a single randomly-assigned nicotine 

condition (0, 6 or 12 mg/ml) and then rated the appeal and sensory effects of each condition. 

There was a significant main effect of menthol, with the highest menthol concentration 

(3.5%) significantly increasing e-cigarette appeal, compared to 0% menthol. Both menthol 

concentrations (0.5% and 3.5%) significantly improved taste and enhanced perceived 

coolness (54).

Perceived Harm of Flavored E-Cigarettes among Youth—Research also suggests 

that adolescents perceive flavored e-cigarettes as less harmful than unflavored e-cigarettes 

(Table 2). In a school-based survey conducted among 6th, 8th, and 10th graders, current 

vapers were more likely to describe flavored e-cigarettes as less harmful than tobacco-

flavored e-cigarettes (55). A telephone survey that randomly assigned adolescents (M age 

=15.1, SD = 1.4) to one of five flavor conditions (i.e., tobacco, alcohol, menthol, candy, 

fruit), found that participants perceived sweet- and menthol-flavored e-cigarettes as 

significantly less harmful than tobacco-flavored e-cigarettes, and were significantly more 

likely to express interest in trying candy- (OR [95% CI] = 4.53 [1.67, 12.31]), fruit- (OR 

[95% CI] = 6.49 [2.48, 17.01]) and menthol-flavored e-cigarettes (OR [95% CI] = 4.00, 

[1.46, 10.97]), compared to tobacco flavored cigarettes (56). Subsequent mediation analyses 

revealed that perceived harmfulness explained a significant portion of the association 

between flavorings and interest in trying e-cigarettes (56).

Appeal of Flavored E-Cigarettes among Adults

Qualitative evidence demonstrates that the pleasurable taste, pleasant smell and ability of 

flavorings to reduce the harshness of nicotine contribute to the appeal of flavored e-

cigarettes among adults over the age of 18 (Table 2; 50, 58–63). In focus groups and 

interviews, adult and young adult vapers note that flavored e-cigarettes encourage initiation 

of vaping (60, 64), and a concept mapping approach (grouping answers to prompts into 
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clusters representing common themes) identified: (a) “Increased satisfaction and 

enjoyment;” and (b) “Better feel and taste than [combustible] cigarettes” as the two most 

common reasons for flavored e-cigarette use (65). In surveys, adult vapers (Median age = 

41.0, interquartile range [IQR] = 32–49 years) rated sweet- and menthol-flavored e-

cigarettes as more satisfying than tobacco-flavored e-cigarettes (39), and 85.4% of vapers 

(M age = 40.1, SD = 12.7) described the variety of flavor choices as an important reason for 

vaping (42). Additionally, adult smokers aged 19 years and above stated they would pay 

more money for flavored (vs. unflavored) e-cigarettes (48).

Research suggests that flavored e-cigarettes may be particularly important for young adults. 

In a survey of young adults residing in Texas (aged 18–29), 73.5% of flavored e-cigarette 

users stated they would no longer use e-cigarettes if flavored products were not available 

(53). Additionally, in a national prospective survey of young adults (18–34 years old), 

perceptions of e-cigarettes as less harmful than combustible cigarettes was prospectively 

associated with flavored e-cigarette use, compared to tobacco- and menthol-flavored e-

cigarettes (57).

Controlled laboratory evidence demonstrates that e-cigarettes are appealing and reinforcing 

among adults. In two e-cigarette administration experiments that utilized similar 

methodologies, current vapers (M age = 26.3 and 33.6 years; 61% and 80% smokers, 

respectively) rated the subjective appeal and sensory effects (i.e., sweetness and bitterness) 

of flavored and unflavored e-cigarettes (66, 67). Fruit- and candy-flavored e-cigarettes (vs. 

tobacco-, menthol- and flavorless e-cigarettes) were significantly more appealing, and were 

rated as being subjectively sweeter (66, 67). Across all flavorings, appeal was positively 

associated with perceived sweetness and inversely correlated with bitterness (66, 67).

