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Abstract

Background: Starting in 2019 policies restricting the availability of flavored e-cigarette products 
were proposed or implemented in the United States to curb vaping by youth. People took to Twitter 
to voice their opposition, referencing the phrase “Flavors Save Lives.” This study documented the 
emerging themes pertaining to “Flavors Saves Lives” over a 12-month period.
Methods: The study period was from May 1, 2019, to May 1, 2020. A stratified sampling procedure 
supplied 2500 tweets for analysis. Posts were classified by one or more of the following themes: 
(1) Political Referendum; (2) Institutional Distrust; (3) Individual Rights; (4) Misinformation; (5) THC 
Vaping is the Real Problem; (6) Smoking Cessation; (7) Adult Use; and (8) Not a Bot. The temporal 
pattern of tweets over the year was examined.
Results: Political Referendum (76.5%) and Institutional Distrust (31.3%) were the most prom-
inent themes, followed by Not a Bot (11.0%), Individual Rights (10.4%), Adult Use (8.0%), Smoking 
Cessation (6.6%), Misinformation (5.9%), and THC Vaping is the Real Problem (3.5%). Total tweet 
frequencies increased in September 2019 and peaked in November 2019 before returning to rela-
tively low numbers. Political Referendum and Institutional Distrust were consistently the most 
prevalent themes over time.
Conclusion: Twitter posts with the phrase “Flavors Save Lives” commonly discussed voting 
against political incumbents and mentioned distrust of government representatives. Findings 
demonstrated the possibility of near real-time Twitter monitoring of public opposition to flavor 
bans. These data may be valuable for designing tobacco control information campaigns in the 
future.
Implications: (a) Starting in 2019 policies restricting the availability of flavored e-cigarette products 
were proposed or implemented in the United States to curb vaping by youth. (b) This study content 
analyzed Twitter posts with the phrase “Flavors Save Lives” from a 12-month period to understand 
opposition to flavor restrictions. (c) Twitter posts commonly discussed voting against political in-
cumbents and mentioned distrust of government representatives. (d) Findings demonstrated the 
possibility of near real-time Twitter monitoring of public opposition to flavor bans, and contribute 
to a more comprehensive assessment of different sub-population's responses to current and pro-
posed tobacco control information policies.
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Introduction

E-cigarette use, or vaping, has been on the rise for years.1–3 The taste 
of the vapor is a commonly cited reason for use among adults and 
adolescents,4–9 and e-cigarette users have a wide selection of fla-
vors to choose from.10 Users of flavored e-cigarettes report greater 
satisfaction and perceived dependence than users of non-flavored 
e-cigarettes,11 and growing evidence suggests that adolescents 
who use flavored e-cigarettes—specially sweet-flavored or other 
non-traditional flavors (eg, candy)—are more likely to maintain 
vaping, increase vaping frequency, and transition to combustible 
cigarettes.12–15 These findings suggest that flavored e-liquids may in-
crease the overall tobacco product-related public health burden.

In response to the increased youth uptake of e-cigarettes, sev-
eral policies restricting the availability of flavored e-cigarette prod-
ucts have been proposed and/or implemented at the local, state, and 
federal levels in the United States.16 At the federal level, the Food 
and Drug Administration (FDA) announced in September 2019 that 
they would finalize policies to enforce sales restriction of cartridge-
based flavored e-cigarette products (other than tobacco and men-
thol flavors) for non-tobacco-flavored e-cigarette products that had 
not received premarket authorization.17 The final guidance for in-
dustry outlining the FDA's enforcement priorities was announced in 
January 202018 (and the most recent version was published in April 
2020).19

Previous research demonstrates that monitoring Twitter as a sur-
veillance system can provide valuable insights into public reaction 
to e-cigarette-related policies.20,21 For example, individual e-cigarette 
users, e-cigarette companies, and vendors mounted a coordinated 
refutation of the California Department of Public Health's “Still 
Blowing Smoke” campaign, by using the hashtag “Not Blowing 
Smoke” to extol the health benefits of e-cigarettes and to argue 
against government regulation of the industry.20 Similarly, starting 
in the fall of 2019, people took to Twitter to voice their opposition, 
referencing the phrase “Flavors Save Lives.” Conversations in direct 
response to potential local, state, and national bans on specifically 
flavored (ie, non-tobacco/non-menthol) e-cigarette products started 
to spread on the social media platform. This study documented the 
emerging themes pertaining to “Flavors Saves Lives” on Twitter over 
a 12-month period. Findings should provide additional support for 
the possibility of near real-time Twitter monitoring to contribute to 
a more comprehensive assessment of different sub-population's re-
sponses to current and proposed tobacco control policies, and may 
inform tobacco control campaigns in the future.

