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Abstract

Background: Health warningsin tobacco advertisements provide health information while a so increasing the perceived risks
of tobacco use. However, existing federal laws requiring warnings on adverti sements for tobacco products do not specify whether
the rules apply to social media promotions.

Objective: This study aims to examine the current state of influencer promotions of little cigars and cigarillos (LCCs) on
Instagram and the use of health warnings in influencer promotions.

Methods: Instagram influencers were identified as those who were tagged by any of the 3 leading L CC brand Instagram pages
between 2018 and 2021. Posts from identified influencers, which mentioned one of the three brands were considered LCC
influencer promotions. A novel Warning Label Multi-Layer Image Identification computer vision algorithm was devel oped to
measure the presence and properties of health warningsin a sample of 889 influencer posts. Negative binomial regressions were
performed to examine the associations of health warning properties with post engagement (number of likes and comments).

Results: The Warning Label Multi-Layer Image | dentification algorithm was 99.3% accurate in detecting the presence of health
warnings. Only 8.2% (n=73) of LCC influencer postsincluded a health warning. Influencer posts that contained health warnings
received fewer likes (incidencerateratio 0.59, P<.001, 95% Cl 0.48-0.71) and fewer comments (incidencerateratio 0.46, P<.001,
95% Cl 0.31-0.67).

Conclusions: Health warnings are rarely used by influencers tagged by L CC brands' Instagram accounts. Very few influencer
posts met the US Food and Drug Administration’s health warning requirement of size and placement for tobacco advertising.
The presence of a health warning was associated with lower social media engagement. Our study provides support for the
implementation of comparable health warning requirements to social media tobacco promotions. Using an innovative computer
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vision approach to detect health warning labelsin influencer promotions on social mediaisanovel strategy for monitoring health

warning compliance in social media tobacco promotions.

(JMIR Infodemiology 2023;3:e41969) doi: 10.2196/41969
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Introduction

In 2021, overall 5.2% of middle and high school studentsin the
United States reported ever using cigars, representing 1,400,000
youths who ever experimented with cigar products [1]. Cigars
were also the most commonly used combustible tobacco
products among US high school studentsin 2021 [1]. That cigars
surpassed cigarettesin becoming the most popular combustible
tobacco products among non-Hispanic Black middle and high
school students is concerning [1]. Compared to non-Hispanic
White youths, non-Hispanic Black youths had greater odds of
initiating tobacco product use via cigars [2]. On the contrary,
non-Hispanic Whiteyouthswere morelikely toinitiate tobacco
use through e-cigarettes [2]. Youths who initiated tobacco use
via cigars were also more likely to become current tobacco
product users of multiple products than youths who initiated
tobacco use via e-cigarettes [2]. Importantly, longitudinal
research suggests that the use of cigars may be a predictor of
marijuana initiation among young college students [3]. Thus,
cigar smoking among youths not only presents a critical public
health issue but also raises concerns about health equity in
tobacco prevention and control.

Tobacco advertising plays an important role in shaping
tobacco-related knowledge, attitudes, and behaviors among
youths [4]. A substantial body of evidence links advertising
exposure with key factors that lead to youth tobacco use, such
as curiosity about smoking, tobacco brand awareness, positive
attitudes, and intentions to smoke [5-7]. In the United States,
the tobacco industry has shifted its marketing efforts to the
internet to circumvent restrictions on broadcast media (eg, TV
and video), outdoor media (eg, billboards and public transit
advertising), and tobacco product placement in entertainment
media[8,9]. Specifically, inthe United States, the 1998 Master
Settlement Agreement prohibited tobacco companies from
targeting youthsin the advertising, promotion, or marketing of
tobacco products [10]. The 2009 Family Smoking Prevention
and Tobacco Control Act (Tobacco Control Act) established
additional restrictionson youth-targeted tobacco marketing [11].
However, both the Master Settlement Agreement and Tobacco
Control Act did not directly address social media—based tobacco
marketing. Asaresult, thetobacco industry shifted its marketing
effortsfrom traditional mediaformssuch as print and billboards
totheinternet [12,13]. Social media—based advertisingislargely
an unregulated environment for tobacco companies to reach
and engage current and potential customers[14,15].

Tobacco companies promote products on social media mainly
through 2 means: brand-owned pagesand influencer promotions.
An analysis of 112 leading brands of tobacco products found
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that most brands had pages on at least 2 of the following social
media platforms. Instagram, Facebook, Twitter, YouTube,
Pinterest, and Tumblr [16]. In addition, tobacco companies
promoted products through paid “influencers’ who have large
social media—based followings [17]. Social media promotions
may be a more effective means for influencing tobacco
perceptions and use than traditional advertising suchasTV and
print mediathat provide no interactive features, as social media
givesthe audience more optionsfor engagement and interactions
with tobacco content [18].

Influencers discussing tobacco products have the potential to
affect followers' attitudes and product use [19]. Followers of
tobacco influencers are younger, have lower education, and are
more likely to report past month tobacco use than those who
do not follow tobacco influencers [20]. Youths are especially
vulnerableto socia media—based tobacco marketing in part due
to their high level of internet and social media use [21], with
youths aged 13-18 years spending over 8 hours on the internet
every day [22]. Exposure and engagement with social
media—based tobacco marketing, including socia media
promotions, are associated with tobacco product use among US
youths [23,24].