In a laboratory study designed to identify flavor preferences for a subsequent smoking 

reduction trial, 88 non-treatment-seeking adult smokers (M age = 25.0, SD = 3.0) 

administered tobacco, menthol, chocolate and cherry-flavored e-cigarettes; menthol and 

cherry were rated as more appealing than the tobacco-flavor (69). Another laboratory study 

of e-cigarette-naïve smokers (aged 18–55) found that sweet-flavored e-cigarettes (i.e., fruit 

and chocolate) were rated as significantly more rewarding than an unflavored (i.e., 

flavorless) e-cigarette (68). These subjective ratings were supported by two behavioral tasks: 

(a) in a progressive ratio task (i.e., task designed to assess willingness to work for a reward) 

participants worked nearly six-times harder for the sweet-flavored (vs. flavorless) e-

cigarettes; and (b) in a 90-minute ad-lib vaping period participants self-administered the 

sweet-flavored e-cigarette nearly twice as frequently than the flavorless control (69). An 

additional experimental study suggests that sweet-flavorings may affect vaping topography, 

as vapers (M age = 32.3, SD = 13.8) took longer puffs when using sweet-flavored (vs. 

tobacco-flavored) e-cigarettes (70).

Laboratory studies have also focused specifically on the sensory effects of menthol-flavored 

e-cigarettes. Vapers aged 18 and above (61% smokers) rated menthol as significantly 

“cooler” than e-cigarettes with sweet and tobacco flavorings, and coolness was positively 

associated with appeal (67). In a study of adult smokers (18–45 years old; 16%−38% vapers) 

that manipulated menthol and nicotine concentrations, e-cigarettes with higher menthol 
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concentrations enhanced perceptions of coolness and decreased the harshness of nicotine 

(71), and menthol significantly enhanced the intensity of the overall sensory experience, 

particularly at lower nicotine concentrations (71).

Use of Flavored E-Cigarettes for Smoking Reduction and Cessation among 
Adult Smokers—Data from observational and qualitative studies suggest that flavored e-

cigarettes may aid adult smokers in smoking reduction and cessation efforts (Table 3). 

Former smokers cite the wide variety of available flavorings and superior taste of e-

cigarettes as factors that aid smoking cessation (40, 46, 61), and note that restricting the 

availability of flavorings would make the vaping less enjoyable and reduce the appeal of e-

cigarettes (46, 72). In a study of adult vape store customers (M age = 36.23, SD = 12.97), 

flavored e-cigarette users (vs. unflavored users) were more likely to have quit smoking (49), 

and in an online cross-sectional survey adult e-cigarette users (M age = 42.5, SD =11.6), 

who had switched from smoking cigarettes to vaping were more likely to have initiated e-

cigarette use with non-tobacco flavors (36). A longitudinal cohort study of adult smokers 

(age ≥ 18 years) found that use of flavored e-cigarettes was associated with lower self-

reported daily intensity (i.e., cigarettes/day) of cigarette smoking (73), and in a national 

sample of 18 to 34 year-old young adult smokers, use of flavored (vs. tobacco-flavored) e-

cigarettes was prospectively associated with self-reported smoking reduction or cessation 

(74).

In the sole smoking reduction trial that utilized flavored e-cigarettes, smokers aged 18–55 

were randomly assigned to one of four experimental conditions for a six-week period 

according to a flavor (i.e., tobacco vs. menthol vs. sweet [cherry or chocolate]) × nicotine 

(i.e., 0 mg/ml vs. 18 mg/mL) design and smoking and vaping behavior was assessed with a 

timeline follow-back method, daily interactive voice response recordings and weekly breath 

carbon monoxide readings (68). Participants assigned to the menthol conditions experienced 

the greatest reduction in daily smoking, followed by cherry and tobacco, while those 

assigned to chocolate condition experienced the smallest reduction in smoking (68). 

However, participants in the tobacco-flavored e-cigarette condition vaped most frequently 

(12.3 vaping episodes per day), and participants assigned to the chocolate-flavored e-

cigarette displayed the lowest intensity of daily vaping (8.6 episodes per day).

