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Abstract

Background: Tobacco harm reduction (THR) has become increasingly prominent in global tobacco discourse, with industry
actors and advocates actively shaping messaging on social media platforms.

Objective: This study aimed to analyze how THR is discussed on X (formerly known as Twitter), examining message valence
toward THR (pro, anti, mixed, or none), stakeholder participation, geographic and temporal variation, and the involvement of
industry and THR advocates.

Methods: We conducted a content analysis of 17,361 posts related to THR from 87 countries, published between July 2019
and December 2023. Thematic analysis was used to identify dominant narratives.

Results: Pro-THR posts comprised the majority (12,393/17,361, 71.4%), followed by anti-THR (3925/17,361, 22.6%) and
neutral or mixed messages (63/17,361, 0.4%). Pro-THR messages were most prevalent in high-income countries (9193,
78.3%) and were primarily disseminated by THR advocates (7084/7426, 95.4%), tobacco users (3618/3692, 98%), and
industry-affiliated accounts (973/1042, 93.3%). Anti-THR posts were more common among government entities (276/333,
82.9%), tobacco control advocates (256/364, 70.3%), and in lower-middle-income regions (149/244, 61.2%). Self-identified
health care providers represented 9.4% (1629/17,361) of the dataset, with their posts nearly evenly split between pro-THR
(716/1629, 44%) and anti-THR (826/1629, 50.7%) narratives. Pro-THR narratives emphasized the safety and smoking
cessation potential of newer nicotine and tobacco products, consumer rights, and skepticism toward public health authorities.
In contrast, anti-THR messages focused on youth protection, health risks of newer products, distrust of industry motives, and
advocated for complete cessation of tobacco and nicotine use. Notably, 39.6% (6881/17,361) of THR-related posts mentioned
newer products, and 15.7% (2724/17,361) included marketing efforts. There was a marked increase over time in overall
THR-related post volume, posts by THR advocates, product mentions, and marketing attempts. Overall, high-income countries
contributed the majority of posts (11,739/17,361, 67.6%) while nearly half originated from North America (8553/17,361,
49.3%).

Conclusions: The online discourse surrounding THR is characterized by a predominance of pro-THR messaging, particularly
in high-income countries and among industry-affiliated stakeholders. The growing volume of THR advocacy and marketing
efforts on social media presents new challenges for tobacco regulation and public health policy.
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Introduction

Background

Tobacco harm reduction (THR) refers to reducing over-
all health harms, including tobacco-related mortality and
morbidity, for both users and the general population, even
when exposure to tobacco-related toxicants continues [1,2].
While the complete elimination of tobacco and nicotine
exposure would offer the greatest harm reduction, THR
advocates acknowledge that complete cessation may not
always be possible or desired by users [1,3]. Therefore, THR
policies, programs, and practices primarily encourage users to
switch to less harmful alternatives from more harmful tobacco
products, especially conventional cigarettes [2,4].

The discourse on THR is inherently global, as the
associated products and policies transcend national boun-
daries. Major multinational tobacco companies, including
Philip Morris International (PMI), British American Tobacco
(BAT), Japan Tobacco International (JTI), and Imperial
Brands, develop and distribute newer tobacco and nico-
tine products, such as electronic nicotine delivery systems
(ENDS), heated tobacco products, and oral nicotine pouches
across global markets. These companies frequently frame
their products using THR-related claims, promoting them
as “smoke-free,” “modified or reduced risk,” “healthier,”
or ‘“cleaner” substitutes for combustible tobacco [5]. As
they introduce newer tobacco and nicotine products (‘“newer
products” hereafter) internationally, the THR messages are
globally coordinated and widely disseminated [6].

Social media platforms play a critical role in facilitat-
ing the global dissemination of the tobacco industry’s THR
claims, ranging from direct product advertising to influencer-
based promotions and corporate campaigns [1,7]. Current
tobacco control policies and platform restrictions remain
inadequate to address the diverse and evolving forms of
promotion for newer products as well as their exposure
to young people who are active users of social media
[8]. Moreover, tobacco companies frequently present THR
messaging through corporate social responsibility efforts,
news updates, and advocacy framing [9]. All major tobacco
firms have launched corporate campaigns reflecting THR
messaging, such as PMI’s “Smoke-Free Future,” BAT’s
“Building A Better Tomorrow,” JTI’s “Building a Brighter
Future,” and Imperial Tobacco’s “Let’s Clear the Smoke”
or “Healthier Future.” For example, PMI reported more than
2 million engagements with its #Unsmoke, a theme of the
Smoke-Free Future campaign in 2020 [10]. More recently,
tobacco companies have sought to amplify the THR discourse
to influence scientific narratives and regulatory decisions.
These efforts involve the use of lobby and front groups
to lend credibility to industry-favorable perspectives while
obscuring their origins [11,12]. As a result, global THR
messaging on social media not only circumvents traditional
advertising restrictions [13] but also potentially undermines
the World Health Organization’s Framework Convention on
Tobacco Control (WHO FCTC), which explicitly recom-
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mends excluding the tobacco industry from policy develop-
ment [14].

Although THR discourse is increasingly prevalent and
the industry’s strategic use of THR messaging continues
to grow, there remains limited understanding of how THR
is discussed online. Beyond industry voices, a diverse
array of influential stakeholders —including governments and
regulatory agencies, tobacco control advocates, and scien-
tists—actively shape the global THR conversation as they
engage with the public. Analyzing social media discourse
surrounding THR can facilitate international cooperation in
regulating emerging products, most of which are promoted
through THR narratives. Public sentiment is instrumental
in shaping tobacco control policies [15], making it essen-
tial to understand these perspectives to develop effective,
evidence-based regulations that address both local and global
health concerns. In addition, THR raises important ques-
tions of equity, as countries with a strong tobacco indus-
try presence or significant influence in global regulatory
arenas often steer international discussions [16]. This, in
turn, affects how THR is perceived and governed in nations
with emerging or less-developed regulatory frameworks. By
tracking global sentiment and identifying the key stakeholders
shaping this narrative, the global health network of tobacco
control scientists and advocates can better anticipate, counter,
and respond to industry messaging, while fostering a more
inclusive and evidence-based dialogue on THR.

Accordingly, this study analyzes posts about THR on X
(formerly known as Twitter) from July 2019 to December
2023, focusing on the proportion and key themes of posts
expressing positive, negative, neutral, or mixed perspectives
on THR. In addition, it identifies stakeholder involvement
in the THR discourse, with particular attention to indus-
try representatives and THR advocates. Finally, the study
examines regional and temporal variations, including major
events associated with shifts in THR-related discourse over
time.

THR remains a contentious issue in public health, with
governments, experts, and stakeholders expressing a wide
range of views globally [3,17,18]. Within the tobacco control
community, perspectives range from strong advocacy for
THR to deep skepticism. Debates center around key issues,
such as (1) the extent of risk reduction offered by newer
products, (2) their effectiveness in helping individuals quit
more harmful tobacco use, (3) the long-term consequences
of nicotine dependence, (4) the appropriate regulation of
these products, the role of free-market mechanisms versus
collaboration with the tobacco industry, and (5) the challenge
of balancing potential risks to youth and nonsmokers with the
potential benefits for adult smokers [2].

Compounding these differences, national stances on THR
vary significantly. While some countries have embraced THR
within their tobacco control strategies, actively promoting
some newer products at the national level (eg, UK Depart-
ment of Health and Social Care) [19], others maintain a more
cautious or restrictive approach [20]. Regulatory frameworks
also diverge, particularly in how countries classify and
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oversee newer products marketed with THR claims [21-23].
Public perceptions may differ across regions, as they are
shaped by local factors, such as the strength of tobacco
control advocacy, susceptibility to industry influence, and
the availability of health infrastructure, including education
campaigns, health literacy, and smoking cessation programs
[18,24]. These varying viewpoints inevitably extend into
social media, which serve as critical venues for information
sharing and advocacy communications among tobacco control
stakeholders [25].

Message Valence Toward THR

Valence—the positive, negative, or neutral attitude toward
a topic expressed in a message—is a critical dimension
of communication analysis [26]. Authors may convey
valence either intentionally or unintentionally through explicit
statements or by selectively presenting information or
perspectives. Valence influences not only audiences’ attention
and cognitive processing but also their broader attitudes
and behaviors related to the topic [27]. Moreover, repeated
exposure to messages with a specific valence, especially in
public spaces like social media, can shape perceived social
norms, such as the sense that most people support or oppose a
certain view [28,29].

Valence or sentiment analysis has been widely used
in research on tobacco-related social media content. Prior
studies have classified sentiment in posts referencing newer
products, including electronic cigarettes (e-cigarettes) [30-
33], heated tobacco products [34,35], and oral nicotine
pouches [36,37]. According to these studies, protobacco
or promotional posts consistently outnumbered negative or
nonpromotional ones. Sentiment analysis has also been
applied to posts about tobacco control policies related to
THR, such as US Food and Drug Administration (FDA)
authorizations of modified risk tobacco products (MRTPs),
revealing more pro-MRTP content than anti-MRTP counter-
parts [38].

Prior studies also suggest that regulatory announcements
are linked to shifts in sentiment online. For instance, negative
sentiment spiked following the FDA’s flavored e-cigarette
policy announcement [39] and similar regulations in New
York State [40]. In this context, social media discourse
about THR in terms of both volume and sentiment is
likely influenced by significant events, such as the intro-
duction of newer products, industry campaigns, or major
policy decisions. Scholarly reviews of the THR debate have
highlighted several recent events, including the FDA’s rulings
on MRTPs, global THR campaigns launched by multina-
tional tobacco companies, critical responses from World
Health Organization (WHO) and tobacco control communi-
ties, revisions to the European Union’s Tobacco Products
Directive, and the outbreak of e-cigarette or vaping-associated
lung injury [3,41].

Although THR has been debated for decades, current
conversations increasingly focus on a new generation of
tobacco and nicotine products and the regulatory controver-
sies they generate. THR has become a prominent theme in
social media discussions related to newer products and their
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governance [11,42]. However, to date, no published study
has systematically analyzed social media posts that explicitly
reference “tobacco harm reduction,” classified the valence of
these posts (ie, whether they express pro-, anti-, neutral, or
mixed perspectives), or compared valence toward THR across
countries or regions. It also remains unclear which recent
events have driven spikes in THR-related discourse and how
these events have shaped global valence.

To address these gaps, this study analyzes THR-related
posts on X, examining message valence as well as geographic
and temporal trends. By leveraging geo-tagged data, we aim
to answer the following research questions (RQs):

1. RQI1: What is the global valence toward THR on X?

2. RQ2: What are the geographic and temporal distribu-

tions of valence toward THR?

3. RQ3: What events are associated with increases in THR

discourse and shifts in valence?

Key Themes in Anti- and Pro-THR Posts

In any narrative, including social media posts, authors make
deliberate choices in language and structure that frame how
an issue is presented. These frames suggest what the issue
is fundamentally about and highlight certain keywords or
themes that shape how readers understand the topic. Such
framing can significantly influence public discourse and the
perceived legitimacy or urgency of public health strategies
like THR [43].

Previous research has explored how THR narratives have
been constructed in news media and industry documents.
For instance, 1 study analyzed US news coverage of THR
from 1996 to 2014 and found that portrayals of THR shifted
over time, reflecting tensions between public health advocates
and industry representatives [44]. These tensions centered on
the scientific credibility of THR and debates over regulatory
issues, such as marketing and taxation. Similarly, another
study, drawing on internal tobacco industry documents and
interviews, concluded that THR narratives provided strategic
benefits to the tobacco industry, renewed their access
to policymakers and health organizations, and enhanced
reputational standing through corporate social responsibil-
ity efforts [45]. Fitzpatrick and colleagues [46] also exam-
ined press releases and annual reports from PMI and BAT
between 2011 and 2021, identifying dominant themes, such as
“capacity and resources,” “health and safety,” and “economic
benefits.”

These studies provide valuable insights into recurring
themes in THR discourse—particularly those related to
science, regulation, and health—and raise the possibility
that these themes may have been strategically framed by
the industry. However, they are limited in scope, primar-
ily focusing on industry-generated content or US-based
mainstream media. These approaches do not fully capture the
breadth of stakeholder perspectives emerging on social media,
where a wider range of stakeholders participate in shaping
global discourse on THR. Although systematic reviews have
identified major themes related to e-cigarettes on social media
(eg, health effects, cessation support, regulatory debates, and
personal testimonials) [47], little research has specifically
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examined how THR itself is framed on these platforms,
particularly in posts that explicitly support or oppose the
concept. Thus, this study aims to address the following RQ
through thematic analysis:

RQ4: What are the key themes expressed in posts
supporting or opposing THR?

Stakeholder Participation

The authors or accounts behind social media posts about a
topic represent a diverse array of stakeholders who actively
contribute to and shape relevant discourses. Prior analyses
of conversations surrounding newer products have identified
key participants, including the tobacco industry, government
agencies, tobacco control advocates, public health research-
ers, media outlets, policymakers, and individuals who use
tobacco products. These studies highlight the prominent
role played by the industry and its affiliates, ranging from
front groups and sponsored influencers to product review-
ers, in influencing digital narratives [48-50]. In recent years,
additional actors have become increasingly visible in the THR
space, including harm reduction—focused foundations and
consumer organizations. Some of these groups are directly
or indirectly funded by tobacco companies, raising ques-
tions about their independence and alignment with industry
interests [11].

Given this landscape, this study investigates the presence
of industry-affiliated authors, along with THR advocates in
THR discourse on social media. Specifically, we examine the
proportion of posts authored by tobacco companies, manu-
facturers, and retailers, as well as the frequency of newer
product mentions and marketing attempts. We also analyze
the proportion of posts authored by THR advocates, given
their growing presence in this discourse. A higher volume
of industry-generated content may increase public exposure
to proindustry messaging, potentially influencing beliefs and
aligning public sentiment with corporate objectives. These
insights are critical for understanding how the tobacco
industry leverages digital platforms to shape narratives and
mobilize online communities, while also situating these
efforts alongside independent advocacy voices [7]. Hence, we
pose the following RQs:

1. RQ5: Who are the stakeholders participating in THR

discourse?

2. RQ6: What is the extent of involvement of the industry

and THR advocates in THR discourse, and how does it
vary geographically and over time?

Methods

Data Collection and Filtering

To collect data on THR discourse on social media, we used
the X application programming interface via the analytics
platform Netbase Quid Pro (Quid, developed by Netbase
Quid).Quid is a commercial data analytics and visualization
platform to collect data from X posts discussing THR. Quid
aggregates publicly available social media content through
licensed third-party firehose access, enabling large-scale
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collection of posts based on predefined search terms and time
frames. Its algorithms use natural language processing and
machine learning techniques to classify, cluster, and visualize
text data. Quid has been applied in previous analyses of X and
other social media platforms, where researchers have relied
on data collection as well as its automated classifications
of sentiment, author type, and other metadata [51-53]. Quid
allows the extraction of original social media posts along with
their automated classifications in structured data files. For X
posts, these files typically include the original text, post type
(original, repost, or reply), URL, sentiment (negative, neutral,
positive, or mixed), author handle, follower count, professio-
nal or personal descriptors, positive or negative terms, and
geographic information at the city, state, and country levels.
In our analysis, we relied on Quid’s automated extraction for
geography but manually classified all key variables, including
the valence toward THR and author type, as described in
detail. The initial search encompassed 192 countries where
X is available, as supported by Quid. We used 2 sets of
search terms: (1) “tobacco” and (2) “harm reduction” OR
“reduced/modified harm/risk” OR “alternative” OR “health-
ier” OR “cleaner.” Our search queries were intentionally
designed to capture discourse explicitly referencing tobacco
harm reduction as a strategic concept, reflecting its increasing
salience in industry communications, advocacy messaging,
and policy debates. This approach enabled us to focus on how
THR language itself is framed, promoted, and contested in
public discourse.

The data collection period spanned from July 2019 to
December 2023, covering major events related to THR and
the introduction of newer generations of tobacco and nicotine
products marketed with THR claims, some of which were
authorized as MRTP products by the FDA (eg, General Snus
in October 2019). Only English-language posts were included
in the analysis.