Health warning statements serve as a source of health
information, increase perceptions of risk, promote smoking
cessation, and have the potential to lower smoking initiation
among youths [25,26]. Health warnings are required to be
displayed on the packaging and advertising for all tobacco
products[27]. Even though the law al so mandatestheinclusion
of health warning labels on cigars and pipe tobacco [28], the
US District Court for the District of Columbia has issued an
order vacating these requirements for cigar and pipe products.
Asaresult, cigar and pipe tobacco firms may opt to voluntarily
comply with the health warning provisions set by the US Food
and Drug Administration (FDA). However, the 7 largest cigar
companiesin the United States must still display health warnings
in both their advertising and packaging due to an existing
consent agreement with the Federal Trade Commission [29].
These companies include Swisher International, Inc (producer
of Swisher Sweets cigars) and Altadis U.S.A. (producer of
Backwoods and Dutch Master cigars) [29]. The FDA mandates
that health warning statements on advertising for covered,
roll-your-own, and cigarette tobacco products must (1) appear
on the upper portion of the advertisement within the trim area
and (2) occupy at least 20% of the area of the advertisement
[30]. However, social media advertising, including influencer
promotional posts, has not been specified in the health warning
requirements for any tobacco product.
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Instagram is one of the most popular social media platforms
among youth, with 72% of youths reporting Instagram use in
2018 [21]. The photo-oriented nature of Instagram makesit an
ideal platform for influencer promotions, since images convey
more emotions and intimate feelingsthan text-oriented platforms
such as Twitter [31]. Health warning labelsin cel ebrity-endorsed
e-cigarette Instagram advertisements decreased viewers
intention to use e-cigarettes [32]. Tweets that include health
warnings for e-cigarettes were found to elicit more negative
health perceptions of the e-cigarette brand than those without
warnings[33]. Theinclusion of FDA-mandated nicotine warning
statements in Instagram e-cigarette promotions decreased the
appeal of the posts[34]. However, little is known about the use
of health warning labelsin LCC influencer posts on Instagram
and whether the presence of health warningsis associated with
user engagement with LCC influencer promotions. This study
identified LCC influencers using innovative methods and
performed computer vision analysis to investigate the current
state of LCC influencer promotions on Instagram and the use
of health warning labelsin LCC influencer promotional posts.
We report here the development and use of an innovative
computer vision method. We then use our computer vision
algorithm to evaluate the effect of warning labels of leading
L CC Instagram influencers on post engagement.

Methods

Data Collection

We focused on 3 LCC brands with the leading market shares
in the United States, including Backwoods, Swisher Swests,

Figure 1. Datasampling procedure. LCC: little cigar and cigarillo.
Backwoods
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and Dutch Masters, which frequently feature influencers on
their Instagram brand pages [35,36]. At the time of data
collection, these 3 brands were also the most followed LCC
brands on Instagram.

Inviolation of Federal Trade Commission guidance [37], many
influencers do not use methods to disclose that they have a
“material connection” with the brand, such asincluding hashtags
such as #ad or #sponsored. As a result, paid influencer posts
can be difficult to identify and study. Thus, influencers were
identified as individuals tagged by one of the 3 LCC brands.
First, we scraped all Instagram posts from the 3 LCC brands,
which were posted between January 1, 2018, and November 3,
2021. Then, we used the string-matching function in the R
software to identify all handles tagged in the captions of the
collected L CC brand posts. During thistime, Backwoodstagged
155 unique Instagram users, Swisher Sweets tagged 68
Instagram users, and Dutch Masterstagged 109 Instagram users.
We collected posts referencing LCCs published by each
identified influencer from the users Instagram pages in
November 2021. In total, we identified 51 Backwoods
influencerswho posted 513 Backwoods-related | nstagram posts,
19 Swisher Sweet influencers who posted 72 Swisher
Sweets-related Instagram posts, and 27 Dutch Masters
influencers who posted 964 Dutch Masters—+elated Instagram
posts (Figure 1). Pictures or videos of brand-related influencer
posts were manually downloaded. Engagement metrics of each
post, including the number of likes and comments, were also
recorded. Collected data were stored in a password-protected
computer and were only accessible to the authors.

Swisher Sweets Dutch Masters

LCC brand posts

417k followers 245k followers 86k followers
@Backwoods posts @SwisherSweets posts @DutchMasters posts
N = 1069 N =999 N = B88

(January 1, 2018—November 3, 2021)

L4

Y

@Backwoods influencers
N =155

LCC brand influencers
(tagged in LCC brand posts)

@DutchMasters influencers
N =109

@SwisherSweets influencers
N =68

l

1 l

Tagged influencers wha @Backwoods influencers

@SwisherSweets influencers @DutchMasters influencers

posted about the brand N =51 N=19 N =27
LGCC brand—related posts Influencers Influencers Influencers
made by tagged in‘ﬂugncers Baclwoods posts Swisher Sweets posts Dutch Masters posts
Y 1agg N =513 N=72 N =964

Manual Coding

Because not al influencer posts that mentioned brand names
contained content related to cigar smoking or LCC
brand—sponsored events, we manually coded whether the
identified influencer LCC posts were relevant to cigar smoking

https://infodemiol ogy.jmir.org/2023/1/e41969

RenderX

and LCC brands. Two coders were trained to determine (1) if
an influencer post wasrelevant (ie, it pertained to cigar smoking
or LCC-sponsored events such as the Swisher Sweets Artist
Project) and (2) among relevant posts, if the post contained a
health warning. For video posts, coderswatched the entire video
and took screenshots if health warnings appeared.
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To determine inter-coder reliability, 2 coders were trained on
20 images, and questions regarding coding criteria were
discussed. Next, the 2 codersindependently evaluated 150 posts
(50 postsfor each brand), after which Cohen kappavalueswere
calculated to determine the intercoder reliability onthe 2 coding
guestions. The average Cohen kappa values were 0.954 for
question 1, that is, whether an influencer post was relevant
(pertained to cigar smoking or LCC-sponsored events), and
0.966 for question 2, that is, whether the post contained ahealth
warning (among LCC brand—relevant posts). The high Cohen
kappa values indicate a high level of intercoder agreement
between the 2 coders [38]. Two coders independently coded
the remaining imagesin the sample.