Factors that Moderate the Use and Appeal of Flavored E-Cigarettes

Differences in Flavored E-Cigarette Use by Combustible Cigarette Smoking 
Status—Evidence suggests that use of flavored e-cigarettes may be associated with 

combustible cigarette smoking among youth (Table 4). In a cross-sectional survey, use of 

flavored e-cigarettes by never-smokers was associated with increased susceptibility to 

combustible cigarette smoking (75, 76), and smokers who used flavored e-cigarettes were 

less likely to report intentions to quit smoking, compared to youth smokers who used 

unflavored e-cigarettes and non-users (76). Smokers may also be more likely to use e-

cigarettes with traditional flavorings, as suggested in a recent study that found a greater 

proportion of Connecticut high school students who were current smokers reported 

preferring tobacco- (7.1%) and menthol-flavored (18.6%) e-cigarettes as compared to never-

smokers (0.5% tobacco, and 3.5% menthol). However, a greater proportion of current 
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smokers also preferred sweet-flavors (62.0%) vs. never-smokers (52.1%) suggesting more 

positive endorsement of any flavors (traditional or nontraditional) among the group of 

current cigarette smokers (77).

Data also indicate that adult smokers (aged 18+) may use tobacco-flavored e-cigarettes at 

higher rates than nonsmokers (Table 4) (41, 45–47, 58). In online surveys, few adult never-

smokers (6.1%) used tobacco-flavored e-cigarettes, and current smokers used tobacco-

flavored e-cigarettes at higher rates than former smokers (39, 46, 47). Additionally, 

concurrent users of e-cigarettes and combustible cigarettes (dual users) initiated vaping with 

tobacco-flavored e-cigarettes at higher rates than exclusive e-cigarette users (33). Smokers 

and dual-users (vs. nonsmokers) also report that they would pay less money for flavored e-

cigarettes (48), and heavier smokers (vs. lighter smokers) expressed a preference for 

tobacco-flavored (vs. flavored) e-cigarettes (78).

Differences in Flavored E-Cigarette Use by Age—Studies demonstrate that younger 

age is associated with higher rates of flavored e-cigarette use (31, 45, 78). A larger 

proportion of young adults (compared to older adults) report current flavored e-cigarette use 

(31, 33, 45), and younger age has been shown to be associated with increased odds of using 

flavored e-cigarettes at vaping initiation (33, 43). In wave 1 of the PATH study (2013–2014), 

flavored e-cigarette use was highest among youth (85.3%), followed by young adults 

(83.4%) and was lowest in adults over 25 years of age (63.2%) (31). Furthermore, among 

young adults (aged 18–34) younger age was associated with flavored e-cigarette use (56), 

and youth (12–17 years old) were significantly more likely than adults to report using fruit-

flavored e-cigarettes and less likely to report using menthol- or mint-flavored e-cigarettes 

(44). Similarly, more Texas youth (72.9%) than young adults (57.4%) cited flavorings as a 

reason for e-cigarette use (33), and in a sample of Connecticut youth, 47.0% of high school 

students, compared to 32.8% of college students, cited flavorings as a reason for 

experimentation with e-cigarettes (13). In qualitative studies, young adult vapers (aged 18–

45) emphasize the importance of sweet flavorings and their ability to reduce the harshness of 

nicotine (45, 58, 65), while older adult vapers (aged 45–65) express a preference for the taste 

of tobacco-flavored e-cigarettes (58).

Gender and Race Differences in Flavored E-Cigarette Use—Data suggest that the 

use, appeal and sensory effects of flavored e-cigarettes, particularly menthol, may also vary 

by gender. Qualitative interviews and observational surveys of adults (18+) suggest that 

more females (vs. male) vapers use flavored e-cigarettes (41, 57, 80, 81). An experiment 

with menthol-flavored e-cigarettes found a three-way interaction between menthol, nicotine 

content and female gender, with females (18–45 years of age) preferring menthol-flavored e-

cigarettes, particularly in the absence of nicotine (71). In a separate study of non-treatment 

seeking smokers (M age = 42.2, SD = 9.7) female menthol smokers (vs. males) vaped less 

and rated e-cigarettes as less rewarding when presented with a tobacco-flavored e-cigarette 

(79).

Several studies have examined race differences in flavored e-cigarette use. In a cross-

sectional survey of students in 8th, 10th, and 12th grade, significantly more White (38.9%) 

than Black (31.9%) and Hispanic (29.6%) students reported vaping, “Because it tastes good” 
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(51). A prospective study of young adults aged 18–34 found that Black participants were 

less likely (adjusted OR [95% CI] = 0.64 [0.42, 0.99]) than White participants to use 

flavored e-cigarettes (57). A cross-sectional study of 944 hospitalized smokers aged 19–80 

years old (55.3% male, 43.0% Black) found that Black participants (71%) used menthol-

flavored e-cigarettes at higher rates than White participants (34%), whereas more White 

(61%) than Black participants (3%) used tobacco-flavored e-cigarettes (82).