This query initially yielded 1,67,867 posts. To ensure data
quality, we removed irrelevant advertisements, pornographic
content, posts generated by automated apps, and duplicates.
Researchers then manually screened the remaining content to
retain only posts that substantively addressed THR, beyond
merely mentioning or hashtagging the term. The final dataset
consisted of 17,361 posts, including 9862 original posts and
7499 replies or comments, originating from users in 87
countries.

Coding Procedure

To examine message valence (RQs 1-3) and authorship
(RQ5), we applied manual coding. Overall, 4 doctoral-level
researchers participated in the process. Among them, 2 coded
the valence while the other 2 categorized author types.
The lead author supervised the coding process. To ensure
intercoder reliability, a random subset of 5000 original posts
was used for training and iterative refinement. After several
rounds of training and adjustment, intercoder reliability
reached acceptable levels for all variables (Krippendorff o
range=0.90-1.0). Coders then independently annotated the
remainder of the dataset.
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Valence Toward THR

Post Valence

The overall attitude expressed in each post toward THR
was assessed and categorized into one of four categories:
(1) pro-THR, indicating a positive stance (eg, portraying
THR as beneficial, appropriate, or effective for individuals,
public health, or society); (2) anti-THR, indicating a negative
stance (eg, describing THR as risky, harmful, inappropriate,
ineffective, or detrimental); (3) mixed, where both pro- and
anti-THR valences were present in roughly equal measure,
with neither clearly dominant; and (4) none, for posts that
were purely informational or factual, lacking any discernible
valence for or against THR.

Author Types

A total of 4044 unique accounts created THR-related posts.
We manually classified each account or “author” based on
information provided by Quid, including the author’s X
handle, display name, gender, and profile biography on X.
Authors were first grouped into 2 broad categories: organi-
zational/official and individual. For organizational accounts,
we adapted and modified existing coding frameworks [11,38]
to categorize each author into one of 12 initial types. The
initial 12 types the country’s tobacco regulation agency (eg,
US FDA equivalents); other government agencies besides the
FDA; “Big 4” multinational tobacco companies (ie, PMI,
BAT, JTI, and Imperial Brands); other tobacco manufacturers
or retailers excluding the Big 4; news organizations; harm-
reduction advocacy groups, protobacco advocacy groups and
media; antitobacco advocacy groups; hospitals or health
care organizations; education or research or science insti-
tutions; political groups; and public relations or advertis-
ing or marketing or promotion or communication agencies.
For individual accounts, we assessed and categorized each
author’s organizational affiliation using the same 12-type
framework where applicable.

The original 12 author types, which included both
organizational and individual accounts, were consolidated
into seven broader categories for further analysis: (1) the
tobacco industry (the Big 4 tobacco companies, as well as
other manufacturers and retailers of newer products, and
individuals directly affiliated with the industry); (2) the
THR advocate (organizations, media outlets, and individu-
als who explicitly promote THR or advocate for weaker
or no regulation of newer products. This category includes
both those who may be directly or indirectly affiliated with
the industry, as well as independent actors, such as grass-
roots consumer advocates, academics, and public health care
professionals who advocate THR outside of direct industry
affiliation); (3) tobacco control advocates (organizations and
individuals who support the complete elimination of all
forms of tobacco and nicotine and endorse stricter regulation,
including entities, such as the WHO and its affiliates); (4)
the government (official accounts representing national or
regional health institutions or tobacco regulatory agencies);
(5) health care providers and scientists (hospitals, health care
organizations, research institutions, and individuals affiliated
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with such organizations); (6) the others (those that could not
be clearly classified into the 5 main groups above, such as
news media outlets, public relations and marketing agencies,
tax-related organizations, and nontobacco-related consumer
groups); and (7) the unknown (accounts whose affiliation or
identity could not be determined due to insufficient informa-
tion).

In addition, we coded individual authors for indications
of tobacco use (eg, hashtags, such as #VAPEiVOTE
or #vapeenthusiast) and self-reported health expertise (eg,
credentials like MD or PhD) to identify tobacco users and
self-claimed experts. We relied on the content of their posts
and publicly available profile information to inform our
author classifications, ensuring compliance with institutional
review board guidelines and X’s terms of service throughout
the process. In addition, any personally identifiable infor-
mation was removed or rephrased, including handles and
portions of their content for individual authors.

Marketing Attempt

To assess the presence of products in each post (RQO6),
we conducted quantitative text mining using Voyant Tools
(developed by Stéfan Sinclair and Geoffrey Rockwell) to
analyze mentions of product names and categories, excluding
conventional cigarettes and cigars [54]. We identified four
major product categories, along with their common synonyms
and representative brand names: (1) e-cigarettes (eg, vapes,
vaping, vape pens, e-cigs, e-hookahs, e-cigarettes, ENDS,
Vuse, JUUL, and Blu); (2) heated tobacco products, which
heat tobacco to release an aerosol containing nicotine (eg,
IQOS and HEETS, tobacco sticks, Eclipse, heat-not-burn,
and tobacco heating system); (3) smokeless or chewing
tobacco (eg, chewing tobacco, snuff, snus, dissolvables, and
lozenges); and (4) nicotine pouches (eg, Zyn, On!, and Velo).
Each post was coded to indicate whether it mentioned one
or more specific products within each category, as well as
whether it referenced any product from any of the 4 catego-
ries.

In addition, we coded each post for the presence of
marketing attempts, defined as the inclusion of either
call-to-action phrases or promotional language commonly
used in advertising [55]. Posts were considered to contain
marketing attempts if they featured call-to-action phrases
encouraging immediate user engagement or behavior (eg,
“buy now,” “buy today,” “check it out,” “visit [link/web-

ELINT3

site/store],” “order now,” “get yours,” “don’t miss out,”
“limited time,” “act now,” “shop now,” “sign up,” “sub-
scribe,” “grab it,” “claim your [offer/product],” and “learn

more”) or promotional language that emphasized special
offers, exclusivity, or urgency to generate consumer interest
or convey value (eg, “free,” “discount,” “sale,” “exclusive,”
“offer,” “BOGO” or “buy one get one,” “save [amount/
percent],” “best deal,” “limited edition,” “new arrival,” and
“must-have”). The presence of either type of language was
coded as a marketing attempt.

9 <
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Location

We estimated the country-level origin of 14,121 posts using
geographic data provided by Quid. These posts were traced
to 87 countries, which were subsequently grouped into 6
continents (Africa, Asia, Europe, North America, South
America, and Oceania) and 4 levels of economic development
(high, upper-middle, lower-middle, and low), based on the
United Nations’ classification [56].

Statistical Analysis

We conducted a series of statistical analyses to examine
differences in THR discourse across time, author type, region,
and economic context. Descriptive statistics were first used to
summarize distributions of post frequency, author charac-
teristics, and follower counts. To assess group differences
in categorical variables (eg, valence by year, author type,
geographic region, economic classification, and country), we
used chi-square tests of independence. Both nonparametric
chi-square tests and Pearson chi-square tests were calculated
to confirm the robustness of the results. All analyses were
performed using IBM SPSS Statistics 29.0.

Qualitative Thematic Analysis

To identify key themes in posts (RQ4), we conducted a
qualitative inductive thematic analysis of posts expressing
either pro-THR or anti-THR valence. We followed the
6-phase process for thematic analysis outlined by Clarke and
Braun [57], which includes familiarization with the data,
initial coding, development of main themes, refinement of
themes, naming of themes, and the final write-up [57,58]. The
lead author and a research assistant independently conducted
the first 2 phases by reading the posts and assigning ini-
tial, concise labels to each post. Posts were allowed multi-
ple labels if applicable. Following this, we collaboratively
reanalyzed the dataset, integrated and refined the labels, and
codeveloped the final thematic categories.

Ethical Considerations

This study solely relied on publicly available social media
posts on X. To ensure the ethical standard, any personally
identifiable information was removed or rephrased, including
handles, names of individual authors, and portions of their

Jun et al

content. We also used only aggregated measures to protect the
identities of individual social media users.

Results

Overview

Our final sample consists of 17,361 posts discussing THR
that were posted between July 2019 and December 2023.
Specifically, 2054 (11.8%) posts were posted in 2019
(starting from July), 3578 (20.6%) in 2020, 3730 (21.5%)
in 2021, 2942 (16.9%) in 2022, and 5057 (29.1%) in
2023. Of the 14,121 posts for which country-level location
was available, nearly half originated from North America
(n=8553, 49.3%), followed by Europe (n=1933, 11.1%) and
Asia (n=1924, 11.1%). High-income countries contributed
the majority of posts (n=11,739, 67.6%). The United States
(n=8090, 46.6%) was the most frequent country of origin,
followed by India (n=1484, 8.5%) and the United Kingdom
(n=1403, 8.1%).

As for the author, THR advocates contributed the highest
proportion of THR posts, accounting for 42.8% (n=7426) of
the total, followed by the tobacco industry (n=1042, 6%),
health care providers, and scientists (n=1629, 9.4%), tobacco
control advocates (n=364, 2.1%), and governments (n=333,
1.9%). A substantial portion of authors (n=5069, 29.2%) were
categorized as others. In addition, 21.3% (n=3692) of posts
were authored by individuals who were self-identified as
tobacco users, and 6.4% (n=1118) of posts were created by
individuals claiming to have medical or scientific expertise.
In total, there were 4044 unique authors, with an average of
4.29 (SD 26,163) posts per author. The mean follower count
per author was 19,009 (SD 2234), while the median was 1042
(IQR 0-19,844.,406). Follower counts ranged from as few as 1
to as many as 1,984,406 for the Wall Street Journal (@WSJ)
and up to 14,499,829 for the World Health Organization
(@WHO). These figures highlight the diverse range of
stakeholders participating in THR discussions and underscore
the potential reach and influence of these conversations on
the platform. Table 1 provides additional details, including
the accounts with the highest number of posts, their follower
counts, and representative posts for each author type.

Table 1. Most active accounts based on author type in THR? discourse and their post counts, example post, and number of followers.

Account handle (description)

Post count, n Representative post

Followers, n

THR advocates

User 2P 2214 “Tobacco #harmreduction (THR) products were invented because traditional =~ 1230
cessation products and 60 years of tobacco control are NOT effective. THR
caused the greatest decline in smoking rates ever recorded where they’re”

User 3° 335 “Tobacco harm reduction opponents just can’t accept tobacco companies now 9762
seriously threatened by #Vaping etc though market capitalisation almost
halved 4 years! “Phillip Morris International has gone as far as to argue that it
has a ‘smoke-free future’”

User 40 288 “Smoking harms devastate marginalized populations, low-income, minorities, 1607

mental health diagnosis, incarcerated, LGTBQ+ & homeless people. Tobacco
Harm Reduction is about health equity.”
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Account handle (description)

Post count, n Representative post Followers, n

@PVapes (Planet of the Vapes;
UK vaping community site)

@thr101org (Tobacco Harm
Reduction 101; THR news

media)

Tobacco industry

@SmokeFreeFdn (Smoke Free
Foundation by PMI®)

@RedDevil680 (Vape and CBD

Shop

@ AltriaScience (Altria Science)

@EsonCorporationb (owner of
the brand NEAFS; tobacco free

sticks)

User 1°

Health care providers

User 5 (developmental
neurobiologist, PhD)

User 6P (public health scientist)

@CalNcpc (Nicotine and
Cannabis Policy Center in
University of California Merced)

Tobacco control advocates

@TobaccoFreeKids (Campaign
for Tobacco-Free Kids)

@IndiaVsTobacco (Envisioning
an India that is healthier, happier,
and tobacco-free)

@QuitandStayQuit (Guidebook
for nicotine cessation)

Governments

@FDATobacco (US FDA Center
for Tobacco Products)

@Healthy_MoCo (Montgomery

County)

156

151

53

48

45

45

44

497

23

10

27

13

“The EU Commissions’ misguided attacks on harm reduction continue, says a 27,242
campaign organization, as the EU moves to ban all flavored heated tobacco
products”

“#DidYouKnow - A 2019 study found e-cigarettes to be 2x effective than 721
traditional nicotine replacement therapy (gum, patch, lozenges) in helping
smokers quit???”

“Today is #internationalharmreductionday2021. Although there will be 8 3851
million deaths due to smoking this year, we are still lacking a sense of
urgency for #tobaccoharmreduction solutions. #IHRD21”

“@DoctorXXX Doctor. I have seen some of your posts against vaping. How 846
can you logically accept harm reduction in accidents with the use of seat belts

and airbags yet not the same thing for vape as harm reduction for tobacco

use? Do you see The logical disconnect here?”

“We invest in the core science needed to demonstrate that smoke-free 228
products are less harmful than cigarettes. We’ve recruited scientists from

around the world, from many different disciplines, who share a common goal

of tobacco harm reduction.”

“NEAFS strawberry heated sticks, Tobacco free heated alternative. Online 9
sales available now for UK only (additional EU countries available in
September). Get NEAFS now! #NEAFS #TEO #smokefree #tobaccofree
#nicotine”

“@WHO.18 shareholder states of tobacco companies that are members of the 2058
WHO Anti-Tobacco Convention (FCTC): a conflict of interest? 7 protect

cigarette sales by prohibiting their population from reducing risks with

vaping.”

“Studies like that just demonstrate how much #JunkScience is now being 10,168
produced by #HarmReduction-denialist researchers in old-school tobacco
control. Bias is created by the Lysenkoist-like nature of that field today.”

“Good summary of Big Tobacco’s ecig Trojan Horse which has legitimized 353
their existence and influence while addicting a new generation. “Harm

Reduction” and their promoters are simply part of the industry’s plan to

weaken or delay tobacco control policies.”

“Do you still believe #SmokelessTobaccoProducts like #ChewingTobacco are 178
a #SaferAlternative? Well, according to @MayoClinic, these products pose

similar #HealthRisks like #addiction, #HeartDisease, #DentalDisease & more!
Don’t be fooled, #QuitTobacco today”

“Tobacco companies’ claims about “harm reduction” are really a cynical 27484
smokescreen designed to divert attention from their true goals: to maximize
profits by perpetuating addiction. Don’t fall for the act. #TakeDownTobacco”

“Some lessons aren’t on the syllabus. Let’s keep tobacco out of our schools” 1519
radius. Say NO to easy accessibility of tobacco to our youth. Together, we’re
scripting a healthier future at promisetoprotect.co.in! #ProtectOurYouth
#TobaccoFreelndia #IndiaQuitsTobacco”

“Stressed? Bored? Angry? Recognize your moods and find healthier waysto 718
feel better without tobacco. #QuitTobacco #QuitVaping”

“Today...FDA posted more materials from 22nd Century Group’s modified = 43,946
risk tobacco product (MRTP) applications for VLN(TM) King and VLN(TM)
Menthol King “very low nicotine” combusted, filtered cigarettes.”

“Learn strategies for managing stress and how to quit tobacco by joining free =~ 703
weekly sessions by the Freedom From Smoking Group Clinic...Is Vaping

Better Than Smoking? If you think vaping is a healthier, safer or ““better””
alternative to smoking or you’re using e-cigarettes to try to quit smoking,

think again. Vaping has many dangers and is considered a public health

concern.”
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Account handle (description) Followers, n

@PlumasHealth (Quincy Public 11
Health Agency)

Post count, n Representative post

“Nicotine, butane, ethylphenol are just a few of the dangerous chemicals 135
found in cigarette butts. It’s time for Big Tobacco to come clean about the
dangers of their toxic waste.”