TheWarning Label Multi-Layer mage | dentification
Algorithm

To determine the presence and properties of a warning label
inside an image, we developed the Warning Label Multi-Layer
Image Identification (WalLi) computer vision algorithm by
integrating the computer vision library OpenCV [39] and the
open-source OCR (Optical Character Recognition) engine
Tesseract [40]. WalLi was developed to specificaly identify
compliance with 2 FDA guidelines for advertising of covered,
roll-your-own, and cigarette tobacco products, which state that
health warnings must (1) appear on the upper portion of the
advertisement within the trim areaand (2) occupy at least 20%
of the area of the advertisement. In addition to detecting the
word “warning” in theimage, we also analyzed theimage over
4 different levels: pixel color, pixel contoursarea, pixel contours
shape, and text (using OCR). As a preliminary step, to
preprocess the image and allow the algorithm to better detect
thewarning statement (if present), we applied ablack and white
color transformation and multiple blurring and morphological
functions (erosion and dilation) to remove small noise
components.

Since warning labels are required to have black borders, we
applied a binary filter to select only the dark-colored pixels of
interest and filter out al the others. The selected pixels were
grouped into contours to analyze the shape and area. If the area

Figure 2. Computer vision process.
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of the contour was between 2 specified threshol ds and the shape
of the contour was described as a quadrilateral, the selected
contour was passed to the last step of the analysis. The 2 area
thresholds were selected using empirical experiments on the
data available and on the basis of assumptions about how the
warning label should look according to the FDA directives. In
particular, in order to be able to track both valid and invalid
warning labels (with respect to FDA regulations), we chose a
minimum threshold of 600 pixels, which corresponds to the
minimum size required for reading the words by the text OCR
(moredetails about this method are provided in the next section)
and a maximum threshold of half the image size.

Finally, we evaluated whether the image area identified by the
contour contained theword “warning,” as mandated by the FDA
for the health warning labels in advertising of roll-your-own
and cigarette tobacco products [30]. We used the tesseract text
OCR to extract the text content in the selected image area. If
the keyword “warning” was found, then the algorithm returned
the position of thewarning label and area of the health warning
as results. To increase the flexibility of this process, different
variations of the described color filters and image preprocessing
functions (including blurring and morphology) were used in the
initial step of the analysis, allowing for the identification of
nonstandard warning |abels.

For all post images, the Wali computer vision algorithm was
used to determine (1) if the image contained a health warning,
(2) the area (in pixel) of the warning label in relation to the
image area, and (3) the placement of the health warning (upper
portion of the image; Figure 2). In Figure 2, we highlight the 4
main steps of thewarning labels' detection process. The second
imagein the process describesthe pixel color filter using binary
thresholding with an example of the output given the original
image as the input. The third image shows the output after
combining the area, shape, and OCR filter (highlighted in the
image with 3 different colors). Finaly, the final output shows
the original image with only the area that corresponds to the
filter criteria highlighted in red. Our code is publicly available
on GitHub [41].

WARNING Tobacco smoke
increases the nisk of lung cancer
and heart disease. even m NONSMOkers.

FERL AN BN ENTE B AN
HOMETOWN GRANT
IS NOW DPEN!

ALLING ALL ATLANTA MUSICIANS
HOMETOWN GRANT
IS NOW OPEN!

Original image Threshold color filter

WARNING Tobacco smoke
ncreases the nisk of lung cancer
And heart disease. even n nONsmokers

BULII SLE ST ANTE W 13
HOMETOWN GRANT
IS NOW OPEN!

Detection in 3 hierarchical levels:
- Shape area filter: green
- Shape type filter: blue
- Shape text content filter: red

Results analytics
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Statistical Analysis

We used negative binomia regression models to assess the
association of health warnings with the engagement (numbers
of likes and comments) of an LCC influencer post. Negative
binomial models account for overdispersion in count data [42]
and have been used in prior research evaluating social media
engagement (eg, post “likes") [43]. We also included influencers
as random effects in the models as observations were
nonindependent. Specifically, over haf of the influencers
published >1 L CC Instagram post. We al so adjusted for follower
counts and LCC brand, which can potentially affect the
engagement of influencer posts on Instagram. Negative binomial
models were fitted using the gimmTMB package in R (version
4.1.0; The R Foundation). The exponentiated regression
coefficients in the negative binomial model are reported as
incidencerateratios (IRRs). Corresponding 95% Clsand 2-sided
P values are a so reported. Variance inflation factor scores for
al independent variables were within the range of 0 to 2,
indicating no substantive multicollinearity.

Ethical Considerations

As only publicly available data were used, the author’s
institutional review board determined that this study did not
meet the definition of human participants research.

Results

Health Warningsin LCC Influencer Posts

In total, we identified 1549 LCC posts from influencers who
were tagged by the 3 leading LCC brand Instagram pages.

Wuetd

Manual coding revealed that 889 posts (470 Backwoods
influencer posts, 60 Swisher Sweets influencer posts, and 359
Dutch Masters influencer posts) featured either cigar smoking
or LCC brand—related events. Among the retained 8389 LCC
influencer posts, manual coding identified 79 posts that
contained health warnings. When using the WaLi computer
vision agorithm for the 889 LCC branded influencer posts, it
successfully captured health warnings in 73 out of the 79
coder-identified posts. The computer vision method failed to
detect health warnings in only 6 posts because the health
warnings were either too blurry or too small (Figure 3). Thus,
the overall accuracy of using computer vision to detect the
presence or absence of health warnings in our data set was
99.3%. Subsequent analyses were based on the results reported
by the computer vision analysis.

