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Abstract

Background: Although government agencies acknowledge that messages about the adverse health effects of e-cigarette use
should be promoted on social media, effectively delivering those health messages is challenging. Instagram is one of the most
popular social media platforms among US youth and young adults, and it has been used to educate the public about the potential
harm of vaping through antivaping posts.

Objective: We aim to analyze the characteristics of and user engagement with antivaping posts on Instagram to inform future
message development and information delivery.

Methods: A total of 11,322 Instagram posts were collected from November 18, 2019, to January 2, 2020, by using antivaping
hashtags including #novape, #novaping, #stopvaping, #dontvape, #antivaping, #quitvaping, #antivape, #stopjuuling,
#dontvapeonthepizza, and #escapethevape. Among those posts, 1025 posts were randomly selected and 500 antivaping posts
were further identified by hand coding. The image type, image content, and account type of antivaping posts were hand coded,
the text information in the caption was explored by topic modeling, and the user engagement of each category was compared.

Results: Analyses found that antivaping images of the educational/warning type were the most common (253/500; 50.6%).
The average likes of the educational/warning type (15 likes/post) were significantly lower than the catchphrase image type (these
emphasized a slogan such as “athletesdontvape” in the image; 32.5 likes/post; P<.001). The mgority of the antivaping posts
contained the image content element text (=332, 66.4%), followed by the image content element people/person (n=110, 22%).
The images containing people/person elements (32.8 likes/post) had more likes than the images containing other elements
(13.8-21.1 likes/post). The captions of the antivaping Instagram posts covered topics including “lung health,” “teen vaping,”
“stop vaping,” and “vaping death cases” Among the 500 antivaping Instagram posts, while most posts were from the antivaping
community (n=177, 35.4%) and personal account types (=182, 36.4%), the antivaping community account type had the highest
average number of posts (1.69 posts/account). However, there was no difference in the number of likes among different account
types.

Conclusions: Multiple features of antivaping Instagram posts may be related to user engagement and perception. This study
identified the critical elements associated with high user engagement, which could be used to design antivaping posts to deliver
health-related information more efficiently.

(JMIR Public Health Surveill 2021;7(11):e29600) doi: 10.2196/29600
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Introduction

Around 2006, electronic cigarettes (e-cigarettes) became
commercialy availablein the United States[1]. Since then, the
prevalence of e-cigarette use (vaping) kept increasing,
particularly among youth [2,3]. Due to the short history of
e-cigarettes in the market, the long-term health effects of
e-cigarette use are not well known [4]. However, multiple
studies have shown an association between e-cigarette use and
both physical and mental disorders[5-9]. In addition, morethan
2000 e-cigarette or vaping product use—associated lung injury
(EVALLI) cases in the United States have been reported to the
CDC since August 2019 [10].

The use of the internet to analyze, detect, and forecast diseases
and predict human behavior relating to public health topicsis
known as infodemiology, which has become an essential part
of health informatics research [11,12]. Social media datais a
widely used web-based source for infodemiology studies
[13-15]. Asof 2019, there were approximately 247 million US
social mediausers, representing 79% of the US population [16].
Recognizing the popularity of social media, e-cigarette
manufacturers and stores post and share content promoting
e-cigarettes on social media at no cost [17-19]. They increase
the dissemination reach of their products by using popular
hashtags or potentially by using computer programsto generate
and post e-cigarette posts automatically and frequently [20-22].
On Twitter, there have been claims of multiple benefits of
e-cigarette use [18,23-30]. In addition, e-cigarette companies
and vape stores also increase the popularity of their products
through celebrity sponsorship or by using fake user accounts
to disseminate favorable views [20,21,27]. Social bot accounts
have been shown to be used for promoting e-cigarettes and
touting their “health benefits’ on Twitter [31].

Although there are many provaping messages on social media,
there are also posts about the potential adverse health effects of
e-cigarette use [20,32-38]. Exposure to e-cigarette use on social
media has been shown to be associated with e-cigarette use
beliefs and vaping behavior [39]. Some government agencies
started to recognize the unbalanced nature of information
regarding e-cigarettes on social media and identified that more
discussion about the negative health effects of e-cigarette use
should be promoted [40,41]. The number of Twitter accounts
about quitting smoking increased from 2007-2010, and almost
half of the accounts were linked to commercial sites that
promote different quit smoking products [30]. Sentiment and
topic analyses showed that most of the health-related posts on
Twitter are antivaping [42]. On YouTube, channels that post
television/internet news content discuss the dangers of
e-cigarettes more frequently than channels run by consumers
or e-cigarette companies [43]. The most common negative health
effects of e-cigarettes mentioned on YouTube include
discussions about nicotine, and known and unknown health
consequences related to e-cigarette use [28]. However,
Instagram, a popular social media platform used by more than
half of US youth [44], has rarely been investigated in terms of
its antivaping content [45]. Our previous study showed that
there are fewer antivaping posts than provaping posts on
Instagram and highlighted the importance of regulating
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e-cigarette posts on Instagram [46]. However, we have only
compared the overall differences between provaping and
antivaping posts on | nstagram. Antivaping content has not been
well studied in the context of identifying effective
communication methods to inform the public about the harms
of e-cigarette use.

Therefore, we downloaded Instagram images that used
antivaping hashtags. We selected 500 antivaping posts and
analyzed their image type, image content, text information, and
account type, as well as the user engagement associated with
different categories. A full understanding of antivaping
Instagram posts will aid in the identification of the essential
post features related to higher user engagement and awareness,
and further development of high-quality messages to inform
Instagram users about the health risks of e-cigarette use.