@HealthyBoston (Boston Public 9
Health Commission)

“Vaping is NOT a healthy alternative to tobacco. Do not be misled. “E-juice” 26,094
contains harmful chemicals, heavy metals and other substances that are
addictive and linked to fatal diseases. Do not start. If you need help quitting:”

@Scotthealthdept (Scott County 9 “Smokeless tobacco is associated with numerous health problems. According 222

Health Department) to the CDC, smokeless tobacco can cause white or gray patches to form inside
the mouth that can lead to cancer. It is not a safe alternative to smoking.”
Others/Unknown
User 7° 138 “All tobacco harm reduction deniers are hypocrites banging on everyone to 2017
get vaccinated yet lobby & demonize safer nicotine alternatives. Shows
complete nonsense of their arguments. Vaping is vaccine of tobacco harm.
Science says #Vaping wont kill. Science says vaccines can kill.”
User 8P 73 “Taking away an effective tool of tobacco harm reduction from those who 186

fight for and protect our freedom of choice is outrageous in addition to the
fact that many became addicted to government issued cigarettes first”

@Protectaxpayers (Taxpayers 36
Protection Alliance)

“As states continue to demonize tobacco harm reduction products and makers, 4595
it is apparent tobacco and vape companies are doing the better job at reducing
smoking rates among youth and young adults”

“Doubling The Tax On Tobacco-Free Alternatives Leaves Smokers With No 1997
Choice But To Smoke On”

“why tobacco harm reduction makes good business sense...”

@RegWatchCanada (Regulator 34
Watch news media)

User 9° 32
ATHR: tobacco harm reduction.

bAny personally identifiable information was removed or rephrased, including handles, names of individual authors, and portions of their content.
°PMI: Philip Morris International.

23,766

significantly more frequent than anti-THR (3925/17,361,
22.6%), mixed (63/17,361, 0.4%), or none (980, 5.6%), with
statistical significance confirmed by nonparametric chi-square
tests (y?3=21,797.2; P<.001).

Valence Toward THR

Table 2 presents the distribution of valence toward THR by
year, author type, and geographic region. Overall, 71.4%
(12393/17,361) of posts expressed a pro-THR valence,

Table 2. Valence toward Tobacco harm reduction by year, author, and geographic location (N=17,361).

Nonparametric

None, n chi-square test Pearson chi-
Variable Posts,n (%) Pro-THR*,n (%) Anti-THR,n (%) Mixed,n (%) (%) df) square (df)
Total 21797.2° (3) _b
12,393 (71.4) 3925 (22.6) 63 (0.4) 980 (5.6)
Year 285.1 (12)°
2019 2054 (11.8) 1549 (754) 380 (18.5) 15(0.7) 110 (5.3) 29249 3)
2020 3578 (20.6) 2599 (72.6) 698 (19.5) 5(0.1) 276 (7.7) 4603.3° 3)
2021 3730 (21.5) 2497 (66.9) 963 (25.8) 16 (0.4) 254 (6.8) 4022.8¢ (3)
2022 2942 (16.9) 1902 (64.6) 815 (27.7) 19 (0.6) 206 (7) 2938.3° (3)
2023 5057 (29.1) 3848 (76.1) 1067 (21.1) 10 (0.2) 132 (2.6) 7557.6° 3)
Author
Tobacco industry 1042 (6) 973 (93.3) 26 (2.5) 0 (0) 43 (4.1) 1409.7¢ (3) 53719 (24)°
THR advocates 7426 (42.8) 7084 (95.4) 104 (1.4) 15(0.2) 223 (3) 19,660.3° (3) 5.371.9 (24)°
Tobacco control 364 (2.1) 84 (23.1) 256 (70.3) 3(0.8) 21(5.8) 466.9° 3) 5371.9 (24)°
advocates
Governments 333(1.9) 24(7.2) 276 (82.9) 0 (0) 33(9.9) 368.2°(3) 5371.9 (24)°
Health care providers 1629 (9.4) 716 (44) 826 (50.7) 10 (0.6) 77 (4.7) 1319.9° (3) 5371.9 (24)°
Others 5069 (29.2) 2813 (55.5) 1779 (35.1) 36 (0.7) 441 (8.7) 3829.8°(3) 53719 (24)°
Unknown 1498 (8.6) 776 (51.8) 586 (39.2) 1(0.1) 135 (9) 1199.6° (3) 53719 (24)¢

https://www jmir.org/2025/1/e77676

J Med Internet Res2025 | vol. 27 1 €77676 1 p. 8

(page number not for citation purposes)


https://www.jmir.org/2025/1/e77676

JOURNAL OF MEDICAL INTERNET RESEARCH Jun et al
Nonparametric
None, n chi-square test Pearson chi-

Variable Posts,n (%) Pro-THR? n (%) Anti-THR,n (%) Mixed,n (%) (%) df) square (df)
Tobacco users 3692 (21.3) 3618 (98) 15(04) 0(0) 59 (1.6) 6941.6° (3) —
Self-claimed experts 1118 (6.4) 934 (83.5) 143 (12.8) 7 (0.6) 34 (3) 2080.6° (3) —

Continentd 24977 (15)°
Africa 468 (2.7) 294 (62.8) 122 (26.1) 7(15) 45 (9.6) 415.7¢ (3)
Asia 1924 (11.1) 592 (30.8) 614 (31.9) 4(0.2) 714 (37.1)  2070.9° (3)
Europe 1933 (11.1) 1625 (84.1) 199 (10.3) 12 (0.6) 97 (5) 3633.4° (3)
North America 8553 (49.3) 6491 (75.9) 1540 (18) 26 (0.3) 496 (5.8) 12358.5¢ (3)
South America 10 (0.1) 3 (30) 7 (70) 0(0.) 0(0.) 1.6°(3)
Oceania 1234 (7.1) 1084 (87.8) 98 (7.9) 4(0.3) 48 (3.9) 2613.5¢ (3)

Economy! 2,135.9 (9)¢
High income 11739 (67.6) 9193 (78.3) 1855 (15.8) 35(0.3) 656 (5.6) 18381.0° (3)
Upper-middle income 2062 (11.9) 1242 (60.2) 677 (32.8) 17 (0.8) 126 (6.1) 218.9°(3)
Lower-middle income 244 (1.4) 82 (33.5) 149 (61.2) 1(0.3) 12 (5) 1972.1¢€ (3)
Low income 72(0.4) 57 (79.2) 13 (18.1) 2(2.8) 0(0) 70.5¢ (3)

Top 11 countriesd —
United States 8090 (46.6) 6156 (76.1) 1456 (18) 25(0.3) 453 (5.6) 11806.3¢ (3)
India 1484 (8.5) 382 (25.6) 1052 (70.6) 3(0.2) 47 (3.6) 1873.2¢(3)
United Kingdom 1403 (8.1) 1228 (87.5) 106 (7.6) 10 (0.7) 59 (4.2) 2932.1° 3)
Australia 1139 (6.6) 1001 (87.9) 87 (71.7) 504 46 (4) 2414.5° (3)
Canada 439 (2.5) 312 (71.1) 80 (18.2) 0(0) 47 (10.7) 285.0° (3)
Pakistan 207 (1.2) 101 (48.8) 98 (47.3) 0 (0) 8(3.9) 80.9° (3)
Nigeria 139 (0.8) 86 (61.9) 40 (28.8) 0(0) 13(94) 58.8°(3)
South Africa 121 (0.7) 87 (71.9) 21 (17.4) 2(1.7) 11 (9.1) 147.9¢ (3)
Germany 115 (0.7) 94 (81.7) 16 (13.9) 0(0) 5(4.3) 122.8°(3)
Kenya 111 (0.6) 51 (45.9) 42 (37.8) 32.7) 15 (13.5) 54.7° (3)
New Zealand 95 (0.5) 83 (87.4) 10 (10.5) 0(0) 2(2.1) 125.8(3)

4THR: Tobacco harm reduction.
bNot available.
¢P<.001

dRegion, income, and top 11 countries were based on 14,121 posts for which location data was available.

°p=20

Pro-THR sentiment was dominant across most author
types. THR advocates contributed the highest proportion of
pro-THR posts (7084/7426, 95.4%), followed by tobacco
users (3618/3692, 98.0%), the tobacco industry (973/1042,
93.3%), and self-claimed experts (934/1118, 83.5%). In
contrast, anti-THR valence was most prominent among
government accounts (276/333, 82.9%), tobacco control
advocates (256/364, 70.3%), and health care providers
(826/1629, 50.7%). Posts by authors classified as “others”
(5069/17,361, 29.2%) and “unknown” (1498/17,361, 8.6%)
showed a more mixed distribution, with 55.5% (2813/5069)
and 51.8% (776/1498) pro-THR, and relatively higher shares
of anti-THR posts (1779/5069, 35.1% and 586/1498, 39.2%),
respectively. Health care providers exhibited a nearly even
split between pro-THR (716/1629, 44%) and anti-THR
(826/1629, 50.7%) valence, while tobacco control advocates
and government accounts were overwhelmingly anti-THR.
These differences in THR valence across author types,
including tobacco users and self-claimed experts, were

https://www jmir.org/2025/1/e77676

statistically significant, as confirmed by both nonparametric
and Pearson chi-square tests.

Regionally, pro-THR valence was most prevalent
in Oceania (1084/1234, 87.8%), followed by Europe
(1625/1933, 84.1%), North America (6491/8553, 75.9%),
Africa (294/468, 62.8%), and Asia (592/1924, 30.8%).
Anti-THR valence was most notable in Asia (614/1924,
31.9%) and Africa (122/468, 26.1%), while South America,
though based on a small sample (n=10), showed a predom-
inance of anti-THR sentiment (7/10, 70%). Oceania and
Europe had the highest shares of pro-THR posts and the
lowest levels of anti-THR valence.

Across economic development groups, low-income
countries showed the highest proportion of pro-THR
posts (57/72, 79.2%), followed by high-income countries
(9193/11739, 78.3%), upper-middle-income (1242/2062,
60.2%), and lower-middle-income countries (82/244, 33.5%).
Anti-THR valence was most prominent in lower-middle-
income countries (149/244,61.2%).
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Among the top 11 countries by volume of THR-rela-
ted posts, Australia (1001/1139, 87.9%), the United King-
dom (1228/1403, 87.5%), and New Zealand (83/95, 87.4%)
exhibited the highest proportions of pro-THR valence.
The United States also showed a strong pro-THR lean-
ing (6156/8090, 76.1%). In contrast, India (1052/1484,
70.6%), Pakistan (98/207, 47.3%), and Kenya (42/111,
37.8%) displayed the highest levels of anti-THR valence.
Notably, Kenya also had the highest proportion of neu-
tral or non-valence posts (15/111, 13.5%). These patterns
indicate substantial variation in THR attitudes by geogra-
phy, economic context, and author affiliation, with statisti-
cally significant differences observed across all comparisons
(P<.001).

Jun et al

Peaks of THR Discourse and Associated
Events

Figure 1 displays the monthly trends in the volume and
valence of THR posts between July 2019 and December
2023. Six prominent peaks in post volume were identified,
each corresponding to key regulatory or advocacy events.
Spike months (those with >100% increase from the previ-
ous month) are annotated with dates. Table 3 provides an
overview of these peaks, including the number of pro- and
anti-THR posts within each month, the percentage increase
compared to the previous month, and representative pro- and
anti-THR narratives during those periods.

Figure 1. Monthly trends in tobacco harm reduction (THR) discourse and pro- and anti-THR valence (July 2019-December 2023).
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Table 3. Key events and anti- and pro-THR? narratives during peaks in THR discourse.

Month and Total posts, n Pro-THR, n Anti-THR, n

year (% A) Key event (% A) Examples (% A) Examples

September 386 E-cigarette and Vaping 282 “What "vaping epidemic’? Vaping 73 “I don’t understand how

2019 Associated Lung Industry helped me stop smoking after 30 y. ppl can say I didn’t know
(EVALI) outbreak and That’s not an epidemic.” nicotine was in the vape.
calls for flavored vape Do y’all not read? It’s not
bans a secret”

November 349 (-3.9) US FDAY authorizes 248 (-5.3) “Using General Snus instead of 85 (+19.7) “You’re promoting snus

2019 General Snus under cigarettes puts you at a lower risk as a safer alternative? Are
MRTP® of mouth cancer, heart disease. you fxxxx retarded?”

#TobaccoHarmReduction.”

May 2020 429 (+22.9) EUY menthol cigarette 221 (-10.9) “Smokers might respond better toa 193 (+127.1) “Menthol marketing
ban and NY€ State menthol ban if they had clear misleads young people.
flavored vape ban alternatives.” FDA should act like MA

and prevent further
disease.”

May 2021 699 (+62.9) WHO’s! World No 227 (+2.7) “WHO should embrace innovation 445 (+130.6) “ERS supports WHO

Tobacco Day: “Commit and include THR in its strategy. FCTC but does not

to Quit”

Learn about #HarmReduction.”

recommend THR as a
population-based
strategy.”
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Month and Total posts, n Pro-THR, n Anti-THR, n

year (% A) Key event (% A) Examples (% A) Examples

May 2022 472 (+32.5) FDA orders JUUL to halt 95 (+58.1) “Flavor bans have no effect. Will 348 (+21.8) “JUUL & Zyn are just
sales anti-vaping zealots ever admit THR diet versions of Big

works?” Tobacco.”

May 2023 1099 (+284.3) WHO’s World No 522 (+141.7)  “Drop political agendas & embrace 559 (+863.8) “Public health officials
Tobacco Day: “Grow #HarmReduction. Smokers’ lives allow harmful products
food, not tobacco” matter more than your [WHO] like ecigs for kids who

funding.” never smoked.
#NotHarmReduction”
September 274 (+29.2) Cancer awareness month 241 (+36.9) “Countries like Sweden, England, 29 (-3.3) “Beat the odds against
2023 and New Zealand are showing cancer! Here’s why

success in reducing cancer through
tobacco harm reduction—why
aren’t others following?”

quitting all tobacco—
including vaping—is the
safest path.”

4THR: tobacco harm reduction.

YEDA: US Food and Drug Administration.
“MRTP: modified risk tobacco product.
4EU: European Union.

°NY: New York.

fWHO: World Health Organization.

Figure 2 also shows the pro-THR to anti-THR ratio over time
between July 2019 and December 2023. Ratios consis-
tently above 1.0 indicate that pro-THR voices outnumbered
anti-THR voices throughout most of the period. Peaks in
mid-2022, mid-2023, and September 2023 reflect moments of
particularly strong pro-THR dominance. The trend, however,
also reveals fluctuations, with lower ratios in mid-2020,
late-2021, and mid-2023. A sharp decline in December
2023 marks the only point where anti-THR voices overtook
pro-THR voices in the dataset.

Ratios above 1.0 indicate that pro-THR posts outnumbered
anti-THR, as shown in Figure 2. The first notable peak
occurred in November 2019 (n=349), following the FDA’s
first-ever decision to authorize the marketing of Swedish
Match’s General Snus as an MRTP on October 22, 2019
[59]. Anti-THR valence increased (n=85, +19.7%), with more
posts condemning the promotion of snus as a safer alternative
to smoking, while pro-THR valence remained the majority
(n=248,-5.3%).

Figure 2. Pro- to anti-THR ratio of tobacco harm reduction discourse over time (July 2019-December 2023). THR: tobacco harm reduction.
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Ratio (Pro/Anti)
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Jan 2020

The second peak emerged in May 2020 (n=429, +22.9%),
coinciding with the implementation of the European Union’s
ban on menthol cigarettes [60] and New York State’s ban
on flavored nicotine vapor products [61]. Both pro-THR
(n=221, -10.9%) and anti-THR (n=193, +127.1%) narratives
responded strongly. Pro-THR posts advocated for alternative

https://www jmir.org/2025/1/e77676

Jan 2022

May 2022  Sep 2022  Jan 2023 May 2023  Sep 2023  Jan 2024

Time

options for menthol smokers, while anti-THR posts argued
that flavored products have been used to target youth.

A larger peak appeared in May 2021 (n=699, +62.9%),
driven by global discourse surrounding the WHO’s World
No Tobacco Day campaign titled “Commit to Quit” [62].
Anti-THR valence rose sharply (n=445, +130.6%), and
pro-THR posts increased modestly (n=227, +2.7%).
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In May 2022, discourse spiked again (n=472, +32.5%)
following major events, such as World No Tobacco Day and
the FDA’s issuance of marketing denial orders for JUUL
Labs Inc, which mandated a halt to the company’s sales
and distribution [63]. Pro-THR posts (n=95, +58.1%) surged,
with many emphasizing the harm reduction potential of JUUL
products. Anti-THR valence also increased (n=348, +21.8%),
including critiques of JUUL and broader tobacco industry
tactics.