Methods

Posts containing the terms “Flavors Save Lives” and/or 
“#FlavorsSaveLives” were collected from May 1, 2019, to May 1, 
2020, from Twitter's Streaming Application Programming Interface 
(API). There was a total of (n  = 33 725) posts containing these terms 
during this time. Similar to previous research,22 after excluding all 
retweets (n = 23 685), we randomly sampled the remaining tweets 
(n = 10 040) proportionately by week to arrive at a sample of (n = 
2500) unique tweets by (n = 536) unique users to code.23

Two coders worked together with the first and last authors to 
become familiar with the data, then created a codebook and identi-
fied eight common themes, using the text of the tweet as the unit of 
analysis. The purpose of the approach was to condense the raw text-
based data into a summary format and report the underlying themes 
that were evident in the data.24 Identified themes were as follows: 

(1) Political Referendum; (2) Institutional Distrust; (3) Individual 
Rights; (4) Misinformation; (5) THC Vaping is the Real Problem; 
(6) Smoking Cessation; (7) Adult Use; and (8) Not a Bot. Note that 
we did not identify any “pro-ban” themes in this sample. Table 1 
describes the coding criteria for each theme. A tweet could be clas-
sified into more than one themes. Once the codebook was finalized, 
the two coders analyzed a subsample of posts (n = 500) to establish 
interrater reliability, with percent agreement ranging from 93.59% 
to 100%, and Cohen's kappa ranging from 0.59 to 1.00. The first 
and last authors served as arbitrators to resolve discrepancies be-
tween the coders. Additionally, to estimate the level of reach and 
degree of engagement with tweets, the number of retweets and likes 
(as a function of a theme) was calculated in this study.

To characterize the temporal pattern of tweets in relationship to 
dates of regulatory activity (eg, FDA announcing a potential flavor 
ban in September 2019), data were plotted across the study period 
(from May 1, 2019 to May 1, 2020)  and presented as both total 
frequencies and proportion of themes. All posts in this dataset were 
publicly available and anonymized, and all analyses adhered to the 
terms and conditions, terms of use, and privacy policies of Twitter, 
and were performed under University of Southern California 
Institutional Review Board approval. To further protect privacy, 
posts exemplifying themes are paraphrased; no tweets are reported 
verbatim.

Results

Approximately 89.0% of the tweets from this corpus had at least 
one theme. Of these, 49.2% had more than one theme (see Table 1 
for representative paraphrased tweets). Overall, the most prevalent 
theme was Political Referendum (76.5%), followed by Institutional 
Distrust (31.3%). Other themes had relatively lower prevalence in 
the dataset: Not a Bot (11.0%), Individual Rights (10.4%), Adult 
Use (8.0%), Smoking Cessation (6.6%), Misinformation (5.9%), and 
THC Vaping is the Real Problem (3.5%). The most common dyadic 
combination of themes was Political Referendum and Institutional 
Distrust (24.4%), Political Referendum and Not a Bot (9.9%), and 
Political Referendum and Individual Rights (9.3%); other theme 
combinations had relatively low prevalence (eg, Misinformation and 
Not a Bot: 0.7%). The number of likes and retweets ranged diversely 
by theme from none to hundreds (see Table 1).

Figure 1 (top panel) shows the total tweet counts as a function 
of month (May 1, 2019, through May 1, 2020). Few to zero posts 
containing the key terms were posted to Twitter from May through 
August 2019. The level of discussion increased in September 2019 
and peaked in November 2019 before returning to relatively low 
numbers for the remainder of the study period. Figure 1 (bottom 
panel) shows the percentage of tweets containing the most preva-
lent themes as a function of month. Political Referendum and 
Institutional Distrust were consistently the most prevalent themes 
over time. The proportion of tweets containing the Not a Bot theme 
was greatest during the months with the highest overall tweet counts 
(ie, October and November) and decreased to zero as the number of 
tweets decreased. Proportions of all other themes (data not shown) 
remained relatively stable over time.