Methods

Data Collection

We aimed to study vaping-related content posted on Instagram
before the Food and Drug Administration announced a ban on
cartridges and pods with specific flavors[47]. Therefore, posts
using antivaping hashtags published from November 18, 2019,
to January 2, 2020, were collected through Instagram’s
application programming interface. The most frequently used
antivaping hashtags identified from a previous study were used
to extract data; these hashtags included #novape, #novaping,
#stopvaping, #dontvape, #antivaping, #quitvaping, #antivape,
#stopjuuling, #dontvapeonthepizza, and #escapethevape [46].
The Instagram images and the following metadata were
collected: user 1D, username, post date, follower count (the
number of usersthat follow the account), following count (the
number of usersthat the account follows), like count, comment
count, mediacount (the number of poststhat the accounts have),
picture URL, caption, and hashtags. The combination of the
Instagram user ID and post date were used to remove duplicate
posts. The metadataincluding follower count, following count,
like count, and comment count were updated one month later
to get more accurate information.

Data Coding and Analysis

There were a total of 11,322 unique posts collected from
Instagram during our study period from November 18, 2019,
to January 2, 2020. From those posts, 1025 were randomly
selected. Among the 1025 posts, 500 were antivaping posts as
determined by hand coding, and these were used for further
analysis. The attitude of each post toward e-cigarette use was
determined by considering both image and caption content.
Only the antivaping posts, which were about the potential health
risks of electronic cigarette use or were against vaping behavior,
were selected for further analysis. The coding of theimagesand
their contents was similar to previous papers, with some
modifications [29,46,48,49]. The posts were independently
coded by two reviewers, and any differences were resolved by
discussion. The reviewer agreement on classifying posts was
95.2%.

The image type, which identified the image themes, was
categorized as one of the following: (1) advertisement (eg, a
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picture displaying discount information for quit vaping
products); (2) catchphrase (eg, a picture emphasizing a slogan
such as “athletesdontvape’); (3) product display (eg, a
professional photo of an eliquid container); (4)
educational/warning (eg, images that state research results or
facts about e-cigarettes; (5) events (eg, animage showing people
attending a presentation or workshop related to e-cigarettes);
(6) memes (eg, apicture created to deliver amessage related to
e-cigarettes while being comedic); (7) news (eg, a screenshot
from a newspaper or television program of e-cigarette—related
events); (8) notice (eg, a flyer about an upcoming
e-cigarette—related presentation); (9) persona experience (eg,
an image showing a person’s progress in quitting vaping); (10)
vaping (eg, an image showing a person exhaling aerosols), and
(11) others (images not falling into any previously defined
category).

The content of Instagram images (ie, the objective elements
shown in the images) was categorized into the following
categories: (1) cartoon (as defined in the Master Settlement
Agreement [19,50]); (2) text (eg, an image containing text
information); (3) people/person (eg, an image with the major
content of one or more people; (4) vaping (eg, an image
displaying a person exhaling aerosols); (5) sign (eg, an image
showing the sign of “no vaping allowed”); (6) product (eg, an
image containing an e-cigarette device); and (7) others (images
displaying items not falling into any category defined above).
Each image might contain multiple content elements.

Since the attitudes of Instagram posts were determined based
on both image and text content, the latent Dirichlet allocation
(LDA) topic model was applied to the antivaping posts' captions
to analyze the text content of the antivaping posts [51].
Punctuation, stop words, and white spaces in the captions were
removed to clean the data. Uppercase characterswere converted
to lowercase, and words were lemmatized to their stem form.
Gensim (RARE Technologies L td) was used to identify frequent
bigrams and trigrams. The optimal number of topics was
determined based on topic coherence [52].

Table 1. Image types of antivaping posts on Instagram (N=500).
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The posts were traced back to the posters' Instagram accounts
to determine the account type: (1) antivaping community (eg,
alocal government organization that is specifically against teens
vaping); (2) personal, for example, a person who does not have
either commercial (selling/promoting products) or professional
(sharing professional knowledge) affiliations; (3) community
(eg, a city account that uploads al their local news, which
includes e-cigarette—related information), and (4) a business
organization (eg, a company that promotes its essential oil
products by claiming they can help with quitting e-cigarette
use).

The number of likes was used to indicate the user engagement
of each Instagram post. One-way analysis of variance and
Tukey's honestly significant difference (HSD) post hoc test
were used to compare the means of likesfor different categories
of each feature, as well as the means of media count and
follower_count by using JIMP Pro 15 (SAS Institute Inc). The
correlations between media_count and follower_count for each
account type were analyzed by Spearman correlation. Due to
the large variation of real-life data, the top 5% and bottom 5%
(outliers) of likes, media count, and follower_count were
removed from each category of each feature to compare the
mean values [53].

Results

Characteristics of Antivaping Posts

Table 1 displaysthe distribution of the frequency of eachimage
type. The most popular image type was educational/warning
(253/500, 50.6%), followed by memes (n=36/500, 7.2%),
catchphrase (n=35/500, 7%), news (n=29/500, 5.8%), events
(n=28/500, 5.6%), and vaping (n=27/500, 5.4%). Further
analysis compared the mean of likes among different image
types (Table 1). Average numbers of likes for the catchphrase
(mean 32.5) and educational/warning (mean 15) types were
significantly higher than for advertisement posts (mean 8.2). In
addition, the others type (mean 36.1) had significantly more
likes than the advertisement, vaping (mean 15),
educational /warning, and notice (mean 11.8) types.