The most substantial spike occurred in May 2023 (n=1099,
+284.3%), once again linked to World No Tobacco Day, this
time themed “Grow food, not tobacco” [64]. Both anti-THR
(n=559, +863.8%) and pro-THR (n=522, +141.7%) valence
intensified. Pro-THR posts advocated THR as a viable
public health strategy while anti-THR messages criticized
the continued access to newer products, particularly among
youth.

The final observed peak occurred in September 2023
(n=274, +29.2%), coinciding with broader discourse tied to
Cancer Awareness Month. Pro-THR valence increased by
36.9% (n=241), with many highlighting THR as a cancer
prevention strategy. In contrast, anti-THR valence (n=29,
—3.3%) continued to advocate for the cessation of all tobacco
and nicotine products in the context of cancer prevention.

Jun et al

Industry and THR Advocate Participation

Table 4 presents the distribution of participation in THR-rela-
ted posts by industry and THR advocates, disaggregated
by year, region, economy, and country. Posts authored by
the Big 4 accounted for 1.1% (193/17,361) of the dataset.
The most active accounts included @SmokeFreeFdn (PMI’s
Smoke-Free Foundation; n=53, 27.5%), @AltriaScience
(PMI’s parent company; n=45, 23.3%), @InsidePMI (n=27,
14%), @BAT_Sci (n=20, 104%), and @BATplc (n=17,
8.8%). Other contributors included @BE_BAT_official,
@EUOffice_BAT, @ImperialBrands, @PhilipMorrisMY,
@philipmorrisza, @ploom_uk (JTT’s heated tobacco brand),
and @PMIScience. Participation by the Big 4 peaked in 2022
(63/2942, 2.1%) and was relatively stable in other years,
ranging from 0.3% (6/2054) in 2019 to 1.1% (55/5057)
in both 2020 and 2023. Although limited in volume, Big
4 accounts played a visible role in shaping THR dis-
course. Posts from other tobacco manufacturers and retailers
contributed 4.9% (849/17,361) of the dataset, peaking at 6.8%
(199/2942) in 2022. THR advocates contributed to 42.8%
(7426/17,361) of posts, with steadily increasing participation
from 28% (575/2054) in 2019 to 59.6% (3014/5057) in 2023.

Table 4. Participation of industry and THR?® advocates by year, geographic location, and income level.

Account type Post content
By industry By THR advocates Newer product appearance ~ Marketing attempt
By Big 4 By makers or retailers
Total, n (%) 193 (1.1) 849 (4.9) 7426 (42.8) 6881 (39.6) 2724 (15.7)
Time, n (%)
2019 (n=2054) 6(0.3) 95 (4.6) 575 (28) 1169 (56.9) 211 (10.3)
2020 (n=3578) 38(1.1) 193 (5.4) 1325 (17) 1653 (46.2) 439 (12.3)
2021 (n=3730) 31(0.8) 126 (3.4) 1381 (37) 1310 (35.1) 445 (11.9)
2022 (n=2942) 63 (2.1) 199 (6.8) 1131 (38.4) 1018 (34.6) 419 (14.2)
2023 (n=5057) 55 (1.1) 236 (4.7) 3014 (59.6) 1731 (34.2) 1210 (23.9)
Pearson chi-square (df) 43.7° (4) 433b (4) 889.3% (4) 44535 (4) 381.1° (4)
Region, n (%)
Africa (n=468) 0 (0) 5(1.1) 169 (36.1) 90 (19.2) 48 (10.3)
Asia (n=1924) 2(0.1) 4(0.2) 300 (15.6) 253 (13.1) 339 (17.6)
Oceania (n=1234) 0 (0) 0 (0) 822 (66.7) 587 (47.6) 87(7.1)
Europe (n=1933) 67 (3.5) 180 (21.3) 1104 (57.1) 1048 (54.3) 239 (12.4)
North America (n=8553) 79 (0.9) 462 (54.4) 3473 (40.6) 3732 (43.6) 1468 (17.2)
South America (n=10) 0 (0) 0 (0) 0 (0) 5(50) 2 (20)
Pearson chi-square (df) 139.6" (6) 265.9° (6) 1099.9° (6) 9259 (6) 118.2° (6)
Economy, n (%)
High (n=11,739) 146 (1.2) 634 (5.4) 5396 (46) 5370 (45.7) 1805 (15.4)
Upper middle (n=2062) 2(0.8) 17 (7) 372 (18) 257 (12.5) 333 (16.1)
Lower middle (n=244) 0 (0) 1(04) 60 (24.6) 80 (32.8) 46 (18.9)
Low (n=72) 0 (0) 0 (0) 40 (55.6) 8 (11.1) 0 (0)
Pearson chi-square (df) 2820 (3) 126.2° (3) 638.5 (3) 867.1° (3) 18.6° (3)

Top 11 countries, n (%)
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Account type Post content
By industry By THR advocates Newer product appearance ~ Marketing attempt
By Big 4 By makers or retailers
United States (n=8090) 79 (1.0) 428 (5.3) 3344 (41.3) 3486 (43.1) 1414 (17.4)
India (n=1484) 0 (0) 1(0.1) 255 (17.2) 169 (11.4) 261 (17.6)
United Kingdom (n=1403) 52 (3.7) 148 (10.5) 902 (64.3) 812 (57.9) 181 (12.9)
Australia (n=1139) 0 (0) 0 (0) 768 (67.4) 522 (45.8) 76 (6.7)
Canada (n=439) 0(0) 25(5.7) 126 (28.7) 233 (53.1) 59 (134)
Pakistan (n=207) 0 (0) 0 (0) 18 (8.7) 14 (6.8) 34 (16.4)
Nigeria (n=139) 0 (0) 0 (0) 38(27.3) 28 (20.1) 9(6.5)
South Africa (n=121) 0 (0) 5@4.1) 53 (43.8) 43 (35.5) 17 (14)
Germany (n=115) 0 (0) 7(6.1) 53 (46.1) 68 (59.1) 10 (8.7)
Kenya (n=111) 0 (0) 0 (0) 41 (36.9) 9(8.1) 19 (17.1)
New Zealand (n=95) 0 (0) 0 (0) 54 (56.8) 65 (68.4) 11(11.6)
4THR: tobacco harm reduction.
bp<.001
Posts mentioning newer products appeared in 39.6% presence of THR advocates (y24=638.5), product (y?3=867.1),

(6881/17,361) of the dataset, most frequently in 2019
(1169/2054, 56.9%) and declining to 34.2% (1731/5057)
by 2023. Marketing attempts were identified in 15.7%
(2724/17,361) of posts, increasing notably from 10.3%
(211/2054) in 2019 to 23.9% (1210/5057) in 2023, reflect-
ing a shift toward more promotional communication. These
year-over-year changes were statistically significant (P<.001).

Regionally, North America accounted for more than half
of the industry posts (462/8553, 54.4%) and product mentions
(3732/8553, 43.6%), while Europe had the highest proportion
of Big 4 content (67/1933, 3.5%) and product appearance
(1048/1933, 54.3%). Oceania and Europe had the strongest
THR advocate presence (822/1234, 66.7% and 1104/1933,
57.1%, respectively). Asia stood out for its relatively higher
share of marketing attempts (339/1924, 17.6%). All regional
variations in participation and content were statistically
significant (P<.001).

By economic classification, high-income countries
accounted for the highest levels of both Big 4 (146/11,739,
1.2%) and other industry (634/11,739, 5.4%) participation,
as well as THR advocacy (5396/11,739, 46%). Upper-mid-
dle-income countries showed moderate engagement by the
industry (17/2062, 7%) and THR advocates (372/2062,
18%), while low-income countries—though representing a
small share of the sample—had the highest proportion of
THR advocates (40/72, 55.6%) and no Big 4 participation.
Lower-middle-income countries, by contrast, had the highest
rates of product mentions (80/244, 32.8%) and marketing
attempts (46/244, 18.9%) despite low overall activity. The

and marketing attempt (y23=18.6) all differed significantly
across income levels.

Among the top 11 countries, the United States posted the
highest levels of tobacco industry participation (428/8090,
53%) and Big 4 presence (79/8090, 1%). The United
Kingdom, Australia, and New Zealand demonstrated high
levels of THR advocacy (64.3%-67.4%) and frequent product
mentions but little to no industry involvement. Pakistan and
Nigeria, despite lacking direct Big 4 or industry participation,
had relatively high rates of product appearance and marketing
attempts.

Themes in Pro- and Anti-THR Narratives

Prominent themes emerged from both pro- and anti-THR
valence groups during the thematic analysis (RQ4).

Pro-THR Narratives

Overall

Among pro-THR posts, 8 distinct themes emerged. A total
of 6885 posts were assigned a single theme, 1701 had
2 themes, and 9 posts were coded with more than 3
themes. Frequently used hashtags included: #HarmReduc-
tion (n=2151), #TobaccoHarmReduction (n=1392), #Vap-
ing (n=1091), #VapingSavesLives (n=609), #THR (n=562),
#Vape (n=515), #CancerMoonshot (n=506), #WeVapeWe-
Vote (n=456), #Tobacco (n=439), and #SaferNicotine
(n=270). Table 5 presents each theme and inclusion and
exclusion criteria alongside illustrative excerpts.

Table 5. Pro-THR? narratives: Key themes, inclusion and exclusion criteria, and examples.b

Theme Posts, n (%) Inclusion and exclusion criteria

Representative examples

Advocacy for
Safer
Alternatives

7602 (61.3) Posts that make clear comparative
claims about the safety or risk-
reduction benefits of newer products;
it excludes posts that merely describe

product use without reference to harm

* “Vaping is 95% safer than smoking. It’s called tobacco harm reduction and
our president has made a great choice to not ban life saving devices.”

* ”You’'re just fear mongering, which will keep people smoking deadly
tobacco cigarettes. Vaping is harm reduction for people who smoke.”
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Theme Posts, n (%) Inclusion and exclusion criteria Representative examples
reduction or th.at focus oply on * ”Stop Smoking, Start Vaping’ is a great evidence-based resource for
personal experience, which are smokers and d -
classified under Personal Testimoni- smokers and doctors.
als.
Global 3201 (25.8) Posts that reference specific countries  “Sweden has perfect proof of concept for tobacco harm reduction. But if
Models and or regions and make comparative

Comparative statements about THR policies or
Policy outcomes, while excluding general

Successes endorsements of THR without
geographic or policy comparisons.

Distrust of 1012 (8.2) Posts that explicitly mention

Public Health institutions, agencies, or funders and

Institutions cast doubt on their credibility,

and Financial motives, or financial or political

Influence interests, and it excludes more general
critiques of THR opposition that do
not identify a specific institution or
funding influence.

Endorsement 158 (1.3) Posts that defend adult rights to access

of Industry safer products or argue that youth-

Efforts for centered narratives and regulations

THR unfairly undermine adult autonomy,
while excluding posts that mention
youth or adult use without linking the
argument to autonomy, regulation, or
rights.

Defense of 304 (2.5) Posts that defend adult rights to access
Adult safer products or argue that youth-

Autonomy centered narratives and regulations
and Critique unfairly undermine adult autonomy,
of Youth- while excluding posts that mention
Centered youth or adult use without linking the
Regulation argument to autonomy, regulation, or

rights.

Criticism of
Anti-THR

379 (3.1) Posts that explicitly attack or discredit
anti-THR actors, narratives, or
Narratives as campaigns as deceptive, misleading,
Misinformatio or harmful, and it excludes pro-THR
n advocacy that does not directly

reference or criticize anti-THR actors.

its tobacco control activists only focused on harm,' there would soon be
nothing for them to do.”

* ”Sweden is about to be the first smoke-free country, and their cancer rates
are the lowest in the EU. They embraced THR.”

¢ “Australia’s tobacco control policies -- including extreme hostility toward
#SaferNicotine alternatives -- have achieved this A complete fail. It
hasn’t worked. So now the government is doubling-down on policies that
obviously don’t work.”

* “Countries like Sweden, England, New Zealand, and Japan have reduced
cancer rates by embracing tobacco harm reduction products all with very
little youth use. Time is now to save adults who can’t quit smoking from
cancer, COPD, heart disease and death.”

* “@WHO @[DrPublicHealth] are for sale to the highest funder. They will
now do their best to “whitewash” reputations & push agendas for $ like
denying tobacco #harmreduction that has saved millions of smokers lives.”

e “@MikeBloomberg is spending $150 million per year on tobacco
control to fund NGOs that are required to fight AGAINST tobacco
#HarmReduction. Every @BloombergDotOrg tobacco control grantee is,
thus, OBVIOUSLY biased and has a massive conflict of interest.”

e “Although @FDA has banned 99.9% of vaping products and rejected
tobacco harm reduction, it’s willing to take a sensible harm-reduction
approach with other products. Why the double standard? The agency is run
by hypocrites and motivated by politics.”

¢ "@FDATobacco @CDC...Are US agencies genuinely committed in
encouraging people away from smoking?”

¢ “There is a human right to truth-telling, informed consent, freedom
of choice, and #HarmReduction... BAT is right: Adult access to
#SaferNicotine alternatives to deadly cigarettes is a #HumanRight.”

s "@FCT @WHO [@DrXXs] Instead of being praised for providing safer
alternatives, the tobacco industry is demonized. They’re doing more to
reduce harm than the WHO.”

* ”As smoking has become a worldwide epidemic of addiction and disease,
the companies who caused it now ironically hold the solution. Heated
tobacco, vapes, and pouches are changing the game.”

e I don’t trust tobacco companies, but suspect PMI is shifting as fast as
it can from deadly products to #SaferNicotine alternatives. And YourOrg
[tobacco control advocacy group] is paying tens of millions to prevent
that.”

¢ “@AmericaHeartVA ....Youth vaping is a non-issue, but the greedy
non-profits and governments want you to think it is.”

* ”@CDCTobaccoFree Now we know youth uptake of nic vaping is not
a serious issue the priority must shift to saving adults who smoke from
cancer, COPD, heart disease, and death”

* ”Nobody is suggesting kids vape. But adults shouldn’t be denied
life-saving options because of the bad decisions of a few teens.”

* “@ParentsvsVape Lies. Fake News.You are a healthier world’s worst
enemy. Dehumanizing us may make it easier for you to sleep at night. In
reality, you must own that for millions of adults, vaping flavored nicotine
e-liquids has been the only Tobacco Harm Reduction method that worked
for them.”

¢ ”@[ProfTobaccoControl], You claim vaping equals smoking. That’s false.
Millions of lives are being saved by vaping, it’s time you acknowledge it.
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Theme Posts, n (%) Inclusion and exclusion criteria

Representative examples

Opposition to 121 (1) Posts that directly oppose flavor bans
Flavor Bans or restrictive regulations related to

and THR products, while excluding

Restrictive general advocacy for flavors that does

Policies not explicitly mention bans or
policies.

Personal 113 (0.9) Posts that use first-person narratives

Testimonials to describe a transition from smoking

and Lived to newer products, emphasizing lived

Experience experience and perceived benefits,

and it excludes broader claims about
safety or harm reduction that lack a
personal experiential focus, which are
coded under Advocacy for Safer
Alternatives.

You’'re a racist sexual predator, stick to improving your behavior and leave
our vapes alone!”

”@|[DrPublicHealth] @truthinitiative @TobaccoFreeKids @XXnews you
are running well-funded misinformation campaigns to eliminate the most
effective means of smoking cessation...and you sir, scare me far more than
any tobacco company.”

“Flavored e-liquids helped millions quit. The flavor ban hurts those doing
this to become healthier.”

“@[CongressmanXX] No more taxes/bans on tobacco harm reduction
products. Flavored nicotine vaping and other THR products have reduced
smoking rates to all-time recorded lows. Stop sending smokers to cancer,
copd and death.”

”@|[DocCanada]: BAN ON FLAVORS IN VAPING — AN
IRRESPONSIBLE AND DOGMATIC DECISION.”