Discussion

This study documented public reactions to e-cigarette flavor bans 
on Twitter using the phrase “Flavors Saves Lives” or hashtag 
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“#FlavorsSaveLives.” Posts commonly discussed voting incumbents 
out of office, including governors, the president, senators, and other 
elected officials. Posts mentioned distrust of individual actors in gov-
ernment (including public health organizations, and media organ-
izations that cover politicians), personal freedoms and liberties, and 
that restrictions on flavored e-cigarettes was a form of oppression.

Discussions about flavor bans peaked in the fall of 2019 around 
the time when the FDA announced potential restrictions on all fla-
vors (other than tobacco and menthol),17 voters in select states were 
headed to the polls, and policies were debated in state legislatures 
(eg, several bills were being considered by the California State le-
gislature in 2019–2020 session).25 Taken all together, findings dem-
onstrated the possibility of near real-time Twitter monitoring of 
opposition to flavor bans, which could be used to better understand 
different sub-populations' views of current and proposed tobacco 
product regulations.

Themes identified in the present study included the use of fla-
vors to help with smoking cessation and the belief that adult—not 

just adolescent—vapers like flavors, and restricting products to 
protect adolescents may harm adults who wish to quit smoking. It 
is important to note that the notion that flavors are needed to aid 
smoking cessation is often debated.26 Posts also refuted the evidence 
and concerns that nicotine-containing e-cigarettes may cause pul-
monary problems (eg, e-cigarette, or vaping, product use associated 
lung injury or EVALI)27,28 by arguing that the black market or under-
ground cannabis-related vaping products were the primary threat to 
public health. Similar to prior Twitter-based research,21,29 posts in 
this study often included misinformation, such as unsubstantiated 
health claims that vaping is safe and harmless, as well as health-
promoting for those with select chronic diseases. Overall findings 
from this study suggest that arguments about the potential beneficial 
health effects of vaping—regardless of whether those benefits are 
based on empirical evidence—were part of the flavor ban opposition 
conversation on Twitter during the study period.

Posts revolving around “Flavors Saves Lives” included the 
phrase, “not a bot,” most likely to note that the backlash against 

Table 1. Descriptive Statistics, Description of Coding Criteria, and Selected Paraphrase Tweets for Each Theme

Theme
Total 
count

Likes Md 
(Range)

Retweets 
Md (Range) Coding criteria Example Tweets

Political 
Referendum

1913 1 (0–62)a 0 (0–173)a Mentions of removing the incumbent out of 
office, including governors, the president, 
senators, or other elected officials. 
Mentions of voting, including the hashtags 
or phrases, “we vape we vote” “I vape 
I vote” and “we vote we matter”

“Gov. Cuomo, I will vote for anyone that 
understands that vaping flavors saved my 
life” “POTUS will lose in 2020 if he bans 
flavors”

Institutional 
Distrust

782 1 (0–217)b 0 (0–141)b Mentions of distrust of individual actors 
representing government, including 
public health organizations, and media 
organizations, including mentions of 
fake news, accusations over decreases in 
tax revenue from combustible tobacco 
sales, and references to Master Settlement 
Agreement

“Why did it take the CDC so long to respond 
to e-cigarette harm? It must be the Master 
Settlement Agreement blood money.” 
“The Surgeon General is trying to help Big 
Tobacco and continue receiving Master 
Settlement Agreement blood money.” 

Individual 
Rights

261 1 (0–55)c 1 (0–28)c Mentions of personal freedoms and liberties, 
restrictions on vaping are a form of 
oppression, flavor bans prevent people 
from earning a living

“Do not take away my right to vape honey 
nut cereal nicotine liquid” “The flavor ban 
will destroy the ability of thousands of 
small businesses to make an honest living”

Misinformation 148 2 (0–58)d 0 (0–31)d Posts that include unsubstantiated health 
claims such as vaping is safe, harmless, 
health-promoting in the case of chronic 
diseases; posts identifies an e-cigarette or 
related component part and uses adjectives 
to describe it as safe or healthy

“Vaping is 95% safer than conventional 
cigarettes” “I don’t want anything FDA 
approved. I’ll use my 95% safer harm 
reducing e-liquid”

THC Vaping 
is the Real 
Problem

87 1 (0–37)e 0 (0–29)e Posts that suggest black market or 
underground cannabis-related products are 
the real threat to health and not nicotine 
products