Image type Posts, n (%) Mean likes (95% CI)
Advertisement 7(1.4) 8.2(2.8-13.6)
Catchphrase 35(7) 32.5 (15.6-49.4)
Product display 15(3) 18(9.3-26.7)
Educational/warning 253 (50.6) 15 (13.6-16.4)
Events 28 (5.6) 22.6 (16.1-29.1)
Memes 36(7.2) 18.3(12.0-24.5)
News 29 (5.8) 19.4 (12.7-26.1)
Notice 10(2) 11.8 (5.5-18.0)
Personal experience 9(1.8) 25.1(15.2-35.1)
Vaping 27 (5.4) 15 (8.9-21.0)
Others 51 (10.2) 36.1(24.1-48.1)
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To test if any image content element is associated with higher
user engagement, theimage content was analyzed. The analyses
indicated that most of the antivaping posts contained text
information (n=332, 66.4%), while people/person content
appeared in 22% (n=110) of the posts. The proportions of posts
containing each of the other image content elements were all
close to 10% (cartoon: n=60, 12%; media information: n=45,
9%; vaping: n=55, 11%; product: n=54, 10.8%; sign: n=64,
12.8%; and others: n=53, 10.6%). Comparison of the means of
likes among different image content types showed that the

Table 2. Caption analyses of antivaping Instagram posts.
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people/person content element (mean 32.8) had significantly
more likes than the cartoon (mean 15.7), media information
(mean 18.1), text (mean 16.2), vaping (mean 13.8), product
(mean 19.2), sign (mean 15.4), and others (mean 21.1) elements.

Of the 500 antivaping posts, 483 contained captions. The LDA
topic model was applied to those captionsto reveal the content
of Instagram antivaping posts. The identified popular topics
were “lung health,” “teen vaping,” “stop vaping,” and “vaping
death cases’ (Table 2).

Topic category Keywords

Lung health lung, ita, day, dona, make, time, healthy, start, week

Teen vaping juul, nicotine, teen, kid, flavor, tobacco, youth, addiction, danger, school
Stop vaping vape, stopvap, smoke, vap, novap, smoking, stop, quitsmok, tobacco, quitvap
Vaping death cases vap, cigarette, product, health, year, people, case, death, state, report

Antivaping User Accounts

The selected 500 antivaping Instagram posts were posted by
393 unique Instagram accounts. Table 3 showed that the most
popular account types were the antivaping community (n=177,
35.4%) and personal (n=182, 36.4%) account types. The rest
of the posts were from community (=99, 19.8%) and business
organization (n=42, 8.4%) account types. Multiple posts might
have been posted by the same Instagram account. On average,
the antivaping community account type had the highest number
of posts per account (1.69), followed by the business
organization account type (1.31). The community and personal
account types had an average number of 1.16 and 1.06 posts
per account, respectively.

Statistical analyses showed that the community account type
(mean 685) had significantly morefollowersthan the antivaping

Table 3. Account type analyses of antivaping posts on Instagram.

community (mean 200; P<.001) and personal (mean 361.6;
P<.001) account types. The number of followersfor the personal
account type was significantly more than for the antivaping
community account type (P=.03). The community (mean 497.5)
and personal (mean 361.6) account types posted significantly
more images than the business organization (mean 145.8;
P<.001 and P=.02, respectively) and antivaping community
(mean 81.6; P<.001 and P<.001, respectively) account types.
The numbers of posts by accounts and followers of the
antivaping community (Spearman p=0.8230), community
(Spearman p=0.7646), business organization (Spearman
p=0.6601), and personal (Spearman p=0.5511) account types
were al significantly correlated (all P<.001). However, no
significant difference was observed in the mean number of likes
across account types.

Analyses Community Antivaping community Personal Business organization
Number of posts (N=500) 99 177 182 42

Percentage, % 19.8 354 36.4 84

Number of accounts (N=393) 85 105 171 32

Posts/account (average of 1.27 across al types) 1.16 1.69 1.06 131

Mean followers (95% CI) 685 (504.2-865.8) 200 (153.9-246.1) 364 (311.5-416.5)  354.9 (172.8-537.0)
Mean media (95% Cl) 497.5 (365.0-630.0) 81.6 (60.4-102.8) 361.6 (304.6-418.5) 145.8 (76.0-215.5)
Correlation of followers and media (P value) 0.7646 (<.001) 0.8230 (<.001) 0.5511 (<.001) 0.6601 (<.001)

Mean likes (95% ClI) 16.2 (12.7-19.6)

17.4 (14.9-20.0) 20.7 (18.1-23.3) 15.3(11.7-19.0)

Discussion

Principal Findings

In this study, we found that the educational/war ning antivaping
Instagram images were the most common images, while the
catchphrase images had the highest average number of “likes.”
Within different types of image content, the most popular
element wastext, while the peopl e/per son el ement had the most
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user engagement. The topics covered by the antivaping posts
captions included “lung health,” “teen vaping,” “stop vaping,”
and “vaping death cases” Most of the antivaping posts were
from antivaping community and personal account types.
However, the antivaping community account type had the
highest average number of posts.
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Comparison With Prior Work

Although educational /war ning images were more popular than
the other types, the catchphrase images and the others group
had the most “likes” The catchphrase images were mainly
associated with specific populations, such as athletes, parents,
or high school students. These populations created slogans,
which were also used as hashtags, to signal their social identity
and their stance against vaping, such as #athletesdontvape and
#itsnotcooltojuulinschool. Previous studies have shown that
some provaping hashtags were created by vapers through a
folksonomy process, and vaping communities might encourage
the spread of specific vaping practices [54,55]. Therefore, the
self-identification of antivaping Instagram users may have
contributed to the higher user engagement of catchphrase
images, offering a potentialy effective approach to engaging
populations with different identities to broaden the impact of
antivaping education among the public.

The others image type included some unconventional pictures
that did not fall into any other defined categories. Some of those
images were not high quality, while others had links to vaping,
or had antivaping-related information presented in the captions.
For exampl e, there was oneimage from a personal account that
only had a few thousand followers. However, in the caption,
the user described a traumatizing experience, explaining that
their lungs were collapsing due to excessive vaping, which
resulted in tens of thousands of “likes’ and intense discussions
about the harm of vaping. Therefore, the caption seemed to be
a powerful feature for engaging users, although Instagram is a
visual socia mediaplatform. The captions of the 483 antivaping
posts all covered topics like “lung health,” “teen vaping,” “ stop
vaping,” and “vaping death cases” Understanding how to use
captions as part of an effective cessation strategy is very
important, and our data suggested that using a storytelling
approach to share a user’s vaping experiences could be one
option. These evidence-based messages could facilitate user
interactions and appeal to fear, which has been recommended
as a valid approach to raise awareness about health concerns
[56].