“I smoked for 40+ years. I am very healthy now because I Quit Smoking &
started Vaping. Vaping Is proven to be 95% Safer than Smoking!”

”Just realized it’s been a full year since I’ve had a cigarette. Flavored
nicotine vaping is a miracle for former smokers.”

“Every survey of adult nicotine ecig users clearly show 80%-90% prefer
flavors other than tobacco or menthol. I for one use strawberry rice
pudding to disassociate...I don’t want to smoke anymore, took 14 yrs to

find an alternative.”

ATHR: tobacco harm reduction.

bAny personally identifiable information was removed or rephrased (eg, ProfTobaccoControl), including handles of individual authors and portions of

their content.

Theme 1: Advocacy for Safer Alternatives

This theme encompasses the most common pro-THR
narrative, promoting newer products as safer alternatives
to smoking cigarettes. A total of 7602 (61.3%) posts of
pro-THR posts fall in this theme. They position THR as a
pragmatic and innovative strategy for reducing smoking-rela-
ted morbidity and mortality. The discourse often references
scientific studies, regulatory recognitions, such as the FDA’s
MRTP orders, and endorsements from research institutions
like Public Health England and the Royal College of
Physicians. A widely circulated claim within this theme is
that “vaping is 95% less harmful than smoking,” along with
repeated use of language emphasizing reduced risk.

Theme 2: Global Models and Comparative
Policy Successes

This theme highlights the use of international comparisons
to legitimize and promote THR strategies (n=3201, 25.8%
posts). Many pro-THR posts mention specific countries,
most notably Sweden (n=1294), Japan (n=282), the Uni-
ted Kingdom (n=276), New Zealand (n=233), the United
States (n=200), and Australia (n=178). Specific countries
are referenced to illustrate how progressive policy frame-
works, regulatory support, or public health integration of
newer products can lead to lower smoking rates and better
health outcomes. Sweden, for instance, is frequently praised
for its widespread adoption of snus and near smoke-free
status, while the United Kingdom and New Zealand are
cited for their supportive THR policies and clinical guidance.
In contrast, countries like the United States, Australia, and
India are criticized for emphasizing complete cessation or

https://www jmir.org/2025/1/e77676

regulatory barriers that allegedly obstruct THR and perpetu-
ate smoking-related harms. These posts present international
case studies as real-world evidence of THR’s public health
potential. THR advocates (notably many from Australia) use
country-level examples to frame THR as a globally valida-
ted solution and to influence relevant policies within their
regions.

Theme 3: Distrust of Public Health Institutions
and Suspicion of Financial or Political
Influence

This theme reflects pervasive skepticism toward public
health institutions, regulatory agencies, and philanthropic
organizations engaged in tobacco control, particularly in
their stance on THR (1012/, 8.2%). Overall, pro-THR posts
frequently tag or mention organizations such as the WHO
(n=2015), FDA (n=945), US Centers for Disease Control
and Prevention (CDC; n=275), American Lung Associa-
tion (n=442), American Heart Association (n=145), Ameri-
can Cancer Society (n=99), and Bloomberg Philanthropies
(n=298). Of these, many portray these entities as ideologi-
cally rigid, scientifically inconsistent, or financially compro-
mised. They argue that such institutions prioritize political
agendas, donor-driven interests, or tobacco tax revenue over
the adoption of evidence-based THR strategies. Many posts
draw historical comparisons, such as the delayed public
health response to cigarette harms, to frame current resistance
to THR as a continuation of institutional failure. Spe-
cific allegations include ignoring modern scientific consen-
sus, protecting revenue streams like the Master Settlement
Agreement, or upholding abstinence-only frameworks that
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disregard pragmatic public health innovations of THR. The
tone of these posts is accusatory or frustrated, characterizing
opposition to THR as a form of regulatory capture or willful
negligence.

Theme 4: Endorsement of Industry Efforts for
THR

This theme captures posts that mention the industry, including
the Big 4 and other manufacturers or retailers of newer
products, for their contributions to THR by developing
and providing such products (n=158, 1.3%). Although less
frequent than other themes, these posts are notable for their
attempt to reframe industry actors as contributors to, rather
than obstacles in, the future of public health.

These posts in this theme present the industry as
a potential partner in advancing smoking cessation and
public health goals. Praise is often directed at the indus-
try’s innovation, investment in product safety, and market
transitions away from combustible tobacco. While some
posts express residual skepticism about corporate motives,
they argue that rejecting industry participation outright
is counterproductive and rooted in ideological bias rather
than public health pragmatism. These posts commonly
include claims that the industry is “doing more than pub-
lic health institutions” to reduce smoking-related harm or
that the development of newer products represents meaning-
ful progress. Several posts defend industry-funded research,
highlight shifts in product portfolios, or call for public health
actors to engage constructively with these developments
rather than resist them due to institutional distrust.

Theme 5: Defense of Adult Autonomy and
Critique of Youth-Centered Regulation

This theme captures intersecting narratives that minimize
public health concern over youth vaping while defending
the rights of adults to access safer alternatives (n=304, 2.5%
posts). Posts in this category argue that the focus on youth has
been exaggerated and is often manipulated by institutions to
justify restrictive policies, such as flavor bans, tax increases,
and marketing limitations. These measures ultimately harm
adult smokers attempting to transition away from combustible
tobacco. Core to this theme is the belief that THR is not
only a matter of public health but also one of civil liberties,
consumer rights, and human dignity. Many posts express
frustration with what they perceive as paternalistic regulation
and advocate for policies that prioritize the needs of adults.
Hashtags like #WeVapeWeVote and #StopTheBan frequently
appeared in this discourse, reflecting efforts to mobilize adult
users and assert resistance against youth-centered regulatory
frameworks.

Theme 6: Criticism of Anti-THR Narratives as
Misinformation

This theme captures sharp critiques of public health narra-
tives and organizations that oppose THR (n=379, 3.1%).
Posts under this category characterize anti-THR claims,
such as expert warnings, institutional campaigns, or studies
highlighting the risks of newer products, as misinformation,
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fearmongering, or ideologically motivated rhetoric. These
messages assert that anti-THR actors are distorting science,
spreading baseless claims, or intentionally ignoring evidence
to undermine THR. The tone ranges from mocking and
sarcastic to highly indignant or accusatory. Posts often
amplify pro-THR perspectives by discrediting critics and
positioning them as barriers to progress. A defining feature
of this theme is its directness, with posts frequently tagging or
calling out or even offending specific individuals, researchers,
public health agencies, or organizations viewed as oppos-
ing THR. These named targets are accused of promoting
misleading messages, failing to acknowledge scientific data,
or putting lives at risk by resisting access to safer alternatives.
In contrast, posts that defend the reduced risk or cessation
benefits of newer products are celebrated and framed as
honest, evidence-based public health efforts.

Theme 7: Opposition to Flavor Bans and Other
Restrictive Policies

This theme includes pro-THR posts that express explicit
opposition to policies restricting access to flavored e-liquid
products particularly (121, 1%). Many posts in this theme
argue that such regulations, ranging from flavor bans and
taxation to vape mail prohibitions and licensing restrictions,
are counterproductive, ideologically motivated, or harmful
to public health. THR advocates frequently cite flavored
products as essential tools in their own or others’ smok-
ing cessation journeys. These posts often emphasize adult
preferences for nontobacco flavors and reject the notion
that flavors are designed solely to appeal to youth. Instead,
they argue that removing flavored options may drive users
back to cigarette smoking, reversing THR gains. Posts
within this theme frequently express frustration with public
health agencies, such as the FDA or WHO, or local and
national governments, positioning flavor bans as violations of
consumer autonomy and setbacks to smoking cessation.

Theme 8: Personal Testimonials and Lived
Experience

This theme captures first-person narratives in which
individuals describe their personal success using newer
products, most commonly vaping. A total of 113 (0.9%)
posts were classified under this theme. These posts typically
recount how switching to these alternatives helped them
quit smoking, improve their health, or enhance their overall
quality of life after struggling with traditional cessation
methods. Messages in this theme are grounded in lived
experience and emotional reflection, often conveying a sense
of relief, gratitude, or empowerment. Many portray THR as
a turning point after repeated failures with other approaches,
highlighting its value as a practical, real-world solution rather
than an abstract policy ideal.

Although this theme sometimes overlaps with broader
advocacy narratives found in Theme 1 (Advocacy for Safer
Alternatives), it is distinguished by its testimonial tone and
emphasis on personal transformation rather than scientific
or institutional endorsement. The testimonial format may
indicate attempts to humanize the THR debate, framing it as
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a grassroots movement led by individuals who have directly

experienced its benefits.

Anti-THR Narratives

Jun et al

had 2 themes. No posts were coded with more than
3 themes. Among anti-THR posts, the most used hash-
tags included: #WorldNoTobaccoDay (n=844), #Tobacco
(n=303), #QuitSmoking (n=257), #NoTobaccoDay (n=189),

Overview

#NoTobacco (n=187), #CommitToQuit (n=166), #World-
NoTobaccoDay2021 (n=156), #SayNoToTobacco (n=151),
Of the 3925 posts classified as anti-THR valence, 2208 #NoSmoking (n=123), and #Health (n=118) (see Table 6).

posts were assigned a single theme while 674 posts

Table 6. Anti-THR? narratives: key themes, inclusion and exclusion criteria, and examples.

Theme Post, n (%) Inclusion and exclusion criteria Representative examples

Calls to Quit 1955 (49.8) Posts that explicitly call for individuals to * Say no to tobacco. Be the generation that breaks the chain of

and Tobacco- quit all forms of tobacco and nicotine use addiction. #TobaccoFreeGeneration

Free Messaging or endorse tobacco-free goals, often using . .
motivational language or global campaign * World No Tobacco Day is observed to encourage people to quit
hashtags, such as #WorldNoTobaccoDay, tobacco use. Let’s commit to a healthier future. #CommitToQuit
while excluding posts that focus solely on * Join us in building a #TobaccoFree world. Quit smoking today for
industry critique or health risks without a 2 healthier tomorrow!
direct cessation call.

Health and Safety 865 (22) Posts that highlight health risks of newer  Think vaping is harmless? Think again. It’s not just water vapor—

Concerns About produ'cts—such as lung injuries, t.0x1c there are real health risks.

Newer Products chemical exposure, or long-term illness— . I . .
often cite scientific or regulatory sources, * Vaping may seem safer, but it’s linked to lung injuries and toxic
while excluding posts that center chemical exposure.
primarily on youth behavior or addiction * @[Researcher@Harvard] warns: e-cigarettes are not safe. Don’t
progression. fall for the marketing.

Youth 384(9.8) Posts that focus on tobacco or nicotine * Flavored vapes are targeting kids. This is a crisis that demands

Protection and use among youth, framing newer products immediate action

Gateway as a gateway to smoking or addiction and . . o

Concerns calling for protective measures, while » Teen vaping is a gateway to lifelong addiction. Ban these products
excluding posts that discuss general now!
health risks without making youth the e @TruthInitiative: We must protect our youth from Big Tobacco’s
central concern. new tricks.

Support for 326(8.3) Posts that explicitly support strong policy * India has banned e-cigarettes, a strong move to protect youth from

Comprehensive and legal'interveptions, such as ban§, the new nicotine trap.

Bans and taxes, or international frameworks like . . .

Regulatory Action WHO FCTCP, while excluding posts that » Countries must enforce stronger regulations on vaping to protect
promote cessation at the individual level public health. #HealthForAll
without referencing regulatory or legal * We support WHO in its fight against tobacco. Comprehensive
action. legislation is essential.

Distrust of the 45(1.1) Posts that name and criticizde industry * Influencers & freebies: Big Tobacco’s push to hook the next

C

Tobacco Industry actors, such as PMI", BAT", or JUUL, generation. They re just after profit, not health.

and Profit Motives portraying their THR efforts as profit- , .
driven or deceptive, while excluding posts * @[VapelndustryWorker] you shouldn’t allow tobacco companies
that critique THR products in general to rebrand vaping as safe. It’s not.
without linking concerns to corporate » Big Tobacco’s safer’ alternatives are just their way of keeping
intent or manipulation. you addicted

* FCTCS5.3 is more important than ever in the extreme marketing
war of Philip Morris with cigarettes and alternative dangerous
tobacco products

Moral and Ethical 26 (0.7) Posts that frame nicotine use as a moral, o

Imperatives to End
Tobacco Use

ethical, cultural, or religious issue,
arguing that tolerating or promoting
nicotine violates collective responsibili-
ties to protect public health, while
excluding posts that oppose nicotine only
on health or regulatory grounds.

World No Tobacco Day is observed around the world every year
on 31 May. What WHO is doing to fight the tobacco epidemic,
and what people around the world can do to claim their right to
health and healthy living and to protect future generations.

Join the global movement on World No Tobacco Day! Let’s
empower individuals worldwide to say NO to tobacco and YES to
a healthier future. Together, we can build a smoke-free world and
protect future generations’ well-being.

ATHR: Tobacco harm reduction.

b WHO FCTC: World Health Organization’s Framework Convention on Tobacco Control.

CPMI: Philip Morris International.
dBAT: British American Tobacco.
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Theme 1: Calls to Quit and Tobacco-Free
Messaging

This theme represents the most dominant narrative in
anti-THR posts, capturing 1955 (49.8%) posts of the anti-
THR posts. Posts in this category center on explicit calls
for individuals to quit all forms of tobacco and nicotine use,
often emphasizing the urgency of cessation as a public health
imperative. The messaging is frequently motivational, using
language, such as “quit,” “say no,” and “stop now,” and often
draws from or reinforces official tobacco control campaigns.
Many posts align closely with global initiatives, such as
World No Tobacco Day, prominently featuring hashtags
like #QuitTobacco, #CommitToQuit, and #WorldNoTobacco-
Day. These posts promote cessation as the only legitimate
and healthy path forward, contrasting sharply with THR
approaches. They often present a tobacco-free future as both a
moral ideal and a collective societal goal. Organizations, such
as public health agencies, government entities, and non-gov-
ernmental organizations, were especially active in this theme.
Overall, Theme 1 serves as a central pillar of anti-THR
discourse by reinforcing complete cessation messaging and
institutional public health goals.

Theme 2: Health and Safety Concerns About
Newer Products

This theme includes posts that highlight general health risks
of newer products, such as respiratory complications, toxic
chemical exposure, or long-term illness, often citing scientific
studies, regulatory advisories, or investigative journalism.
Posts often used language like “vaping is not safe,” “toxic,”
or “these products harm youth,” and expressed skepticism
toward products with THR claims (n=865, 22%).

Theme 3: Youth Protection and Gateway
Concerns

This theme included posts that focused on tobacco or nicotine
use among youth and adolescents, framing vaping as a
gateway to smoking or a source of early addiction (n=384,
9.8%). Inclusion was based on the use of youth-centered
language (eg, “teen,” “epidemic,” “crisis,” and “protect our
kids”) and appeals to parents, educators, or policymakers.
Posts frequently referenced teen vaping statistics, school-rela-
ted concerns, and calls for regulatory action, such as flavor
bans.

9 ]

Theme 4: Support for Comprehensive Bans
and Regulatory Action

This theme emphasized the importance of strong legal and
policy interventions to reduce the use of newer products
(n=326, 8.3%). Support was expressed for measures, such as
bans on flavored products, higher taxes, plain packaging, and
marketing restrictions. Many posts referenced global health
governance frameworks, including the WHO FCTC and the
United Nations Sustainable Development Goals, particu-
larly those addressing noncommunicable disease prevention.
Common phrases included “protect public health,” “tobacco
kills,” and “ban nicotine products.” Posts frequently framed
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regulation as an urgent moral and governmental responsibil-
ity.

Theme 5: Distrust of the Tobacco Industry and
Profit Motives

This theme captured deep skepticism toward the tobacco
industry’s involvement in promoting THR (n=45, 1.1%).
Posts framed companies, such as PMI, BAT, Altria, and
JUUL as driven not by public health goals but by profit
and addiction maintenance. Some drew on the industry’s
legacy of deception to argue that newer products are part of
a rebranding campaign aimed at preserving market dom-
inance and addicting the next generation. Critiques targe-
ted marketing strategies, such as influencer campaigns and
flavor promotions, often portraying them as manipulative and
harmful. Regulatory references, including Article 5.3 of the
WHO FCTC, were invoked to underscore the need to shield
public health policy from industry interference.