DISCUSSION

This review demonstrates that flavored e-cigarettes are commonly used by adolescent and 

young adult vapers at e-cigarette initiation and during regular use following initiation. 

Qualitative and experimental evidence indicate that flavored e-cigarettes are appealing due 

to their pleasurable sensory qualities, which may suppress the aversive sensory effects of 

nicotine. Epidemiological evidence suggests that the prevalence of flavored e-cigarette use 

may differ by age and smoking status, with older adults and smokers using flavored e-

cigarettes at lower rates than youth and nonsmokers.

The chemosensory science literature demonstrates that children and adolescents (vs. adults) 

have a strong preference for sweet flavorings in general (6), and tobacco industry documents 

have found that adolescents and young adults are particularly susceptible to flavored tobacco 

products (3, 4). Observational evidence suggests that restricting the availability of flavored 

combustible cigarettes in the U.S. may have reduced youth tobacco use, of both flavored and 

unflavored products (83). Given evidence that: (a) youth perceive flavored e-cigarettes to be 

less harmful than tobacco-flavored e-cigarettes; (b) flavored e-cigarettes encourage 

experimentation with e-cigarettes and may maintain use following initiation; and (c) 

flavored e-cigarette use may increase risk of combustible tobacco product use, flavored e-

cigarettes may pose risks to the public health of youth.

Qualitative reports and observational evidence suggest that flavored e-cigarettes (vs. tobacco 

flavors) may aid adult smokers in smoking reduction and cessation efforts (73, 74). 

However, there is only one extant smoking reduction trial that assessed the efficacy of 

flavored e-cigarettes to date (68). More clinical, laboratory and epidemiological research is 

needed to determine whether flavored e-cigarettes, compared to tobacco flavors, can help 

adult smokers quit or reduce smoking.

This review extends previous research on flavored tobacco products by focusing specifically 

on flavored e-cigarettes. By synthesizing the extant observational and experimental data on 

flavored e-cigarettes, this review highlights the growing prevalence of flavored e-cigarette 

use among youth and adults and identifies mechanisms through which flavorings enhance 

the appeal of e-cigarettes. Additionally, the examination of interindividual differences (e.g., 

age, smoking status, gender, race) suggest that the appeal of flavored e-cigarettes may vary 

in different segments of the population.

In several places throughout this review we have identified gaps in the literature. A number 

of the studies did not distinguish between sweet, menthol and other flavorings, thus it was 

not possible to assess the ways in which specific flavorings differ from one another and may 
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affect e-cigarette use. While experimental studies have examined the appeal of sweet-

flavored e-cigarettes in adult and young adult populations, it is unknown if flavorings have 

the same effects among e-cigarette-naïve adolescents. Few prospective studies have 

examined trajectories of flavored e-cigarette use over time, and longitudinal data is needed 

to understand the impact of flavorings on developmental patterns of e-cigarette use as well 

as progression to or reduction of combustible tobacco product use.

Strengths of the review include the integration of epidemiological and experimental evidence 

and focus on specific mechanisms through which flavorings enhance e-cigarette product 

appeal. This review did not include studies conducted solely outside the U.S., non-English 

language articles or studies that did not involve human subjects (e.g., e-liquid toxicology 

assays, analyses of social media posts, studies focused on marketing and advertising). 

Additionally, while we included only articles from peer-reviewed journals, we did not assess 

individual study quality.

Conclusions

The majority of adolescent and young adult vapers use flavored e-cigarettes, while older 

adults and combustible cigarette smokers may use flavored e-cigarettes at lower rates than 

youth and nonsmokers. Additional data is needed to determine whether use of flavored (vs. 

unflavored) e-cigarettes may improve cessation outcomes among adult smokers. Systematic 

approaches are necessary to fully characterize the public health impact of flavored e-

cigarettes and to inform evidence-based regulatory policies.
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Figure 1. 
Flowchart for search and inclusion of reviewed studies Note. Exclusion for participants of 

interest = Sample did not include US particpants. Exclusion for publication type = Not 

orginal data, not peer-reviewed, not english language. Exclusion for outcome of interest = 

Study did not assess flavored e-cigarettes.
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