Other than the image style and caption content, the impact that
Instagram accounts have could also affect user interactions.
There were 4 account types identified from the 500 antivaping
posts. The community account type had the highest average
numbers of followers (685) and posts (497.5). However, this
account type posts images relating to various aspects of life
rather than sol ey focusing on vaping-related information, which
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translated into a diluted frequency of antivaping posts (1.16
posts/account). In contrast, the antivaping community account
type had the highest rate of antivaping posts (1.69
posts/account). However, this account type had a significantly
lower number of followers, which could limit the impact of
those accounts. Therewas no differencein the number of “likes’
among the 4 different account types. One possible reason for
thisisthat those accounts all publish posts with different image
styles and caption content. Another possible reason might be
that the exposure of Instagram users to antivaping posts may
have been limited due to having fewer followers or infrequent
posting, which may have caused the low number of “likes’
observed for all account types.

Limitations

Creating high-quality post content might help overcome the
limitations of account impact. In this study, we found that,
among the types of image content compared, posts with a
people/person element had the highest user engagement.
However, we only compared limited numbers of image objects
from a limited number of posts. A larger sample size might
uncover adifferent ranking of image content asit relatesto user
engagement, which isone limitation of our study. In thefuture,
deep learning methods will be used for image object detection.
Similarly, the text content of collected imageswill be explored
using deep learning techniques to generate image captions
specific to our antivaping posts. Due to the small sample size
of this study, we could not determineif saturation was reached
when we were classifying the types of images and accounts. In
addition, we used the average number of “likes’ to indicate user
engagement [49], but this does not indicate the user’'s support
of vaping behavior [27]. Therefore, both the number and
sentiment of comments should be analyzed to determine users
attitudes toward antivaping posts.

Conclusions

This study analyzed the features of antivaping Instagram posts
that are related to user engagement and identified the most
popular image type and the most active account type, which
provided key insightsinto leveraging those features to develop
and deliver antivaping messages efficiently on socia media.
Increasing the followers of antivaping accounts or encouraging
accounts that already have a high impact (eg, influencers) to
post antivaping information, as well as more frequent posts by
public health entities, could potentially increase user engagement
with antivaping posts and raise awareness about the risk of
vaping among the public.

Research reported in this publication was supported by the National Cancer Ingtitute of the National Institutes of Health (NIH)
and the Food and Drug Administration (FDA) Center for Tobacco Products under Award Number U54CA228110. The content
is solely the responsibility of the authors and does not necessarily represent the official views of the NIH or the FDA.

Authors Contributions

YG, ZX, and DL conceived and designed the study. Y G and LS analyzed the data. Y G wrote the manuscript. YG, CX, ZX, and
DL assisted with interpretation of analyses and edited the manuscript.

https://publichealth.jmir.org/2021/11/€29600

JMIR Public Health Surveill 2021 | vol. 7 |iss. 11 | €29600 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Gao et d

Conflictsof Interest
None declared.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rahman M, Hann N, Wilson A, Worrall-Carter L. Electronic cigarettes: patterns of use, health effects, usein smoking
cessation and regulatory issues. Tob Induc Dis 2014;12(1):21 [FREE Full text] [doi: 10.1186/1617-9625-12-21] [Medline:
25745382]

Gentzke AS, Creamer M, Cullen KA, Ambrose BK, Willis G, Jamal A, et al. Vita Signs: Tobacco Product Use Among
Middle and High School Students - United States, 2011-2018. MMWR Morb Mortal Wkly Rep 2019 Feb 15;68(6):157-164
[FREE Full text] [doi: 10.15585/mmwr.mm6806el] [Medline: 30763302]

Cullen KA, Gentzke AS, Sawdey MD, Chang JT, Anic GM, Wang TW, et al. e-Cigarette Use Among Youth in the United
States, 2019. JAMA 2019 Dec 03;322(21):2095-2103 [ FREE Full text] [doi: 10.1001/jama.2019.18387] [Medline: 31688912]
Harmful Chemicalsin Tobacco Products. American Cancer Society. URL : https.//www.cancer.org/content/dam/CRC/PDF/
Public/8344.00.pdf [accessed 2021-11-22)

Farsalinos KE, Polosa R, CibellaF, NiauraR. Is e-cigarette use associated with coronary heart disease and myocardial
infarction? Insights from the 2016 and 2017 National Health Interview Surveys. Ther Adv Chronic Dis
2019;10:2040622319877741 [FREE Full text] [doi: 10.1177/2040622319877741] [Medline: 31632622]

Qasim H, Karim ZA, Rivera JO, Khasawneh FT, Alshbool FZ. Impact of Electronic Cigarettes on the Cardiovascul ar
System. JAm Heart Assoc 2017 Aug 30;6(9):e006353 [FREE Full text] [doi: 10.1161/JAHA.117.006353] [Medline:
28855171]

Li D, Sundar IK, McIntosh S, Ossip DJ, Goniewicz ML, O'Connor RJ, et al. Association of smoking and electronic cigarette
use with wheezing and related respiratory symptoms in adults: cross-sectional results from the Population Assessment of
Tobacco and Health (PATH) study, wave 2. Tob Control 2020 Mar;29(2):140-147 [FREE Full text] [doi:
10.1136/tobaccocontrol-2018-054694] [Medline: 30760629]

XieZ, Ossip DJ, Rahman |, Li D. Use of Electronic Cigarettes and Self-Reported Chronic Obstructive Pulmonary Disease
Diagnosisin Adults. Nicotine Tob Res 2020 Jun 12;22(7):1155-1161 [ FREE Full text] [doi: 10.1093/ntr/ntz234] [Medline:
31830263]