Representative messages included: “Big Tobacco’s push
to hook the next generation. They’re just after profit, not
health”; “Big Tobacco’s ‘safer’ alternatives are just their way
of keeping you addicted”; and “FCTC5.3 more important than
ever in the extreme marketing war of Philip Morris.”

Theme 6: Moral and Ethical Imperatives to End
Nicotine Use

Closely tied to the previous theme, these posts in this theme
framed all forms of nicotine use as a moral issue (n=26,
0.7%). Posts argued that the continued promotion or tolerance
of nicotine violates ethical obligations to safeguard public
health and community well-being. Messages often invoked
collective responsibility, with phrases such as “we must
protect future generations” or “no compromise on nicotine.”
Some posts carried religious or cultural undertones, asserting
that nicotine use is inherently harmful and socially unaccepta-
ble.

Discussion

Principal Findings

Concerns regarding THR messaging continue within the
tobacco control community. Critics argue that the tobacco
industry’s THR messaging may undermine comprehensive
tobacco control efforts by creating misconceptions about
the health risks and cessation efficacy of newer prod-
ucts, interfering with cessation campaigns, enhancing the
industry’s reputation, and normalizing tobacco or nicotine
use [45,65]. Additionally, these messages frame the indus-
try as a solution provider rather than a root cause of
the tobacco epidemic, thereby facilitating entry points for
dialogue between industry and policymakers [1,5,66-69].
Such developments may violate the WHO FCTC, which
explicitly recommends excluding industry from health policy
development [14]. Despite the increasing prominence of
THR discourse—both at international forums, such as the
FCTC and across social media platforms—empirical studies
investigating stakeholder narratives on THR in these digital
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spaces remain limited. This study contributes to filling that
gap by offering a comprehensive analysis of global THR
discourse on X, where diverse stakeholders converge and
influence public opinion.

Our findings revealed that pro-THR posts made up the
majority of the discourse, outnumbering anti-THR and neutral
or mixed posts across all years, geographic regions, and most
author types. This is consistent with prior research showing
the dominance of protobacco or provaping content on social
media [35,36,47]. The prevalence of pro-THR messaging can
be partly explained by the high volume of content generated
by THR advocates, the industry and industry affiliates, and
tobacco users. However, a notable finding is that even among
groups traditionally seen as skeptical of industry motives—
such as health care providers or scientists (716/1629, 44%)
and tobacco control advocates (84/364, 23.1%)—pro-THR
valence appeared more often than expected. This may reflect
optimism about less restrictive policies or the perceived
potential of newer products to reduce smoking prevalence.
It is also possible that the term “tobacco harm reduction”
is more frequently used by individuals or organizations
predisposed to support the concept, creating a form of
selection bias in discourse. THR opponents may deliberately
avoid the term, opting for broader antitobacco or nicotine-free
language. For instance, the most frequently used hashtags in
anti-THR posts were #WorldNoTobaccoDay, #QuitSmoking,
and #NoTobacco, which emphasized cessation and abstinence
rather than harm reduction.

Individual and organizational voices with anti-THR
perspectives, such as governments, tobacco control organi-
zations, and public health researchers, were less likely to
contribute to THR discourse compared to their pro-THR
counterparts in our data. In this context, while pro-THR
narratives are highly visible on social media, substantial
debate remains regarding the risks, benefits, and appropri-
ate regulation of newer products. A recent study also found
that industry-related users like vape advocates represent most
interactions related to tobacco regulations on social media
platforms; therefore, they are more likely to be amplified
and reach a larger audience [70]. As demonstrated in
previous research, sustained exposure to dominant message
valence on social media can create perceived social norms,
shaping attitudes and behaviors [28,29]. This underscores
the need to amplify evidence-based, independent voices
from governments, tobacco control organizations, and public
health researchers—and to strengthen their collaboration in
the online THR space to ensure diverse perspectives are
represented until more conclusive evidence on THR emerges.

Our comparative thematic analysis revealed clear
distinctions between pro- and anti-THR narratives. Pro-THR
posts emphasized scientific rationalism and personal agency,
frequently citing research findings, scientists, regulatory
decisions, and international policy models, alongside personal
testimonies of successful smoking cessation. Hashtags, such
as #HarmReduction, #VapingSavesLives, and #SaferNicotine
framed THR as an innovative and compassionate solution.
Many of these messages also advocated for consumer rights,
adult autonomy, and equitable access to alternatives. In line
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with these narratives, some researchers and public health
experts also advocated for the potential role of THR in
reducing smoking-related harm.

In contrast, anti-THR narratives—aligned with a public
health and prevention-oriented perspective—relied more on
moral, absolutist, and precautionary messaging. These posts
focused on ending all forms of tobacco and nicotine use,
portraying THR as a smokescreen for continued addiction.
Common hashtags included #CommitToQuit and #Tobac-
coFreeGeneration, reflecting calls for complete cessation.
Prominent themes included appeals to protect youth and
future generations, skepticism toward newer products, and
strong warnings about deceptive marketing by the tobacco
industry. Anti-THR messages often aligned with broader
anti-industry sentiment and expressed support for global
health authorities, such as the WHO.

The volume of THR discourse surged during key events,
such as regulatory announcements, product authorizations or
bans, and global campaigns like World No Tobacco Day.
These peaks were marked by sharp increases in both pro-
and anti-THR posts, indicating that regulatory milestones
serve as catalysts for public engagement and polarization.
Pro-THR advocates framed regulatory approvals as scientific
justifications of THR, whereas anti-THR voices interpreted
the same actions as threats to youth safety and public
health. Notably, during instances of restrictive regulation
or product bans, pro-THR posts shifted their narrative to
emphasize adult autonomy and the need for safer alterna-
tives. Conversely, anti-THR posts reinforced support for such
policies, citing industry manipulation, youth exploitation, and
the potential harms of normalizing nicotine use. World No
Tobacco Day consistently intensified this dichotomy, with
pro-THR advocates accusing the WHO of ignoring evidence-
based harm reduction and anti-THR advocates endorsing the
organization’s approaches.

Our analysis also revealed regional disparities. Pro-THR
sentiment was most concentrated in high-income countries,
particularly Oceania, Europe, and North America. Posts
from Australia and the United Kingdom frequently criticized
what they viewed as outdated or prohibitionist models of
tobacco control. In contrast, anti-THR sentiment was more
common in lower-middle-income countries, such as Pakistan
and Kenya, where newer products are less accessible and
tobacco control efforts may focus more on cessation and
abstinence. These disparities raise concerns about equity
and the global diffusion of THR strategies. In countries
with limited healthcare infrastructure or regulatory capacity,
the adoption of THR messaging, especially when driven
by industry, may lead to confusion or exacerbate health
disparities. Pro-THR messaging may resonate more strongly
in regions where newer products are accessible, the tobacco
industry has an extensive advocacy network, and public
discourse surrounding newer products or policies is more
prominent.

For instance, the US FDA’s MRTP-related decisions and
the surrounding discourse can be misinterpreted and influence
lower-income countries, especially when the industry uses
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these decisions to promote expensive newer products and
their perceived potential. Similarly, a study analyzed news
coverage of the FDA’s MRTP order for IQOS in middle-
and low-income countries and found that nearly half of the
reports contained inaccuracies regarding the authorization
or the product itself, emphasizing economic narratives over
scientific accuracy [71].

The growing presence of industry in the THR discourse
is significant. This aligns with previous research, which
found that much of the social media content related to
tobacco policy, particularly on X, is more indicative of
industry-affiliated users than of genuine public sentiment.
The study cautions researchers to be mindful of the potential
for artificial amplification of industry-driven public relations
and marketing efforts on social media platforms [70]. In
our data, nearly 40% of pro-THR posts referenced specific
names or categories of new products, and over 15% contained
direct marketing attempts. The trend of increasing presence
of the Big 4, tobacco manufacturers and retailers, and THR
advocates should be importantly noted, as it underscores
the industry’s evolving digital strategy in amplifying THR
discourse on social media. These tactics mirror established
marketing approaches on social media [72-75].

This study has several limitations that should be acknowl-
edged. First, we used content analysis to examine THR
discourse on X. While this method is well suited for
identifying patterns and themes across large datasets, it is
subject to coder interpretation and potential bias, which
may affect the accuracy and reliability of thematic categori-
zation. Second, our study was conceptually focused on THR
discourse as a strategic frame and did not include product-
specific terms in the initial keyword query. Although product
names were systematically identified and coded during the
textual analysis, it is possible that some posts discussing
THR solely through product names (while omitting the
term ‘“tobacco”) were not captured by the initial search.
Future research should expand search terms to include brand-
and product-level keywords to maximize coverage of THR
discourse.

Third, our classification of THR advocates is limited
to their affiliations and does not capture the full range
of potential motives within this group. Specifically, we
cannot fully determine whether THR accounts are directly or
indirectly linked to industry influence, for example, through
organizational funding, professional ties, or the circulation
of industry-produced materials. At the same time, independ-
ent actors, such as grassroots consumer advocates, academ-
ics, and public health care professionals may promote THR
outside of direct industry affiliation. This limitation high-
lights the need for caution in interpreting pro-THR content
as homogeneously motivated or organized. Attributing the
prevalence of pro-THR narratives solely to industry influ-
ence would oversimplify the dynamics of the discourse. It
also underscores the importance of distinguishing between
independent advocacy voices and industry-affiliated actors,
as both play distinct roles in shaping the conversation
around THR. This distinction is critical for understanding
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the broader social, scientific, and policy debates surrounding
harm reduction.

Fourth, the dataset was restricted to English-language
posts, which constrains global representation and contributes
to the high concentration of posts from North America and
other high-income countries in our sample. THR discourse
in non-English-speaking contexts, particularly in regions with
high smoking prevalence or distinctive regulatory environ-
ments, may reflect culturally specific perspectives that are
not captured here. Future research should expand multilin-
gual data collection to better represent the diversity of
global discourse. Our analysis was restricted to the July
2019-December 2023 period, which excludes pre-EVALI
(E-cigarette or Vaping Product Use—Associated Lung Injury)
discourse and therefore limits comparisons across pre- and
postcrisis narratives. Fifth, the dataset was drawn exclusively
from X, which does not fully represent the broader social
media environment or public discourse. User demographics,
engagement styles, and discursive practices vary considera-
bly across platforms. Incorporating cross-platform data would
provide a more comprehensive view of public perceptions and
industry influence. Finally, we relied on geotagging provi-
ded by Quid, which estimates country-level origin based on
available metadata. Posts without valid geographic informa-
tion were excluded, reducing the completeness of location-
based findings.

In conclusion, this study offers a comprehensive exami-
nation of global discourse surrounding THR on X, identify-
ing dominant themes, stakeholder participation, and shifts in
message valence over time and across regions. Our find-
ings show that pro-THR valence dominates online conver-
sations, particularly in high-income countries where newer
products are more widely available and industry presence
is substantial. This dynamic has the potential to influence
and potentially mislead THR discourse and policy develop-
ment in low-income countries as the industry expands the
sale of newer products. Additionally, we identified notable
and potentially concerning trends between 2020 and 2023,
including increases in overall THR post volume (from 3578
to over 5057), posts by THR advocates (from 1325 to
3014), mentions of newer products (from 1653 to 1731), and
marketing attempts within THR discourse (from 439 to 1210).
These shifts present new challenges for tobacco regulation
and public health advocacy in the digital space, particularly
in countering the dominance of industry perspectives on
THR and their influence on public understanding and policy
development.

Our findings have both scholarly and practical implica-
tions. From a research standpoint, our findings highlight the
growing presence of THR discourse on X in recent years,
aligning with scholarly perspectives that view social media
platforms as key spaces where public discourse on tobacco-
related policies unfolds, thereby offering valuable data for
examining timely conversations around tobacco policy [48].
Future studies may build on this work by examining the
long-term effects of dominant social media narratives on
consumer behavior, regulatory outcomes, and public trust
in health authorities and other THR stakeholders. From a
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policy perspective, the disproportionate presence of indus-
try-affiliated and pro-THR messaging on digital platforms
underscores the need for greater visibility and responsive-
ness from independent experts, policymakers, and advocacy
organizations, and their stronger collaboration across nations
and regions. Public health campaigns must actively engage
in these digital spaces—not only to correct misinformation
but also to offer clear, evidence-based guidance on THR and
related products for both consumers and policymakers.

Most newer products come with explicit and implicit
THR claims [2]; however, scientific evidence regarding their
relative health risks compared to conventional cigarettes
remains inconclusive. Their effectiveness in aiding smoking
cessation also lacks robust validation, even for those products
that have received MRTP authorization [76-79]. Our findings
point to an urgent need for communication strategies that
are responsive to both the persuasive strength of pro-THR
narratives and the underrepresentation of anti-THR messag-
ing.

Our research indicates that online THR discourse is
increasingly shaped by a dynamic interplay of forces
beyond industry and government engagement, including
THR advocates who call for stronger scientific evidence
on traditional tobacco control measures, as well as broader
shifts in societal attitudes toward nicotine and tobacco
alternatives. To ensure informed decision-making, tobacco

Jun et al

control authorities should recognize this plurality of drivers,
attend to emerging needs, amplify their presence in online
spaces, and engage directly with contested narratives around
THR. Monitoring social media trends, identifying emerg-
ing frames and actors, and integrating these insights into
tobacco control policy will be critical for countering industry
influence and promoting equitable health outcomes.

Conclusion

This study provides a comprehensive analysis of global
discourse on THR across social media, highlighting the
dominance of pro-THR narratives, particularly in high-
income countries where newer products are widely available
and industry influence is substantial. The increasing visibility
of pro-THR content, coupled with the growth of advocacy
and marketing messages between 2020 and 2023, underscores
how industry and affiliated voices continue to shape public
conversations about THR. Such dynamics risk skewing public
understanding and policy debates, especially in low- and
middle-income countries where independent public health
communication remains limited. Our findings also emphasize
the need for tobacco control stakeholders to actively engage
in digital spaces to counter misinformation, amplify evidence-
based perspectives, and ensure balanced representation in
global THR discourse.

53

Acknowledgments

This study was funded by the Big Data and Health Science Center’s Pilot Project Program at the University of South Carolina
(Aug 2023—-Aug 2024; principal investigator: JJ; award amount: US $20,000). The funder had no involvement in the study
design, data collection, analysis, interpretation, or the writing of the manuscript. No other external funding was received.

Data Availability
The anonymized dataset used for analysis is available from the corresponding author on reasonable request.

Conflicts of Interest
None declared.