“e-Cigarettes are not linked to lung disease. 
The news said it was black market 
THC.” “480K death due to combustible 
cigarettes; 40+ deaths due to illegal black 
market THC; 0 deaths dues to e-cigarettes”

Smoking 
Cessation

165 2 (0–116)f 0 (0–44)f Mentions of the use of flavored vaping 
products to successfully quit cigarettes

“I quit a 30-year cigarette habit with flavored 
e-cigarettes” “I haven’t smoked in 7 years 
because of vaping flavors”

Adult Use 199 1 (0–183)g 0 (0–63)g Mentions that adults like flavors—this may 
include references to smoking cessation 
and draws comparisons to those under 21

“Don’t just focus on kids; adults like flavors 
too”  “I am an adult that used Blueberry 
Sugar Buzz to quit smoking”

Not a Bot 276 1 (0–217)h 0 (0–141)h Mentions of not being a bot (ie, automated 
accounts programmed to post about 
specific topics on social media) in any form

“I vape, I vote. #NotABot” “I quit smoking 
with flavored e-cigarettes and I’m not a 
bot”

Total number of coded tweets N = 2500. A tweet could be classified to more than one theme. A subset of tweets were no longer available for a post hoc analysis of 
Likes and Retweets, leaving the following counts for each theme: aN = 1586; bN = 614; cN = 214; dN = 131; eN = 74; fN = 144; gN = 177; hN = 218
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e-cigarette regulation is not coming from automated accounts but 
instead real-life people who can vote. A number of states including 
California along with the US Congress have investigated the role 
social bots play in driving online discussions about e-cigarettes.30,31 
Previous research of e-cigarette-related discussions on Twitter has 
found that social bots were two times as likely as their non-bot coun-
terparts to tout the health benefits of e-cigarettes,29 and that social 
bots have been regularly discussed in the context of e-cigarettes, un-
substantiated health claims, and astroturfing (ie, organized social 
media activity to create a false impression of a widespread grassroots 
movement).21 Additionally, the use of the “not a bot” label closely 
tracked to the overall number of tweets, increasing in percentage as 
the total number of tweets increased in September/October 2019, 
suggesting that the phrase may have been used to counter claims that 
this political activism was emanating from bots.

Limitations
This study relied on the singular phrase “Flavors Save Lives” and 
its corresponding hashtag “#FlavorsSaveLives” in data collection. 
While this decision precluded us from capturing and understanding 
all flavor ban-related conversations on Twitter, it was informed 
by prior research.20 Posts from this study may not reflect the at-
titudes of Twitter users with private accounts. This study focused 
on the text of Twitter posts but did not code website links or im-
ages attached to posts. Previous work shows that there is value in 
examining both image and text,32 and it is possible that some add-
itional themes would have emerged had we coded images. Findings 
may not extend to other time periods (such as when there are no 
flavor-related referendums on state ballots) or other social media 
platforms. Additionally, geolocation was not collected, and thus it 
was unclear whether themes vary by location or if the majority 
of posts originated from one or many locations. It is important 
to note that engagement (likes and retweets) ranged diversely 
among this sample of tweets, and thus it is not clear the extent to 
which all Twitter users were exposed to this conversation. Future 
research might examine the influence of similar tobacco-related 
public conversations on reaching and shaping attitudes in other 
sub-populations.

Despite these limitations, this study demonstrated the possibility 
of near real-time Twitter monitoring of opposition to flavor bans 
among a sub-population of Twitter users. Future public health infor-
mation campaigns could use this strategy to better inform effective, 

targeted tobacco control campaigns. For example, the hashtag 
“#FlavorsSaveLives” could be used to target audiences who oppose 
flavor bans to provide the current scientific evidence on how fla-
vored e-cigarette-related products are associated with combustible 
smoking uptake among young people while providing little benefit 
for smoking cessation among adults. Additionally, capitalizing on 
hashtags like “#FlavorsSaveLives” could help public health commu-
nication planners penetrate echo chambers that often develop on so-
cial media platforms like Twitter. Such targeting may be valuable to 
communication programmers designing tobacco control campaigns 
in the future.
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Figure 1. Left panel: Total tweet counts by month (May 1, 2019, through May 1, 2020). Right panel: The percentage of tweets containing the most prominent 
themes (Political Referendum, Institutional) by month and the theme that tracked total tweets by month (Not a Bot).
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