Osal A, Mirbolouk M, Orimoloye OA, Dzaye O, Uddin SMI, Dardari ZA, et a. BMC Pulm Med 2019 Oct 16;19(1):180
[FREE Full text] [doi: 10.1186/s12890-019-0950-3] [Medline: 31619218]

King B, Jones CM, Baldwin GT, Briss PA. The EVALI and Youth Vaping Epidemics - Implications for Public Health. N
Engl JMed 2020 Feb 20;382(8):689-691 [ FREE Full text] [doi: 10.1056/NEJMp1916171] [Medline: 31951683]
Mavragani A. Infodemiology and Infoveillance: Scoping Review. JMed Internet Res 2020 Apr 28;22(4):e16206 [FREE
Full text] [doi: 10.2196/16206] [Medline: 32310818]

Eysenbach G. Infodemiology and infoveillance: framework for an emerging set of public health informatics methods to
analyze search, communication and publication behavior on the Internet. JMed Internet Res 2009 Mar 27;11(1):€11 [FREE
Full text] [doi: 10.2196/jmir.1157] [Medline: 19329408]

Allem J, Dormanesh A, Mgimundar A, RiveraV, Chu M, Unger JB, et a. Leading Topicsin Twitter Discourse on JUUL
and Puff Bar Products: Content Analysis. JMed Internet Res 2021 Jul 19;23(7):e26510 [FREE Full text] [doi: 10.2196/26510]
[Medline: 34279236]

XieZ, Wang X, Gu Y, Li D. Exploratory Analysis of Electronic Cigarette-Related Videos on YouTube: Observational
Study. Interact JMed Res 2021 Jul 06;10(3):€27302 [FREE Full text] [doi: 10.2196/27302] [Medline: 34255663]
Koyamas, UehaR, Kondo K. Loss of Smell and Tastein Patients With Suspected COVID-19: Analyses of Petients' Reports
on Socid Media. JMed Internet Res 2021 Apr 22;23(4):e26459 [FREE Full text] [doi: 10.2196/26459] [Medline: 33788699]
Share of U.S. population who use social media 2008-2021. Statista. URL : https.//www.statista.com/statistics/273476/
percentage-of -us-popul ation-with-a-social -network-profile/ [accessed 2021-11-19]

Luo C, Zheng X, Zeng DD, Leischow S. Portrayal of electronic cigarettes on YouTube. BMC Public Health 2014 Oct
03;14:1028 [FREE Full text] [doi: 10.1186/1471-2458-14-1028] [Medline: 25277872]

Sears CG, Walker KL, Hart JL, Lee AS, Siu A, Smith C. Clean, cheap, convenient: promotion of Electronic cigarettes on
YouTube. Tob Prev Cessat 2017 Apr;3:10 [FREE Full text] [doi: 10.18332/tpc/69393] [Medline: 28725876]

Dormanesh A, Kirkpatrick MG, Allem J. Content Analysis of Instagram Posts From 2019 With Cartoon-Based Marketing
of e-Cigarette-Associated Products. JAMA Pediatr 2020 Nov 01;174(11):1110-1112 [FREE Full text] [doi:
10.1001/jamapediatrics.2020.1987] [Medline: 32687566]

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

Huang J, Kornfield R, Szczypka G, Emery SL. A cross-sectional examination of marketing of electronic cigarettes on
Twitter. Tob Control 2014 Jul;23 Suppl 3:iii26-iii30 [FREE Full text] [doi: 10.1136/tobaccocontrol-2014-051551] [Medline:
24935894]

https://publichealth.jmir.org/2021/11/€29600 JMIR Public Health Surveill 2021 | vol. 7 |iss. 11 | €29600 | p. 6

RenderX

(page number not for citation purposes)


https://tobaccoinduceddiseases.biomedcentral.com/articles/10.1186/1617-9625-12-21
http://dx.doi.org/10.1186/1617-9625-12-21
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25745382&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6806e1
http://dx.doi.org/10.15585/mmwr.mm6806e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30763302&dopt=Abstract
http://europepmc.org/abstract/MED/31688912
http://dx.doi.org/10.1001/jama.2019.18387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31688912&dopt=Abstract
https://www.cancer.org/content/dam/CRC/PDF/Public/8344.00.pdf
https://www.cancer.org/content/dam/CRC/PDF/Public/8344.00.pdf
https://journals.sagepub.com/doi/10.1177/2040622319877741?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2040622319877741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31632622&dopt=Abstract
https://www.ahajournals.org/doi/10.1161/JAHA.117.006353?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1161/JAHA.117.006353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28855171&dopt=Abstract
http://europepmc.org/abstract/MED/30760629
http://dx.doi.org/10.1136/tobaccocontrol-2018-054694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30760629&dopt=Abstract
http://europepmc.org/abstract/MED/31830263
http://dx.doi.org/10.1093/ntr/ntz234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31830263&dopt=Abstract
https://bmcpulmmed.biomedcentral.com/articles/10.1186/s12890-019-0950-3
http://dx.doi.org/10.1186/s12890-019-0950-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31619218&dopt=Abstract
http://europepmc.org/abstract/MED/31951683
http://dx.doi.org/10.1056/NEJMp1916171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31951683&dopt=Abstract
https://www.jmir.org/2020/4/e16206/
https://www.jmir.org/2020/4/e16206/
http://dx.doi.org/10.2196/16206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32310818&dopt=Abstract
https://www.jmir.org/2009/1/e11/
https://www.jmir.org/2009/1/e11/
http://dx.doi.org/10.2196/jmir.1157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19329408&dopt=Abstract
https://www.jmir.org/2021/7/e26510/
http://dx.doi.org/10.2196/26510
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34279236&dopt=Abstract
https://www.i-jmr.org/2021/3/e27302/
http://dx.doi.org/10.2196/27302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34255663&dopt=Abstract
https://www.jmir.org/2021/4/e26459/
http://dx.doi.org/10.2196/26459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33788699&dopt=Abstract
https://www.statista.com/statistics/273476/percentage-of-us-population-with-a-social-network-profile/
https://www.statista.com/statistics/273476/percentage-of-us-population-with-a-social-network-profile/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-14-1028
http://dx.doi.org/10.1186/1471-2458-14-1028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25277872&dopt=Abstract
http://europepmc.org/abstract/MED/28725876
http://dx.doi.org/10.18332/tpc/69393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28725876&dopt=Abstract
http://europepmc.org/abstract/MED/32687566
http://dx.doi.org/10.1001/jamapediatrics.2020.1987
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32687566&dopt=Abstract
http://dx.doi.org/10.1007/s00038-016-0791-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26841895&dopt=Abstract
http://tobaccocontrol.bmj.com/lookup/pmidlookup?view=long&pmid=24935894
http://dx.doi.org/10.1136/tobaccocontrol-2014-051551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24935894&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Gao et d