Only 8.2% (n=73) of the LCC influencer posts contained a
health warning. Among these 73 posts, the health warning label
occupied an average of 8.2% of the area of the post. Specifically,
only 4.1% (n=3) of LCC influencer posts included a health
warning that occupied at least 20% of the total post, asrequired
by the FDA for advertisements of roll-your-own tobacco and
cigarettes[30]. Only 23.3% (n=17) of the posts placed a health
warning in the upper area of the post per FDA requirement.
Overall, among the 889 identified influencer posts of LCCson
Instagram, only 1 (0.1%) fully met the FDA requirements for
health warning labels in tobacco advertising for roll-your-own
tobacco and cigarettes, containing a health warning that
congtitutes at least 20% of the area of the post, and placing the
label in the upper portion of the post.

Figure 3. Examples of postsin which Computer Vision failed to detect the presence of health warnings.

Association of Health WarningsWith L CC Influencer
Post Engagement

In negative binomial analyses, influencer posts that contained
health warnings received fewer likes (IRR 0.59, P<.001, 95%
Cl 0.48-0.71) and fewer comments (IRR 0.46, P<.001, 95% CI
0.31-0.67) than those that did not contain health warnings, after
adjusting for the number of account followers and LCC brand.
Holding the number of followers and L CC brand constant, the
presence of a health warning in an LCC influencer post was
associated with a 41% decrease in the rate of likes and a 54%
decrease in the rate of comments.
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Discussion

Developing and using an innovative computer vision
method—WaL.i—our study evaluated the use of health warnings
in LCC influencer promotions on Instagram and the association
of health warnings with post engagement. We found that few
LCC influencers promotional posts contained ahealth warning.
Additionally, we evaluated the location and size of warningsin
LCC influencer posts in accordance with the FDA's warning
requirements for roll-your-own tobacco and cigarette
advertising. Even though LCC influencer promotions currently
fall outside the scope of the FDA health warning requirements,
our findings reveal that avery small number of LCC influencer
posts met the requirement for using health warnings that
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constitute 20% of the advertisement's area and are located in
the upper portion of the advertisement. Notably, the presence
of health warnings in LCC influencer promotional posts was
associated with less post engagement, including fewer likesand
comment counts.

The current federal laws require warnings on advertisements
for tobacco products but do not specify whether the rules apply
to social media advertising [29,30]. Our findings support the
use of health warningsin tobacco branded content and influencer
promotions on socia media. We found that the presence of
health warnings in LCC influencer posts was associated with
lower post engagement (ie, likes and comments). Our research
builds upon previous research, which demonstrated that
exposure to and engagement with social media—based tobacco
marketing, including social mediamarketing, isassociated with
tobacco product use among US youths [23,24].

Our study isamong thefirst to demonstrate the relation of health
warning statements with engagement of LCC-related content
posted by influencers tagged by L CC brands. The LCC brands
deliberately tagged an influencer account that has awide reach
on socia media, which allowsits usersto engage with the tagged
influencer account. It is possible for influencersto transition to
brand ambassadors and establish a lasting partnership with a
brand [44]. One example of this is Swisher Sweets and their
use of the Artist Project to cultivate partnerships with various
influencers within the hip-hop music industry [45]. Those
influencers then generate complimentary branded content on
their own Instagram pages and engage their followers with
branded promotional content. Yet, very few LCC branded
influencer posts contained a health warning. When health
warnings were present, the posts were associated with less
engagement. Given that compared to nonfollowers, followers
of tobacco influencers are more likely to be younger and have
a lower level of education, making the followers more
susceptible to tobacco influencer promotions[20]. Cigar brands
frequently employ influencers to market their products on
Instagram, with the majority of the influencers being people of
color from the music industry, who are particularly appealing
to younger, African Americans[35]. Future research is needed
to examine whether Black individuals are more likely to
encounter LCC influencer promotions on social media, aswell
as the effects of such exposure on their beliefs and cigar use.

Our study suggests that the incorporation of health warning
requirementsin social media posts promoting tobacco products
could help reduce engagement with promotions of tobacco
products on socia media. Future studies are needed to identify
the most effective implementation strategy of health warnings
in social media promotional posts of tobacco to decrease the

Wuetd

use and uptake of tobacco products among youths [33]. For
example, irrespective of whether the effect of health warning
labels on tobacco perceptions and initiation depends upon the
sizeand design [25], it isunclear if previous guidelines on size
and design, which focused on health warnings for product
packaging [46], are effective in a social media environment.

Our study has several limitations. We only analyzed 3 LCC
brands on one social media platform (Instagram). Our findings
may not be generalizable to other tobacco products and social
media platforms. We also do not know the tobacco use status
of the individuals who engaged with the LCC influencer posts;
thus, we cannot demonstrate the causal effects of health
warnings on the audience's attitudes and behaviors toward
LCCs. Future research is needed to investigate the effects of
health warningsin social mediapromotions of L CCson youths
attitudes toward L CCs, their onset, and use. Lastly, despite the
fact that the identified influencers were tagged by LCC brand
posts, we cannot verify if thoseindividuals are paid by the LCC
brands. Influencers can be compensated not only monetarily
but also through performance and collaboration opportunities.
It isimportant to conduct further research on how the tobacco
industry usesthese strategiesto attract influencers and promote
tobacco productsin order to inform future advertising policies
in the digital age.