Checklist 1

STROBE checklist.
[DOCX File (Microsoft Word File), 17 KB-Checklist 1]

References

1. Tobacco harm reduction. Tobacco Tactics. 2022. URL.: https://www tobaccotactics.org/article/harm-reduction/
[Accessed 2025-10-19]

2. Warner KE. How to think—not feel —about tobacco harm reduction. Nicotine Tob Res. Sep 19, 2019;21(10):1299-1309.
[doi: 10.1093/ntr/nty084] [Medline: 29718475]

3. Hatsukami DK, Carroll DM. Tobacco harm reduction: past history, current controversies and a proposed approach for
the future. Prev Med. Nov 2020;140:106099. [doi: 10.1016/j.ypmed.2020.106099] [Medline: 32335031]

4. Ramirez E, Bulim ID, Kraus JM, Morita J. Use of public school immunization data to determine community-level
immunization coverage. Public Health Rep. 2006;121(2):189-196. [doi: 10.1177/003335490612100214] [Medline:
16528953]

5. Jackler RK. Propaganda crusades by Philip Morris International & Altria: “Smoke-Free Future” & “Moving Beyond
Smoke” campaigns. Stanford Research Into the Impact of Tobacco Advertising (SRITA); 2022. URL: https://tobacco-
img.stanford.edu/wp-content/uploads/2022/03/02103210/PMI-SFF-White-Paper-3-2-2022F-.pdf [Accessed 2025-10-29]

6.  WHO study group on tobacco product regulation: report on the scientific basis of tobacco product regulation: eighth
report of a WHO study group. World Health Organization; 2021.

https://www jmir.org/2025/1/e77676 J Med Internet Res2025 | vol. 27 1 €77676 | p. 21

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v27i1e77676_app1.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e77676_app1.docx
https://www.tobaccotactics.org/article/harm-reduction/
https://doi.org/10.1093/ntr/nty084
http://www.ncbi.nlm.nih.gov/pubmed/29718475
https://doi.org/10.1016/j.ypmed.2020.106099
http://www.ncbi.nlm.nih.gov/pubmed/32335031
https://doi.org/10.1177/003335490612100214
http://www.ncbi.nlm.nih.gov/pubmed/16528953
https://tobacco-img.stanford.edu/wp-content/uploads/2022/03/02103210/PMI-SFF-White-Paper-3-2-2022F-.pdf
https://tobacco-img.stanford.edu/wp-content/uploads/2022/03/02103210/PMI-SFF-White-Paper-3-2-2022F-.pdf
https://www.jmir.org/2025/1/e77676

JOURNAL OF MEDICAL INTERNET RESEARCH Jun et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Ballweg G, Gray N. United States 2021 Tobacco Industry Interference Index: the US implementation of Article 5.3 of
the World Health Organization Framework Convention on Tobacco Control in 2020 versus 2019. Tob Prev Cessation.
Dec 10, 2021;7(Supplement):17. [doi: 10.18332/tpc/143626]

Kong G, Morean ME, Cavallo DA, Camenga DR, Krishnan-Sarin S. Reasons for electronic cigarette experimentation
and discontinuation among adolescents and young adults. Nicotine Tob Res. Jul 2015;17(7):847-854. [doi: 10.1093/ntr/
ntu257] [Medline: 25481917]

Perkins KA, Karelitz JL, Freeman B. Acute perceptions of preferred cigarettes when blinded to brand. Tob Control. May
2019;28(3):311-316. [doi: 10.1136/tobaccocontrol-2018-054388] [Medline: 29991640]

Unsmoke your world. Philip Morris International. 2020. URL: https://www.unsmokeyourworld.com/en/get-involved.
html [Accessed 2025-10-19]

Robertson L, McGee R, Marsh L, Hoek J. A systematic review on the impact of point-of-sale tobacco promotion on
smoking. Nicotine Tob Res. Jan 2015;17(1):2-17. [doi: 10.1093/ntr/ntul68]

Hird TR, Gallagher AWA, Evans-Reeves K, et al. Understanding the long-term policy influence strategies of the tobacco
industry: two contemporary case studies. Tob Control. Mar 2022;31(2):297-307. [doi: 10.1136/tobaccocontrol-2021-
057030] [Medline: 35241603]

FCTC/COP/8 report of the expert group on tobacco advertising, promotion and sponsorship: depiction of tobacco in
entertainment media. conference of the parties to the WHO Framework Convention on Tobacco Control, eighth session.
World Health Organization; 2018. URL: https://tinyurl.com/46bSemum [Accessed 2025-10-29]

Guidelines for Implementation of Article 53: Tobacco Industry Interference with Public Health Policy. WHO Framework
Convention on Tobacco Control; 2013. URL: https://fctc.who.int/resources/publications/m/item/guidelines-for-
implementation-of-article-5.3 [Accessed 2025-10-29]

Parascandola M. Public opinion, public policy, and smoking: the transformation of American attitudes and cigarette use,
1890-2016 (review). Bull Hist Med. 2018;92(1):215-217. [doi: 10.1353/bhm.2018.0014]

Gilmore AB, Fooks G, Drope J, Bialous SA, Jackson RR. Exposing and addressing tobacco industry conduct in low-
income and middle-income countries. Lancet. Mar 14, 2015;385(9972):1029-1043. [doi: 10.1016/S0140-6736(15)60312-
9] [Medline: 25784350]

Ferrara P, Shantikumar S, Cabral Verissimo V, et al. Knowledge about E-cigarettes and tobacco harm reduction among
public health residents in Europe. Int J Environ Res Public Health. Jun 12,2019;16(12):2071. [doi: 10.3390/
ijerph16122071] [Medline: 31212756]

Sabg G, Lund I. Public support for further regulating smoking, snus and e-cigarettes in Norway, and its associations
with risk perceptions and tobacco use. Int J Drug Policy. Mar 2022;101:103559. [doi: 10.1016/j.drugpo.2021.103559]
[Medline: 34952281]

E-cigarettes could be prescribed on the NHS in world first. GOV.UK. 2021. URL: https://www.gov.uk/government/
news/e-cigarettes-could-be-prescribed-on-the-nhs-in-world-first [Accessed 2025-10-19]

E-cigarettes around the world. Reuters. 2024. URL: https://www reuters.com/business/healthcare-pharmaceuticals/e-
cigarettes-around-world-2023-12-19/ [Accessed 2025-10-20]

Brown JL, Clegg Smith K, Welding K, Barnoya J, Cohen JE. Innovations that harm: tobacco product and packaging in
low-income and middle-income countries. BMJ Innov. Jan 2023;9(1):23-26. [doi: 10.1136/bmjinnov-2021-000865]
Cohen JE, Grilo G, Czaplicki L, et al. Low-income and middle-income countries leading the way with tobacco control
policies. BMJ Innov. Jan 2022;8(1):4-8. [doi: 10.1136/bmjinnov-2021-000857]

Duren M, Atella L, Welding K, Kennedy RD. Nicotine pouches: a summary of regulatory approaches across 67
countries. Tob Control. Feb 7, 2023:tc-2022-057734. [doi: 10.1136/tc-2022-057734] [Medline: 36750358]

Gravely S, Fong GT, Cummings KM, et al. Awareness, trial, and current use of electronic cigarettes in 10 countries:
findings from the ITC Project. Int J Environ Res Public Health. Nov 13,2014;11(11):11691-11704. [doi: 10.3390/
ijerph111111691] [Medline: 25421063]

Hefler M, Freeman B, Chapman S. Tobacco control advocacy in the age of social media: using Facebook, Twitter and
Change. Tob Control. May 2013;22(3):210-214. [doi: 10.1136/tobaccocontrol-2012-050721] [Medline: 23047890]
Lang A, Dhillon K, Dong Q. The effects of emotional arousal and valence on television viewers’ cognitive capacity and
memory. J Broadcast Electron Media. Jun 1995;39(3):313-327. [doi: 10.1080/08838159509364309]

Bolls PD, Lang A, Potter RF. The effects of message valence and listener arousal on attention, memory, and facial
muscular responses to radio advertisements. Communic Res. Oct 2001;28(5):627-651. [doi: 10.1177/
009365001028005003]

Tan C, Lin L, Lim M, Ong SK, Wong ML, Lee JK. Tobacco use patterns and attitudes in Singapore young male adults
serving military national service: a qualitative study. BMJ Open. Sep 2020;10(9):e039367. [doi: 10.1136/bmjopen-2020-
039367]

https://www jmir.org/2025/1/e77676 J Med Internet Res2025 | vol. 27 1 €77676 | p. 22

(page number not for citation purposes)


https://doi.org/10.18332/tpc/143626
https://doi.org/10.1093/ntr/ntu257
https://doi.org/10.1093/ntr/ntu257
http://www.ncbi.nlm.nih.gov/pubmed/25481917
https://doi.org/10.1136/tobaccocontrol-2018-054388
http://www.ncbi.nlm.nih.gov/pubmed/29991640
https://www.unsmokeyourworld.com/en/get-involved.html
https://www.unsmokeyourworld.com/en/get-involved.html
https://doi.org/10.1093/ntr/ntu168
https://doi.org/10.1136/tobaccocontrol-2021-057030
https://doi.org/10.1136/tobaccocontrol-2021-057030
http://www.ncbi.nlm.nih.gov/pubmed/35241603
https://tinyurl.com/46b5emum
https://fctc.who.int/resources/publications/m/item/guidelines-for-implementation-of-article-5.3
https://fctc.who.int/resources/publications/m/item/guidelines-for-implementation-of-article-5.3
https://doi.org/10.1353/bhm.2018.0014
https://doi.org/10.1016/S0140-6736(15)60312-9
https://doi.org/10.1016/S0140-6736(15)60312-9
http://www.ncbi.nlm.nih.gov/pubmed/25784350
https://doi.org/10.3390/ijerph16122071
https://doi.org/10.3390/ijerph16122071
http://www.ncbi.nlm.nih.gov/pubmed/31212756
https://doi.org/10.1016/j.drugpo.2021.103559
http://www.ncbi.nlm.nih.gov/pubmed/34952281
https://www.gov.uk/government/news/e-cigarettes-could-be-prescribed-on-the-nhs-in-world-first
https://www.gov.uk/government/news/e-cigarettes-could-be-prescribed-on-the-nhs-in-world-first
https://www.reuters.com/business/healthcare-pharmaceuticals/e-cigarettes-around-world-2023-12-19/
https://www.reuters.com/business/healthcare-pharmaceuticals/e-cigarettes-around-world-2023-12-19/
https://doi.org/10.1136/bmjinnov-2021-000865
https://doi.org/10.1136/bmjinnov-2021-000857
https://doi.org/10.1136/tc-2022-057734
http://www.ncbi.nlm.nih.gov/pubmed/36750358
https://doi.org/10.3390/ijerph111111691
https://doi.org/10.3390/ijerph111111691
http://www.ncbi.nlm.nih.gov/pubmed/25421063
https://doi.org/10.1136/tobaccocontrol-2012-050721
http://www.ncbi.nlm.nih.gov/pubmed/23047890
https://doi.org/10.1080/08838159509364309
https://doi.org/10.1177/009365001028005003
https://doi.org/10.1177/009365001028005003
https://doi.org/10.1136/bmjopen-2020-039367
https://doi.org/10.1136/bmjopen-2020-039367
https://www.jmir.org/2025/1/e77676

JOURNAL OF MEDICAL INTERNET RESEARCH Jun et al

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Neubaum G, Krimer NC. What do we fear? Expected sanctions for expressing minority opinions in offline and online
communication. Communic Res. Mar 2018;45(2):139-164. [doi: 10.1177/0093650215623837]

Allem JP, Escobedo P, Chu KH, Soto DW, Cruz TB, Unger JB. Campaigns and counter campaigns: reactions on Twitter
to e-cigarette education. Tob Control. Mar 2017;26(2):226-229. [doi: 10.1136/tobaccocontrol-2015-052757] [Medline:
26956467]

Cole-Lewis H, Pugatch J, Sanders A, et al. Social listening: a content analysis of e-cigarette discussions on Twitter. J
Med Internet Res. Oct 27,2015;17(10):e243. [doi: 10.2196/jmir.4969] [Medline: 26508089]

Dai H, Hao J. Mining social media data for opinion polarities about electronic cigarettes. Tob Control. Mar
2017;26(2):175-180. [doi: 10.1136/tobaccocontrol-2015-052818]

Rege SV, Borek H, Holstege CP. Response to do patients require emergency department interventions after prehospital
naloxone? J Addict Med. Apr 1,2021;15(2):176. [doi: 10.1097/ADM.0000000000000715] [Medline: 32804692]
Compretta CE, Fouad M, Sarpong D, et al. A new model for engagement and action mitigating COVID-19 harm in
vulnerable communities: the work of Collaborative Community Engagement Alliance (CEAL) initiatives in three
southern states. Am J Public Health. Jan 2024;114(S51):S33-S36. [doi: 10.2105/AJPH.2023.307486] [Medline:
38207244]

Horsham C, Dutton-Regester K, Antrobus J, et al. A virtual reality game to change sun protection behavior and prevent
cancer: user-centered design approach. JMIR Serious Games. Mar 25, 2021;9(1):e24652. [doi: 10.2196/24652] [Medline:
33764308]

Chen J, Xue S, Xie Z, Li D. Perceptions and discussions of snus on Twitter: observational study. JMIR Med Inform. Aug
29,2022;10(8):e38174. [doi: 10.2196/38174] [Medline: 36036970]

Galimov A, Kirkpatrick MG, Vassey J, et al. Oral nicotine gum discussions on Twitter: content analysis. Nicotine Tob
Res. Mar 22, 2024;26(4):503-507. [doi: 10.1093/ntr/ntad190] [Medline: 37791822]

Grazioli E, Tranchita E, Marrone G, et al. The impact of functional bars and adapted physical activity on quality of life in
chronic kidney disease: a pilot study. Int J Environ Res Public Health. Mar 10, 2022;19(6):3281. [doi: 10.3390/
ijerph19063281] [Medline: 35328973]

Perman-Howe PR, McNeill A, Brose LS, Tildy BE, Langley TE, Robson D. The effect of tobacco control mass media
campaigns on smoking-related behavior among people with mental illness: a systematic literature review. Nicotine Tob
Res. Oct 26,2022;24(11):1695-1704. [doi: 10.1093/ntr/ntac079] [Medline: 35358321]

Zhang W, YiJ,Zhou G, Liu T. Drivers’ decelerating behaviors in expressway accident segments under different speed
limit schemes. Int J Environ Res Public Health. 2022;19(3):1590. [doi: 10.3390/ijerph19031590]

Peeters S, Gilmore AB. Understanding the emergence of the tobacco industry’s use of the term tobacco harm reduction
in order to inform public health policy. Tob Control. Mar 2015;24(2):182-189. [doi: 10.1136/tobaccocontrol-2013-
051502]

Hoffman BL, Wolynn R, Barrett E, et al. Viewer reactions to EVALI storylines on popular medical dramas: a thematic
analysis of Twitter messages. J Health Commun. May 4, 2023;28(5):282-291. [doi: 10.1080/10810730.2023.2201814]
[Medline: 37057592]

Kim SH, Carvalho JP, Davis AC. Talking about poverty: news framing of who is responsible for causing and fixing the
problem. Journal Mass Commun Q. Sep 2010;87(3-4):563-581. [doi: 10.1177/107769901008700308]

Eversman MH. Harm reduction in U.S. tobacco control: constructions in textual news media. Int J Drug Policy. Jun
2015;26(6):575-582. [doi: 10.1016/j.drugpo.2015.01.018] [Medline: 25727451]

Peeters S, Gilmore AB. Transnational tobacco company interests in smokeless tobacco in Europe: analysis of internal
industry documents and contemporary industry materials. PLoS Med. 2013;10(9):e1001506. [doi: 10.1371/journal.pmed.
1001506] [Medline: 24058299]

Legg T, Clift B, Gilmore AB. Document analysis of the Foundation for a Smoke-Free World’s scientific outputs and
activities: a case study in contemporary tobacco industry agnogenesis. Tob Control. Jun 20, 2024;33(4):525-534. [doi:
10.1136/tc-2022-057667] [Medline: 37137700]

Naslund JA, Kim SJ, Aschbrenner KA, et al. Systematic review of social media interventions for smoking cessation.
Addict Behav. Oct 2017;73(3):81-93. [doi: 10.1016/j.addbeh.2017.05.002] [Medline: 28499259]

Dobbs P, Kong G, Lovett K, Henriksen L. Tobacco control policies discussed on social media: a scoping review. Tob
Control. Oct 26, 2024:tc-2024-058824. [doi: 10.1136/tc-2024-058824] [Medline: 39461851]

Paek HJ, Hove T, Jeon J, Kim M. Peer or expert? The persuasive impact of YouTube public service announcement
producers. Int J Advert. 2014;30(1):161-188. [doi: 10.2501/1JA-30-1-161-188]

van der Tempel J, Noormohamed A, Schwartz R, Norman C, Malas M, Zawertailo L. Vape, quit, tweet? Electronic
cigarettes and smoking cessation on Twitter. Int J Public Health. Mar 2016;61(2):249-256. [doi: 10.1007/s00038-016-
0791-2] [Medline: 26841895]

https://www jmir.org/2025/1/e77676 J Med Internet Res2025 | vol. 27 1 77676 | p. 23