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Kim AE, Hopper T, Simpson S, Nonnemaker J, Lieberman AJ, Hansen H, et al. Using Twitter Datato Gain Insights into
E-cigarette Marketing and L ocations of Use: An Infoveillance Study. JMed Internet Res 2015 Nov 06;17(11):e251 [FREE
Full text] [doi: 10.2196/jmir.4466] [Medline: 26545927]

Kavuluru R, Sabbir A. Toward automated e-cigarette surveillance: Spotting e-cigarette proponents on Twitter. J Biomed
Inform 2016 Jun;61:19-26 [FREE Full text] [doi: 10.1016/j.jbi.2016.03.006] [Medline: 26975599]

Clark EM, Jones CA, Williams JR, Kurti AN, Norotsky MC, Danforth CM, et a. Vaporous Marketing: Uncovering Pervasive
Electronic Cigarette Advertisements on Twitter. PLoS One 2016;11(7):e0157304 [FREE Full text] [doi:

10.1371/journal .pone.0157304] [Medline: 27410031]

Han S, Kavuluru R. Exploratory Analysis of Marketing and Non-marketing E-cigarette Themes on Twitter. Soc Inform
(2016) 2016 Nov;10047:307-322 [FREE Full text] [doi: 10.1007/978-3-319-47874-6 22] [Medline: 28782062]

Ayers JW, Leas EC, Allem J, Benton A, Dredze M, Althouse BM, et al. Why do people use electronic nicotine delivery
systems (electronic cigarettes)? A content analysis of Twitter, 2012-2015. PL0oS One 2017;12(3):€0170702 [EREE Full
text] [doi: 10.1371/journal.pone.0170702] [Medline: 28248987]

Vassey J, Metayer C, Kennedy CJ, Whitehead TP. #Vape: Measuring E-Cigarette Influence on Instagram With Deep
Learning and Text Analysis. Front Commun 2020 Jan 22;4:22. [doi: 10.3389/fcomm.2019.00075]

Merianos AL, Gittens OE, Mahabee-Gittens EM. Depiction of Health Effects of Electronic Cigarettes on YouTube. J Subst
Use 2016;21(6):614-619 [FREE Full text] [doi: 10.3109/14659891.2015.1118565] [Medline: 28217030]

Lee A, Hart J, Sears C, Walker K, Siu A, Smith C. A picture is worth athousand words: Electronic cigarette content on
Instagram and Pinterest. Tob Prev Cessat 2017 Jul;3:119 [FREE Full text] [doi: 10.18332/tpc/74709] [Medline: 28815224]
Prochaska JJ, Pechmann C, Kim R, Leonhardt JM. Twitter=quitter? An analysis of Twitter quit smoking socia networks.
Tob Control 2012 Jul;21(4):447-449 [FREE Full text] [doi: 10.1136/tc.2010.042507] [Medline: 21730101]

Allem J, FerraraE, Uppu SP, Cruz TB, Unger JB. E-Cigarette Surveillance With Social MediaData: Social Bots, Emerging
Topics, and Trends. IMIR Public Health Surveill 2017 Dec 20;3(4):€98 [FREE Full text] [doi: 10.2196/publichealth.8641]
[Medline: 29263018]

Burke-Garcia A, Stanton CA. A tale of two tools: Reliability and feasibility of social media measurement tools examining
e-cigarette twitter mentions. Informatics in Medicine Unlocked 2017;8:8-12. [doi: 10.1016/j.imu.2017.04.001]

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

Allem J, FerraraE, Uppu SP, Cruz TB, Unger JB. E-Cigarette Surveillance With Social MediaData: Social Bots, Emerging
Topics, and Trends. IMIR Public Health Surveill 2017 Dec 20;3(4):€98 [FREE Full text] [doi: 10.2196/publichealth.8641]
[Medline: 29263018]

Allem J, Maimundar A, Dharmapuri L, Cruz TB, Unger JB. E-liquid-related posts to Twitter in 2018: Thematic analysis.
Addict Behav Rep 2019 Dec;10:100196 [FREE Full text] [doi: 10.1016/j.abrep.2019.100196] [Medline: 31431917]
Kirkpatrick M, Dormanesh A, RiveraV, Majmundar A, Soto DW, Chen-Sankey JC, et a. #FlavorsSavel ives: An Analysis
of Twitter Posts Opposing Flavored E-cigarette Bans. Nicotine Tob Res 2021 Aug 04;23(8):1431-1435. [doi:
10.1093/ntr/ntaa?76] [Medline: 33394024]

Unger JB, Rogers C, Barrington-Trimis J, Majmundar A, Sussman S, Allem J, et a. "I'm using cigarettes to quit JUUL":
An analysis of Twitter posts about JUUL cessation. Addict Behav Rep 2020 Dec;12:100286 [FREE Full text] [doi:
10.1016/j.abrep.2020.100286] [Medline: 32637562]