Our study used an innovative strategy to identify influencers
who were tagged by the leading LCC brands. This method of
identifying influencers can be used to study influencer
promotions of other tobacco products such as e-cigarettes, which
are frequently advertised on social media [47]. We aso
implemented a state-of-the-art computer vision method to detect
and evaluate health warning statement propertiesin Instagram
influencer promotions. Compared to traditional manual coding
of images, WalL i ismuch moreefficient at providing an accurate
measurement of the size and location of health warnings in
visual tobacco advertisements. Such efficiency and accuracy
can be particularly useful for monitoring compliance with health
warning regulations in tobacco advertising and for evaluating
the effectiveness of such policies in reducing the appeal of
tobacco products. Thus, WaLi can be readily used for policy
evaluation and surveillance of health warning compliance in
various social media—based tobacco advertisements such as
email and website advertisements.

In conclusion, our study lends support for the requirement of
health warning statements in brand-related influencer
promotions of L CCson social media. Extending health warning
requirementsto social mediaadvertisements of tobacco products
warrants further research.

Acknowledgments

Research reported in this publication was supported, in part, by the National Heart, Lung, And Blood Institute of the National
Ingtitutes of Health (award U54HL120163). The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health. JW and LRR report receiving grants from American Heart
Association. JLF reports receiving grants from the American Heart Association and the National Heart, Lung, and Blood Institute

(K01 HL143142).

https://infodemiol ogy.jmir.org/2023/1/e41969

JMIR Infodemiology 2023 | vol. 3| e41969 | p. 6
(page number not for citation purposes)


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

JMIR INFODEMIOLOGY Wu et d

Authors Contributions

JLF and TH were responsible for conceptualization and investigation. JW was responsible for data collection. JLF, TH, and JW
were responsible for devel oping the study methodology. IMO and DW were responsible for computer vision analysis. JLF, TH,
and JW were responsible for drafting the original manuscript. JLF and TH were responsible for supervising the study. LRR, AB,
RMR, ZX, DW, and IMO were responsible for review and editing the manuscript draft. All authors have read and agreed to the
published version of the manuscript.

Conflictsof I nterest
None declared.

References

1.  Gentzke AS, Wang TW, Cornelius M, Park-Lee E, Ren C, Sawdey MD, et a. Tobacco product use and associated factors
among middle and high school students - Nationa Youth Tobacco Survey, United States, 2021. MMWR Surveill Summ
2022 Mar 11;71(5):1-29 [EREE Full text] [doi: 10.15585/mmwr.ss7105al] [Medline: 35271557]

2. Kowitt SD, Goldstein AO, Sutfin EL, Osman A, Meernik C, Heck C, et al. Adolescents first tobacco products: associations
with current multiple tobacco product use. PLoS One 2019;14(5):e0217244 [EREE Full text] [doi:
10.1371/journal.pone.0217244] [Medline: 31120972]

3. Cornacchione Ross J, Sutfin E, Suerken C, Walker S, Wolfson M, Reboussin B. Longitudinal associations between marijuana
and cigar use in young adults. Drug Alcohol Depend 2020 Mar 23;211:107964 [FREE Full text] [doi:
10.1016/j.drugal cdep.2020.107964] [Medline: 32251920]

4.  National Center for Chronic Disease Prevention and Health Promotion (US) Office on Smoking and Health. Preventing
Tobacco Use Among Youth and Young Adults. A Report of the Surgeon General. Atlanta, GA: Centersfor Disease Control
and Prevention; 2012.

5. Lovato C, Linn G, Stead LF, Best A. Impact of tobacco advertising and promotion on increasing adolescent smoking
behaviours. Cochrane Database Syst Rev 2003(4):CD003439. [doi: 10.1002/14651858.CD003439] [Medline: 14583977]

6.  Portnoy DB, Wu CC, Tworek C, Chen J, Borek N. Youth curiosity about cigarettes, smokelesstobacco, and cigars: prevalence
and associations with advertising. Am J Prev Med 2014 Aug;47(2 Suppl 1):S76-S86 [FREE Full text] [doi:
10.1016/j.amepre.2014.04.012] [Medline: 25044199]

7.  LiX,Borodovsky JT, Kasson E, Kaiser N, Riordan R, Fentem A, et a. Exploring how tobacco advertisements are associ ated
with tobacco use susceptibility in tobacco naive adolescents from the PATH study. Prev Med 2021 Dec;153:106758 [FREE
Full text] [doi: 10.1016/].ypmed.2021.106758] [Medline: 34358594]

8.  Bach L. Tobacco product marketing on the internet. Campaign for Tobacco-Free Kids. 2021. URL: https.//www.
tobaccofreekids.org/assets/factsheets/0081.pdf [accessed 2023-02-21]

9. Pierce R, Gilpin EA. How did the Master Settlement Agreement change tobacco industry expenditures for cigarette
advertising and promotions? Health Promot Pract 2004 Jul;5(3 Suppl):84S-90S. [doi: 10.1177/1524839904264600] [Medline:
15231101]

10. The Master Settlement Agreement. National Association of Attorneys General. URL: https://www.naag.org/our-work/
naag-center-for-tobacco-and-public-heal th/the-master-settlement-agreement/ [accessed 2021-01-18]

11. Family Smoking Prevention and Tobacco Control Act - An Overview. US Food and Drug Administration. 2020. URL :
https://www.fda.gov/tobacco-products/rul es-regul ations-and-guidance/
family-smoking-prevention-and-tobacco-control -act-overview [accessed 2022-01-18]

12. LewisMJ, Yulis SG, Delnevo C, Hrywna M. Tobacco industry direct marketing after the Master Settlement Agreement.
Health Promot Pract 2004 Jul 25;5(3 Suppl): 75S-83S. [doi: 10.1177/1524839904264596] [Medline: 15231100]

13. Federa Trade Commission Cigarette Report for 2020 and Smokel ess Tobacco Report for 2020. Federal Trade Commission.
2021. URL: https://www.ftc.gov/reports/federal -trade-commission-cigarette-report-2020-smokel ess-tobacco-report-2020
[accessed 2021-01-18]