(page number not for citation purposes)


https://doi.org/10.1177/0093650215623837
https://doi.org/10.1136/tobaccocontrol-2015-052757
http://www.ncbi.nlm.nih.gov/pubmed/26956467
https://doi.org/10.2196/jmir.4969
http://www.ncbi.nlm.nih.gov/pubmed/26508089
https://doi.org/10.1136/tobaccocontrol-2015-052818
https://doi.org/10.1097/ADM.0000000000000715
http://www.ncbi.nlm.nih.gov/pubmed/32804692
https://doi.org/10.2105/AJPH.2023.307486
http://www.ncbi.nlm.nih.gov/pubmed/38207244
https://doi.org/10.2196/24652
http://www.ncbi.nlm.nih.gov/pubmed/33764308
https://doi.org/10.2196/38174
http://www.ncbi.nlm.nih.gov/pubmed/36036970
https://doi.org/10.1093/ntr/ntad190
http://www.ncbi.nlm.nih.gov/pubmed/37791822
https://doi.org/10.3390/ijerph19063281
https://doi.org/10.3390/ijerph19063281
http://www.ncbi.nlm.nih.gov/pubmed/35328973
https://doi.org/10.1093/ntr/ntac079
http://www.ncbi.nlm.nih.gov/pubmed/35358321
https://doi.org/10.3390/ijerph19031590
https://doi.org/10.1136/tobaccocontrol-2013-051502
https://doi.org/10.1136/tobaccocontrol-2013-051502
https://doi.org/10.1080/10810730.2023.2201814
http://www.ncbi.nlm.nih.gov/pubmed/37057592
https://doi.org/10.1177/107769901008700308
https://doi.org/10.1016/j.drugpo.2015.01.018
http://www.ncbi.nlm.nih.gov/pubmed/25727451
https://doi.org/10.1371/journal.pmed.1001506
https://doi.org/10.1371/journal.pmed.1001506
http://www.ncbi.nlm.nih.gov/pubmed/24058299
https://doi.org/10.1136/tc-2022-057667
http://www.ncbi.nlm.nih.gov/pubmed/37137700
https://doi.org/10.1016/j.addbeh.2017.05.002
http://www.ncbi.nlm.nih.gov/pubmed/28499259
https://doi.org/10.1136/tc-2024-058824
http://www.ncbi.nlm.nih.gov/pubmed/39461851
https://doi.org/10.2501/IJA-30-1-161-188
https://doi.org/10.1007/s00038-016-0791-2
https://doi.org/10.1007/s00038-016-0791-2
http://www.ncbi.nlm.nih.gov/pubmed/26841895
https://www.jmir.org/2025/1/e77676

JOURNAL OF MEDICAL INTERNET RESEARCH Jun et al

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Dizon DS, Florez N, Subbiah V, et al. The impact of large oncology meetings (#ASCO, #AACR, #ASH) and health
equity hashtags (#DEI+) on social media engagement. J Clin Oncol. Jun 1, 2023;41(16_suppl):e23008-e23008. [doi: 10.
1200/JC0O.2023.41.16 _suppl.e23008]

Krabbe LM, Merseburger A, Liew A, et al. MSR150 artificial intelligence (Al) in performing landscape review and
linguistic analysis for curative intent in prostate cancer (PC). Value Health. Dec 2023;26(12):S422. [doi: 10.1016/j.jval.
2023.09.2208]

Ortez M, Widmar NO, Mallory ML, Wolf CA, Bir C. Online media in dairy markets: a US dairy futures market study.
Agric Financ Rev. Jan 19, 2023;83(1):168-185. [doi: 10.1108/AFR-03-2022-0034]

Miller WR. Voyant Tools. 2018. URL: https://voyant-tools.org/ [Accessed 2025-10-20]

Mantey DS, Omega-Njemnobi O, Montgomery L, Kelder SH. Racial and ethnic disparities in adolescent combustible
tobacco smoking from 2014 to 2020: Declines are lagging among non-Hispanic Black youth. Nicotine Tob Res. Jun 21,
2024;26(7):940-947. [doi: 10.1093/ntr/ntae001] [Medline: 38181207]

World economic situation and prospects. United Nations Department of Economic and Social Affairs; 2014.

Clarke V, Braun V. Thematic analysis. J Posit Psychol. May 4, 2017;12(3):297-298. [doi: 10.1080/17439760.2016.
1262613]

Siddiqui ZS, Thanh DND. Using social media for health promotion: a set of guidelines. In: Liamputtong P, editor.
Handbook of Concepts in Health, Health Behavior and Environmental Health. 2025:1-16. [doi: 10.1007/978-981-97-
0821-5 60-1]

FDA grants first-ever modified risk orders to eight smokeless tobacco products. PR Newswire. 2019. URL: https:/www.
prnewswire.com/news-releases/fda-grants-first-ever-modified-risk-orders-to-eight-smokeless-tobacco-products-
300943113.html [Accessed 2025-10-19]

Kanchan S, Gaidhane A. Social media role and its impact on public health: a narrative review. Cureus. Jan
2023;15(1):e33737. [doi: 10.7759/cureus.33737] [Medline: 36793805]

New York State Department of Health announces statewide ban of flavored nicotine vapor products takes effect today.
New York State. 2020. URL: https://health.ny.gov/press/releases/2020/2020-05-18 fl nicotine vapor products ban.htm
[Accessed 2025-10-28]

Commit to quit. World Health Organization. 2021. URL: https://www.who.int/campaigns/world-no-tobacco-day/202
[Accessed 2025-10-19]

FDA denies authorization to market JUUL products. US Food and Drug Administration. 2022. URL: https://www .fda.
gov/news-events/press-announcements/fda-denies-authorization-market-juul-products [Accessed 2025-10-19]

World No Tobacco Day 2023: grow food, not tobacco. World Health Organization. 2023. URL: https://www.who.int/
campaigns/world-no-tobacco-day/2023 [Accessed 2025-10-20]

Givel M. Campaign to counter a deteriorating consumer market: Philip Morris’s Project Sunrise. Public Health (Fairfax).
Feb 2013;127(2):134-142. [doi: 10.1016/j.puhe.2012.11.013]

Daube M, Moodie R, McKee M. Towards a smoke-free world? Philip Morris International’s new Foundation is not
credible. Lancet. Oct 14, 2017;390(10104):1722-1724. [doi: 10.1016/S0140-6736(17)32561-8] [Medline: 29047432]
Goldberg DS, Lederer DJ, MacKenzie EJ, et al. The Phillip Morris Foundation for a smoke-free world: a cause for
concern. Annals ATS. Nov 2018;15(11):1269-1272. [doi: 10.1513/AnnalsATS.201806-414GH]

Legg T, Peeters S, Chamberlain P, Gilmore AB. The Philip Morris-funded Foundation for a Smoke-Free World: tax
return sheds light on funding activities. Lancet. Jun 22,2019;393(10190):2487-2488. [doi: 10.1016/S0140-
6736(19)31347-9] [Medline: 31178156]

Waa A, Robson B, Gifford H, et al. Foundation for a smoke-free world and healthy Indigenous futures: an oxymoron?
Tob Control. Mar 2020;29(2):237-240. [doi: 10.1136/tobaccocontrol-2018-054792] [Medline: 31076451]

Silver NA, Feng M, Kierstead EC, et al. Twitter (X) and the commercial determinants of health: Characterizing the most
amplified, influential, and connected voices driving Twitter discourse about tobacco regulatory policy from September
2019 to July 2021. Soc Media Soc. Jan 2025;11(1). [doi: 10.1177/20563051251314611]

Robichaud MO, Puryear T, Cohen JE, Kennedy RD. How media stories in low- and middle-income countries discussed
the U.S. Food and Drug Administration’s modified risk tobacco product order for IQOS. Nicotine Tob Res. Aug 23,
2023;25(10):1659-1666. [doi: 10.1093/ntr/ntad092] [Medline: 37310968]

Basafiez T, Majmundar A, Cruz TB, Unger JB. Vaping associated with healthy food words: a content analysis of Twitter.
Addict Behav Rep. Dec 2018;8:147-153. [doi: 10.1016/j.abrep.2018.09.007] [Medline: 30320201]

Kreitzberg DS, Murthy D, Loukas A, Pasch KE. Heat not burn tobacco promotion on instagram. Addict Behav. Apr
2019;91:112-118. [doi: 10.1016/j.addbeh.2018.09.003] [Medline: 30241774]

https://www jmir.org/2025/1/e77676 J Med Internet Res2025 | vol. 27 1 77676 | p. 24

(page number not for citation purposes)


https://doi.org/10.1200/JCO.2023.41.16_suppl.e23008
https://doi.org/10.1200/JCO.2023.41.16_suppl.e23008
https://doi.org/10.1016/j.jval.2023.09.2208
https://doi.org/10.1016/j.jval.2023.09.2208
https://doi.org/10.1108/AFR-03-2022-0034
https://voyant-tools.org/
https://doi.org/10.1093/ntr/ntae001
http://www.ncbi.nlm.nih.gov/pubmed/38181207
https://doi.org/10.1080/17439760.2016.1262613
https://doi.org/10.1080/17439760.2016.1262613
https://doi.org/10.1007/978-981-97-0821-5_60-1
https://doi.org/10.1007/978-981-97-0821-5_60-1
https://www.prnewswire.com/news-releases/fda-grants-first-ever-modified-risk-orders-to-eight-smokeless-tobacco-products-300943113.html
https://www.prnewswire.com/news-releases/fda-grants-first-ever-modified-risk-orders-to-eight-smokeless-tobacco-products-300943113.html
https://www.prnewswire.com/news-releases/fda-grants-first-ever-modified-risk-orders-to-eight-smokeless-tobacco-products-300943113.html
https://doi.org/10.7759/cureus.33737
http://www.ncbi.nlm.nih.gov/pubmed/36793805
https://health.ny.gov/press/releases/2020/2020-05-18_fl_nicotine_vapor_products_ban.htm
https://www.who.int/campaigns/world-no-tobacco-day/202
https://www.fda.gov/news-events/press-announcements/fda-denies-authorization-market-juul-products
https://www.fda.gov/news-events/press-announcements/fda-denies-authorization-market-juul-products
https://www.who.int/campaigns/world-no-tobacco-day/2023
https://www.who.int/campaigns/world-no-tobacco-day/2023
https://doi.org/10.1016/j.puhe.2012.11.013
https://doi.org/10.1016/S0140-6736(17)32561-8
http://www.ncbi.nlm.nih.gov/pubmed/29047432
https://doi.org/10.1513/AnnalsATS.201806-414GH
https://doi.org/10.1016/S0140-6736(19)31347-9
https://doi.org/10.1016/S0140-6736(19)31347-9
http://www.ncbi.nlm.nih.gov/pubmed/31178156
https://doi.org/10.1136/tobaccocontrol-2018-054792
http://www.ncbi.nlm.nih.gov/pubmed/31076451
https://doi.org/10.1177/20563051251314611
https://doi.org/10.1093/ntr/ntad092
http://www.ncbi.nlm.nih.gov/pubmed/37310968
https://doi.org/10.1016/j.abrep.2018.09.007
http://www.ncbi.nlm.nih.gov/pubmed/30320201
https://doi.org/10.1016/j.addbeh.2018.09.003
http://www.ncbi.nlm.nih.gov/pubmed/30241774
https://www.jmir.org/2025/1/e77676

JOURNAL OF MEDICAL INTERNET RESEARCH Jun et al

74.

75.

76.

7.

78.

79.

Seidenberg AB, Rodgers EJ, Rees VW, Connolly GN. Youth access, creation, and content of smokeless tobacco (“dip”)
videos in social media. J Adolesc Health. Apr 2012;50(4):334-338. [doi: 10.1016/j.jadohealth.2011.09.003] [Medline:
22443835]

Tan ASL, Bigman CA. Misinformation about commercial tobacco products on social media-implications and research
opportunities for reducing tobacco-related health disparities. Am J Public Health. Oct 2020;110(S3):S281-S283. [doi: 10.
2105/AJPH.2020.305910] [Medline: 33001728]

Gartner CE, Hall WD, Chapman S, Freeman B. Should the health community promote smokeless tobacco (snus) as a
harm reduction measure? PLoS Med. Jul 2007;4(7):e185. [doi: 10.1371/journal.pmed.0040185] [Medline: 17608560]
Owusu D, Huang J, Weaver SR, et al. Patterns and trends of dual use of e-cigarettes and cigarettes among U.S. adults,
2015-2018. Prev Med Rep. Dec 2019;16:101009. [doi: 10.1016/j.pmedr.2019.101009]

Ho LLK, Li WHC, Cheung AT, Xia W, Lam TH. Awareness and use of heated tobacco products among youth smokers
in Hong Kong: a cross-sectional study. Int J Environ Res Public Health. 2021;17(22):8575. [doi: 10.3390/

ijerph17228575]
Gartner CE, Hall WD, Chapman S, Freeman B. Should the health community promote smokeless tobacco (snus) as a

harm reduction measure? PLoS Med. 2023;4(7):e185. [doi: 10.1371/journal.pmed.0040185]

Abbreviations.

BAT: British American Tobacco

CDC: US Centers for Disease Control and Prevention

e-cigarettes: electronic cigarettes

ENDS: electronic nicotine delivery systems

EVALI: E-cigarette or Vaping Product Use—Associated Lung Injury
FDA: US Food and Drug Administration

JTI: Japan Tobacco International

MRTP: modified risk tobacco product

PMI: Philip Morris International

RQ: research question

THR: tobacco harm reduction

WHO: World Health Organization

WHO FCTC: World Health Organization’s Framework Convention on Tobacco Control

Edited by Amaryllis Mavragani; peer-reviewed by Dai Dinh, Jijiang Wang; submitted 17.May.2025; final revised version
received 28.Sep.2025; accepted 29.Sep.2025; published 03 .Nov.2025

Please cite as:

Jun J, Zain A, Kim M, Thrasher J

Message Valence, Industry Influence, and Stakeholder Narratives in Global Conversations on Tobacco Harm Reduction:
Content Analysis

J Med Internet Res2025;27:¢77676

URL: https://www .jmir.org/2025/1/e77676

doi: 10.2196/77676

© Jungmi Jun, Ali Zain, Minji Kim, James Thrasher. Originally published in the Journal of Medical Internet Research (https://
www.jmir.org), 03.Nov.2025. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly
cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this
copyright and license information must be included.

https://www jmir.org/2025/1/e77676 J Med Internet Res2025 | vol. 27 1 77676 | p. 25

(page number not for citation purposes)


https://doi.org/10.1016/j.jadohealth.2011.09.003
http://www.ncbi.nlm.nih.gov/pubmed/22443835
https://doi.org/10.2105/AJPH.2020.305910
https://doi.org/10.2105/AJPH.2020.305910
http://www.ncbi.nlm.nih.gov/pubmed/33001728
https://doi.org/10.1371/journal.pmed.0040185
http://www.ncbi.nlm.nih.gov/pubmed/17608560
https://doi.org/10.1016/j.pmedr.2019.101009
https://doi.org/10.3390/ijerph17228575
https://doi.org/10.3390/ijerph17228575
https://doi.org/10.1371/journal.pmed.0040185
https://www.jmir.org/2025/1/e77676
https://doi.org/10.2196/77676
https://www.jmir.org
https://www.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2025/1/e77676

	Message Valence, Industry Influence, and Stakeholder Narratives in Global Conversations on Tobacco Harm Reduction: Content Analysis
	Introduction
	Background
	Message Valence Toward THR
	Key Themes in Anti- and Pro-THR Posts
	Stakeholder Participation

	Methods
	Data Collection and Filtering
	Coding Procedure
	Valence Toward THR
	Statistical Analysis
	Qualitative Thematic Analysis
	Ethical Considerations

	Results
	Overview
	Valence Toward THR
	Peaks of THR Discourse and Associated Events
	Industry and THR Advocate Participation
	Themes in Pro- and Anti-THR Narratives

	Discussion
	Principal Findings
	Conclusion