Majmundar A, Allem JP, Cruz TB, Unger JB. Public Health Concerns and Unsubstantiated Claims at the I ntersection of
Vaping and COVID-19. Nicotine Tob Res 2020 Aug 24;22(9):1667-1668 [ FREE Full text] [doi: 10.1093/ntr/ntaa064]
[Medline: 32285129]

Pokhrel P, Fagan P, Herzog TA, Laestadius L, Buente W, Kawamoto CT, et al. Social media e-cigarette exposure and
e-cigarette expectancies and use among young adults. Addict Behav 2018 Mar;78:51-58 [FREE Full text] [doi:
10.1016/j.addbeh.2017.10.017] [Medline: 29127784]

FDA launches new, comprehensive campaign to warn kids about the dangers of e-cigarette use as part of agency's Youth
Tobacco Prevention Plan, amid evidence of sharply rising use among kids. US Food and Drug Administration. 2018. URL :
https.//www.fda.gov/news-events/press-announcements/f da-launches-new-comprehensive-campai gn-warn-kids-about-
dangers-e-cigarette-use-part-agencys-youth [accessed 2021-11-19]

Harris JK, Moreland-Russell S, Choucair B, Mansour R, Staub M, Simmons K. Tweeting for and against public health
policy: response to the Chicago Department of Public Health's el ectronic cigarette Twitter campaign. JMed Internet Res
2014 Oct 16;16(10):€238 [FREE Full text] [doi: 10.2196/jmir.3622] [Medline: 25320863]

Unger JB, Escobedo P, Allem JP, Soto DW, Chu KH, Cruz T. Perceptions of Secondhand E-Cigarette Aerosol Among
Twitter Users. Tob Regul Sci 2016 Apr;2(2):146-152 [FREE Full text] [doi: 10.18001/TRS.2.2.5] [Medline: 28090560]
Basch C, Mongiovi J, Hillyer G, MacDonald Z, Basch C. YouTube videos related to e-cigarette safety and related health
risks: implications for preventing and emerging epidemic. Public Health 2016 Mar;132:57-59. [doi:
10.1016/j.puhe.2015.12.003] [Medline: 26826891]

https://publichealth.jmir.org/2021/11/€29600 JMIR Public Health Surveill 2021 | vol. 7 |iss. 11 | €29600 | p. 7

(page number not for citation purposes)


https://www.jmir.org/2015/11/e251/
https://www.jmir.org/2015/11/e251/
http://dx.doi.org/10.2196/jmir.4466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26545927&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(16)00046-0
http://dx.doi.org/10.1016/j.jbi.2016.03.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26975599&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0157304
http://dx.doi.org/10.1371/journal.pone.0157304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27410031&dopt=Abstract
http://europepmc.org/abstract/MED/28782062
http://dx.doi.org/10.1007/978-3-319-47874-6_22
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28782062&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0170702
https://dx.plos.org/10.1371/journal.pone.0170702
http://dx.doi.org/10.1371/journal.pone.0170702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28248987&dopt=Abstract
http://dx.doi.org/10.3389/fcomm.2019.00075
http://europepmc.org/abstract/MED/28217030
http://dx.doi.org/10.3109/14659891.2015.1118565
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28217030&dopt=Abstract
http://europepmc.org/abstract/MED/28815224
http://dx.doi.org/10.18332/tpc/74709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28815224&dopt=Abstract
http://europepmc.org/abstract/MED/21730101
http://dx.doi.org/10.1136/tc.2010.042507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21730101&dopt=Abstract
https://publichealth.jmir.org/2017/4/e98/
http://dx.doi.org/10.2196/publichealth.8641
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29263018&dopt=Abstract
http://dx.doi.org/10.1016/j.imu.2017.04.001
http://europepmc.org/abstract/MED/26956467
http://dx.doi.org/10.1136/tobaccocontrol-2015-052757
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26956467&dopt=Abstract
https://publichealth.jmir.org/2017/4/e98/
http://dx.doi.org/10.2196/publichealth.8641
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29263018&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2352-8532(19)30075-6
http://dx.doi.org/10.1016/j.abrep.2019.100196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31431917&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntaa276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33394024&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2352-8532(20)30101-2
http://dx.doi.org/10.1016/j.abrep.2020.100286
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32637562&dopt=Abstract
http://europepmc.org/abstract/MED/32285129
http://dx.doi.org/10.1093/ntr/ntaa064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32285129&dopt=Abstract
http://europepmc.org/abstract/MED/29127784
http://dx.doi.org/10.1016/j.addbeh.2017.10.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29127784&dopt=Abstract
https://www.fda.gov/news-events/press-announcements/fda-launches-new-comprehensive-campaign-warn-kids-about-dangers-e-cigarette-use-part-agencys-youth
https://www.fda.gov/news-events/press-announcements/fda-launches-new-comprehensive-campaign-warn-kids-about-dangers-e-cigarette-use-part-agencys-youth
https://www.jmir.org/2014/10/e238/
http://dx.doi.org/10.2196/jmir.3622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25320863&dopt=Abstract
http://europepmc.org/abstract/MED/28090560
http://dx.doi.org/10.18001/TRS.2.2.5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28090560&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2015.12.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26826891&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Gao et d

44.  Number of monthly active | nstagram users from January 2013 to June 2018 (in millions). Statista. 2019. URL : https://www.
statista.com/stati stics/253577/number-of -monthly-active-instagram-users/ [accessed 2021-11-19]

45. McCausland K, Maycock B, Leaver T, Jancey J. The Messages Presented in Electronic Cigarette-Related Social Media
Promotions and Discussion: Scoping Review. JMed Internet Res 2019 Feb 05;21(2):e11953 [FREE Full text] [doi:
10.2196/11953] [Medline: 30720440Q]

46. GaoY, XieZ,SunL, XuC,Li D. Electronic Cigarette-Rel ated Contents on I nstagram: Observational Study and Exploratory
Anaysis. IMIR Public Health Surveill 2020 Nov 05;6(4):€21963 [FREE Full text] [doi: 10.2196/21963] [Medline: 33151157]