14. Richardson A, Ganz O, Vallone D. Tobacco on the web: surveillance and characterisation of online tobacco and e-cigarette
advertising. Tob Control 2015 Jul;24(4):341-347. [doi: 10.1136/tobaccocontrol-2013-051246] [Medline: 24532710]

15. Jackler RK, Li VY, Cardiff RAL, Ramamurthi D. Promotion of tobacco products on Facebook: policy versus practice. Tob
Control 2019 Jan;28(1):67-73. [doi: 10.1136/tobaccocontrol-2017-054175] [Medline: 29622602]

16. O'Brien EK, Hoffman L, Navarro MA, Ganz O. Social media use by leading US e-cigarette, cigarette, smokel ess tobacco,
cigar and hookah brands. Tob Control 2020 Dec 26;29(el):e87-e97. [doi: 10.1136/tobaccocontrol -2019-055406] [Medline:
32217772]

17. New Investigation Exposes How Tobacco Companies Market Cigarettes on Social Mediain the U.S. and Around the World.
Campaign for Tobacco-Free Kids. 2018. URL: https://www.tobaccofreekids.org/press-releases/2018 08 27 ftc [accessed
2023-02-21]

18. Cader BJ, Malthouse EC, Schaedel U. An experimental study of the relationship between online engagement and advertising
effectiveness. J Interact Mark 2009 Nov 01;23(4):321-331. [doi: 10.1016/].intmar.2009.07.002]

https://infodemiol ogy.jmir.org/2023/1/e41969 JMIR Infodemiology 2023 | vol. 3| e41969 | p. 7
(page number not for citation purposes)

RenderX


https://europepmc.org/abstract/MED/35271557
http://dx.doi.org/10.15585/mmwr.ss7105a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35271557&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0217244
http://dx.doi.org/10.1371/journal.pone.0217244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31120972&dopt=Abstract
https://europepmc.org/abstract/MED/32251920
http://dx.doi.org/10.1016/j.drugalcdep.2020.107964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32251920&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD003439
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14583977&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0749-3797(14)00179-2
http://dx.doi.org/10.1016/j.amepre.2014.04.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25044199&dopt=Abstract
https://europepmc.org/abstract/MED/34358594
https://europepmc.org/abstract/MED/34358594
http://dx.doi.org/10.1016/j.ypmed.2021.106758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34358594&dopt=Abstract
https://www.tobaccofreekids.org/assets/factsheets/0081.pdf
https://www.tobaccofreekids.org/assets/factsheets/0081.pdf
http://dx.doi.org/10.1177/1524839904264600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15231101&dopt=Abstract
https://www.naag.org/our-work/naag-center-for-tobacco-and-public-health/the-master-settlement-agreement/
https://www.naag.org/our-work/naag-center-for-tobacco-and-public-health/the-master-settlement-agreement/
https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/family-smoking-prevention-and-tobacco-control-act-overview
https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/family-smoking-prevention-and-tobacco-control-act-overview
http://dx.doi.org/10.1177/1524839904264596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15231100&dopt=Abstract
https://www.ftc.gov/reports/federal-trade-commission-cigarette-report-2020-smokeless-tobacco-report-2020
http://dx.doi.org/10.1136/tobaccocontrol-2013-051246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24532710&dopt=Abstract
http://dx.doi.org/10.1136/tobaccocontrol-2017-054175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29622602&dopt=Abstract
http://dx.doi.org/10.1136/tobaccocontrol-2019-055406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32217772&dopt=Abstract
https://www.tobaccofreekids.org/press-releases/2018_08_27_ftc
http://dx.doi.org/10.1016/j.intmar.2009.07.002
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR INFODEMIOLOGY Wu et d

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.
40.

41.

42.

Daniel ES, Crawford Jackson EC, Westerman DK. The influence of social mediainfluencers: understanding online vaping
communities and parasocial interaction through the lens of Taylor’s six-segment strategy wheel. J Interact Advert 2018
Oct 18;18(2):96-109. [doi: 10.1080/15252019.2018.1488637]

Chu K, Majmundar A, Allem J, Soto DW, Cruz TB, Unger JB. Tobacco use behaviors, attitudes, and demographic
characteristics of tobacco opinion leadersand their followers: Twitter analysis. JMed Internet Res 2019 Jun 04;21(6):e12676
[FREE Full text] [doi: 10.2196/12676] [Medline: 31165716]

Anderson M, Jiang J. Teens, Social Media and Technology 2018. Pew Research Center. 2018. URL : https.//www.
pewresearch.org/internet/2018/05/31/teens-social -medi a-technol ogy-2018/ [accessed 2021-07-03]

The Common Sense Census: Media Use by Tweens and Teens, 2021. Common Sense Media. 2022. URL : https://www.
commonsensemedia.org/research/the-common-sense-census-medi a-use-by-tweens-and-teens-2021 [accessed 2023-02-21]
Songji S, Pierce JP, Choi K, Portnoy DB, MargolisKA, Stanton CA, et al. Engagement with online tobacco marketing and
associations with tobacco product use among U.S. youth. J Adolesc Health 2017 Jul;61(1):61-69 [FREE Full text] [doi:
10.1016/j.jadohealth.2017.01.023] [Medline: 28363720]

Songji S, Yang J, Knutzen KE, Moran MB, Tan AS, Sargent J, et al. Online tobacco marketing and subsequent tobacco
use. Pediatrics 2018 Feb 02;141(2):€20172927 [FREE Full text] [doi: 10.1542/peds.2017-2927] [Medline: 29295893]
Hammond D. Health warning messages on tobacco products: areview. Tob Control 2011 Sep;20(5):327-337. [doi:
10.1136/tc.2010.037630] [Medline: 21606180]