47. FDA finalizes enforcement policy on unauthorized flavored cartridge-based e-cigarettes that appeal to children, including
fruit and mint. US Food and Drug Administration. 2020. URL : https.//www.fda.gov/news-events/press-announcements/
fda-finalizes-enforcement-palicy-unauthori zed-flavored-cartridge-based-e-cigarettes-appeal -chil dren [ accessed 2021-11-19]

48. MerianosAL, Gittens OE, Mahabee-Gittens EM. Depiction of Health Effects of Electronic Cigarettes on YouTube. J Subst
Use 2016;21(6):614-619 [FREE Full text] [doi: 10.3109/14659891.2015.1118565] [Medline: 28217030]

49. ChuK,AllemJ, Cruz TB, Unger JB. Vaping on Instagram: cloud chasing, hand checks and product placement. Tob Control
2016 Sep;26(5):575-578 [FREE Full text] [doi: 10.1136/tobaccocontrol-2016-053052] [Medline: 27660111]

50. Master Settlement Agreement. Public Health Law Center. 2000. URL: https://www.publicheal thlawcenter.org/topics/
commercial -tobacco-control/commercial -tobacco-control -litigati on/master-settlement-agreement [accessed 2021-11-19]

51. Blei DM, Ng AY, Jordan MI. Latent Dirichlet Allocation. Journal of Machine Learning Research 2003:993-1022 [FREE
Full text]

52. Korenci¢ D, Ristov S, Snajder J. Document-based topic coherence measures for news media text. Expert Systems with
Applications 2018 Dec;114:357-373. [doi: 10.1016/j.eswa.2018.07.063]

53.  Truncated mean. Wikipedia. URL: https://en.wikipedia.org/wiki/Truncated mean [accessed 2021-11-19]

54. Highfield T, Leaver T. A methodol ogy for mapping I nstagram hashtags. FM 2014 Dec 26:1-5. [doi: 10.5210/fm.v20i1.5563]

55. LaestadiusLI, Wahl MM, Cho Y I. #Vapelife: An Exploratory Study of Electronic Cigarette Use and Promotion on Instagram.
Subst Use Misuse 2016 Oct 14;51(12):1669-1673. [doi: 10.1080/10826084.2016.1188958] [Medline: 27484191]

56. Simpson JK. Appeal to fear in health care: appropriate or inappropriate? Chiropr Man Therap 2017;25:27 [FREE Full text]
[doi: 10.1186/s12998-017-0157-8] [Medline: 28932388]

Abbreviations

EVALI: e-cigarette or vaping product use-associated lung injury
FDA: Food and Drug Administration

LDA: latent Dirichlet allocation

NIH: National Institutes of Health

Edited by H Bradley; submitted 13.04.21; peer-reviewed by A Mavragani, JP Allem; comments to author 14.07.21; revised version
received 13.08.21; accepted 08.09.21; published 25.11.21

Please cite as:

GaoY, XieZ, unL, XuC, Li D

Characteristics of and User Engagement Wth Antivaping Posts on Instagram: Observational Sudy
JMIR Public Health Surveill 2021;7(11):e29600

URL: https://publichealth.jmir.org/2021/11/e29600

doi: 10.2196/29600

PMID:

©Yankun Gao, Zidian Xie, Li Sun, Chenliang Xu, Dongmei Li. Originally published in IMIR Public Health and Surveillance
(https://publichealth.jmir.org), 25.11.2021. 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 IMIR Public Health and Surveillance, is properly cited. The complete
bibliographic information, alink to the original publication on https://publichealth.jmir.org, as well as this copyright and license
information must be included.

https://publichealth.jmir.org/2021/11/€29600 JMIR Public Health Surveill 2021 | vol. 7 |iss. 11 | €29600 | p. 8
(page number not for citation purposes)

RenderX


https://www.statista.com/statistics/253577/number-of-monthly-active-instagram-users/
https://www.statista.com/statistics/253577/number-of-monthly-active-instagram-users/
https://www.jmir.org/2019/2/e11953/
http://dx.doi.org/10.2196/11953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30720440&dopt=Abstract
https://publichealth.jmir.org/2020/4/e21963/
http://dx.doi.org/10.2196/21963
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33151157&dopt=Abstract
https://www.fda.gov/news-events/press-announcements/fda-finalizes-enforcement-policy-unauthorized-flavored-cartridge-based-e-cigarettes-appeal-children
https://www.fda.gov/news-events/press-announcements/fda-finalizes-enforcement-policy-unauthorized-flavored-cartridge-based-e-cigarettes-appeal-children
http://europepmc.org/abstract/MED/28217030
http://dx.doi.org/10.3109/14659891.2015.1118565
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28217030&dopt=Abstract
http://europepmc.org/abstract/MED/27660111
http://dx.doi.org/10.1136/tobaccocontrol-2016-053052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27660111&dopt=Abstract
https://www.publichealthlawcenter.org/topics/commercial-tobacco-control/commercial-tobacco-control-litigation/master-settlement-agreement
https://www.publichealthlawcenter.org/topics/commercial-tobacco-control/commercial-tobacco-control-litigation/master-settlement-agreement
https://www.jmlr.org/papers/volume3/blei03a/blei03a.pdf
https://www.jmlr.org/papers/volume3/blei03a/blei03a.pdf
http://dx.doi.org/10.1016/j.eswa.2018.07.063
https://en.wikipedia.org/wiki/Truncated_mean
http://dx.doi.org/10.5210/fm.v20i1.5563
http://dx.doi.org/10.1080/10826084.2016.1188958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27484191&dopt=Abstract
https://chiromt.biomedcentral.com/articles/10.1186/s12998-017-0157-8
http://dx.doi.org/10.1186/s12998-017-0157-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28932388&dopt=Abstract
https://publichealth.jmir.org/2021/11/e29600
http://dx.doi.org/10.2196/29600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