Moodie C, MacKintosh AM, Gallopel-Morvan K, Hastings G, Ford A. Adolescents' perceptions of an on-cigarette health
warning. Nicotine Tob Res2017 Oct 01;19(10):1232-1237 [FREE Full text] [doi: 10.1093/ntr/ntw165] [Medline: 27613916]
Labeling and Warning Statements for Tobacco Products. US Food and Drug Administration. 2021. URL: https://www.
fda.gov/tobacco-products/products-guidance-regul ati ons/| abel i ng-and-warni ng-statements-tobacco-products [ accessed
2022-01-30]

Cigar Labeling and Warning Statement Requirements. US Food and Drug Administration. 2020. URL : https://www.fda.gov/
tobacco-products/l abeling-and-warning-statements-tobacco-products/cigar-labeling-and-warning-statement-requirements
[accessed 2022-01-30]

Nationwide Labeling Rules for Cigar Packaging and Ads Take Effect Today. Federal Trade Commission. 2001. URL:
https.//www.ftc.gov/news-events/press-rel eases/2001/02/nati onwide-labeling-rul es-ci gar-packaging-and-ads-take-eff ect
[accessed 2021-01-30]

Advertising and Promotion. US Food and Drug Administration. 2020. URL: https://www.fda.gov/tobacco-products/
products-guidance-regul ations/adverti sing-and-promotion [accessed 2021-10-31]

Hjorth L, Burgess J. Intimate Banalities The Emational Currency of Shared Camera Phone Images during the Queensland
Flood Disaster. In: The Routledge Companion to Mobile Media. Oxon: Routledge; 2014.

Phua J, Lim D. Can warning labels mitigate effects of advertising message claims in celebrity-endorsed I nstagram-based
electronic cigarette advertisements? I nfluence on social mediausers' E-cigarette attitudes and behavioral intentions. JMark
Commun 2022 Feb 09:1-21. [doi: 10.1080/13527266.2022.2037008]

Guillory J, Kim AE, Fiacco L, Cress M, Pepper J, Nonnemaker J. An experimental study of nicotine warning statements
in e-cigarette tweets. Nicotine Tob Res 2020 Apr 21;22(5):814-821 [FREE Full text] [doi: 10.1093/ntr/ntz029] [Medline:
30820571]

Laestadius LI, Penndorf KE, Seidl M, Cho Y. Assessing the appeal of Instagram electronic cigaretterefill liquid promotions
and warnings among young adults: mixed methods focus group study. J Med Internet Res 2019 Nov 25;21(11):e15441
[FREE Full text] [doi: 10.2196/15441] [Medline: 31763987]

Navarro MA, O'Brien EK, Ganz O, Hoffman L. Influencer prevalence and role on cigar brand Instagram pages. Tob Control
2021 Nov;30(el):e33-e36. [doi: 10.1136/tobaccocontrol-2020-055994] [Medline: 33046583]

Delnevo CD, Miller Lo E, Giovenco DP, Cornacchione Ross J, Hrywna M, Strasser AA. Cigar salesin convenience stores
intheUS, 2009-2020. JAMA 2021 Dec 21;326(23):2429-2432 [ FREE Full text] [doi: 10.1001/jama.2021.19692] [Medline:
34932088]

Fair L. Disclosures 101: New FTC resources for social mediainfluencers. Federal Trade Commission. 2019. URL : https:/
Iwww.ftc.gov/news-events/bl ogs/business-blog/2019/11/di scl osures-101-new-ftc-resources-social -media-influencers
[accessed 2021-07-03]

Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics 1977 Mar;33(1):159-174.
[Medline: 843571]

OpenCV. URL: https.//opencv.org/ [accessed 2023-02-21]

Weil S. Tesseract open source OCR engine (main repository). GitHub. 2022. URL : https.//qgithub.com/tesseract-ocr/tesseract/
releases/ [accessed 2023-02-21]

Warning-L abel-Multi-Layer-lmage-Identification (WalLi). GitHub. URL : https://github.com/JM Origgi/

Warning-L abel-Multi-L ayer-lmage-Identification [accessed 2023-02-22]

Chin HC, Quddus MA. Modeling count data with excess zeroes. Sociol Methods Res 2016 Jun 29;32(1):90-116. [doi:
10.1177/0049124103253459]

https://infodemiol ogy.jmir.org/2023/1/e41969 JMIR Infodemiology 2023 | vol. 3| e41969 | p. 8

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1080/15252019.2018.1488637
https://www.jmir.org/2019/6/e12676/
http://dx.doi.org/10.2196/12676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31165716&dopt=Abstract
https://www.pewresearch.org/internet/2018/05/31/teens-social-media-technology-2018/
https://www.pewresearch.org/internet/2018/05/31/teens-social-media-technology-2018/
https://www.commonsensemedia.org/research/the-common-sense-census-media-use-by-tweens-and-teens-2021
https://www.commonsensemedia.org/research/the-common-sense-census-media-use-by-tweens-and-teens-2021
https://europepmc.org/abstract/MED/28363720
http://dx.doi.org/10.1016/j.jadohealth.2017.01.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28363720&dopt=Abstract
https://europepmc.org/abstract/MED/29295893
http://dx.doi.org/10.1542/peds.2017-2927
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29295893&dopt=Abstract
http://dx.doi.org/10.1136/tc.2010.037630
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21606180&dopt=Abstract
https://europepmc.org/abstract/MED/27613916
http://dx.doi.org/10.1093/ntr/ntw165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27613916&dopt=Abstract
https://www.fda.gov/tobacco-products/products-guidance-regulations/labeling-and-warning-statements-tobacco-products
https://www.fda.gov/tobacco-products/products-guidance-regulations/labeling-and-warning-statements-tobacco-products
https://www.fda.gov/tobacco-products/labeling-and-warning-statements-tobacco-products/cigar-labeling-and-warning-statement-requirements
https://www.fda.gov/tobacco-products/labeling-and-warning-statements-tobacco-products/cigar-labeling-and-warning-statement-requirements
https://www.ftc.gov/news-events/press-releases/2001/02/nationwide-labeling-rules-cigar-packaging-and-ads-take-effect
https://www.fda.gov/tobacco-products/products-guidance-regulations/advertising-and-promotion
https://www.fda.gov/tobacco-products/products-guidance-regulations/advertising-and-promotion
http://dx.doi.org/10.1080/13527266.2022.2037008
https://europepmc.org/abstract/MED/30820571
http://dx.doi.org/10.1093/ntr/ntz029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30820571&dopt=Abstract
https://www.jmir.org/2019/11/e15441/
http://dx.doi.org/10.2196/15441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31763987&dopt=Abstract
http://dx.doi.org/10.1136/tobaccocontrol-2020-055994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33046583&dopt=Abstract
https://europepmc.org/abstract/MED/34932088
http://dx.doi.org/10.1001/jama.2021.19692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34932088&dopt=Abstract
https://www.ftc.gov/news-events/blogs/business-blog/2019/11/disclosures-101-new-ftc-resources-social-media-influencers
https://www.ftc.gov/news-events/blogs/business-blog/2019/11/disclosures-101-new-ftc-resources-social-media-influencers
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=843571&dopt=Abstract
https://opencv.org/
https://github.com/tesseract-ocr/tesseract/releases/
https://github.com/tesseract-ocr/tesseract/releases/
https://github.com/JMOriggi/Warning-Label-Multi-Layer-Image-Identification
https://github.com/JMOriggi/Warning-Label-Multi-Layer-Image-Identification
http://dx.doi.org/10.1177/0049124103253459
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR INFODEMIOLOGY Wu et d

43. Bhattacharya S, Srinivasan P, Polgreen P. Social media engagement analysis of U.S. Federal health agencies on Facebook.
BMC Med Inform Decis Mak 2017 Apr 21;17(1):49 [EREE Full text] [doi: 10.1186/s12911-017-0447-z] [Medline:
28431582]

44. Richardson A, Ganz O, Valone D. The cigar ambassador: how Snoop Dogg uses Instagram to promote tobacco use. Tob
Control 2014 Jan;23(1):79-80. [doi: 10.1136/tobaccocontrol-2013-051037] [Medline: 23748187]

45. Ganz O, Rose SW, Cantrell J. Swisher Sweets 'Artist Project”: using musical events to promote cigars. Tob Control 2018
Jul 08;27(el):€93-e95. [doi: 10.1136/tobaccocontrol-2017-054047] [Medline: 29439208]

46. White V, Webster B, Wakefield M. Do graphic health warning labels have an impact on adolescents smoking-related
beliefs and behaviours? Addiction 2008 Sep;103(9):1562-1571. [doi: 10.1111/j.1360-0443.2008.02294.x] [Medline:
18783508]

47. Huang J, Duan Z, Kwok J, Binns S, VeraLE, Kim Y, et a. Vaping versus JUULing: how the extraordinary growth and
marketing of JUUL transformed the US retail e-cigarette market. Tob Control 2019 Mar;28(2):146-151 [FREE Full text]
[doi: 10.1136/tobaccocontrol-2018-054382] [Medline: 29853561]

Abbreviations

FDA: US Food and Drug Administration

IRR: incidencerate ratio

LCC: littlecigar and cigarillo

OCR: Optical Character Recognition

WalLi: Warning Label Multi-Layer Image Identification

Edited by T Mackey; submitted 16.08.22; peer-reviewed by O Ganz, J Kapp; comments to author 18.01.23; revised version received
30.01.23; accepted 06.02.23; published 14.03.23

Please cite as:

Wu J, Origgi JM, Ranker LR, Bhatnagar A, Robertson RM, Xuan Z, Wjaya D, Hong T, Fetterman JL

Compliance With the US Food and Drug Administration’s Guidelines for Health Warning Labels and Engagement in Little Cigar
and Cigarillo Content: Computer Vision Analysis of Instagram Posts

JMIR Infodemiology 2023; 3:e41969

URL: https://infodemiology.jmir.org/2023/1/e41969

doi: 10.2196/41969

PMID: 37113379

©Jiaxi Wu, Juan Manuel Origgi, Lynsie R Ranker, Aruni Bhatnagar, Rose Marie Robertson, Ziming Xuan, Derry Wijaya, Traci
Hong, Jessica L Fetterman. Originally published in IMIR Infodemiology (https://infodemiology.jmir.org), 14.03.2023. Thisis
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 Infodemiology, is properly cited. The complete bibliographic information, a
link to the original publication on https://infodemiology.jmir.org/, as well as this copyright and license information must be
included.

https://infodemiol ogy.jmir.org/2023/1/e41969 JMIR Infodemiology 2023 | vol. 3 | e41969 | p. 9
(page number not for citation purposes)

RenderX


https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-017-0447-z
http://dx.doi.org/10.1186/s12911-017-0447-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28431582&dopt=Abstract
http://dx.doi.org/10.1136/tobaccocontrol-2013-051037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23748187&dopt=Abstract
http://dx.doi.org/10.1136/tobaccocontrol-2017-054047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29439208&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2008.02294.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18783508&dopt=Abstract
http://tobaccocontrol.bmj.com/lookup/pmidlookup?view=long&pmid=29853561
http://dx.doi.org/10.1136/tobaccocontrol-2018-054382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29853561&dopt=Abstract
https://infodemiology.jmir.org/2023/1/e41969
http://dx.doi.org/10.2196/41969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37113379&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

